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ABSTRACT 

A s t u d y w a s c o n d u c t e d t o i n v e n t o r y a n d c h a r a c t e r i z e t h e use o f 

m e t h y l e n e c h l o r i d e , t r i c h l o r o e t h y l e n e , pe rch lo roe thy l ene and 1 ,1 ,1- t r i ch loroethane 

by s e l e c t e d p rocessors and end users in B r i t i s h C o l u m b i a i n d u s t r y . T e n s i t e s 

w e r e a s s e s s e d to d e t e r m i n e a n d c h a r a c t e r i z e s p e c i f i c p rocesses or uses tha t 

resu l t in human or e n v i r o n m e n t a l exposure to the s e l e c t e d so l ven ts . 

In 1 9 8 1 , B r i t i s h C o l u m b i a i n d u s t r y used 2316 tonnes of the s e l e c t e d 

c h l o r i n a t e d so l ven ts . Th is quan t i t y was a p p r o x i m a t e l y 0 . 1 % of t h e t o t a l N o r t h 

A m e r i c a n c o n s u m p t i o n d u r i n g t h e s a m e y e a r . In genera l it appears that the 

e n v i r o n m e n t a l i m p a c t o f the c h l o r i n a t e d so lven ts in B r i t i s h C o l u m b i a is m i n i m a l . 

T h e m a j o r i m p a c t is in l o c a l i z e d w o r k p l a c e s when poor ope ra t i ng p r a c t i c e s 

o c c u r . E v a p o r a t i o n dur ing use is the ma jo r source o f en t ry to the e n v i r o n m e n t , 

a c c o u n t i n g for as m u c h as 90% o f so l ven t losses. The l i t e ra tu re i nd i ca tes that 

so lven ts in t h e a t m o s p h e r e w o u l d be r a p i d l y d e g r a d e d . S o l i d w a s t e s f r o m 

p r o c e s s e s may c o n s t i t u t e f r o m 10-15% o f the so lven t losses. L i q u i d was tes are 

gene ra l l y m i n i m a l . 

M u c h of the indus t ry has r e c e n t l y i n c o r p o r a t e d , or is in the p rocess of 

i n c o r p o r a t i n g , des ign c h a n g e s w h i c h m i n i m i z e t h e r e l e a s e o f s o l v e n t s . T h e 

a c t i v i t y can be a t t r i b u t e d t o : i nc reas ing cos ts of the s e l e c t e d so l ven ts ; conce rn 

for wo rke r h e a l t h ; and e f f o r t s o f m a n u f a c t u r e r s and d i s t r i bu to rs of so l ven t s a n d 

e q u i p m e n t to i m p r o v e c o n t r o l s on so l ven t use. M a n u f a c t u r e r s and d i s t r i bu to rs 

h a v e u n d e r t a k e n an a g g r e s s i v e s e l f - r e g u l a t o r y a p p r o a c h by p r o v i s i o n o f 

e d u c a t i o n a l m a t e r i a l and t e c h n i c a l suppor t for equ ipmen t des ign , use p r a c t i c e s , 

and d isposal p rocedu res . 

T h e most e f f e c t i v e regu la to ry c o n t r o l o f c h l o r i n a t e d so lven ts in B r i t i s h 

C o l u m b i a is t h a t o f t h e W o r k e r s ' C o m p e n s a t i o n B o a r d ( W C B ) . T h e W C B 

r e g u l a t i o n s a r e i n t e n d e d for w o r k e r s a f e t y . H o w e v e r , the regu la t ions gene ra l l y 

s imu l taneous ly m i n i m i z e re leases to the e n v i r o n m e n t . 

A r e a s of c o n c e r n i den t i f i ed in th is study i nc l ude : the lack o f approved 

was te d isposal f a c i l i t i e s in B r i t i s h C o l u m b i a ; impos i t i on o f t a x e s on e q u i p m e n t 

meant to reduce e m i s s i o n s ; and poor i ndus t r y - regu la to r y agency l i a i son . 
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C O N C L U S I O N S 

1. U s e of c h l o r i n a t e d so lven ts in B r i t i s h C o l u m b i a (2316 tonnes in 1981) is 

v e r y l o w c o m p a r e d to t h e q u a n t i t y u s e d in a l l o f N o r t h A m e r i c a 

(es t ima ted 2,000,000 tonnes in 1981). 

2. C h l o r i n a t e d s o l v e n t s a r e m a i n l y u s e d in B r i t i s h C o l u m b i a f o r d r y 

c l e a n i n g , deg reas ing , pa in t r e m o v a l , and p roduc t f o r m u l a t i o n . 

3. It d o e s not appear tha t c h l o r i n a t e d so lven ts cons t i t u t e a haza rd to the 

B . C . e n v i r o n m e n t . The c o n c e r n , if any , wou ld mo re l i ke ly be r e s t r i c t e d 

to pa r t i cu l a r w o r k p l a c e s . 

4 . E v a p o r a t i o n cons t i t u t es the ma jo r rou te of so lvent losses. 

5 . P r i m a r y w a s t e s a r e s l u d g e s w h i c h m a y c o n t a i n up to 20% s o l v e n t . 

Was tewa te rs wou ld c o n t a i n m i n i m a l quan t i t i e s of so l ven ts . 

6. Poor ope ra t i ng p r a c t i c e s c o n t r i b u t e s i g n i f i c a n t l y to so lven t c o n s u m p t i o n , 

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

pursu ing the e l i m i n a t i o n o f such p r a c t i c e s . 

7. D e s i g n c h a n g e s to p r o c e s s equ ipmen t can s i g n i f i c a n t l y reduce so lven t 

losses. Incent ives to i n c o r p o r a t e such changes i n c l u d e r i s i n g c o s t s o f 

so lven ts , and conce rn for human h e a l t h . D e t e r r e n t s to inco rpora t ion of 

such changes inc lude h igh cos ts o f c a p i t a l acqu i s i t i on and t h e f e d e r a l , 

p rov i nc i a l and m u n i c i p a l t ax s t r u c t u r e . 

8. S u p p l i e r s a n d p r o d u c e r s o f s o l v e n t s o f f e r upon r e q u e s t e x t e n s i v e 

t e c h n i c a l suppor t for equ ipmen t des ign , use p r a c t i c e s a n d e m e r g e n c y 

r e s p o n s e . U t i l i z a t i o n o f th is suppor t va r i es among users . G o v e r n m e n t 

agenc ies are g e n e r c l l y unaware of the e x t e n t of the t e c h n i c a l s u p p o r t 

o f f e r e d . 
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9. D i s p o s a l o f s ludges or spent so lven t h a major d i l e m m a f a c i n g so lven t 

users in B . C . , because app roved d isposal f a c i l i t i e s do not ex i s t in B . C . 

10. T h e m o s t e f f e c t i v e r e g u l a t o r y c o n t r o l s of so lven t usage in B . C . a re 

those o f the Worke rs ' C o m p e n s a t i o n B o a r d . A l t h o u g h the c o n t r o l s a r e 

m e a n t to a s s u r e w o r k e r s a f e t y , the con t ro l s s imu l t aneous l y m i n i m i z e 

re leases to the e n v i r o n m e n t . 

11. T h e r e d o e s no t a p p e a r to be any need for fu r the r l eg i s la t i on in B . C . 

r ega rd ing the use of c h l o r i n a t e d so l ven ts . If l eg i s la t i on is r e q u i r e d , i t 

m u s t be p a r t o f n a t i o n a l o r i n te rna t i ona l l eg is la t ion to reduce g loba l 

emiss ions o f c h l o r i n a t e d so l ven t s . 

12. T h e r e is m i n i m a l e x t e r n a l a n d i n t e r n a l u n i f o r m i t y among regu la to r y 

agenc ies in assessment of indust ry p r a c t i c e s . 
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RECOMMENDATIONS 

1. In l i g h t o f t h e l a r g e e x i s t i n g d a t a base on app rop r i a t e use p r a c t i c e s 

w i t h c h l o r i n a t e d s o l v e n t s , i t is r e c o m m e n d e d t h a t a l l . u s e r s b e 

e n c o u r a g e d t o u t i l i z e t h e e x i s t i n g r e s o u r c e s a n d k n o w l e d g e . One 

m e c h a n i s m to ensure such u t i l i t y w o u l d b e t h a t r e g u l a t o r y a g e n c i e s 

m a k e t h e m s e l v e s more o f a resou rce for so l v ing p rob lems ra ther than 

under tak ing the cu r ren t inherent ro le o f de f i n ing o r assuming p rob lems . 

2. T o f u n c t i o n as a r e s o u r c e , it is r e c o m m e n d e d tha t regu la to ry agenc ies 

have process spec ia l i s t s to enab le u n i f o r m p r o v i n c e - w i d e assessments o f 

use p r a c t i c e s a n d r e c o m m e n d a t i o n s . T h e s p e c i a l i s t s should ensure 

con t i nued l ia ison w i t h m a n u f a c t u r e r s , supp l ie rs , t rade a s s o c i a t i o n s , a n d 

users . 

3 . It is r e c o m m e n d e d that w a s t e d isposa l a l t e r n a t i v e s be de f i ned to users 

o f c h l o r i n a t e d so lven ts (in add i t i on to sh ipment o f was tes to the U n i t e d 

S t a t e s ) . T h e l a c k o f a l t e r n a t i v e s is r e s u l t i n g in v a r i a b l e d isposa l 

p r a c t i c e s . In some cases the u l t i m a t e f a te of the was tes is unkown. 

4. It is r e c o m m e n d e d that t a x a t i o n i ncen t i ves be cons ide red at a l l leve ls 

of gove rnmen t to encourage the i n s t a l l a t i o n o f p r o c e s s e q u i p m e n t o r 

p o l l u t i o n c o n t r o l e q u i p m e n t w h i c h w o u l d m i n i m i z e r e l e a s e o f 

con tam inan ts to the e n v i r o n m e n t . 
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I I N T R O D U C T I O N 

T h e D e p a r t m e n t o f t h e E n v i r o n m e n t and the D e p a r t m e n t o f N a t i o n a l 

H e a l t h and W e l f a r e have pub l ished a " l i s t o f P r i o r i t y C h e m i c a l s (which) i n c l u d e s 

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

E n v i r o n m e n t a l C o n t a m i n a n t s A c t o r c o n c e r n i n g w h i c h f u r t h e r s t u d y a n d 

i n f o r m a t i o n a r e r e q u i r e d to d e t e r m i n e w h e t h e r regu la t i on or o ther a c t i o n is 

n e c e s s a r y " (Canada G a z e t t e P a r t 1, J a n u a r y 16, 1982 ) . T h e c h e m i c a l s w e r e 

s e l e c t e d on the basis o f t h ree c r i t e r i a : 

1. T o x i c e f f e c t s : when eva lua t i on o f s c i e n t i f i c d a t a i nd i ca ted that a 

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

human hea l t h or the e n v i r o n m e n t . 

2 . P e r s i s t e n c e : where eva lua t i on of s c i e n t i f i c da ta i nd i ca ted tha t the 

c h e m i c a l subs tance a c c u m u l a t e s or cou ld a c c u m u l a t e to s i g n i f i c a n t 

c o n c e n t r a t i o n s in a i r , w a t e r , s o i l , sed imen t or t i s sue . 

3 . Q u a n t i t y a n d u s e : w h e r e d a t a i n d i c a t e t h a t t h e s u b s t a n c e is 

i m p o r t e d , m a n u f a c t u r e d or p rocessed in C a n a d a and cou ld en te r or 

has en te red the env i r onmen t in s i g n i f i c a n t q u a n t i t i e s . 

The L i s t o f P r i o r i t y C h e m i c a l s d e s i g n a t e s c h l o r o e t h a n e s , c h l o r o -

e t h y l e n e s , a n d c h l o r o m e t h a n e s as " s u b s t a n c e s w h i c h m a y pose a s i g n i f i c a n t 

danger to human hea l th or the e n v i r o n m e n t a n d a b o u t w h i c h f u r t h e r d e t a i l e d 

s tudy or i n f o rma t i on (for e x a m p l e , t o x i c o l o g y , amoun ts used or c o n c e n t r a t i o n s in 

the env i ronment ) is n e c e s s a r y " . To p r o v i d e a d d i t i o n a l i n f o r m a t i o n on p o s s i b l e 

h a z a r d s posed by these subs tances , the E n v i r o n m e n t a l P r o t e c t i o n S e r v i c e - P a c i f i c 

R e g i o n c o m m i s s i o n e d a s tudy to i n v e s t i g a t e l o s s e s to t h e e n v i r o n m e n t d u r i n g 

p r o c e s s i n g o r u s a g e o f t h o s e s u b s t a n c e s in B r i t i s h C o l u m b i a . Fou r s p e c i f i c 

so lven ts (methy lene c h l o r i d e , t r i c h l o r e t h y l e n e , p e r c h l o r o e t h y l e n e , a n d 1 ,1 ,1 -

t r i c h l o r o e t h a n e ) in w idesp read and d i ve rse use in B . C . w e r e s e l e c t e d as a focus 

for the s tudy . 
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I. I R e v i e w of C o n c e r n s R e l a t e d to C h l o r i n a t e d So lven ts 

C h l o r o e t h a n e s , ch l o roe thy l enes and ch lo rome thanes have b e e n d e t e c t e d 

in s e w a g e and indus t r ia l e f f l u e n t s , s u r f a c e w a t e r s , ground w a t e r s , a i r , and so i l s . 

The w idesp read d i s t r i bu t i on of these compounds has ra ised c o n c e r n s a b o u t t h e i r 

e f f e c t s on t h e e n v i r o n m e n t . T h e s e c o n c e r n s a r e b a s e d p r i m a r i l y on human 

hea l th ra the r than e f f e c t s on a q u a t i c b i o t a or w i l d l i f e . L a b o r a t o r y s tud ies h a v e 

no t b e e n a b l e to c o n s i s t e n t l y p r o v e t h a t c h l o r i n a t e d s o l v e n t s s u c h as 

t r i c h l o r o e t h y l e n e and p e r c h l o r o e t h y l e n e a r e c a r c i n o g e n i c a n d t h e a t t i t u d e o f 

e n v i r o n m e n t a l and hea l th agenc ies t owards the p resence o f the compounds in the 

gene ra l env i r onmen t is p r i m a r i l y one of c a u t i o n . The cau t i on is a lso a resu l t o f 

e x i s t i n g o c c u p a t i o n a l hea l th da ta wh i ch show that e x c e s s i v e exposure (such as in 

a c o n f i n e d , u n v e n t i l a t e d wo rkp lace ) to va r ious c h l o r i n a t e d so lven ts cou ld resu l t in 

v a r i o u s a c u t e e f f e c t s i n c l u d i n g d e a t h . N o e f f e c t s of c h l o r i n a t e d so lven ts on 

human hea l th ou ts ide of p laces of p roduc t i on or use h a v e b e e n d o c u m e n t e d in 

t h e l i t e r a t u r e . A b r i e f r ev i ew of e x i s t i n g o c c u p a t i o n a l hea l t h d a t a is p rov ided 

in A p p e n d i c e s 1 and II o f th is r epo r t . 

T h e e f f e c t s o f c h l o r o e t h a n e s , ch l o roe thy l enes and c h l o r o m e t h a n e s on 

a q u a t i c b io ta a re o f lesser c o n c e r n than e f f e c t s on h u m a n h e a l t h b e c a u s e t h e 

s u b s t a n c e s a r e u s u a l l y no t f o u n d in w a t e r s at leve ls wh i ch wou ld cause t o x i c 

e f f e c t s to a q u a t i c b i o t a . E x c e p t i o n s inc lude s i tua t ions resu l t i ng f r o m large s p i l l s 

due to a c c i d e n t s dur ing t ranspor ta t i on or s t o rage . A rev iew of known t o x i c i t y 

to a q u a t i c b i o ta of the substances is found in Append i x I. 

A n o t h e r m o r e r e c e n t e n v i r o n m e n t a l c o n c e r n is w i t h respec t to the 

r e d u c t i o n , by a t m o s p h e r i c ha logena ted hyd roca rbons , of the s t r a t o s p h e r i c o z o n e 

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

r a d i a t i o n . The hyd roca rbons i m p l i c a t e d inc lude I, I, I - t r i c h l o r o e t h a n e ( K h a l i I 

a n d R a s m u s s e n , 1981) and t r i c h l o r o e t h y l e n e (Lapp , 1980). A s a r e s u l t , the U . S . 

E P A is cons ide r i ng r e m e d i a l measures w h i c h w i l l reduce a t m o s p h e r i c e m i s s i o n s 

o f o z o n e - d e p l e t i n g ha logena ted hyd roca rbons . 
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1.2 R e v i e w of Uses and Sources o f E n v i r o n m e n t a l R e l e a s e 

A r e v i e w o f t h e p h y s i c a l p r o p e r t i e s o f t h e c h l o r i n a t e d e t h a n e s , 

e t h y l e n e s a n d m e t h a n e s , r e a d i l y s u g g e s t s t h e i r p r o b a b l e uses. The phys i ca l 

p rope r t i es a r e : 

o n o n f l a m m a b i l i t y under mos t cond i t i ons ; 

o a b i l i t y t o r e a d i l y d i s so l ve o ther o rgan i c compounds such as f a t s , 

o i l s and w a x e s ; 

o high vapor pressures wh i ch enab le ready" evapo ra t i on upon exposure 

to the a tmosphe re ; and , 

o dens i t i es g rea te r than w a t e r . 

A p p e n d i c e s I and II desc r i be the phys ica l p rope r t i es i n g r e a t e r d e t a i l . 

I n d u s t r i a l a p p l i c a t i o n s w h i c h e x p l o i t t h e s e p r o p e r t i e s i n c l u d e d r y - c l e a n i n g , 

d e g r e a s i n g , a d h e s i v e p r e p a r a t i o n s , a n d c h e m i c a l f o r m u l a t i o n s . T a b l e I.I 

i l l u s t r a t e s t he v a r i e t y of uses for four c h l o r i n a t e d so lven ts wh i ch a re o f major 

i n te res t to th is s tudy . 

Sources of e n v i r o n m e n t a l r e l ease t he re fo re i nc l ude : 

o m a n u f a c t u r e of so l ven t s ; 

o e m i s s i o n s d u r i n g use o f s o l v e n t s o r use o f p roduc ts con ta i n i ng 

so l ven ts ; 

o d isposa l o f p roduc ts c o n t a i n i n g so l ven ts ; 

o a n d , d i s p o s a l o f w a s t e s r e s u l t i n g f r o m use of so lven ts such as 

degreas ing was tes and d r y - c l e a n i n g " m u c k " . 
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T A B L E I.I Industrial uses of selected chlorinated solvents 

Compound Formula Uses 

Methylene chloride 
(methylene dichloride, 
dichloromethane) 

CH2CI2 Paint and varnish removers, 
fungicides, solvents, cleaners, 
pressurized spray products, fire 
extinguishers, Christmas tree bubble 
l ights, carbon removers and brush 
cleaners, manufacture of photographic 
f i lm , degreasing, diphasic treatment 
of metal surfaces, stripper of 
photoresist or screen inks during 
circuit board fabr icat ion, carr ier in 
rapid-dry paints, extract ing 
heat-sensit ive edible fats and 
essential oils (decaf feination of 
coffee), plastics processing, blowing 
agent in urethane foams. 

1,1,1-Trichloroethane CH3CCI3 
(methyl chloroform) 

Degreasing, type cleaners, color film 
insecticides, spot removers, cement 
and adhesives, fabric cleaning 
solutions, developer of dry film resists 
and stripper of screen inks for circuit 
board fabrication. 

Trichloroethylene 

Perch loroethylene 
(tetrach loroethylene) 

CHCi :CCl2 Vapor degreasing, food and drug 
extraction, dry-cleaning, solvent for 
texti le industry (carrier solvent for 
textile spotting fluids and used for 
dissolving polycarbonate basting 
threads during garment manufacture), 
fur c leaning, motion picture f i lm 
cleaning, dilutent or carrier in paints, 
solvent base for adhesives and 
varnishes, paint remover formulations, 
solvent base for metal phosphating 
systems, refr igerant and heat 
exchange l iquid, intermediate in 
synthesis of g lycol ic and 
dichloraocet ic ac id , chain- transfer 
agent in P V C product ion, analgesic 
and general anesthet ic , aerospace 
operations (flushing liquid oxygen). 

Cl2C:CCl2 Dry-cleaning solvent,vapor degreasing 
solvent, drying agent for metais and 
certain other solids, vermifuge, 
heat-transfer medium, manufacture of 
fluorocarbons. 
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1.3 T e r m s of R e f e r e n c e and Pu rpose of Study 

In v i e w o f t h e m a n y uses o f c h l o r i n a t e d e t h a n e s , e t h y l e n e s a n d 

m e t h a n e s , t h e i r h igh v o l u m e of use, po ten t i a l t o x i c i t y and l i ke l i hood of escape 

to the e n v i r o n m e n t , E P S - P a c i f i c R e g i o n has c o m m i s s i o n e d th is s tudy to : 

o i n v e n t o r y a n d c h a r a c t e r i z e t he use o f c h l o r i n a t e d e t h y l e n e , 

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

f o rmu la to r s and end users in B r i t i s h C o l u m b i a indus t ry , 

o d e t e r m i n e a n d c h a r a c t e r i z e s p e c i f i c p rocesses or uses that resu l t 

in human or e n v i r o n m e n t a l exposure inc lud ing losses o c c u r r i n g f r o m 

use,, s t o rage , t r anspo r ta t i on and disposal o f des igna ted c h e m i c a l s . 

The i n f o r m a t i o n f o r t h e s t u d y w a s to be c o m p i l e d on t h e b a s i s o f 

e x i s t i n g E P S d o c u m e n t a t i o n and c o n t a c t s w i t h s e l e c t e d p roduc t f o r m u l a t o r s and 

end users . The f o l l o w i n g i n f o r m a t i o n was to be c o m p i l e d : 

o i d e n t i f i c a t i o n o f des igna ted chemica l ( s ) used - c h e m i c a l name and 

quan t i t i es (kg /y r ) , 

o desc r i p t i on o f p rocesses u t i l i z i n g the des igna ted chem ica l ( s ) , 

o desc r i p t i on o f those componen ts of p rocesses wh i ch resu l t in losses 

to the env i r onmen t i nc lud ing losses f r o m s t o r a g e , t r a n s p o r t a t i o n , 

and u l t i m a t e d isposal o f unused or w a s t e so l ven t s , 

o r e v i e w and c o m p i l a t i o n of a l l a v a i l a b l e w a s t e c h a r a c t e r i z a t i o n da ta 

a p p l i c a b l e to the use or p rocess ing of the des igna ted c h e m i c a l s , 

o r e v i e w of e n v i r o n m e n t a l m o n i t o r i n g d a t a , 

o d e t e r m i n a t i o n o f p o t e n t i a l o c c u p a t i o n a l h e a l t h r i s k s due to 

exposure of wo rke rs to the s e l e c t e d c h e m i c a l s . 
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2 S T U D Y A P P R O A C H 

2.1 R e v i e w o f E x i s t i n g In fo rmot ion 

A c o m p u t e r s e a r c h o f t h e l i t e r a t u r e w a s c a r r i e d o u t t o r e t r i e v e 

i n f o r m a t i o n a b o u t c h l o r i n a t e d s o l v e n t s . NTIS ( U . S . G o v e r n m e n t pub l i ca t i ons ) , 

P o l l u t i o n A b s t r a c t s and C E N V (Env i ronmen t Canada) w e r e a m o n g the da ta b a s e s 

s e a r c h e d . M o s t r epo r t s we re r e t r i e v e d by m i c r o f i c h e , and A p p e n d i x III p rov ides 

b i b l i og raph i c c i t a t i o n s of these r epo r t s . 

S u b s e q u e n t l y , a r e v i e w w a s i n i t i a t e d o f a p r e v i o u s E P S r e p o r t 

" N a t i o n w i d e Q u a n t i t y / L o c a t i o n I n v e n t o r i e s f o r C h l o r i n a t e d a n d A r o m a t i c 

H y d r o c a r b o n s " p r e p a r e d by A c r e s C o n s u l t i n g L t d . The A c r e s repo r t p rov ided 

p r e l i m i n a r y i n f o r m a t i o n on q u a n t i t i e s o f m e t h y l e n e c h l o r i d e , t r i c h i o r o e t h a n e , 

t r i c h l o r o e t h y l e n e a n d p e r c h l o r o e t h y l e n e u s e d in B r i t i s h C o l u m b i a . The d a t a 

p rov ided in the A c r e s repor t w e r e not cons ide red adequa te for i d e n t i f i c a t i o n o f 

p r o c e s s o r s a n d e n d u s e r s in B r i t i s h C o l u m b i a . T h e r e f o r e , d i scuss ions w e r e 

requ i r ed w i t h m a n u f a c t u r e r s and d i s t r i b u t o r s . 

2.2 P e r s o n a l C o n t a c t s 

T e l e p h o n e a n d / o r p e r s o n a l c o n t a c t was made w i t h m a n u f a c t u r e r s and 

d i s t r i bu to r s of the des igna ted c h e m i c a l s . T h e c o m p a n i e s i n c l u d e d C - l - L I n c . , 

D o w C h e m i c a l C a n a d a I nc . , C a n a d i a n Hanson (a subs id ia ry of C - l - L Inc.), Van 

Wa te rs and Roger's^ L t d . , Ha r r i sons and C r o s f i e l d (Canada) L t d . , Tess l e r B r o t h e r s 

L t d . , a n d B a r o n - B l a k e s l e e ( P o r t l a n d , Oregon) . A w r i t t e n response to quest ions 

a b o u t s o l v e n t u s a g e w a s r e c e i v e d f r o m t h e D o w C h e m i c a l C a n a d a I n c . 

" C h l o r i n a t e d S o l v e n t s Issue M a n a g e m e n t T e a m " . The m a n u f a c t u r e r s and d i s 

t r i bu to rs p rov ided he lp fu l i n f o r m a t i o n on g e n e r a l q u a n t i t i e s o f use in B r i t i s h 

C o l u m b i a , an a s s e s s m e n t o f t y p e s o f users and p rocesso rs , and assessment o f 

genera l use p r a c t i c e s . T e l e p h o n e d i s c u s s i o n s a n d v i s i t s a l s o o c c u r r e d w i t h 

r e p r e s e n t a t i v e s o f e n v i r o n m e n t a l and o c c u p a t i o n a l hea l t h agenc ies i n c l u d i n g : 

Worke rs ' C o m p e n s a t i o n B o a r d o f B . C . ; t h e W a s t e M a n a g e m e n t B r a n c h o f t h e 

B . C . M i n i s t r y of E n v i r o n m e n t ; the G r e a t e r Vancouve r R e g i o n a l D i s t r i c t ; and , the 

U . S . 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 . 
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R e p r e s e n t a t i v e p roduc t f o r m u l a t o r s and end users w e r e then v i s i t ed to 

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

q u a n t i t i e s , d i s p o s a l p r a c t i c e s , and c o n c e r n s , i f any , a s s o c i a t e d w i t h use of the 

c h e m i c a l s . C o o p e r a t i o n o f indus t ry was v o l u n t a r y , and we a r e a p p r e c i a t i v e o f 

those indust r ies wh ich d id coope ra te w i t h th is p r o j e c t . 

2.3 Scope and E x t e n t o f Industry C o v e r a g e 

In fo rmat ion on so lven t use p r a c t i c e s was o b t a i n e d t h r o u g h d i s c u s s i o n s 

and on -s i t e v i s i t s to s e l e c t e d m a n u f a c t u r e r s , d i s t r i bu to rs and users of the sub jec t 

so l ven t s . C a n d i d a t e s fo r i n t e r v i ews w e r e s e l e c t e d so as to ensure rep resen ta t i on 

o f : 

o a l l ma jo r so lven t use c a t e g o r i e s , 

o a l l la rge v o l u m e so lven t users , 

o indus t ry personne l w i t h expe r t know ledge of a pa r t i cu l a r indus t ry , 

o indus t ry personne l w i t h b road know ledge o f the o v e r a l l so lvent user 

i ndus t r y . 

It is e s t i m a t e d t h a t m a n u f a c t u r e r s and d i s t r i bu to rs i n t e r v i e w e d supply 

mo re than 9 0 % of the t o t a l so lven t pu rchased in B . C . D iscuss ions w i t h p r o d u c t 

f o r m u l a t o r s i nc luded compan ies whose p roduc t i on rep resen ted 4 0 % o f so lvent use 

fo r d o m e s t i c p roduc ts and 4 4 % o f s o l v e n t use f o r i n d u s t r i a l p r o d u c t s m a n u 

f a c t u r e d in B . C . D i s c u s s i o n s w i t h end users i nc luded compan ies whose so lven t 

consump t i on rep resen ted 3 7 % o f a l l so lven t pu rchased for d i r e c t indus t r ia l use in 

B . C . D i s c u s s i o n w i t h k n o w l e d g e a b l e i n d u s t r y s p o k e s m e n , and te lephone d i s 

cuss ions w i t h s e v e r a l f i r m s w h i c h w e r e not v i s i t e d ensured tha t the i n f o r m a t i o n 

o b t a i n e d in t h i s s t u d y p r e s e n t s a r e a s o n a b l y a c c u r a t e p i c t u r e o f so lven t use 

p r a c t i c e s in B . C . 
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3 R E S U L T S A N D D I S C U S S I O N 

3.1 C h l o r i n a t e d So lven t D i s t r i b u t i o n and U s e 

3.1.1 O v e r v i e w . T h e g e n e r a l i z e d p a t t e r n o f d i s t r i b u t i o n f o r the sub jec t 

c h l o r i n a t e d hyd roca rbon so lven ts in B r i t i s h C o l u m b i a is s h o w n in F i g u r e 3 . 1 . 1 . 

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

m a n u f a c t u r e to the u l t i m a t e use r . T h e p r i m a r y d i s t r i b u t i o n p a t h is s h o w n by 

t h e b o l d a r r o w s a n d t h e a r r o w w i d t h is p ropor t i ona l to the to ta l quan t i t y of 

so lven ts i nvo lved at e a c h s tep in the d i s t r i b u t i o n . M i n o r d i s t r i b u t i o n p a t h s a r e 

i n d i c a t e d by l i n e a r r o w s . A c t i v i t i e s w i t h i n a n d ou ts ide of the p rov ince are 

d is t ingu ished by the do t t ed boundary l i ne . 

A l l o f t h e s u b j e c t s o l v e n t s a r e sh ipped in bulk by tank t ruck or r a i l 

c a r f r o m o u t - o f - p r o v i n c e m a n u f a c t u r e r s to a f ew ma jo r d i s t r i b u t o r s l o c a t e d in 

t h e L o w e r M a i n l a n d . These d i s t r i bu to rs a c t as the p r i m a r y source o f supp ly for 

i ndus t r ia l c l i e n t s w h i c h c a n be c l a s s e d in t h r e e ma jo r c a t e g o r i e s : 

o P r o d u c t F o r m u l a t o r s - those compan ies wh i ch i nco rpo ra te so lven ts 

in to f o r m u l a t e d p roduc ts f o r d i s t r i bu t i on to o ther e n d u s e r s ( e . g . 

packaged adhes ives or pa in t s t r i ppers for the d o m e s t i c m a r k e t ) , 

o I n d u s t r i a l E n d U s e r s - t h o s e c o m p a n i e s w h i c h use the so lven ts 

d i r e c t l y in t he i r m a n u f a c t u r i n g , s e r v i c e or m a i n t e n a n c e a c t i v i t i e s 

(e .g . degreasers of m e t a l par ts ) , 

o D r y C l e a n e r s - c o m p a n i e s w h i c h use so lven t d i r e c t l y in the d ry 

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

m a r k e t s . 

P r o d u c t F o r m u l a t o r s m a n u f a c t u r e a w i d e v a r i e t y o f c o m m e r c i a l 

p roduc ts w h i c h c a n , in t u r n , be c a t e g o r i z e d a c c o r d i n g to t h e i r i n t e n d e d E n d 

U s e r : 
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TABLE 3.1.1 PRIMARY MANUFACTURERS AND DISTRIBUTORS OF CHLORINATED SOLVENTS IN BRITISH COLUMBIA 

Sol vent Manufacturers Distributors Supply Quantity 

Perchloroethylene OOW* Harrisons 4 Crosfield (Canada) Ltd. 
Van Waters 4 Rogers Ltd. 
Canada Colors and Chemicals Ltd. 

Bulk, 45 
Bulk, 45 
Bulk, 45 

gallon drums 
gallon drums 
gallon drums 

C-I-L* C-I-L Inc. Bulk, 45 gallon drums 

Various Tessler Bros. Ltd. Bulk 

•> B.C. Specialties 1 

Methylene chloride DOW* Harrisons 4 Crosfield (Canada) Ltd. 
Van Waters 4 Rogers Ltd. 
Canada Colors and Chemicals Ltd. 

Bulk, 45 
Bulk, 45 
Bulk, 45 

gallon drums 
gallon drums 
gallon drums 

C-I-L* C-I-L Inc. Bulk, 45 gallon drums 

7 Chemcentral Ltd. 45 gallon drums 

1,1,1-Trt'chloroe thane DOW* Harrisons 4 Crosfield (Canada) Ltd. 
Van Waters 4 Rogers Ltd. 
Canada Colors and Chemicals Ltd. 

Bulk, 45 
Bulk, 45 
Bulk, 45 

gallon drums 
gallon drums 
gallon drums 

C-I-L* C-I-L Inc. 
Canadian Hanson Ltd. 

Bulk, 45 
5 gallon 

gallon drums 
pails only 

Trichloroethyl ene DOW* Harrisons A Crosfield (Canada) Ltd. 
Van Waters 4 Rogers Ltd. 
Canada Colors and Chemicas Ltd. 

Bulk, 45 
Bulk, 45 
Bulk, 45 

gallon drums 
gallon drums 
gallon drums 

C-I-L* C-I-L Inc. 
Canadian Hanson Ltd. 

Bulk, 45 
Bulk, 45 

gallon drums 
gallon drums 

Allied Chem 
PPG 
4 Others 

Baron-Blakeslee0 45 gallon drums 

* The Company has eastern Canadian production faci l i t ies for the indicated solvent 

0 Solvent is supplied directly from U.S.-based offices 
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o I n d u s t r i a l P r o d u c t s inc lude a l l f o rmu la t i ons w h i c h are s p e c i f i c a l l y 

in tended for use by Industr ia l E n d Use rs in t h e i r m a n u f a c t u r i n g , 

s e r v i c e o r m a i n t e n a n c e a c t i v i t i e s ( e . g . a d h e s i v e use for label 

f i x a t i o n by m a n u f a c t u r e r s ) ; in c o n t r a s t , 

o C o n s u m e r P r o d u c t s i n c l u d e f o r m u l a t i o n s in tended for Househo ld 

E n d U s e r s . In the c o n t e x t o f th is s tudy , h o u s e h o l d use i n c l u d e s 

a l l uses by i nd i v idua ls ou ts ide o f an indus t r ia l s e t t i n g . 

3.1.2 M a n u f a c t u r e r s . T a b l e 3.1.1 s u m m a r i z e s the major m a n u f a c t u r e r s and 

d i s t r i bu to rs w h i c h supply the s u b j e c t c h l o r i n a t e d s o l v e n t s to u s e r s in B r i t i s h 

C o l u m b i a . A l l o f t he c h l o r i n a t e d hyd roca rbons under s tudy are m a n u f a c t u r e d 

o u t - o f - p r o v i n c e . D o w C h e m i c a l C a n a d a Inc. and C - I - L Inc. supp l y m o s t o f t h e 

t o t a l q u a n t i t y o f t h e s u b j e c t c h l o r i n a t e d hyd rocarbon so lven ts used in B r i t i s h 

C o l u m b i a (see T a b l e 3 . 1 . 1 ) . T h e s e t w o c o m p a n i e s h a v e t h e o n l y C a n a d i a n 

f a c i l i t i e s f o r m a n u f a c t u r i n g c e r t a i n o f t h e s u b j e c t so l ven t s . Dow C a n a d i a n 

p roduc t ion is m a r k e t e d in E a s t e r n C a n a d a and so lven t used in B . C . is p r i m a r i l y 

s u p p l i e d f r o m U . S . p r o d u c t i o n . D o w s e r v i c e s B . C . f r o m U . S . p roduc t ion sh ipped 

v i a t e r m i n a l f a c i l i t i e s in V a n c o u v e r , W a s h i n g t o n . S o m e p e r c h l o r o e t h y l e n e is 

s u p p l i e d f r o m C a n a d i a n p r o d u c t i o n . A l l C - l - L Inc. so lven ts are f o r m u l a t e d in 

Shawn igan , Q u e b e c . 

S e v e r a l o t h e r c o m p a n i e s m a n u f a c t u r e c h l o r i n a t e d hydrocarbon so lven ts 

in the U n i t e d S ta tes and impor t th rough d i s t r i b u t o r s to t h e C a n a d i a n m a r k e t . 

T h e s e c o m p a n i e s w e r e i d e n t i f i e d in t h e " N a t i o n w i d e Q u a n t i t y / L o c a t i o n In

ven to r i es for C h l o r i n a t e d and A r o m a t i c H y d r o c a r b o n s " c o m p l e t e d in 1979 by 

A c r e s C o n s u l t i n g S e r v i c e s L t d . fo r E n v i r o n m e n t C a n a d a . A l l of the compan ies 

i den t i f i ed in the A c r e s Inventory a re p r i m a r i l y a c t i v e in t h e E a s t e r n C a n a d i a n 

m a r k e t . S o l v e n t s f r o m U . S . based m a n u f a c t u r e r s (other than Dow) on ly have a 

s m a l l share of the t o t a l m a r k e t . 

3.1.3 D i s t r i b u t o r s . T h e p r i m a r y d i s t r i bu to rs of c h l o r i n a t e d so lven ts in B . C . 

a r e s u m m a r i z e d in T a b l e 3 . 1 . 1 . D o w p r o d u c t s a r e p r i m a r i l y m a r k e t e d by 

a p p o i n t e d d i s t r i b u t o r s , whe reas C - l - L gene ra l l y p rov ides d i s t r i bu t i on for i ts own 

p roduc t s . The bulk o f the c h l o r i n a t e d hyd roca rbon m a r k e t in B . C . is c u r r e n t l y 

s u p p l i e d ( f o r D o w produc ts ) by Van Wa te r s and R o g e r s , Ha r r i sons and C r o s f i e l d 

(Canada) L t d . , C a n a d a C o l o r s and C h e m i c a l s L t d . (to a lesser e x t e n t ) , a n d ( f o r 
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TOTAL SOLVENT USE 

2315.8 tonnes/year 
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1335 

114 > 
12.3 

122.4 

115 

household use 
S% 

industrial use 
11% 

12.S 

138.4 

184.6 

221.6 

dry cleaning 
58% 

product formulation 
16% 

direct industrial use 
27% 

5 9 . 4 

FIGURE 3.1.2 : CATEGORIES OF USE FOR CHLORINATEO HYDROCARBON SOLVENTS IN BRITISH COLUMBIA. 
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C - I - L p r o d u c t s ) by C - I - L . C - I - L degreas ing so lven ts are a lso d i s t r i bu ted to the 

B . C . m a r k e t by C a n a d i a n Hanson L t d . , a s p e c i a l i z e d c h e m i c a l e q u i p m e n t s u p p l y 

c o m p a n y w h i c h is a subs id ia ry o f C - I - L . Some o f the o ther d i s t r i bu to rs l i s ted 

p u r c h a s e s o l v e n t s on a " s p o t m a r k e t " f o r s u b s e q u e n t d i s t r i b u t i o n t o t h e i r 

c u s t o m e r s . 

A l l o f t h e p r i m a r y d i s t r i b u t o r s s e r v i c e the m a r k e t f r o m d is t r i bu t i on 

f a c i l i t i e s l oca ted in B . C . A s no ted in S e c t i o n 3.1.2, a r e l a t i v e l y s m a l l p o r t i o n 

o f the t o ta l ma rke t is supp l ied by d i s t r i bu to rs based in the U n i t e d S t a t e s . 

3.1.4 Q u a n t i t i e s o f S o l v e n t U s e in B . C . . A t o t a l o f 2315.8 tonnes of the 

sub jec t c h l o r i n a t e d so lven ts was supp l i ed t o t h e B . C . m a r k e t in 1981 v i a t h e 

ma jo r d i s t r i bu t ion pa thways i d e n t i f i e d in F i g u r e 3 .1 .2 . F i g u r e 3.1.2 desc r ibes the 

d i s t r i b u t i o n o f t h e s e s o l v e n t s by s p e c i f i c s o l v e n t t y p e ( p e r c h l o r o e t h y l e n e , 

m e t h y l e n e c h l o r i d e , 1 , 1 , 1 - t r i c h l o r o e t h a n e a n d t r i c h l o r o e t h y l e n e ) and by the 

genera l c a t e g o r y of user (product f o r m u l a t o r , i ndus t r ia l end use r a n d h o u s e h o l d 

end user) . 

The q u a n t i t a t i v e desc r i p t i on o f genera l so lvent use pa t te rns is based on 

1981 da ta ob ta ined f r o m majo r B . C . d i s t r i bu to rs of t h e s u b j e c t s o l v e n t s . T h e 

s m a l l e s t q u a n t i t y o f use repo r ted by ind iv idua l users was 0.1 t o n n e / y e a r . The 

i n f o rma t i on is sub jec t to the u n c e r t a i n t i e s inherent in m a r k e t f o r e c a s t i n g in a 

d y n a m i c indus t ry and the da ta shou ld be i n te rp re ted as reasonab le ind ica to rs of 

so lven t use ra ther than as p rec i se quan t i t i es o f a c t u a l use . 

1981 is t h e m o s t r e c e n t y e a r f o r w h i c h c o m p l e t e d a t a c o u l d be 

o b t a i n e d . F u r t h e r m o r e , s o l v e n t d e m a n d by m a n y l a r g e v o l u m e u s e r s w a s 

a t y p i c a l l y low in 1982. Dep ressed e c o n o m i c cond i t i ons in B r i t i s h C o l u m b i a dur ing 

1982 reduced p roduc t i on resu l t i ng in an e s t i m a t e d o v e r a l l d r o p in c h l o r i n a t e d 

s o l v e n t c o n s u m p t i o n o f wh i ch ranged f r o m 15 to 60% depending on the so l ven t . 

1981 so lvent consumpt ion is c o n s i d e r e d t o b e m o r e r e p r e s e n t a t i v e o f t y p i c a l 

so lven t consumpt ion by indust ry in B . C . 

3.1.4.1 U s e by S o l v e n t T y p e . P e r c h l o r o e t h y l e n e use in 1981 by the dry 

c l e a n i n g indust ry was 1335 tonnes and th is rep resen ted 58% of the t o t a l s u b j e c t 

c h l o r i n a t e d h y d r o c a r b o n use in B r i t i s h C o l u m b i a . P e r c h l o r o e t h y l e n e is supp l ied 
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d i r e c t l y to dry c l e a n i n g shops by d i s t r i bu to rs and on ly r e l a t i v e l y s m a l l quan t i t i es 

of p e r c h l o r o e t h y l e n e (an add i t i ona l 2% o f the to ta l p e r c h l o r o e t h y l e n e ma rke t ) a re 

used for p roduc t f o rmu la t i on or o ther indus t r ia l purposes. 

M e t h y l e n e c h l o r i d e use in B r i t i s h C o l u m b i a d u r i n g 1981 w a s 3 7 4 . 8 

t o n n e s , r e p r e s e n t i n g 16% o f the t o ta l c h l o r i n a t e d so lvent use . Th is so lven t is 

d i s t r i bu ted a p p r o x i m a t e l y equa l l y be tween indus t r ia l end users , f o r m u l a t o r s whose 

p r o d u c t s s e r v e an i n d u s t r i a l m a r k e t , and fo rmu la to rs of p roduc ts in tended for 

househo ld use . 

In 1981, I, I, l - t r i c h l o r o e t h a n e use in B r i t i s h C o l u m b i a was 299.6 tonnes , 

rep resen t ing 13% of the c h l o r i n a t e d so lven t m a r k e t . A p p r o x i m a t e l y t w o - t h i r d s 

of I , I , l - t r i c h l o r o e t h a n e used in B . C . is consumed d i r e c t l y by i ndus t r i a l end users 

and the ba l ance is used by f o r m u l a t o r s in p r o d u c t s d i r e c t e d a t t h e i n d u s t r i a l 

m a r k e t . 

T r i c h l o r o e t h y l e n e use in B r i t i s h C o l u m b i a was 222.1 tonnes , r e p r e 

sen t ing 10% of t o t a l c h l o r i n a t e d so lven t use . V i r t u a l l y a l l t r i c h l o r o e t h y l e n e is 

used d i r e c t l y by indus t r ia l end users . 

Indust r ia l end users d i r e c t l y consumed an add i t i ona l 59.4 tonnes in 1981 

of p e r c h l o r o e t h y l e n e and I , I , I - t r i ch l o roe thane wh ich is supp l ied by d i s t r i bu to r s as 

a 50 /50 m i x t u r e . Th i s m i x t u r e represen ts a p p r o x i m a t e l y 3% of the t o t a l m a r k e t 

for the sub jec t s o l v e n t s . 

3.1.4.2 U s e by C a t e g o r y o f E n d U s e r . F i gu re 3.1.2 a lso shows the d i s 

t r i bu t i on of c h l o r i n a t e d so lven ts in B . C . a c c o r d i n g to the genera l user c a t e g o r y . 

The use of p e r c h l o r o e t h y l e n e by the dry c l e a n i n g indust ry rep resen ts 5 8 % o f the 

t o ta l consump t i on o f t h e s u b j e c t s o l v e n t s . A n a d d i t i o n a l 2 7 % o f t h e t o t a l 

m a r k e t is r ep resen ted by indus t r ia l end users who consume the so l ven ts d i r e c t l y 

in the i r a c t i v i t i e s . C o m p a n i e s w h i c h f o r m u l a t e p r o d u c t s f o r i n d u s t r i a l u s e r s 

c o n s u m e 11% o f t he s u b j e c t s o l v e n t s , a n d the r e m a i n i n g 5% is consumed by 

f o r m u l a t o r s whose p roduc ts enter the consumer ma rke t fo r househo ld end users . 
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A s s h o w n in F i g u r e 3 . 1 . 1 , s o m e f o r m u l a t e d p roduc ts are supp l ied to 

indus t r ia l and household e n d u s e r s f r o m p r o c e s s i n g f i r m s l o c a t e d o u t s i d e o f 

B r i t i s h C o l u m b i a . S i m i l a r l y , some f o r m u l a t e d p roduc ts m a n u f a c t u r e d in B r i t i s h 

C o l u m b i a are expo r ted to users ou ts ide o f the p r o v i n c e . The quan t i t y o f sub jec t 

s o l v e n t s c o n t a i n e d in these impo r t s and expo r t s of f o r m u l a t e d p roduc ts may be 

as m u c h as seve ra l hundred t o n n e s / y e a r , r ep resen t i ng a s i g n i f i c a n t pe rcen tage o f 

t h e t o t a l q u a n t i t y o f c h l o r i n a t e d so lven t use shown in F i g u r e s 3.1.1 and 3 .1 .2 . 

S e c t i o n 3.2.6 prov ides add i t i ona l d i scuss ion on the f o r m u l a t e d p r o d u c t i n d u s t r y . 

T h e p r e c i s e q u a n t i t y o f s o l v e n t c o n t a i n e d in impo r ted and expo r ted p roduc ts 

c o u l d not be de te rm ined because o f the f o l l o w i n g f a c t o r s : 

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

ou t l e t s ; 

o r e t a i l e r s c a n n o t i d e n t i f y s p e c i f i c p roduc ts con ta in ing the sub jec t 

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

gene ra l l y do not l is t s p e c i f i c i ng red ien ts ; 

o s o m e f o r m u l a t i o n s a r e c o n s i d e r e d to be p rop r i e ta r y and p roduc t 

f o r m u l a t o r s in B . C . w o u l d not d i vu lge q u a n t i t a t i v e i n f o r m a t i o n on 

the c o m p o s i t i o n and m a r k e t i n g o f these p roduc t s . 

3.1.4.3 U s e by S p e c i f i c E n d U s e r A p p l i c a t i o n . The de ta i l ed use pa t te rn 

for the subject c h l o r i n a t e d so lven ts pu rchased in B r i t i s h C o l u m b i a is s h o w n in 

F i g u r e 3.1.3 and Tab le 3 .1 .2 . The t ab le s u m m a r i z e s and de f ines the va r ious use 

app l i ca t i ons for e a c h so lven t and s u m m a r i z e s the annual quan t i t y of each so lven t 

u t i l i z e d by i n d u s t r i a l c o m p a n i e s in e a c h c a t e g o r y o f u s e . T h e n u m b e r of 

compan ies i den t i f i ed in each c a t e g o r y is a lso i n d i c a t e d . 

T h e t a b l e i s o r g a n i z e d a c c o r d i n g t o s o l v e n t t y p e a n d s u b d i v i d e d 

a c c o r d i n g t o e n d u s e r t y p e . S p e c i f i c s o l v e n t a p p l i c a t i o n s a r e u s e d to 

c h a r a c t e r i z e add i t i ona l subd iv is ions w i t h i n each t ype o f end user . F o r e x a m p l e , 

me thy l ene ch lo r i de is used by p roduc t f o r m u l a t o r s and indus t r ia l end users . The 

29 i n d u s t r i a l end u s e r s a r e c l a s s e d in e i g h t so l ven t app l i ca t i on g roups . The 

a p p l i c a t i o n group w h i c h uses the m o s t m e t h y l e n e c h l o r i d e is m a d e up o f t e n 

f i r m s w h i c h f a b r i c a t e m e t a l s doors and w i n d o w s . These f i rms use the so lven t 

fo r the c leanup of m a s t i c sea lan t a p p l i c a t o r s . 
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TOTAL SOLVENT USE 
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FIGURE 3.1.3 : END USES OF CHLORINATED HYDROCARBON SOLVENTS IN BRITISH COLUMBIA. 
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TABLE 3.1.2 CHLORINATED HYOROCARBON SOLVENT USE IN BRITISH COLUMBIA 

Solvent 
End User 
Category 

End User or 
Product 

Number 
of Users Specific Application 

Quantity of Solvent 
tonnes/year 

Perchloroethylene Ory Cleaners 

Product Formu
lators 

Industrial 
Products 

Industrial 
End Users 

All Categories 

Ory Cleaners (800) Cleaning Solvent (Fabrics) 1335 

Degreasers (1) 
Analytical Oegreasers (1) 

Electronic Eqt. Mfg. (1) 

Printing Shops 
Vehicle Maint. Shops 

(1) 
(2) 

Vapor Degreasing: 
Elect. Components 

Equipment Cleanup 
Vapor Oegreasing: 
Vehicle Parts 

Perchloroethylene Total 

12 
0.3 

9 
3 

0.6 

(1335) 

(12.3) 

(12.6) 

1359.9 

Methylene Chloride Product Formu
lators 

Household 
Products 

Industrial 
Products 

Industrial 
End Users 

Paint Strippers (5) 

Degreasers. Cleaners (3) 
Adhesives, Glues (2) 
Inks (1) 

Metal Window, 
Ooor Mfg. (10) 

Furniture Refinishers (2) 
Plastic Prod. Rfrs. (1) 
Foamed Plastic 
Products Mfg. (4) 

Shops Supporting Mfg.* (8) 
Electroplaters (2) 
Electrical Eqt. Mfg. (1) 

Materials Testing Lab (1) 

All Categories 

Cleanup: Mastic Sealant 
Furniture Stripping 
Bonding Recoated Surfaces 

Foam Head Cleanup 
Vapor Degreasing: Equipment 
Vapor Degreasing: Metal Prod. 
Vapor Degreasing: Elect. 
Components 

Asphalt Testing 

Methylene Chloride Total 

114 

68 
51. 
3 

37.5 
35 
30 

14.6 
12 
8 

1 
0.3 

(236.4) 

(138.4) 

374.3 
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TABLE 3.1.2 (Page Two) 

Sol vent 
End User 
Category 

End User or 
Product 

Number 
of Users Specific Application 

Quantity of Solvent 
tonnes/year 

1,1,1-Trichloroethane 

Cold Cleaning 
Inhibitor Formula 

Vapor Oegreasing 
Inhibitor Formula 

Product Formu
lators 

Industrial 
Products 

Industrial 
End Users 

Industrial 
End Users 

All Categories 

Adhesives (3) 100 
Cleaners (3) 15 

Shops Supporting Mfg.* (44) Cold Cleaning: Equipment 104. 7 
Metal Products Mfrs.** (18) Cold Cleaning: Products 20 
Vehicle Maint. Shops (5) Cold Cleaning: Vehicle Parts 13. 1 
Compressed Gas Mfrs. (3) Cold Cleaning: Cylinder Heads 4 9 
Foamed Plastic 

Products Mfrs. (1) Cold Cleaning: Foam Heads 4 
Motion Picture 
Film Labs (2) Film Cleaning 3. 3 

Printing Shops (1) Equipment Cleanup 1 
Analytical Labs (2) Miscellaneous 0. 4 

Shops Supporting Mfg.* (5) 
Metal Product Mfrs.** (4) 
Vehicle Maint. Shops (4) 
Motion Picture 
Film Labs (3) 

Vapor Oegreasing: Equipment 17 
Vapor Oegreasing: Metal Prod. 5.1 
Vapor Oegreasing: Vehicle Prts 10.1 

Film Cleaning 

1,1,1-Trichloroethane Total 

1 

(115) 

(151.4) 

(33.2) 

299.6 

Trichloroethylene Product Formulator 
Industrial 
Products Miscellaneous (1) 0 5 (0.5) 

Industrial 
End Users Shops Supporting Mfg.* (4) Vapor Oegreasing: Equipment 4 1 

Plywood Mfrs. (1) Ingredient in Wood F i l le r 25 
Metal Products Mfrs.** (6) Vapor Degreasing: Metal Prod. 110 
Electroplaters (1) Vapor Degreasing: Metal Prod. 13 
Electronic Eqt.Mfrs. (2) Vapor Degreasing: Elect. 

Components 14 
Vehicle Maint. Shops 
Rail (1) Vapor Oegreasing: Vehicle Prts 38 
Air (1) 

Vapor Oegreasing: Vehicle Prts 
16 

Truck (1) 1 5 (221.6) 

All Categories Trichloroethylene Total 222.1 
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TABLE 3.1.2 (Page Three) 

Solvent 
End User 
Category 

End User or 
Product 

Number 
of Users Specific Application 

Quantity of Solvent 
tonnes/year 

Perc/l , l , l -Tr1 
50/50 Mixture Industrial 

End Users 

All Categories 

Shops Supporting Mfg.* (1) 
Metal Products Mfrs.** (2) 
Vehicle Maint. Shops (2) 

Vapor Oegreaslng: Equipment 13 
Vapor Oegreasing: Metal Prod. 15.4 
Vapor Oegreasing: Vehicle Prts 31 (59.4) 

Perc/l , l , l -Tr1 59.4 

All Solvents Total 2315.8 

•Solvent used by equipment maintenance shops supporting manufacturing activities 
"Solvent used directly in cleaning or preparing the manufactured product 
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T h e S t a n d a r d Industr ia l C l a s s i f i c a t i o n (S.I .C.) s y s t e m has not been used 

to c h a r a c t e r i z e indus t r ia l end users or f o r m u l a t o r s . T h e s u b j e c t s o l v e n t s a r e 

u s e d by a t l e a s t o n e indus t ry in nea r l y eve ry p r i m a r y S . I . C . c a t e g o r y , and the 

use of c h l o r i n a t e d so lven ts is o f t e n m o t i v a t e d by u s e r - s p e c i f i c r e q u i r e m e n t s 

w h i c h a r e d i f f i c u l t to p r e d i c t f r o m the ass igned S . I . C . n u m b e r s . The s p e c i f i c 

so lven t a p p l i c a t i o n c a t e g o r i e s used in T a b l e 3.1.2 p r o v i d e a m o r e m e a n i n g f u l 

g roup ing of users a c c o r d i n g to the a c t i v i t y assoc ia ted w i t h the a c t u a l use of the 

g i ven s o l v e n t . T h e s e c a t e g o r i e s c a n be u s e d to i d e n t i f y s p e c i f i c t y p e s o f 

i ndus t r ia l opera t ions wh i ch a re po ten t i a l users of c h l o r i n a t e d s o l v e n t s . 

3.1.5 T r e n d s o f S o l v e n t D e m a n d . T h e d e m a n d for c h l o r i n a t e d so lven ts is 

d y n a m i c and depends s t rong ly on e c o n o m i c f a c t o r s . O v e r a l l s o l v e n t d e m a n d is 

t i e d to p r o d u c t i o n and to ta l so lvent consump t i on f a l l s dur ing ha rd t i m e s . It is 

e s t i m a t e d tha t the t o ta l consumpt ion of c e r t a i n c h l o r i n a t e d so lven ts in 1982 f e l l 

as m u c h as 6 0 % r e l a t i v e to 1 9 8 1 . T h i s r e f l e c t s t h e s i g n i f i c a n t r educ t i on in 

a c t i v i t y by m a n y B . C . f i r m s d u r i n g 1 9 8 2 . T h e l e a s t a f f e c t e d s o l v e n t w a s 

p e r c h l o r o e t h y l e n e , b e c a u s e d r y - c l e a n e r s w e r e less s u s c e p t i b l e to e c o n o m i c 

c o n d i t i o n s . 

S o l v e n t demand by s p e c i f i c users is g rea t l y i n f l uenced by so lven t c o s t . 

W i th i n the bounds of t e c h n i c a l and s e r v i c e r e q u i r e m e n t s , u s e r s s e e k o u t l e a s t 

c o s t o p t i o n s . T h e s o l v e n t m a r k e t is h i g h l y c o m p e t i t i v e and many users w i l l 

r ead i l y change so lven ts and /o r supp l ie rs in order to reduce c o s t s . 

S u b j e c t to t h e a b o v e c o m m e n t s , t h e a n t i c i p a t e d demand t rends for 

s p e c i f i c so lven ts in B . C . are as f o l l o w s : 

3.1.5.1 P e r c h l o r o e t h y l e n e . V i r t u a l l y a l l p e r c h l o r o e t h y l e n e so ld in B r i t i s h 

C o l u m b i a is used by the d r y c l e a n i n g i n d u s t r y . T h e r e is no i n d i c a t i o n t h a t 

c o m p e t i n g s o l v e n t s w i l l e n t e r t h e m a r k e t in t he f o r e s e e a b l e f u t u r e . T h e 

indust ry demand fo r so l ven t is e s s e n t i a l l y p r o p o r t i o n a l to p o p u l a t i o n a n d no 

s i gn i f i can t change in so lvent consump t i on is c u r r e n t l y a n t i c i p a t e d for the ma rke t 

in B r i t i s h C o l u m b i a . 
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3.1.5.2 M e t h y l e n e C h l o r i d e . The p r i m a r y ma rke t for me thy lene ch lo r i de 

is as a b a s e s o l v e n t in f o r m u l a t e d p a i n t s t r i p p e r s a n d i n d u s t r i a l c l e a n i n g 

p r o d u c t s . M e t h y l e n e c h l o r i d e is h i g h l y e f f e c t i v e a s a p a i n t s t r i p p e r a n d 

r e p l a c e m e n t by o t h e r s o l v e n t s f o r t h i s a p p l i c a t i o n is no t l i k e l y . S u p p l i e r s 

p r o j e c t t h a t the to ta l consumpt ion of me thy lene ch lo r i de in B r i t i s h C o l u m b i a is 

i nc reas ing at about 5% per y e a r . 

3.1.5.3 1,1,1 - T r i c h l o r o e t h a n e . T h i s s o l v e n t s e r v e s a d i v e r s e range of 

indus t r ia l uses inc lud ing c o l d m e t a l c l e a n i n g , v a p o r d e g r e a s i n g a n d use as a 

c a r r i e r s o l v e n t in a d h e s i v e and c o a t i n g f o r m u l a t i o n s . Supp l ie rs have p ro jec ted 

tha t the t o ta l consumpt ion for I , I , l - t r i c h l o r o e t h a n e is g row ing at about 8% p e r 

y e a r . 

3.1.5.4 T r i c h l o r o e t h y l e n e . T r i c h l o r o e t h y l e n e is p r i m a r i l y u s e d f o r 

indus t r ia l m e t a l c l e a n i n g a p p l i c a t i o n s . P e r c e i v e d e n v i r o n m e n t a l a n d w o r k e r 

s a f e t y concerns have gene ra l l y caused a d e c l i n e in C a n a d i a n and U . S . p roduc t i on 

o f th is so lven t s ince 1970. Supp l ie rs have p ro j ec ted that the annual consumpt ion 

o f t r i c h l o r o e t h y l e n e in B r i t i s h C o l u m b i a is s teady to d e c l i n i n g . Supp l ie rs have 

a lso c l a i m e d that the B . C . m e t a l c l e a n i n g indus t ry is showing a t rend away f r o m 

t h e use o f t r i c h l o r o e t h y l e n e in f a v o u r of I, I, I - t r i ch l o roe thane . This t rend is 

m o t i v a t e d by lower ope ra t i ng c o s t s a n d a h i g h e r p e r m i s s i b l e w o r k p l a c e c o n 

c e n t r a t i o n f o r I, I, l - t r i c h l o r o e t h a n e . In sp i te of th is t r e n d , at least one major 

d i s t r i bu to r of so lven ts in B . C . genera l l y p romo tes t r i c h l o r o e t h y l e n e as t h e m o s t 

e f f e c t i v e s o l v e n t f o r use in v a p o r d e g r e a s e r s . F u r t h e r m o r e , s e v e r a l users 

i nd i ca ted tha t I, I, l - t r i c h l o r o e t h a n e was not as e f f e c t i v e for d e g r e a s i n g as w a s 

t r i c h l o r o e t h y l e n e . One large user was e x p e r i m e n t i n g w i t h the use of f reons as 

r e p l a c e m e n t s for t r i c h l o r o e t h y l e n e . 



- 22 



- 23 -

3.2 So lven t Use P r a c t i c e s in B . C . 

3.2.1 D r y C l e a n i n g 

3.2.1.1 P r o c e s s D e s c r i p t i o n . A s i m p l i f i e d c o n c e p t u a l d i a g r a m o f the 

t r a d i t i o n a l , c o m m e r c i a l d r y c l e a n i n g p r o c e s s is s h o w n in F i g u r e 3 . 2 . 1 . T h e 

d e s c r i p t i o n o f t he p r o c e s s is cons ide red in t e r m s o f the f l ows of c l o t h i n g and 

l iqu id so lven t th rough the var ious d r y - c l e a n i n g o p e r a t i o n s . P e r c h l o r o e t h y l e n e 

( t e t r a c h l o r o e t h y l e n e ) is u s e d e x c l u s i v e l y in d r y c l e a n i n g p l a n t s in B r i t i s h 

C o l u m b i a . 

3.2.1.1.1 C l o t h i n g F l o w . T h e d r y c l e a n i n g o f c l o t h i n g w i t h s o l v e n t is 

ana logous to conven t i ona l l aunder ing in a h o m e w a s h e r / d r y e r w i t h t h e a d d e d 

f e a t u r e o f w a s h i n g f l u i d r e c y c l e . T h e c l o t h i n g is f i r s t w a s h e d w i t h t h e 

p e r c h l o r o e t h y l e n e so lven t in an a g i t a t e d washe r . The c l o t h i n g is t h e n spun to 

e x t r a c t t h e f r e e s o l v e n t a n d t u m b l e d d ry dur ing a hea ted d r y i ng c y c l e . The 

d ry ing c y c l e conc ludes w i t h the v e n t i n g o f a m b i e n t a i r t h r o u g h t h e c l o t h i n g 

( "aerat ion or deodo r i za t i on " ) to r e m o v e the f i na l t r aces of s o l v e n t . 

The re a re two c o m m o n v a r i a t i o n s of equ ipmen t c o n f i g u r a t i o n r e l a t e d to 

t h e f l o w o f c l o t h i n g t h r o u g h t h e p r o c e s s . D r y - t o - d r y or " h o t " e q u i p m e n t 

i n teg ra tes a l l ope ra t i ons in to a s ing le m a c h i n e un i t . T r a n s f e r mach ines n o r m a l l y 

c o m b i n e w a s h i n g / e x t r a c t i o n in o n e u n i t and requ i re a t r ans fe r to a sepa ra te 

d ry ing m a c h i n e . 

3.2.1.1.2 L i q u i d So lven t F l o w . P e r c h l o r o e t h y l e n e is added to the c l o t h i n g in 

the washe r . S m a l l e r q u a n t i t i e s o f w a t e r a n d d e t e r g e n t a r e c h a r g e d t o t h e 

s o l v e n t as a d d i t i v e s to r e m o v e wa te r so lub le d i r t f r o m the c l o t h i n g dur ing the 

wash ing s tep . The wash ing s o l v e n t is r e m o v e d f r o m t h e c l o t h i n g d u r i n g t h e 

subsequent c e n t r i f u g a l e x t r a c t i o n . D i s c h a r g e d so lven t con ta ins inso lub le d i r t and 

o i l s , f a t s and greases w h i c h w e r e r e m o v e d f r o m the c l o t h i n g dur ing the w a s h . 

T h e r e c y c l i n g p r o c e s s f o r t h e d i r t y l i q u i d s o l v e n t f r o m the washer 

cons is ts of f i l t r a t i o n ( to r e m o v e s o l i d s ) f o l l o w e d by d i s t i l l a t i o n ( to r e m o v e 

n o n - v o l a t i l e o i l s , fa ts and greases) . 
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3.2.1.1.3 F i l t r a t i o n . T w o types of f i l t e r s are c o m m o n l y u s e d . The o ldes t 

t ype uses an iner t d i a t o m a c e o u s e a r t h f i l t e r p o w d e r to r e m o v e s o l i d s . T h e 

r e s u l t i n g d i r t y f i l t e r m e d i u m ( "muck") is usual ly hea ted or " c o o k e d " to r e c l a i m 

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

d i a t o m a c e o u s e a r t h . 

T h e s e c o n d a n d , m o r e m o d e r n f i l t e r t y p e c o n s i s t s of a f l u t ed paper 

c a r t r i d g e w h i c h m a y c o n t a i n a ca rbon c o r e . The re are n u m e r o u s v a r i a t i o n s o f 

c a r t r i d g e f i l t e r s in c o m m o n use. M o d e r n c a r t r i d g e f i l t e r s have a high abso rp t i ve 

c a p a c i t y fo r n o n - f i l t e r a b l e o i ls and g r e a s e s in t h e d i r t y s o l v e n t a n d t h i s has 

e l i m i n a t e d t h e use o f s o l v e n t s t i l l s by many o p e r a t o r s . Spent c a r t r i d g e s are 

n o r m a l l y d ra ined of so lven t p r io r to d isposa l and i n d i v i d u a l o p e r a t o r s u t i l i z e a 

v a r i e t y of i nnova t i ve techn iques to m a x i m i z e the r e c o v e r y o f res idua l s o l v e n t . 

3.2.1.1.4 D i s t i l l a t i o n . When non -abso rp t i ve f i l t e r s are used , the n o n - v o l a t i l e 

subs tances in the f i l t e r e d so lvent a re r e m o v e d in a so lven t s t i l l . T h e d i s t i l l e d 

s o l v e n t is t h e n r e t u r n e d to a h o l d i n g t a n k fo r reuse as a f resh d ry c l e a n i n g 

f l u i d . The b o t t o m res idue f r o m the s t i l l con ta ins w a t e r , r e s i d u a l s o l v e n t , t h e 

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

ove r f r o m d i a t o m a c e o u s ea r t h f i l t e r s . 

3.2.1.1.5 P o i n t s o f S o l v e n t E m i s s i o n . So lvent vapor is e m i t t e d a t seve ra l 

po in ts in the dry c l e a n i n g p r o c e s s a n d t h e e x t e n t o f v a p o r r e c o v e r y v a r i e s 

c o n s i d e r a b l y w i t h the s p e c i f i c type of p rocess equ ipment and r e c o v e r y p r a c t i c e s 

w h i c h are used . T h e m a j o r p o i n t s o f s o l v e n t loss a n d v a p o r e m i s s i o n f r o m 

t r a n s f e r e q u i p m e n t ( u t i l i z i n g a s e p a r a t e dryer) a re shown in F i g u r e 3.2.1 and 

i nc l ude : 

o res idua l so lven t in the f i l t e r muck or f i l t e r c a r t r i d g e , 

o res idua l so lven t in the s t i l l b o t t o m s , 

o exhaus t gas f r o m the w a s h e r / e x t r a c t o r , 

o exhaus t gas f r o m the d r y e r , 

o l o s s e s f r o m c l o t h i n g du r ing t rans fe r f r o m the w a s h e r / e x t r a c t o r to 

the d r y e r , and 

o m i s c e l l a n e o u s losses of so lven t f r o m pumps, v a l v e s , f l anges , sea l s , 

s o l v e n t - w a t e r separa to rs and i n e f f i c i e n t hand l ing p r a c t i c e s . 
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S o l v e n t l o s s e s f r o m seve ra l o f these routes are reduced or e l i m i n a t e d 

w i t h mo re modern e q u i p m e n t . C l o t h i n g t r ans fe r losses are e l i m i n a t e d w i t h t h e 

u n i t d r y - t o - d r y e q u i p m e n t . Losses f r o m the d i s t i l l a t i o n p rocess are e l i m i n a t e d 

by equ ipmen t w h i c h u t i l i z e s a b s o r p t i v e f i l t e r c a r t r i d g e s ( t h e r e b y e l i m i n a t i n g 

d i s t i l l a t i o n ) . F i n a l l y , s o l v e n t l o s s e s f r o m e x h a u s t ven ts can be s i g n i f i c a n t l y 

reduced us ing vapor r e c o v e r y equ ipmen t desc r i bed in the f o l l o w i n g s e c t i o n . 

3.2.1.1.6 S o l v e n t R e c o v e r y S y s t e m s . It is n o r m a l p r a c t i c e to r e c o v e r 

so l ven t f r o m the d ryer exhaus t of o lde r mach ines by m e a n s o f a w a t e r - c o o l e d 

condenser (see F i g u r e 3.2.1). M o r e modern ins ta l l a t i ons a c h i e v e add i t i ona l vapor 

r e c o v e r y by us ing an a c t i v a t e d ca rbon adsorber ( "sn i f fer" ) to reduce the s o l v e n t 

l e ve l in exhaus t vapors f r o m the d rye r gas condenser , the e x t r a c t o r ven t and the 

s t i l l condense r . So lven t is then r e c o v e r e d f r o m t h e c a r b o n a d s o r b e r d u r i n g a 

desorp t ion c y c l e . 

T h e m o s t a d v a n c e d , s t a t e - o f - t h e - a r t equ ipment opera tes in a c l osed 

c i r c u i t and c o m p l e t e l y e l i m i n a t e s so l ven t - l aden exhaust s t r e a m s . The e q u i p m e n t 

is t i g h t l y s e a l e d d u r i n g o p e r a t i o n t o m i n i m i z e s o l v e n t vapor losses. H i g h l y -

e f f i c i e n t r e f r i g e r a t e d condensers e x t r a c t so lven t f r o m r e c i r c u l a t e d a i r du r ing the 

d e o d o r i z a t i o n o f c l e a n c l o t h i n g . 

3.2.1.2 Q u a n t i t i e s o f So lven t E m i s s i o n s 

3.2.1.2.1 T o t a l So lven t E m i s s i o n s . T a b l e 3.2.1 c o m p a r e s e s t i m a t e s of t o ta l 

p lan t emiss ions of p e r c h l o r o e t h y l e n e for d i f f e r e n t indus t ry sec to rs and degrees of 

c o n t r o l . T o t a l e m i s s i o n s a r e g e n e r a l l y t h e o r d e r o f 10 kg s o l v e n t / 1 0 0 kg 

c l o t h i n g p r o c e s s e d , a n d r a n g e as l o w as 1.8 k g s o l v e n t / 1 0 0 kg c l o t h i n g f o r 

c a r e f u l l y c o n t r o l l e d ope ra t i ons us ing modern equ ipmen t . 

T h e i n f o r m a t i o n i n T a b l e 3.2.1 i s c o m p i l e d f r o m s e v e r a l e x t e n s i v e 

s t u d i e s o f p e r c h l o r o e t h y l e n e emiss ions f r o m dry c l e a n i n g p lan ts l oca ted in the 

U n i t e d S ta tes and e l sewhere ( U . S . E P A , 1980; U . S . E P A , 1973; U . S . E P A , 1974 ; 

G r e a t B r i t a i n D e p a r t m e n t of the E n v i r o n m e n t , 1976). N o s y s t e m a t i c su rvey has 

b e e n u n d e r t a k e n to d e t e r m i n e t o t a l s o l v e n t e m i s s i o n s f r o m i n d i v i d u a l d r y 
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TABLE 3.2.1 TOTAL PERCHLOROETHYLENE EMISSIONS FROM DRY CLEANERS 

Ory Cleaning Plant Type Emissions Control 
Perchloroethylene Emissions 

kg/100 kg Clothing Reference 

B.C. Industry 

Commercial Sector 
Ory-to-Dry, 
Cartridge Fi l ter 

State-of-the-art 
Equipment (Refrigerated 
Condensers) 

State-of-the-art 
Equipment (Refrigerated 
Condensers) 

Average Operation 

Above-average Operation 

Unverified Claim by 
Operator 

8.0 to 9.0 

2.4 to 2.6 

0. Wil l i s , 1982 

1.8 

Calculated Consumption 
Based on Total Actual 
Industry Consumption 
of Solvent 

(1335 tonnes/year) 

x(2.5 million people in B.C.) 
x(8.2 kg clothing cleaned 

per person per year) 

6.5 

U.S. Industry 

Coin-Op Sector 

(5% of all Plants 
controlled) 

Uncontrolled 
Controlled 

Sector Average 

15.9 
11.3 

15.7 

Commercial Sector 

(35% of all Plants 
controlled) 

Uncontrolled 
Controlled 

Sector Average 

10.1 
8.4 

9.5 

U.S. EPA, 1980 

Industrial Sector 

(50% of all Plants 
controlled) 

Uncontrol1ed 
Controlled 

Sector Average 

11.4 
9.5 

10.4 
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Table 3.2.1 (Page Two) 

Dry Cleaning Plant Type Emissions Control 
Perchloroethylene Emissions 

kg/100 kg Clothing Reference 

Average Plant Average 13.6 per day 
Maximum 31.8 per day 

Small Neighborhood Plant 
Separate Washer/ 
Extractor and Dryer. 

Dry-to-Dry 
(Single Machine) 

Coin-Op (Dry-to-Dry) 

Uncontrolled 
Average Control 
Good Control 

10 to 15 

4.9 to 7.5 

15 to 49 

10.5 
4.8 
1.8 

U.S. EPA, 1973 

U.S. EPA, 1975 
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c l e a n i n g p l a n t s in B r i t i s h C o l u m b i a . T h e e s t i m a t e s in T a b l e 3.2.1 for t o t a l 

p e r c h l o r o e t h y l e n e emiss ions f r om B . C . ope ra t i ons w e r e o b t a i n e d in d i s c u s s i o n s 

w i t h equ ipmen t and so lvent supp l ie rs . 

3.2.1.2.2 U n i t P r o c e s s E m i s s i o n s . The re have been no s y s t e m a t i c s tud ies to 

d e t e r m i n e so lven t emiss ions f r o m uni t p rocesses in dry c l e a n i n g p lan ts in B r i t i s h 

C o l u m b i a . Q u a n t i t i e s o f f i l t e r r e s i d u e s h a v e b e e n e s t i m a t e d in su rveys of 

i ndus t r i a l and t o x i c was tes genera ted by dry c l eane rs in V a n c o u v e r a n d in t h e 

G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t ( G . V . S . and D . D . , 1978: E P S , 1979). 

T h e U . S . 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 (1980) p r e s e n t s d a t a 

c h a r a c t e r i z i n g emiss ions f r o m each p rocess s tep for w e l l - o p e r a t e d f a c i l i t i e s us ing 

a vapor condenser on the dryer exhaus t . Th is i n f o r m a t i o n is p resen ted in T a b l e 

3 .2 .2 , wh i ch shows emiss ions for th ree c o m m o n f i l t e r c o n f i g u r a t i o n s : 

o a r i g i d tube d i a t o m a c e o u s ea r th f i l t e r w i t h no muck c o o k e r , 

o a r e g e n e r a t i v e d i a t o m a c e o u s e a r t h f i l t e r w i t h res idua l so lvent 

r e c l a i m in a muck c o o k e r , and 

o f i l t r a t i o n w i t h paper c a r t r i d g e s d ra ined be fo re d i s p o s a l . 

T a b l e 3.2.2 a lso shows t h e a d d i t i o n a l r e c o v e r y a c h i e v e d by a d d i n g a c a r b o n 

adsorber to t r ea t exhaus t vapors . 

3.2.1.3 T h e D r y C l e a n i n g Industry in B . C . . The dry c l e a n i n g indus t ry in 

B r i t i s h C o l u m b i a cons is ts of th ree la rge c o m m e r c i a l p lan ts l o c a t e d in the L o w e r 

M a i n l a n d ( s e r v i c i n g the indus t r ia l m a r k e t ) and an e s t i m a t e d 800 e s t a b l i s h m e n t s 

s e r v i c i n g the res i den t i a l dry c l ean ing m a r k e t ( B . C . F a b r i c a r e Ins t i t u te - p e r s o n a l 

c o m m u n i c a t i o n , 1983) . The res iden t i a l shops are a p p r o x i m a t e l y equa l l y d i v i ded 

be tween the M u n i c i p a l i t i e s of the G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t a n d t h e 

ba lance of the p r o v i n c e . 

In fo rmat ion for the cu r ren t assessment of B . C . indust ry was based o n : 

o a r e v i e w o f the l i t e r a t u r e , i nc lud ing pr io r su rveys of was te f r o m 

dry c l e a n i n g shops in B . C . ( E P S , 1979; G . V . S . and D . D . , 1978), 
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TABLE 3.2.2 UNIT PROCESS PERCHLOROETHYLENE EMISSIONS FROM DRY CLEANERS (U.S. EPA, 1980) 

Perchloroethylene Emissions! 
Emission Source kg/100 kg Clothing 

Configuration^ A B C D 

Washer (Evaporation) 0.54 0.54 0.54 

Dryer2 (Evaporation) 3.0 3.0 3.0 

Vapor Adsorber Exhause . . . 0.3 

Muck Retention 
No Cook 14.0 . . . 
Cook 1.6 

Cartridge 
Drained - - 1.8 -
Heated - - - 1.2 

S t i l l Bottoms 1.6 1.6 . 1.6 1.6 

Miscellaneous 2.0 2.0 2.0 2.0 

TOTAL 21.14 8.74 8.94 6.1 

Ull data from well-operated, well-control led faci l i t ies (not the industry norm) 

2A vapor condenser on dryer exhaust is assumed in all cases 

^Configuration A : Rigid f i l ter (diatomaceous earth), no cook 
Configuration B: Rigid f i l ter (diatomaceous earth), cook 
Configuration C: Cartridge f i l ter 
Configuration D: Cartridge f i l t e r , vapor adsorber on all vents 
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o s i t e v i s i t s to t w o r e s i d e n t i a l d ry c l e a n i n g shops whose opera to rs 

have ex tens i ve e x p e r i e n c e and know ledge of the i ndus t r y , 

o d i s c u s s i o n s w i t h a m a j o r supp l ie r o f dry c l e a n i n g equ ipmen t and 

so lven t (supply ing an e s t i m a t e d 50% of the m a r k e t ) . 

K e y i n f o r m a t i o n a b o u t p e r c h l o r o e t h y l e n e use by t h e d r y c l e a n i n g 

indus t ry in B r i t i s h C o l u m b i a is f u r the r d iscussed in S e c t i o n 3 . 3 . T h e i n d u s t r y 

c a n g e n e r a l l y be c h a r a c t e r i z e d as b e i n g a b o v e t he N o r t h A m e r i c a n no rm in 

t e r m s of a c c e p t a n c e and use of modern e q u i p m e n t . The i n c i d e n c e of l a t e - m o d e l 

m a c h i n e s is g r e a t e r t h a n e l s e w h e r e a n d i t is e s t i m a t e d tha t 70% o f the d ry 

c l e a n i n g p lan ts in B . C . e m p l o y d r y - t o - d r y ( "ho t " ) m a c h i n e s ( D . W i l l i s , p e r s . 

c o m m . , 1982). It is a lso e s t i m a t e d that 90% of B . C . dry c l e a n i n g p lan ts e m p l o y 

c a r t r i d g e f i l t e r s . 

In m a n y c a s e s , the use of abso rp t i ve f i l t e r s has e l i m i n a t e d the use of 

so l ven t s t i l l s . D i a t o m a c e o u s f i l t e r ca r t r i dges have been r e t a i n e d c h i e f l y by l a r g e 

i n d u s t r i a l c l e a n e r s . T h e s e p l a n t s now g e n e r a l l y use t w o s t i l l s per c l e a n i n g 

m a c h i n e , r esu l t i ng in cons ide rab le i m p r o v e m e n t in d i s t i l l a t i o n e f f i c i e n c i e s . 

3.2.1.4 P r o b l e m A r e a s . T h e m a j o r p r o b l e m a r e a s a s s o c i a t e d w i t h dry 

c l e a n i n g ope ra t i ons a r e : 

o w o r k e r exposure to so lven t vapor 

o d isposa l of spent f i l t e r m e d i a 

T h e p r i m a r y c o n c e r n is w o r k e r exposure to e x c e s s i v e leve ls of so l ven t v a p o r a t 

f a c i l i t i e s w h i c h f o l l o w poo r o p e r a t i n g p r a c t i c e s . V a p o r l e v e l s a t m o d e r n 

w e l l - o p e r a t e d f a c i l i t i e s a re n o r m a l l y w e l l b e l o w p e r m i s s i b l e l e v e l s . H o w e v e r 

p o o r o p e r a t i n g p r a c t i c e c a n p roduce vapor c o n c e n t r a t i o n s in the w o r k p l a c e as 

m u c h as 10 t i m e s the pe rm iss ib l e l eve l s . Exposu re to e x c e s s i v e vapor l e v e l s is 

n e a r l y a l w a y s t h e r e s u l t of f au l t y equ ipmen t or f a i l u r e to f o l l o w rou t ine good 

o p e r a t i n g p r o c e d u r e s . W o r k p l a c e m o n i t o r i n g and t e c h n i c a l e x p e r t i s e is r e a d i l y 

a v a i l a b l e t h r o u g h equ ipment and so lven t supp l ie rs and mos t w o r k p l a c e p rob lems 

in B . C . can be so lved by u t i l i z a t i o n of these resou rces . 
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A s e c o n d a r y c o n c e r n is t h e d i s p o s a l o f s t i l l bo t t oms or spent f i l t e r 

m e d i a ( p r i m a r i l y f i l t e r c a r t r i d g e s in B . C . ) . T h e p r e s e n c e o f r e s i d u a l 

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

c o n v e n t i o n a l l a n d f i l l d i s p o s a l . In r e a l i t y , c o n v e n t i o n a l l a n d f i l l is t h e 

p r e d o m i n a n t d i s p o s a l m e t h o d u s e d by m o s t d r y - c l e a n i n g shops in B . C . The 

h igh cos t of so lven t has m o t i v a t e d the use of seve ra l i nnova t i ve t e c h n i q u e s f o r 

r e d u c i n g r e s i d u a l s o l v e n t in spent f i l t e r s . F u r t h e r m o r e , the high v o l a t i l i t y o f 

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

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

i m p a c t of res idua l so lven t d isposal to c o n v e n t i o n a l l a n d f i l l is o f s i g n i f i c a n c e 

under no rma l c i r c u m s t a n c e s . 

3.2.2 Vapor D e g r e a s i n g 

3.2.2.1 P r o c e s s D e s c r i p t i o n . Vapo r degreas ing is w ide l y used in indust ry 

to r e m o v e o i l , o i l - b o r n e so i l or f l u x f r o m m e t a l p a r t s . T h e r e a r e n u m e r o u s 

v a r i a t i o n s of deg reas ing e q u i p m e n t , however the bas ic p rocess is essen t i a l l y the 

s a m e : c o l d m e t a l pa r t s a re i m m e r s e d in a hot so lven t vapor w h i c h condenses on 

t h e m e t a l s u r f a c e a n d f l u s h e s o i l s away as the so lven t dra ins f r o m the p a r t s . 

F i g u r e 3.2.2 i l l u s t r a t e s t h e b a s i c f e a t u r e s o f t w o t y p e s o f d e g r e a s i n g u n i t s 

c o m m o n l y u s e d by i n d u s t r i a l o p e r a t i o n s in B r i t i s h C o l u m b i a . One uni t t ype 

cons is ts of an open - topped tank w i t h hea t i ng c o i l s l o c a t e d n e a r t h e f l o o r a n d 

c o n d e n s i n g c o i l s p o s i t i o n e d around the w a l l s near the t op . A sma l l amount of 

so lven t (usual ly a f ew c e n t i m e t e r s deep) is con ta i ned in the tank and hea ted and 

v a p o r i z e d by the hea t i ng c o i l s . C o m m o n degreas ing so lven ts have vapors heav ie r 

than a i r so tha t t hey can be con ta i ned in the tank . The dense vapors r i se to f i l l 

t h e w o r k z o n e b e t w e e n t h e b o i l i n g l i q u i d a n d t h e condens ing c o i l s . A s the 

vapor c o n t a c t s the c o o l i n g c o i l s , i t is c o n d e n s e d a n d r e t u r n e d to t h e b o i l i n g 

l iqu id sump . 

T h e w o r k p i e c e s a r e suspended in a basket wh i ch is lowered in to the 

layer of pure condens ing so lven t vapor w h i c h c o n d e n s e s on t h e w o r k s u r f a c e s . 

T h e s o l v e n t d i s s o l v e s and washes away c o n t a m i n a n t s as i t dra ins back in to the 

degreaser tank . When the s u r f a c e t e m p e r a t u r e of the work p ieces r e a c h e s t h a t 

o f the so lvent v a p o r , condensa t ion ceases and the c l e a n , dry work is w i t h d r a w n . 
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Grate 

FIGURE 3.2.2a : VAPOR DEGREASER WITH SPRAY ATTACHMENT. 

FIGURE 3.2.2b: CROSS-ROD CONVEYORIZED DEGREASER. 

FIGURE 3.2.2: TYPICAL VAPOR DEGREASING EQUIPMENT, 
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T h e d e g r e a s e r u n i t shown in F i g u r e 3.2.2 (a) is equ ipped w i t h a spray 

l ance . Th is a l l ows heav i l y c o n t a m i n a t e d p a r t s to be f l u s h e d w i t h c l e a n c o o l 

s o l v e n t and lowers the s u r f a c e t e m p e r a t u r e of the work to enab le fu r the r vapor 

condensa t ion .The uni t shown in the f i gu re is r ep resen ta t i ve of the b a t c h m a n u a l 

d e g r e a s e r s used by many indus t r ia l o p e r a t i o n s . S m a l l work p ieces a re n o r m a l l y 

c o n t a i n e d in a m e t a l mesh baske t w h i c h is l o w e r e d i n t o t h e w o r k z o n e u n t i l 

c l e a n i n g is c o m p l e t e . 

L a r g e p r o d u c t i o n o p e r a t i o n s m a y u t i l i z e l a r g e r e n c l o s e d a n d c o n -

v e y o r i z e d degreasers w h i c h con t i nuous ly t ranspor t the work baske ts t h r o u g h t h e 

u n i t as i l l u s t r a t e d in F i g u r e 3.2.2 (b). The numerous va r i a t i ons of degreas ing 

equ ipmen t are i l l u s t ra ted and desc r i bed in de ta i l in t e c h n i c a l l i t e ra tu re w h i c h is 

a v a i l a b l e f r o m s o l v e n t s u p p l i e r s s u c h a s D o w C h e m i c a l . F i g u r e 3.2.2 was 

ob ta i ned f r o m D o w C h e m i c a l l i t e r a t u r e . 

3.2.2.2 E q u i p m e n t F e a t u r e s a n d S a f e g u a r d s . M o d e r n d e g r e a s e r s 

i nco rpo ra te seve ra l bas i c f ea tu res w h i c h a r e i m p o r t a n t t o s a f e a n d e f f i c i e n t 

o p e r a t i o n . D e g r e a s e r s m a n u f a c t u r e d in recen t yea rs a re equ ipped w i t h these 

sa feguards as s tandard f e a t u r e s . O lde r un i ts can and should be r e t r o f i t t e d w i t h 

any o f these sa feguards w h i c h a re l a c k i n g . 

a . H e a t Sou rce R e g u l a t i o n 

The heat sou rce must p rov ide c o n t r o l l e d energy re lease to v a p o r i z e the 

so l ven t . P r e c a u t i o n s m u s t be t a k e n to a v o i d s u p e r h e a t i n g , e x p o s u r e o f t h e 

h e a t i n g e l e m e n t s , o r ho t s p o t s w h i c h c a n l e a d to so lven t decompos i t i on and 

burnout of the hea t i ng e l e m e n t . S t e a m , e l e c t r i c i t y a n d gas a r e a l l u s e d as 

e n e r g y s o u r c e s , a l though s t e a m is p r e f e r r e d because o f the e f f e c t i v e c o n t r o l o f 

t e m p e r a t u r e w h i c h can be a c h i e v e d by p ressure r e g u l a t i o n . R e g a r d l e s s o f h e a t 

s o u r c e , sa fe t y shu t -o f f m e c h a n i s m s shou ld be i ns ta l l ed and l inked t o : 

o v a p o r t h e r m o s t a t s , to s h u t o f f the heat supply i f the vapor 

l eve l r i ses above the condenser c o i l s , 

o s o l v e n t t h e r m o s t a t s , to shut o f f the heat supply if the l iqu id 

so lven t t e m p e r a t u r e e x c e e d s sa fe l i m i t s , 
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o f l oa t s w i t c h e s , to shut o f f the heat supply i f the so lven t leve l 

drops be low a c e r t a i n l e v e l ; 

o i n te r l ock m e c h a n i s m s to ensure that the heat supply canno t be 

tu rned on unless the condenser w a t e r is f l o w i n g . 

b. Vapor C o n t r o l 

T h e c o n d e n s e r c o i l s m u s t be d e s i g n e d to a l l ow c l e a r a n c e be low the 

work and a vapor layer above the w o r k . T e m p e r a t u r e s m u s t be r e g u l a t e d to 

avo id excess i ve c o n d e n s a t i o n . 

c . F r e e b o a r d 

F r e e b o a r d is the zone be tween the upper vapor leve l and the tank t o p . 

S u f f i c i e n t f r e e b o a r d must be p rov ided to a l l o w proper d ra inage and e v a p o r a t i o n 

o f r e s i d u a l s o l v e n t f r o m w o r k b e i n g r e m o v e d . A d e q u a t e f r eeboa rd p r o t e c t s 

aga ins t vapor d i s t u r b a n c e s f r o m a i r m o t i o n in t h e w o r k a r e a a n d m i n i m i z e s 

so lven t losses f r o m the degreaser t ank . 

d . Wa te r Sepa ra t i on 

A p r o p e r l y - s i z e d wa te r sepa ra to r is essen t ia l to r e m o v e w a t e r w h i c h is 

condensed w i t h t h e s o l v e n t v a p o r . W a t e r b u i l d u p in t h e c o n d e n s e d s o l v e n t 

causes co r ros ion o f equ ipment s u r f a c e s and shor tens the so lvent l i f e . 

e . Tank C o v e r s 

O p e n - t o p t a n k v a p o r d e g r e a s e r s s h o u l d be p r o v i d e d w i t h c o v e r s to 

m i n i m i z e vapor losses dur ing per iods of i d l i n g . L a r g e uni ts a re f r equen t l y f i t t e d 

w i t h h inged c o v e r s w h i c h can be c l o s e d dur ing the c l ean ing c y c l e . 

3.2.2.3 S o l v e n t R e c l a m a t i o n . O i l and d i r t r e m o v e d f r o m the w o r k p i e c e s 

e v e n t u a l l y a c c u m u l a t e s to an u n a c c e p t a b l e leve l in the degreaser so l ven t . Many 

l a r g e degreas ing sys tems u t i l i z e an e x t e r n a l so lvent s t i l l to sepa ra te the so lven t 

f r o m these n o n - v o l a t i l e c o n t a m i n a n t s . T h e r e c o v e r e d so lven t is r e tu rned to t h e 

d e g r e a s e r a n d t h e s t i l l bo t t oms a re d isposed o f . When s t i l l s a re not a v a i l a b l e , 
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t h e d e g r e a s e r u n i t i t s e l f m a y be u s e d t o c o n c e n t r a t e d i r t y so lven t pr ior to 

c l e a n o u t . Some users ship d i r t y so l ven t to o f f - s i t e (ou t -o f -p rov ince ) r e c l a i m e r s 

for r e c o v e r y of the s o l v e n t . 

3.2.2.4 P o i n t s o f S o l v e n t L o s s . So lven t consumpt ion in vapor degreas ing 

ope ra t i ons can be c a t e g o r i z e d as f o l l o w s : 

o r e p l a c e m e n t o f so lven t w h i c h has reached the unaccep tab le l im i t 

fo r c o n t a m i n a t i o n or d e c o m p o s i t i o n , and 

o e v a p o r a t i v e losses. 

3.2.2.4.1 R e p l a c e m e n t . D e g r e a s e r s o l v e n t s m u s t be r ep l aced w i t h f resh 

so lven t when the leve l of so i l e l e v a t e s the bo i l i ng po in t o f t h e s o l v e n t b e y o n d 

the a c c e p t a b l e l im i t (genera l l y a t a so i l c o n c e n t r a t i o n o f about 30%). Ope ra t i on 

at h igh levels of c o n t a m i n a t i o n resu l ts in d e c r e a s e d c l e a n i n g e f f i c i e n c y , p o o r 

vapor gene ra t i on , s ludge f o r m a t i o n and fou l i ng o f the hea t i ng e l e m e n t . 

So lven t l i f e w i l l be d i m i n i s h e d if the degreaser is ope ra ted w i t h f o u l e d 

or e x p o s e d h e a t i n g e l e m e n t s . T h i s c r e a t e s ho t s p o t s w h i c h a c c e l e r a t e the 

c h e m i c a l d e c o m p o s i t i o n o f t h e s o l v e n t . D e c o m p o s i t i o n c r e a t e s an a c i d i c 

cond i t i on due to f o r m a t i o n o f h y d r o c h l o r i c a c i d . S t a b i l i z e r add i t i ves p r o t e c t the 

so lven t f r o m a c i d p roduc t i on under n o r m a l c i r c u m s t a n c e s . If t h e s e s t a b i l i z e r s 

a r e lost , an a c i d i c cond i t i on w i l l o c c u r and the so lven t must be r e p l a c e d . Other 

decompos i t i on p roduc ts inc lude phosgene and p e r o x y - c o m p o u n d s , the la t te r b e i n g 

po ten t i a l l y exp los i ve ( F u l l e r , 1976). 

3.2.2.4.2 E v a p o r a t i o n . E v a p o r a t i o n losses f r o m a poo r l y -ope ra ted degreaser 

can be s u b s t a n t i a l . T h e ma jo r po in ts of e v a p o r a t i v e loss i nc lude : 

o losses of vapor th rough the open tank su r f ace dur ing id l i ng ( fa i lu re 

to use a tank c o v e r ) , 

o losses of vapor , th rough the open tank su r face dur ing en t rance and 

e x i t o f the work p ieces ( e s p e c i a l l y w h e n t h e r a t e d c a p a c i t y o r 

t r a v e l speed is exceeded ) , 

o "d ragou t " losses of res idua l l iqu id on work p i e c e s , 
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o losses of vapor through the open tank su r faces wh i l e the work is 

in the vapor zone (where use o f a cove r is not p r a c t i c a l ) , 

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

condense rs , 

o loss o f v a p o r f r o m t h e t a n k s u r f a c e c a u s e d by i n a d e q u a t e 

f r eeboa rd and /o r m o t i o n of the room a i r . 

A n y o r a l l o f the l i s ted i t ems can c o n t r i b u t e s i g n i f i c a n t l y to the t o t a l 

consump t i on of so l ven t . The r e l a t i v e c o n t r i b u t i o n of these f a c t o r s to losses f r o m 

a s p e c i f i c d e g r e a s e r d e p e n d s s t rong ly on the design of the equ ipmen t and the 

manner in w h i c h i t is o p e r a t e d . 

In a d d i t i o n to t h e s o l v e n t losses l i s ted above , evapo ra t i on losses a lso 

can o c c u r du r ing the f o l l o w i n g o p e r a t i o n s : 

o t r a n s f e r o f so lvent f r o m s to rage tanks or d rums to the degreaser 

un i t , 

o o n - s i t e d i s t i l l a t i o n to r e c o v e r d i r t y so l ven t , 

o s to rage of s t i l l bo t t oms and c l eanou t s ludges pend ing d i s p o s a l . 

3.2.2.5 Q u a n t i t i e s of So lven t Loss 

3.2.2.5.1 T o t a l P r o c e s s E m i s s i o n s . W h e n o n - s i t e r e c l a m a t i o n o f d i r t y 

so lven t is p r a c t i c e d , the t o ta l on -s i t e em iss ions of so lven t vapor f r o m degreas ing 

o p e r a t i o n s a r e a p p r o x i m a t e l y e q u a l to s o l v e n t p u r c h a s e s . S t i l l bo t t oms and 

s ludges f r o m these opera t i ons are c o m m o n l y s t o r e d o n - s i t e in o p e n c o n t a i n e r s 

p e n d i n g d i s p o s a l . M o s t r e s i d u a l s o l v e n t is l os t to t h e a t m o s p h e r e p r io r to 

d isposal of the s ludge o f f - s i t e . 

U s e r s of s m a l l degreaser un i t s , users w i t h no d i s t i l l a t i o n e q u i p m e n t , or 

users requ i r i ng h igh pu r i t y so lven t (e .g . m a n u f a c t u r e r s of e l e c t r o n i c c o m p o n e n t s ) 

may t ranspor t d i r t y o i l - so l ven t m i x t u r e s o f f - s i t e for r e c l a i m or d i s p o s a l . O n - s i t e 

emiss ions of so lven t v a p o r f r o m t h e s e u s e r s is a p p r o x i m a t e l y 50 p e r c e n t o f 

s o l v e n t p u r c h a s e s . In such cases , the v o l u m e of d i r t y so lven t m i x t u r e sent for 

r e c l a i m may be of the order o f 7 0 % o f c l e a n s o l v e n t u s e . A l l o w i n g f o r 30 

p e r c e n t s o i l , the d i r t y so lven t m i x t u r e con ta i ns about ha l f o f the o r i g i na l c l e a n 

so l ven t . The ba l ance is lost on -s i t e as e v a p o r a t i v e em iss i ons . 
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3.2.2.5.2 U n i t P r o c e s s E m i s s i o n s . T h e r a t e of vapor loss f r o m an id l ing 

degreaser has been d e t e r m i n e d by a s o l v e n t s u p p l i e r ( D o w , 1981) a n d t y p i c a l 

ra tes of loss are s u m m a r i z e d b e l o w : 

Vapo r Loss F r o m an 
So lven t Idl ing D e g r e a s e r 

P e r c h l o r o e t h y l e n e 1.43 k i ! o g r a m s / m 2 / h o u r 
M e t h y l e n e C h l o r i d e 1.27 
1 ,1 ,1 -Tr ich lo roe thane 0.69 
T r i c h l o r o e t h y l e n e 0.98 

T h i s s t u d y i d e n t i f i e d no u s e r s w h o h a v e a t t e m p t e d to q u a n t i f y 

i n d i v i d u a l c o m p o n e n t s o f s o l v e n t loss . S p e c i f i c users a re p r i m a r i l y c o n c e r n e d 

about t o ta l so lvent consumpt ion ( i .e . the cos t to o p e r a t e the degreaser) a n d t h e 

c o n c e n t r a t i o n o f v a p o r i n w o r k i n g a r e a s ( i . e . c o m p l i a n c e w i t h o c c u p a t i o n a l 

regu la t ions ) . G e n e r a l i z e d d a t a for vapo r losses w e r e not a v a i l a b l e f r o m so lvent 

s u p p l i e r s or equ ipmen t m a n u f a c t u r e r s . D iscuss ions w i t h opera to rs and supp l ie rs 

suggest tha t user i n a t t e n t i o n to g o o d o p e r a t i n g p r a c t i c e s is a m a j o r f a c t o r 

c o n t r i b u t i n g to excess i ve vapor losses f r o m deg rease rs . F o r e x a m p l e , f a i l u re to 

c o v e r id l i ng degreasers and bo i l ove r of vapor through open tank su r faces a p p e a r 

to be r e l a t i v e l y c o m m o n o c c u r r e n c e s . A n o t h e r c o n c e r n is the i na t ten t i ve use of 

spray lances . 

3.2.2.6 D e g r e a s i n g S o l v e n t s . T r i c h l o r o e t h y l e n e , I, I, I - t r i c h l o r o e t h a n e , 

pe rch lo roe thy lene and me thy l ene ch l o r i de are a l l c o m m o n l y u s e d as d e g r e a s e r 

s o l v e n t s . T h e s e l e c t i o n o f one o f t h e s e s o l v e n t s f o r a s p e c i f i c degreas ing 

a p p l i c a t i o n depends on th ree genera l f a c t o r s : 

o the c l e a n i n g a b i l i t y o f the so lven t fo r the s p e c i f i c con tam inan t s to 

be r e m o v e d f r o m the wo rk p i e c e s , 

o t h e c o m p a t i b i l i t y o f t h e s o l v e n t w i t h t h e w o r k a n d w i t h the 

d e g r e a s e r i t s e l f ( w i t h r e s p e c t to c o r r o s i o n , e t c h i n g , p i t t i n g , 

o x i d i z i n g , s ta in ing or du l l i ng) , 

o the net cos t o f ope ra t i on w i t h the s o l v e n t . 
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A n e x c e l l e n t d e t a i l e d d iscuss ion of the numerous s p e c i f i c cons ide ra t i ons 

w h i c h i n f l uence so lven t s e l e c t i o n is a v a i l a b l e in t echn i ca l l i t e r a t u r e p r o d u c e d by 

the so lven t supp l ie rs (Dow, 1981). In mos t indus t r ia l deg reas ing a p p l i c a t i o n s , two 

or m o r e so l ven ts f u l f i l l t he t e c h n i c a l r e q u i r e m e n t s and the s e l e c t i o n is m a d e o n 

t h e b a s i s o f e c o n o m i c c o n s i d e r a t i o n s . In m a n y c a s e s the c h o i c e o f so lven t 

(and/or supp l ie r ) may change as cos ts f l u c t u a t e . 

3.2.2.7 S p e c i f i c Deg reas ing A p p l i c a t i o n s in B r i t i s h C o l u m b i a . The use of 

so lven t degreas ing by indust ry is c h a r a c t e r i z e d by its d i v e r s i t y . It is e s t i m a t e d 

t h a t the re a re at least 60 p a c k a g e or cus tom-des igned vapor degreas ing un i ts in 

B r i t i s h C o l u m b i a , c h i e f l y l oca ted in the L o w e r M a i n l a n d ( L . S e t t e r f i e l d , p e r s . 

c o m m . , 1982) . T h e s e u n i t s r a n g e in s i z e f r o m s m a l l tank uni ts used in the 

m a n u f a c t u r i n g of p rec i s i on e l e c t r o n i c componen ts (wi th a 0.3 square m e t e r t a n k 

s u r f a c e , h o l d i n g a f e w l i t e r s o f s o l v e n t ) , t o l a r g e t a n k un i t s used to c l e a n 

d i s m a n t l e d l o c o m o t i v e engines (wi th a 10 s q u a r e m e t e r t a n k s u r f a c e , h o l d i n g 

t h o u s a n d s o f l i t e r s o f s o l v e n t ) . T h e u n i t s r a n g e in c o m p l e x i t y f r o m s imp le 

open - top tanks to f u l l y - a u t o m a t e d , con t inuous c o n v e y o r i z e d uni ts w i t h a u t o m a t i c 

sp ray s y s t e m s . 

P r i n c i p a l users of vapor degreasers in B r i t i s h C o l u m b i a i n c l u d e : 

o a l l types of shops engaged in the f a b r i c a t i o n and m a n u f a c t u r e r of 

m e t a l p roduc ts , 

o e l e c t r o p l a t i n g shops, 

o l a r g e v e h i c l e or e q u i p m e n t r e p a i r shops or t e r m i n a l s , i nc lud ing 

r a i l , a i r and t ruck r epa i r , 

o m a n u f a c t u r e r s of e l e c t r o n i c e q u i p m e n t . 

T a b l e 3.2.3 s u m m a r i z e s the quan t i t i e s of so lven t used in v a r i o u s v a p o r 

d e g r e a s i n g o p e r a t i o n s c a r r i e d o u t in B r i t i s h C o l u m b i a . It is e s t i m a t e d that 

vapor degreas ing a c c o u n t s for 307.8 t o n n e s o f s o l v e n t s in 1 9 8 1 , r e p r e s e n t i n g 

13.3% of a l l c h l o r i n a t e d so lven ts used in B r i t i s h C o l u m b i a . 

3.2.2.8 P r o b l e m A r e a s . P r o b l e m s assoc ia ted w i t h e n v i r o n m e n t a l re leases 

of c h l o r i n a t e d so lven ts f r o m degreas ing ope ra t i ons can be c a t e g o r i z e d as f o l l o w s : 
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TABLE 3.2.3 ESTIMATED SOLVENT USE FOR VAPOR DEGREASING IN BRITISH COLUMBIA 

Quantity of % of Total Specified 
Solvent Used Solvent Use 

Solvent Application Numbers of Users Tonnes/Year Consumed in Vapor 
(1981) Oegreasing 

Perchloroethylene 

Methylene Chloride 

1.1,1-Tri chloroethane 

Trichloroethylene 

Perc/1,1,1-Tri 
50/50 Mixture 

Mfg. Electronic 
Equipment (1) 

Vehicle Maintenance (2) 

Mfg. Metal Products (8) 

Electroplating 
Preparation (2) 

Mfg. Electronic 
Components (1) 

Mfg. Metal Products (4) 

Vehicle/Equipment 
Repair (7) 

Mfg. Metal Products (6) 

Mfg. Electronic 
Components (1) 

Equipment Repair 
Shops (4) 

Transport Vehicle 
Repair Shops 
(Rail, A i r , Truck) (3) 

Electroplating 
Preparation (1) 

Vehicle Repair (2) 

Mfg. Metal Products (2) 

Equipment Repair Shops (1) 

9.0 

0.6 

12.0 

8.0 

1.0 

5.1 

27.1 

100.0 

13.0 

4.1 

55.5 

13.0 

31.0 

15.4 

13.0 

0.7 (Incl. Dry Cleaning) 

38.6 (Excl. Dry Cleaning) 

5.6 

10.7 

88.5 

100.0 

All Solvents 307.8 tonnes/year 13.3% Incl. Dry Cleaning 
31.4% Excl. Dry Cleaning 
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o e v a p o r a t i v e re leases in the work e n v i r o n m e n t , and 

o r e l e a s e s o f r e s i d u a l l i q u i d s o l v e n t in s o l v e n t / s o i l m i x t u r e s , s t i l l 

bo t t oms or s ludges. 

3.2.2.8.1 W o r k p l a c e E x p o s u r e s . E v a p o r a t i v e r e l e a s e s to t h e w o r k 

e n v i r o n m e n t o r i g i n a t e in one o r m o r e o f t h e w a y s d e s c r i b e d in t h e p r e v i o u s 

s e c t i o n s . 

N u m e r o u s o c c u p a t i o n a l s u r v e y s o f d e g r e a s e r o p e r a t i o n s h a v e been 

under taken by the U . S . E P A (1981), F u l l e r (1976), L e w i s (1980) and A g a t h a C o r p . 

( 1 9 7 6 ) . T h e s t u d i e s c o n f i r m e d t he n e e d f o r p r o p e r d e s i g n , o p e r a t i o n a n d 

m a i n t e n a n c e of vapor deg rease rs . U s e of c o v e r s , fo r e x a m p l e , showed e m i s s i o n 

r e d u c t i o n s by as much as 50%, and r e f r i g e r a t e d coo l i ng c o i l s r educed em iss ions 

f r o m 50 to 8 0 % ( U . S . E P A , 1981). O c c a s i o n a l l y w o r k e r c o m p l a i n t s w e r e n o t e d 

e v e n t h o u g h a i r c o n c e n t r a t i o n s were be low N I O S H r e c o m m e n d e d leve ls ( L e w i s , 

1980). D a t a f r o m these s tud ies and f r o m on -s i t e mon i t o r i ng by s p e c i f i c users in 

B r i t i s h C o l u m b i a d e m o n s t r a t e t h a t s o l v e n t l e v e l s in w o r k e r a r e a s c a n be 

m a i n t a i n e d at s a f e l e v e l s ( w e l l b e l o w p e r m i s s i b l e v a p o r l e v e l s s p e c i f i e d by 

w o r k p l a c e regu la t ions ) when degreasers a re c a r e f u l l y o p e r a t e d . 

M o n i t o r i n g under taken by the B . C . Worker ' s C o m p e n s a t i o n B o a r d d u r i n g 

f a c i l i t y i nspec t ions shows that so lven t vapor leve ls in w o r k e r a reas can range as 

h i g h as 10 t i m e s p e r m i s s i b l e l e v e l s u n d e r a d v e r s e c i r c u m s t a n c e s . S u c h 

o c c u r r e n c e s are usua l l y assoc ia ted w i t h one or more of the f o l l o w i n g f a c t o r s : 

o f a i l u r e to f o l l ow no rma l good ope ra t i ng p r a c t i c e , 

o poor degreaser equ ipment des ign , 

o i nadequa te v e n t i l a t i o n in w o r k i n g a r e a s . 

Those f a m i l i a r w i t h the i n d u s t r y s u g g e s t t h a t f a i l u r e to f o l l o w n o r m a l g o o d 

o p e r a t i n g p r a c t i c e is p robab ly the most s i g n i f i c a n t cause o f wo rke r exposure to 

h igh so lven t vapor l e v e l s . One supp l ie r e s t i m a t e d that less than 30 p e r c e n t o f 

d e g r e a s e r users " f o l l o w the book" in t e r m s of degreaser equ ipmen t m a i n t e n a n c e 

p rocedu res . 
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V a p o r e m i s s i o n s to t h e w o r k p l a c e a n d o t h e r e v a p o r a t i v e losses of 

so lven t a re u l t i m a t e l y d i scha rged to the a t m o s p h e r e . T h e r e is no ev idence t h a t 

e m i s s i o n s o f degreas ing so lven ts to the a tmosphe re resu l t in s i g n i f i c a n t adverse 

i m p a c t on the B r i t i s h C o l u m b i a e n v i r o n m e n t . 

3.2.2.8.2 W a s t e D i s p o s a l . D e g r e a s e r s l u d g e s , s t i l l b o t t o m s and s ludges 

gene ra ted f r o m d i s t i l l a t i o n of d i r t y so lven t c o n s t i t u t e the on ly s i g n i f i c a n t source 

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

o p e r a t i o n s . A c c u r a t e d a t a on q u a n t i t y a n d c o m p o s i t i o n o f d e g r e a s e r w a s t e 

s l u d g e s c o u l d no t be o b t a i n e d f r o m i n d i v i d u a l B . C . u s e r s . T h e l i t e r a t u r e 

suggests that vapor degreas ing s ludges con ta i n 30 to 50 pe rcen t res idua l so l ven t , 

d e p e n d i n g on t h e e f f i c i e n c y o f t h e d i s t i l l a t i o n p r o c e s s wh i ch is used (Grea t 

B r i t a i n D e p t . o f E n v i r o n m e n t , 1976). U n d i s t i l l e d d i r t y so lven t cou ld con ta i n more 

than 70 pe rcen t s o l v e n t . 

D i s c u s s i o n s w i t h w a s t e t r a n s p o r t e r s / d i s p o s e r s suggest that many d e 

g reas ing s ludges gene ra ted in B r i t i s h C o l u m b i a a r e no t d i s p o s e d in f a c i l i t i e s 

a p p r o p r i a t e f o r c h l o r i n a t e d h y d r o c a r b o n s o l v e n t s . O n e m e m b e r of indust ry 

exp ressed the op in ion tha t most g e n e r a t o r s a r e u n w i l l i n g t o p a y t h e c o s t f o r 

d isposal o f these s ludges in a secu re l and f i l l l o ca ted out of p r o v i n c e . The re is no 

a c c u r a t e q u a n t i t a t i v e i n f o r m a t i o n desc r i b i ng the d ispos i t i on o f so lven t s ludges in 

B r i t i s h C o l u m b i a . H o w e v e r , d iscuss ions w i t h users i n d i c a t e tha t i t is c o m m o n 

p r a c t i c e for users to evapo ra te s l u d g e s by p r o l o n g e d s t o r a g e o n - s i t e in o p e n 

d r u m s . T h e s l u d g e is t h e n r e m o v e d w i t h o the r conven t i ona l so l id was te to a 

m u n i c i p a l l a n d f i l l . 

T h e r e a r e c u r r e n t l y no d i s p o s a l f a c i l i t i e s in B . C . wh i ch have Was te 

M a n a g e m e n t B r a n c h a p p r o v a l f o r a c c e p t i n g c h l o r i n a t e d h y d r o c a r b o n s . O n e 

i n -p rov ince was te d isposa l f i r m repo r t ed l y c o l l e c t s degreaser was tes , m ixes t h e m 

w i t h f u e l o i l a n d i n c i n e r a t e s t h e m t o r e c o v e r t h e e n e r g y c o n t e n t . T h i s 

a l l e g a t i o n cou ld not be c o n f i r m e d and the c o m p a n y in ques t ion re fused to grant 

pe rm iss ion fo r a s i t e v i s i t . 
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A t least two B . C . - b a s e d f i r m s a c c e p t degreaser s ludges for t ranspor t to 

E P A app roved secu re land f i l l s l o ca ted in the U . S . These t r anspo r te r s are of the 

o p i n i o n t h a t t h e t r a n s p o r t e d w a s t e rep resen ts a sma l l f r a c t i o n o f c h l o r i n a t e d 

s o l v e n t - c o n t a i n i n g was tes gene ra ted in the p r o v i n c e . 

N o s o l v e n t r e c l a i m f a c i l i t i e s a r e c u r r e n t l y a v a i l a b l e in B r i t i s h 

C o l u m b i a . T w o so lven t supp l ie rs (one B . C . - b a s e d , one U .S . -based) p rov ide r e c l a i m 

s e r v i c e s f o r c l i e n t s . D i r t y s o l v e n t is t ranspor ted to r e c l a i m f a c i l i t i e s in the 

U . S . in both c a s e s . T h e c l i e n t is issued a c r e d i t fo r the va lue of the r e c o v e r e d 

s o l v e n t . S i m i l a r s e r v i c e s a r e b e i n g c o n s i d e r e d by o the r supp l i e r s . R e c l a i m 

f a c i l i t i e s are not cons ide red to be e c o n o m i c a l l y s e l f - s u p p o r t i n g a t t h e c u r r e n t 

l e v e l o f s o l v e n t u s e d in B . C . D i s t r i b u t o r s o f f e r i n g s u c h s e r v i c e s g e n e r a l l y 

cons ide r r e c l a i m as a s e r v i c e wh i ch w i l l a t t r a c t so lvent sa les f r o m c l i e n t u s e r s 

w i t h a d i f f i c u l t or c o s t l y d isposa l p r o b l e m . 

3.2.3 C o l d So lven t C l e a n i n g 

3.2.3.1 P r o c e s s D e s c r i p t i o n . C o l d c l e a n i n g o f m e t a l w o r k p i e c e s is 

c a r r i e d out by m a n u a l l y d i pp ing , sp ray ing or brush ing the d i r t y m e t a l pa r ts w i t h 

c l e a n i n g s o l v e n t c o n t a i n e d in a s i m p l e m e t a l bas in or t ank . C o l d c l e a n i n g is 

o f t en u t i l i z e d by shops whe re the demand for c l ean ing is i n t e r m i t t e n t or n o n -

d e m a n d i n g in t e r m s o f r e s i d u a l o i l / s o i l on the work p i e c e . C o l d c l e a n i n g to 

r e m o v e o i l s , w a x e s , g r e a s e s ; t a r s o r f l u x e s is a c o m m o n o p e r a t i o n in t h e 

f a b r i c a t i o n of m e t a l p roduc t s . 

3.2.3.2 P o i n t s o f S o l v e n t L o s s . S o l v e n t l o s s e s a r e a s s o c i a t e d w i t h 

inadequate use p r a c t i c e s and d isposal o f spent so lvents a n d s o l i d w a s t e s w h i c h 

c o n t a i n s o l v e n t s . B e c a u s e o f the n a t u r e o f c o l d c l e a n i n g a p p l i c a t i o n (smal l 

v o l u m e , numerous un t ra i ned users) , c o n t r o l o f use p r a c t i c e s and d isposa l o f d i r t y 

s o l v e n t s a n d s l u d g e is p robab ly m i n i m a l c o m p a r e d to p r a c t i c e s a s s o c i a t e d w i t h 

the o ther so lven t uses . 

3.2.3.3 Q u a n t i t i e s o f S o l v e n t L o s s . M a t e r i a l ba lances for c o l d so lven t 

c l ean ing have not b e e n d e t e r m i n e d . It is a s s u m e d t h a t l o s s e s a r e e n t i r e l y 

con f i ned to a i r em iss ions and so l i d w a s t e s . 
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3.2.3.4 S p e c i f i c A p p l i c a t i o n s in B r i t i s h C o l u m b i a . Tab le 3.2.4 s u m m a r i z e s 

s p e c i f i c c o l d c l ean ing a p p l i c a t i o n s in B r i t i s h C o l u m b i a . G e n e r a l c l e a n i n g o f 

m e t a l p a r t s or e q u i p m e n t in 67 d i f f e r e n t shops a c c o u n t s for 67 pe rcen t of a l l 

c o l d c l e a n i n g so lven t use . Th is p r i m a r y a p p l i c a t i o n is c h a r a c t e r i z e d by numerous 

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

I , I , l - t r i c h l o r o e t h a n e is the c h l o r i n a t e d so lven t used a l m o s t e x c l u s i v e l y f o r c o l d 

d e g r e a s i n g in s h o p s . N o n - c h l o r i n a t e d so lven ts (such as varso l ) a re a lso w ide l y 

used fo r c o l d deg reas ing . 

T e n f i r m s e n g a g e d in t h e m a n u f a c t u r i n g of m e t a l doors and w indows 

u t i l i z e 3 7 . 5 t o n n e s / y e a r (1981) o f m e t h y l e n e c h l o r i d e f o r c l e a n u p o f t h e 

a p p l i c a t o r s f o r t he m a s t i c s e a l a n t u s e d t o mount g lass in the me ta l f r a m e s . 

Th is cons t i t u tes the s e c o n d l a r g e s t a p p l i c a t i o n o f c o l d c l e a n i n g in t e r m s o f 

quan t i t y of so lven t used . 

Other c o l d so lven t c l e a n i n g a p p l i c a t i o n s i nc l ude : 

o t h e c l e a n u p o f f o a m h e a d s u s e d in the m a n u f a c t u r e o f f o a m e d 

p l as t i c p roduc t s , 

o d e g r e a s i n g and c l e a n i n g o f compressed gas c y l i n d e r heads pr ior to 

cha rg i ng the cy l i nde rs w i t h gas , 

o t h e c l e a n i n g o f m o t i o n p i c t u r e f i l m by p ro fess iona l l abo ra to r i es , 

and 

o the c leanup of p r i n t i ng p la tes in p r in t shops. 

3.2.3.5 P r o b l e m A r e a s . The p r i m a r y conce rns a re c o n t r o l o f a i r emiss ions 

in the w o r k p l a c e and d isposa l o f s ludges . Wa te r vapor b a r r i e r s a r e f r e q u e n t l y 

f l o a t e d on s o l v e n t s u r f a c e s in c o l d deg reas ing tanks in o rder to reduce e v a p 

o r a t i v e losses. Th is p rov ides some measu re o f c o n t r o l fo r re leases of so lven t to 

t h e w o r k p l a c e . H o w e v e r , wo rke r exposure to so lven t du r ing c l e a n i n g ope ra t i ons 

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

c l e a n i n g ope ra t i ons . The p rob lems a s s o c i a t e d w i t h s ludge d isposa l a re s i m i l a r to 

those desc r i bed in S e c t i o n 3.2.2.8.2 (d isposal o f vapor degreas ing s ludges) . 
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TABLE 3.2.4 ESTIMATED SOLVENT USE FOR COLD OEGREASING IN BRITISH COLUMBIA 

Solvent Application Numbers of Users 

Quantity of 
Solvent Used 
Tonnes/Year 

(1981) 

% of Total Specified 
Solvent Use Measured 
in Cold Degreasing 
or Cleaning Operations 

Perchloroethylene Print Shop 
Cleanup 

(1) 3.0 0.2 (Incl. dry cleaning) 
12.1 (Excl. dry cleaning) 

Methylene Chloride Mfg. Metal Window, 
Door Frames 
Sealant Cleanup 

Plastic Mfg. 
Foam Head Cleanup 

(10) 

• (4) 

37.5 

14.6 

13.9 

1,1,1-Trichloroethane Shop Cleaning 
Equipment Repair (44) 104.7 

Vehicle Repair (5) 13.1 

Metal Fabrication (18) 20.0 50.5 

Gas Cylinder Head 
Cleaning (3) 4.9 

Other: 
Labs 
Film Cleaning 
Plastic Cleanup 
Printing Cleanup 

(2) 
(2) 
(1) 
(1) 

8.7 

Trichloroethylene — 0 0 

Perc/1,1,1-Tri 
50/50 Mixture — 0 0 

All Solvents 91 206.5 3.9% I n c l . Dry Cleaning 
21.6% Excl. Dry Cleaning 
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3.2.4 C o m m e r c i a l F u r n i t u r e R e f i n i s h e r s , P a i n t s t r i p p e r s . C o m m e r c i a l f u rn i tu re 

re f i n i she rs make up one of the la rgest s ingle c a t e g o r i e s o f i n d u s t r i a l u s e r s o f 

m e t h y l e n e c h l o r i d e . Two large opera t ions accoun t for 35 t onnes / yea r (1981) or 

9.3 pe rcen t of a l l me thy l ene ch l o r i de purchases in the p r o v i n c e . It is e s t i m a t e d 

t h a t a b o u t t w o - t h i r d s o f t h i s s o l v e n t is r e s o l d to numerous o ther r e f i n i sh ing 

shops. A d d i t i o n a l quan t i t i es of f o r m u l a t e d s t r i ppers are i m p o r t e d f r o m e a s t e r n 

C a n a d a a n d t h e U . S . f o r u s e by s m a l l e r c o m m e r c i a l r e f i n i s h i n g o p e r a t i o n s 

a l though a c c u r a t e i n f o rma t i on about the quan t i t y of these purchases cou ld not be 

o b t a i n e d . 

U s e p r a c t i c e s o f c o m m e r c i a l r e f i n i s h e r s v a r y c o n s i d e r a b l y . S m a l l 

ope ra t i ons may u t i l i z e a brush-on f o r m u l a t i o n w h i c h con ta ins m e t h y l e n e c h l o r i d e , 

o f t e n in a g e l - l i k e b a s e t o r e t a r d so lven t e v a p o r a t i o n . The so f tened f i n i sh is 

then removed by sc rap ing and d i sca rded w i t h conven t i ona l r e f u s e . 

L a r g e c o m m e r c i a l o p e r a t i o n s o f t e n r e m o v e p a i n t or v a r n i s h by 

i m m e r s i n g the work p i e c e in m e t h y l e n e ch l o r i de l iqu id c o n t a i n e d in a la rge tank . 

T h e f i n i s h is then r e m o v e d m a n u a l l y w i t h sc rapers or s t i f f b rushes . The s ludge 

genera l l y a c c u m u l a t e s in the work tank and is p e r i o d i c a l l y t r a n s f e r r e d t o d r u m s 

fo r d i sposa l . M u c h of th is s ludge is d isposed in a conven t i ona l m u n i c i p a l l and f i l l 

o r s to red i nde f i n i t e l y o n - s i t e . 

C o m m e r c i a l r e f i n i she r s who u t i l i z e tank baths o f ten f l oa t a th in layer 

of non -vo l a t i l e l iqu id (pa ra f f i n or wa te r ) on the m e t h y l e n e c h l o r i d e s u r f a c e to 

r e t a r d evapo ra t i on o f the s t r i pp ing s o l v e n t . P a r a f f i n has been used s u c c e s s f u l l y , 

a l though the sa fe l i q u i f a c t i o n of p a r a f f i n poses p r a c t i c a l p rob lems (for e x a m p l e , 

h e a t i n g c o n t r i b u t e s to excess i ve evapo ra t i on o f the m e t h y l e n e c h l o r i d e ) . W a t e r 

layers are e f f e c t i v e in c o n t r o l l i n g e v a p o r a t i o n , but may cause w a t e r l i n e s on t h e 

s t r i pped fu rn i tu re and lead to u n a c c e p t a b l e qua l i t y in the f i n i shed w o r k . 

A n enc losed and a u t o m a t e d m e t h y l e n e ch lo r i de s t r i pp ing p rocess is used 

by o n e o p e r a t i o n in B r i t i s h C o l u m b i a . T h e c l o s e d s y s t e m is r e f r i g e r a t e d to 

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

r e m o v a l o f the so f tened f i n i s h . A l t h o u g h the s y s t e m prov ides imp roved c o n t r o l 
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o f s o l v e n t v a p o r , t h e a p p r o a c h is res i s ted by o ther large c o m m e r c i a l f in ishers 

because it is less e f f i c i e n t ( i .e . s lower ) a t s t r i pp ing fu rn i t u re and requ i res a h igh 

c a p i t a l i nves tmen t (about 15 t i m e s the cos t of the manua l tank s y s t e m ) . 

The p r i n c i p a l conce rns about so l ven t use by re f i n i she rs a r e : 

o e x c e s s i v e exposure of wo rke rs to m e t h y l e n e c h l o r i d e , and 

o d isposa l o f paint and va rn i sh s ludges c o n t a i n i n g res idua l m e t h y l e n e 

c h l o r i d e . 

3.2.5 M i s c e l l a n e o u s A p p l i c a t i o n s . S e v e r a l m i s c e l l a n e o u s a p p l i c a t i o n s for 

c h l o r i n a t e d hyd roca rbon so lvents w e r e i d e n t i f i e d in B r i t i s h C o l u m b i a . T h e m o s t 

s i g n i f i c a n t a p p l i c a t i o n in t e r m s of q u a n t i t y . o f so lvent c o n s u m e d cons is ts of the 

use of m e t h y l e n e ch l o r i de as a s u r f a c e t r e a t i n g agent in the r e f i n i s h i n g o f A B S 

p l a s t i c i t e m s . A n e w t h i n su r f ace layer of A B S p l a s t i c is sp rayed on the o ld 

i t e m . Th is is then bonded to the u n d e r l y i n g o r i g i n a l s u r f a c e by e x p o s u r e to 

m e t h y l e n e c h l o r i d e v a p o r . T h e t r e a t m e n t is c a r r i e d o u t in a c o n v e n t i o n a l 

o p e n - t o p v a p o r d e g r e a s e r . T h e p r o c e s s is e m p l o y e d by a s i n g l e f i r m a n d 

c o n s u m e s 30 t o n n e s / y e a r or 8 pe rcen t of a l l m e t h y l e n e c h l o r i d e used in B r i t i s h 

C o l u m b i a . The p rocess produces a p l a s t i c - c o n t a i n i n g s o l v e n t m i x t u r e w h i c h is 

p e r i o d i c a l l y c o n c e n t r a t e d in t he d e g r e a s i n g t a n k , t r a n s f e r r e d to d rums and 

r e m o v e d by an i n - p r o v i n c e was te hau le r . The d ispos i t i on of the s ludge w a s no t 

known and the d i scha rge of the was te was not regu la ted by an e x i s t i n g p e r m i t . 

A second a p p l i c a t i o n cons is ts of the use o f a s o l v e n t - b a s e d w o o d f i l l e r 

by a s ing le p l ywood m a n u f a c t u r i n g o p e r a t i o n . Th is use rep resen ts 25 tonnes per 

yea r or II pe rcen t of a l l t r i c h l o r o e t h y l e n e consumed in B . C . ( 1 9 8 1 ) . V i r t u a l l y 

no so lven t c o n t a i n i n g was te is p roduced by th is a p p l i c a t i o n . 

R e l a t i v e l y s m a l l q u a n t i t i e s (0 .7 t o n n e s / y e a r in t o t a l ) o f m e t h y l e n e 

c h l o r i d e a n d I, I, l - t r i c h l o r o e t h a n e are used by a n a l y t i c a l l a b o r a t o r i e s , c h i e f l y in 

m a t e r i a l s t es t i ng of aspha l t . 

A p p r o x i m a t e l y 2 t onnes /yea r of p e r c h l o r o e t h y l e n e are used by a s ing le 

f i r m wh i ch u t i l i z e s a new process for pho toengrav ing on a p o l y m e r b a s e . T h e 

s o l v e n t is r e c o v e r e d a n d r e d i s t i l l e d o n - s i t e . A was te s ludge f r o m the p rocess 
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r e p o r t e d l y c o n t a i n s 16 p e r c e n t r e s i d u a l p e r c h l o r o e t h y l e n e and pe rm iss ion to 

d i s p o s e o f t h e s l u d g e in s a n i t a r y l a n d f i l l w a s d e n i e d by t h e m u n i c i p a l i t y . 

A p p r o x i m a t e l y 12 d r u m s / y e a r (2 t onnes /yea r ) o f th is s ludge is t r anspo r ted to the 

U . S . fo r d isposa l in an E P A - a p p r o v e d secu re l a n d f i l l . T h e res idua l so l ven t in the 

s ludge represen ts 15 pe rcen t of the t o t a l so lvent use . 

3.2.6 P r o d u c t F o r m u l a t i o n . 

3.2.6.1 S p e c i f i c A p p l i c a t i o n s . The p roduc t i on o f f o r m u l a t e d p roduc ts is 

c a r r i e d out by twen ty f i r m s and consumes 15.7 pe rcen t o f a i l c h l o r i n a t e d so lven t 

u s e d in B r i t i s h C o l u m b i a (1981 ) . The d i s t r i bu t i on of so lvent types a m o n g the 

m a j o r c a t e g o r i e s o f f o r m u l a t e d p r o d u c t s is s h o w n in T a b l e 3 . 2 . 5 . T o t a l 

c h l o r i n a t e d s o l v e n t use is d i v i d e d a p p r o x i m a t e l y equa l l y a m o n g th ree p r i m a r y 

c lasses of f o r m u l a t e d p roduc ts p roduced in B r i t i s h C o l u m b i a : 

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

i ndus t r ia l use , 

o indus t r ia l adhes ives and g lues , and 

o f o r m u l a t e d pa in t s t r i ppe rs for the d o m e s t i c r e t a i l m a r k e t . 

In a d d i t i o n t o t h e a b o v e - l i s t e d a p p l i c a t i o n s , s m a l l q u a n t i t i e s o f 

p e r c h l o r o e t h y l e n e a re r epackaged for d i s t r i bu t i on to a n a l y t i c a l l abo ra to r ies and 

3.0 t onnes / yea r o f m e t h y l e n e ch lo r i de is u s e d in t h e m a n u f a c t u r e o f p r i n t i n g 

i n k s . N o c h l o r i n a t e d s o l v e n t s a r e u s e d in B . C . in the m a n u f a c t u r e o f pa in t 

p roduc ts (other than s t r i ppe rs as no ted above ) . 

D e g r e a s i n g s o l v e n t s a n d c l e a n i n g c o m p o u n d s a r e p roduced by e igh t 

f i r m s . T h e s e p r o d u c t s u t i l i z e a l l t h e s u b j e c t s o l v e n t s a l t h o u g h m e t h y l e n e 

c h l o r i d e is t h e p r i m a r y a c t i v e i ng red ien t in t e r m s o f quan t i t y o f so lven t use . 

Indust r ia l adhes ives i nco rpo ra te m e t h y l e n e ch lo r i de or 1 ,1 ,1 - t r i ch i o roe thane as a 

v o l a t i l e c a r r i e r o f t h e a d h e s i v e i n g r e d i e n t . A d h e s i v e s are t y p i c a l l y 60 to 80 

p e r c e n t so l ven t . Indust r ia l adhes ives a re u t i l i z e d in a w i d e v a r i e t y o f a p p l i 

c a t i o n s i n c l u d i n g t h e f a b r i c a t i o n o f w o o d , paper and ca rdboa rd p roduc t s , label 

f i x a t i o n , and use in the cons t r uc t i on i ndus t r y . F o r m u l a t e d p a i n t s t r i p p e r s a r e 

m a n u f a c t u r e d by a t least 5 f i rms in B r i t i s h C o l u m b i a . Th is p roduc t is t y p i c a l l y 
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TABLE 3.2.5 ESTIMATED SOLVENT USE FOR FORMULATED PRODUCTS IN BRITISH COLUMBIA 

SOLVENT USE (tonnes/year) 

PRODUCTS Perchloroethylene Methylene 1,1,1-Tn'chloroethane Trichloroethylene All Solvents 
Chloride 

Degreasers, 
Cleaners 

Adhesives 

Analytical 

Inks 

Paint Strippers 

All Products 

12 

0.3 

68 

51.4 

3 

114 

IS 

100 

0.5 95.5 

151.4 

0.3 

3 

114 

12.3 236.4 115 0.5 364.2 

15.2% of all solvent use in B.C. 
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50 pe rcen t m e t h y l e n e c h l o r i d e , o f t en c o n t a i n e d in a ge l base to f a c i l i t a t e use in 

a household s e t t i n g . N e a r l y a l l o f the f o r m u l a t e d s t r i ppe rs p roduced in B . C . a re 

d i r e c t e d a t the d o m e s t i c consumer m a r k e t . 

3.2.6.2 Imports and E x p o r t s . P r o d u c t f o rmu la to r s a re h igh ly p r o t e c t i v e o f 

m a r k e t i n f o r m a t i o n and d a t a was not ob ta i ned t o a c c u r a t e l y q u a n t i f y i m p o r t s 

and expor ts of these p roduc ts f r o m B . C . M o s t p roducers and supp l ie rs expressed 

the op in ion tha t t he re is on l y m ino r exchange of f o r m u l a t e d p r o d u c t s b e t w e e n 

B r i t i s h C o l u m b i a a n d t h e U n i t e d S t a t e s . H o w e v e r , t h e r e is a s i g n i f i c a n t 

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

C o l u m b i a a n d o t h e r C a n a d i a n P r o v i n c e s . L a r g e B . C . f o r m u l a t o r s gene ra l l y 

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

C a n a d a . F u r t h e r m o r e , the re is appa ren t l y cons ide rab le i m p o r t a t i o n o f f o r m u l a t e d 

p roduc ts f r o m E a s t e r n C a n a d a to B . C . users . 

O n e p r o d u c e r e s t i m a t e d that about 20 pe rcen t of the B . C . m a r k e t for 

i ndus t r ia l adhes ives is s u p p l i e d by i n - p r o v i n c e p r o d u c t i o n , t h e b a l a n c e b e i n g 

supp l ied by f i r m s in E a s t e r n C a n a d a or the U n i t e d S t a t e s . The same f o r m u l a t o r 

i n d i c a t e d tha t 55 p e r c e n t o f h i s f i r m ' s p r o d u c t is m a r k e t e d in A l b e r t a . A 

s i m i l a r pa t te rn e m e r g e d in d iscuss ions w i t h f o rmu la to r s o f pa in t s t r ippers for the 

d o m e s t i c r e t a i l m a r k e t . Ma jo r p r o d u c e r s in B . C . s e r v e a m a r k e t i n W e s t e r n 

C a n a d a and share the B . C . m a r k e t w i t h E a s t e r n p roduce rs . 

3.2.6.3 P r o b l e m A r e a s . In g e n e r a l , few p rob lems assoc ia ted w i t h so lven t 

release; we re i d e n t i f i e d in o p e r a t i o n s o f p r o d u c t f o r m u l a t o r s . T h e r e is h i g h 

m o t i v a t i o n f o r g o o d c o n t r o l o f so lven t in these f a c i l i t i e s , s i nce so lvent loss is 

d i r e c t l y r e l a t e d to do l l a r l oss i n t e r m s o f r e d u c e d p r o d u c t i o n . F o r m u l a t o r s 

t y p i c a l l y c l a i m to p roduce no w a s t e . P r o d u c t i o n opera t ions cons is t p r i m a r i l y o f 

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

i so la ted a r e a s . Tank r inses or re jec t p roduc ts are n o r m a l l y reused in subsequent 

p r o d u c t i o n . L a r g e ope ra t i ons r e c e i v e a n d s t o r e s o l v e n t in b u l k t a n k a g e a n d 

t h e r e is a m i n i m a l d i r e c t w o r k e r exposure to so lven t in w e l l - o p e r a t e d f a c i l i t i e s . 

Iso la t ion of s o l v e n t w o r k i n g a r e a s , o v e r a l l s p a c e v e n t i l a t i o n a n d i n d i v i d u a l 

v e n t i l a t i o n p i c k u p s a t p r o d u c t c o n t a i n e r f i l l i n g s t a t i o n s a re used to c o n t r o l 

so lven t vapor l e v e l s . 
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3.3 S u m m a r y of U s e P r a c t i c e s and E n v i r o n m e n t a l R e l e a s e s 

Tab les 3.3.1 to 3.3.5 s u m m a r i z e c h l o r i n a t e d s o l v e n t use p r a c t i c e s f o r 

the m a j o r u s e r c a t e g o r i e s in B r i t i s h C o l u m b i a . The tab les show the t ype and 

magn i t ude of p rocess w a s t e s , i nd i ca te the d isposal and r e c l a m a t i o n o p t i o n s u s e d 

by i n d u s t r y , a n d c o m m e n t on the na tu re and ex ten t of w o r k p l a c e exposure to 

so lven t l iqu id and v a p o r . 

T h e t a b l e s a r e i n t e n d e d to p r o v i d e an o v e r a l l p i c t u r e of so lven t use 

p r a c t i c e s in B . C . i n d u s t r y t o i n d i c a t e t h e r a n g e o f p r a c t i c e s w h i c h w e r e 

e n c o u n t e r e d in s i t e v i s i t s and persona l i n te rv iews under taken dur ing th is s tudy . 

A s i n d i c a t e d in p rev ious s e c t i o n s , s p e c i f i c q u a n t i t a t i v e i n f o r m a t i o n a b o u t a i r 

e m i s s i o n s a n d w a s t e d i s c h a r g e s w e r e g e n e r a l l y no t a v a i l a b l e f r o m ind i v idua l 

so l ven t users . A s a consequence , the q u a n t i t a t i v e i n f o r m a t i o n desc r i b i ng p rocess 

w a s t e s a n d r e l e a s e s to t he e n v i r o n m e n t w e r e l a r g e l y d e r i v e d f r o m t h e 

a p p l i c a t i o n o f j u d g e m e n t t o i n f o r m a t i o n f r o m n u m e r o u s s o u r c e s i n c l u d i n g 

d i s c u s s i o n s w i t h know ledgeab le indust ry personnel and " g u e s t i m a t e s " p rov ided by 

so lven t users . 

T h e i n f o r m a t i o n in T a b l e s 3.3.1 to 3 . 3 . 5 c a n be g e n e r a l i z e d w i t h 

reasonab le a c c u r a c y to p rov ide an o v e r v i e w of so lvent use by a l l user i n d u s t r i e s 

in B . C . G e n e r a l conc lus ions inc lude the f o l l o w i n g : 

o E v a p o r a t i v e l o s s e s c o n s t i t u t e t he m a j o r c o m p o n e n t of so lven t 

c o n s u m p t i o n . A s m u c h as 90% of consumed so lven t is lost to a i r 

in the rou t i ne opera t ions of so lvent use . 

o R e a d i l y a v a i l a b l e s t a t e - o f - t h e - a r t e q u i p m e n t gene ra l l y reduces 

t o t a l so lven t consump t i on s u b s t a n t i a l l y w h e n i t is e m p l o y e d by 

u s e r s . In many cases modern equ ipment can reduce t o t a l so lven t 

c o n s u m p t i o n (by a s p e c i f i c u s e r ) by 50 to 9 0 % . T h e c h i e f 

i m p e d i m e n t to i n s t a l l i n g s t a t e - o f - t h e - a r t e q u i p m e n t is c o s t , 

a l t hough rap id l y e s c a l a t i n g so lvent cos ts are so f ten ing r e s i s t a n c e . 

o U s e o f poor ope ra t i ng p r a c t i c e s con t r i bu tes s i g n i f i c a n t l y to so l ven t 

c o n s u m p t i o n . T e c h n i c a l expe r t i se and i n f o r m a t i o n to c o r r e c t poo r 

p r a c t i c e is read i l y a v a i l a b l e at no cos t f r o m so lvent m a n u f a c t u r e r s 

and supp l i e r s . Many users have not used th is resou rce e f f e c t i v e l y . 
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TABLE 3 . 3 . 1 SUMMARY OF SOLVENT USE PRACTICES AND ENVIRONMENTAL RELEASES 
PRODUCT FORMULATION (See Section 3 . 2 . 6 ) 

PROCESS Product formulation of: 
o degreasers, cleaners, industrial adhesives 
o paint strippers for domestic use 

PROCESS EQUIPMENT DESCRIPTION o mixing and blending tanks 
o container f i l l ing stations 

NO. OF USERS 20 (formulators) 

SOLVENTS USED*: PERC MC 1,1,1-TRI TCE Total 

ANNUAL CONSUMPTION 12.3 236.4 115 0.5 364.2 
(Tonnes/year) 

RELEASES TO THE ENVIRONMENT To Air: on-site evaporative loss-less than 5% 
of consumption 

evaporative losses from formulated 
products occur at the user s ite . For 
most products, virtual ly all solvent 
evaporates during use. 

To Water: negligible 

To Land: negligible 

PROCESS WASTES Source: none reported 

Quantity: -

WASTE DISPOSAL Not required 

RECLAMATION Rinses or reject product batches are recycled to 
new product 

WORKER EXPOSURE To Liquid: low if good practices are followed 

To Vapor: low i f good practices are followed 
and proper ventilation is provided 

WORKPLACE EXPOSURE LEVELS Generally within permissible levels 

*PERC=perchloroethylene 
MC=methylane chloride 
1,1,1-TRI=1,1,1-tri chloroethane 
TCE=trich1oroethylene 
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TABLE 3 .3 .2 SUMMARY OF SOLVENT USE PRACTICES AND ENVIRONMENTAL RELEASES 
COMMERCIAL FURNITURE STRIPPING (see Section 3 .2 .4) 

PROCESS Commercial Furniture Stripping/Refinishing 

PROCESS EQUIPMENT DESCRIPTION o dip tank with manual scrape/scrub 
o. l user operates a refrigerated, closed system 

NO OF USERS 20 + 

SOLVENT USED: MC 

ANNUAL CONSUMPTION 35 + imported formulations (est. 20+) 
(Tonnes/year) 

RELEASES TO THE ENVIRONMENT To Air: on-site evaporative loss-90+ percent of 
consumption 

To Water: negligible 

To Land: sludges, residual solvent estimated at 
10% of solvent consumption 

PROCESS WASTES Source: tank sludges containing removed paint, 
finishes, residual solvent 

Quantity: unknown, sludge volume could be 10-90% 
volume of solvent consumption 

WASTE DISPOSAL o to sanitary landfill after evaporation in open 
drums 

o to out-of-province secure landfills 

RECLAMATION Not applicable with tank systems 

WORKER EXPOSURE To Liquid: potentially high i f proper pre
cautions are not observed 

To Vapor: potentially high i f proper pre
cautions are not observed 

WORKPLACE EXPOSURE LEVELS ,05 to 10 times the permissible level 
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TABLE 3 . 3 . 3 SUMMARY OF SOLVENT USE PRACTICES AND ENVIRONMENTAL RELEASES 
COLD SOLYENT DEGREASING (See Section 3 . 2 . 3 ) 

PROCESS Cold Solvent Degreasing 

PROCESS EQUIPMENT DESCRIPTION simple bath or tank, typically 10's of l i ter s 
capacity 

NO OF USERS 91 

SOLVENT USED: 

ANNUAL CONSUMPTION 
(Tonnes/year) 

PERC MC 1,1,1-TRI Total 

3.0 52.1 151.4 206.5 

RELEASES TO THE ENVIRONMENT To Air: on-site evaporative loss 90+ percent of 
consumption, frequently slowed by water 
layer barrier 

To Water: negligible 

To Land: siudge,-residual solvent less than 10% 
of consumption 

PROCESS WASTES 

WASTE DISPOSAL 

RECLAMATION 

Source: sump sludges 

Quantity: highly variable 

o to municipal landfill after solvent residue is 
evaporated to atmosphere on-site 

o returned to solvent supplier (uncommon) 

Uncommon 

WORKER EXPOSURE To Liquid: potentially high i f good practice is 
not followed 

To Vapor: potentially high i f good practice is 
not followed 

WORKPLACE EXPOSURE LEVELS .05 to 10 times permissible levels, depending on 
practice 
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TABLE 3.3.4 SUMMARY OF SOLVENT USE PRACTICES AND ENVIRONMENTAL RELEASES 
VAPOR DEGREASING (See Section 3.2.2) 

PROCESS Vapor Degreasing 

PROCESS EQUIPMENT DESCRIPTION o open tank bath degreasers from less than 5 to 
1000's of liters sump capacity 

o enclosed continuous degreasers more than 300 
l i ter s sump capacity; most large units have 
external s t i l l s 

NO OF USERS 45+ (60+ units) 

SOLVENT USED: 
PERC/ 

PERC MC 1,1,1-TRI TCE 1,1,1-TRI Total 

ANNUAL CONSUMPTION 
(Tonnes/year) 

9.6 21.0 32.2 185.6 59.4 307.8 

RELEASES TO THE ENVIRONMENT To Air: on-site evaporative loss 50% of con
sumption (no on-site s t i l l ) 
-90% of consumption (on-site s t i l l ) 

To Water: negligible 

To Land: s t i l l bottoms (generally after on-site 
evaporation) 
residual solvent 10 to 15% of total 
consumption 

PROCESS WASTES Source: sump residues (infrequently) 
s t i l l bottoms sludges (daily or weekly) 

Quantity: s t i l l bottoms sludge volume: 20-30% of 
fresh solvent makeup volume 

WASTE DISPOSAL o to municipal landfill after solvent is reduced 
by evaporation (open top drums) 

o to out-of-province secure landfills 
o returned to supplier for disposal or reclaim 

RECLAMATION o on-site s t i l l s common with large degreasers 
o out-of-province reclaimers are used by several 

f i rms 

cont'd . . . 
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TABLE 3.3.4 cont'd (VAPOR DEGREASING) 

WORKER EXPOSURE To Liquid: minimal i f routine precautions are 
observed 

To Vapor: low to high, depending on observance 
of accepted good operating practice 

WORKPLACE EXPOSURE LEVELS .05 to 10 times permissible levels, depending on 
practice 
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TABLE 3.3.5 SUMMARY OF SOLVENT USE PRACTICES AND ENVIRONMENTAL RELEASES 
DRY CLEANING (See Section 3.2.1) 

PROCESS Dry Cleaning 

PROCESS EQUIPMENT DESCRIPTION o residential shops-predominantly hot machines, 
absorbant cartridge f i l ters , no s t i l l s 

o commercial plants-transfer machines, diatom
aceous earth fi lters, double s t i l l s 

NO OF USERS o 800 residential shops (throughout B.C.) 
o 3 large commercial/industrial shops 

Main!and) 
(Lower 

SOLVENT USED Perchloroethylene (exclusively) 

ANNUAL CONSUMPTION 1,335 
(Tonnes/year) 

RELEASES TO THE ENVIRONMENT To Air: evaporative loss 80% of consumption 
-greater than 40% vented to atmosphere 
-less than 40% to workplace 

To Water: negl igible 

To Land: f i l t e r media (containing residual 
solvent) and s t i l l bottoms (where 
applicabl e) 
-residual solvent 5 to 20% of con
sumption 

PROCESS WASTES 

WASTE DISPOSAL 

RECLAMATION 

Source: f i lter media (cartridge or sludge) 
st i l l bottoms (sludge) 

Quantity: residual solvent: less than 20% of 
total solvent consumption (probably 
substantially less with improved re
covery techniques) 

Cartridges-to sanitary landfill after draining to 
recover residual solvent (sometimes heated) 
Sti l l bottoms-to sanitary landfill 

o state-of-the-art systems are closed systems 
with efficient vapor recovery 

o typical equipment uses various types of vapor 
recovery including condensers and carbon 
absorbers 

o on-site s t i l l s or absorptive filters used to 
reclaim liquid solvents 
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TABLE 3 .3 .5 (cont'd) (DRY CLEANING) 

WORKER EXPOSURE To Liquid: 

To Vapor: 

Minimal exposure; solvent generally 
delivered in bulk (directly to the 
system tank) and totally contained 
during process operation. Only 
routine exposure to liquid solvent is 
during fi lter change. 

Normally low; potentially high (poor 
practices). Well within workplace 
limits for well-maintained equipment 
and good operating practice. Can 
exceed workplace limits in the 
presence of leaky equipment, poor 
ventilation and/or poor practice. 

WORKPLACE EXPOSURE LEVELS 0.001 to 10 times permissible levels (based on 
U.S. case studies. No B.C. data are available) 
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o So l ven t processes gene ra l l y do not p roduce l iqu id w a s t e s . 

o T h e p r i m a r y s o l i d w a s t e f r o m s o l v e n t p r o c e s s e s is s ludge c o n 

t a i n i ng var ious o i l s , waxes and c l e a n i n g so i l s . R e s i d u a l so l ven t in 

these s ludges is of the o rder of 10-20% o f the t o t a l we igh t o f the 

s ludge . 

o D i s p o s a l o f s l u d g e is t h e p r i nc i pa l d i l e m m a f a c i n g many so lven t 

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

c o n t a i n i n g s ludges unsu i tab le for d isposal in c o n v e n t i o n a l l and f i l l s 

and o f t en p roh ib i t such d i s p o s a l . H o w e v e r , a c c e p t a b l e d i s p o s a l 

f a c i l i t i e s are not a v a i l a b l e in B . C . and t ranspor t o u t - o f - p r o v i n c e is 

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

a b o u t $80 pe r 45 Imper ia l G a l l o n d rum) . M a n y users c i r c u m v e n t 

th is p rob lem by e v a p o r a t i n g res idua l so lvent f r o m s l u d g e s t o t h e 

a t m o s p h e r e a n d / o r by d i s p o s i n g of the s ludge as a c o n v e n t i o n a l 

. w a s t e to san i t a r y l a n d f i l l . In many cases , r egu la to r y a g e n c i e s do 

not appear to be awa re tha t th is p r a c t i c e is o c c u r r i n g . 

o O n - s i t e r e c l a m a t i o n a n d r e c o v e r y is i n c r e a s i n g in e x t e n t o f 

a p p l i c a t i o n and e f f e c t i v e n e s s . It is l i k e l y t h a t t h i s t r e n d w i l l 

con t i nue in v iew of the h igh p r i ce of ch l o r i na ted s o l v e n t s . 

o O f f - s i t e r e c l a m a t i o n at U . S . s i tes is ava i l ab le through d i s t r i b u t o r s , 

o f t e n as a s e r v i c e e n t i c e m e n t to secu re so lvent sa l es . T h e r e a r e 

c u r r e n t l y no B . C . r e c l a m a t i o n f a c i l i t i e s a n d t h e v o l u m e s o f 

c h l o r i n a t e d so lven t used in B . C . is p robab ly i n s u f f i c i e n t to p rov ide 

e c o n o m i c v i a b i l i t y for such a f a c i l i t y . 

3.4 R i s k A s s e s s m e n t R e l a t e d to U s e s o f C h l o r i n a t e d So lven ts in B r i t i s h 

C o l u m b i a 

T h i s s e c t i o n r e v i e w s e f f o r t s in B r i t i s h C o l u m b i a t o m i n i m i z e 

e n v i r o n m e n t a l r e l e a s e s o f t h e c h l o r i n a t e d s o l v e n t s a n d t o m i n i m i z e r i s k s 

a s s o c i a t e d w i t h t h e use o f the so l ven t s . R i s k assessment a s s o c i a t e d w i t h the 

use o f any c h e m i c a l requ i res an i n teg ra t i on of many f a c t o r s i n c l u d i n g : 
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o t o x i c i t y o f the c h e m i c a l , 

o t i m e of exposure to the c h e m i c a l , 

o exposure c o n c e n t r a t i o n , 

o me thod of exposure ( i .e . sk in c o n t a c t , s w a l l o w i n g , b rea th ing) , 

o con t ro l s to m i n i m i z e p robab i l i t y o f exposu re . 

T h e r e f o r e , a ve ry t o x i c c h e m i c a l used w i t h v e r y s t r i ngen t con t r o l s m a y be l ess 

o f a h a z a r d than a m o d e r a t e l y t o x i c c h e m i c a l used w i t h o u t much p r e c a u t i o n . 

3.4.1 P r e s e n t C o n t r o l s on U s e s a n d R e l e a s e s o f C h l o r i n a t e d S o l v e n t s in 

B r i t i s h C o l u m b i a . The re are seve ra l sources of c o n t r o l or i ncen t i ves fo r c o n t r o l 

o f uses and/or re leases of c h l o r i n a t e d so lven ts in B r i t i s h C o l u m b i a . It is t h e 

v i e w o f t he i n v e s t i g a t o r s tha t the most e f f e c t i v e c o n t r o l s in B r i t i s h C o l u m b i a 

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

t h e m s e l v e s have a f i n a n c i a l i n cen t i ve to r e c y c l e as much so lven t as poss ib le fo r 

reuse , due to the d r a m a t i c i nc rease in cos t o f so lven ts dur ing t h e p a s t s e v e r a l 

y e a r s . T h e c o n t r o l s r e s u l t i n g f r o m i n d u s t r i a l h y g i e n e r e q u i r e m e n t s of the 

Worke rs ' C o m p e n s a t i o n B o a r d a re m o d e r a t e l y e f f e c t i v e fo r m i n i m i z i n g re leases to 

t h e e n v i r o n m e n t . T h e c o n t r o l s (where app l i cab le ) o f m u n i c i p a l , p r o v i n c i a l and 

fede ra l po l lu t ion c o n t r o l depa r tmen ts or agenc ies have been m a r g i n a l l y e f f e c t i v e 

in the pas t . 

3.4.I.I C o n t r o l s by M a n u f a c t u r e r s and Supp l ie rs o f So l ven t s . The indust ry 

a s s o c i a t e d w i th the m a n u f a c t u r e and supp ly o f c h l o r i n a t e d so lven ts has t a k e n a 

s t rong s e l f - r e g u l a t i n g app roach to the c o n t r o l o f use and re lease of the so l ven t s . 

T h e r e is a c o n c e r n by the i n d u s t r y t ha t m i s u s e o f a p r o d u c t b y a n y o n e u s e r 

m a y a p p r e c i a b l y a f f e c t t h e e n t i r e m a r k e t f o r t h e p r o d u c t a n d / o r resu l t in 

gove rnmen t regu la t ions w h i c h may be o v e r l y s t r i ngen t in the v i e w o f i ndus t ry . 

The con t ro l s o f m a n u f a c t u r e r s and supp l ie rs t ake the f o r m o f : 

o E d u c a t i o n a l I n f o r m a t i o n a n d G u i d e l i n e s in S o l v e n t H a n d l i n g -

A t t e m p t s a re made to p rov ide e v e r y u s e r o f b u l k s o l v e n t s w i t h 

m a t e r i a l sa fe t y d a t a sheets wh i ch c o n t a i n : phys i ca l d a t a ; f i r e and 

exp los ion haza rd d a t a ; r e a c t i v i t y d a t a ; s p i l l , l e a k , a n d d i s p o s a l 

p r o c e d u r e s ; h e a l t h h a z a r d d a t a ; f i r s t a i d p r o c e d u r e s ; s p e c i a l 
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hand l ing i n f o r m a t i o n ; a n d , spec ia l p r e c a u t i o n s . A p p e n d i x II con ta ins 

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

p a r t i c u l a r in te res t in th is s tudy . 

D o w C h e m i c a l , fo r e x a m p l e , pub l ishes d e t a i l e d t e c h n i c a l b rochures 

w h i c h desc r i be so lven t c h a r a c t e r i s t i c s , sa fe hand l ing p r a c t i c e s , and 

cons ide ra t i ons for degreaser so lven t s e l e c t i o n . The c o m p a n y a i s o 

p r o v i d e s p o s i t i o n papers w h i c h desc r i be so l ven t use p r a c t i c e s and 

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

c o n c e r n s . 

o G u i d e l i n e s for Eq u ipmen t D e s i g n , S e l e c t i o n and O p e r a t i o n - B o t h D o w 

C h e m i c a l and C - l - L p rov ide gu ide l ines for the design and ope ra t i on 

o f d e g r e a s e r s . T h e g u i d e l i n e s p r o v i d e d by D o w C h e m i c a l a re 

e x t e n s i v e a n d w r i t t e n in a f o r m a t s i m i l a r to a c o d e o f g o o d 

p r a c t i c e . C - l - L , t h r o u g h i t s a f f i l i a t e C a n a d i a n H a n s o n , designs 

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

m e a s u r e s to m i n i m i z e re leases of degreas ing s o l v e n t s . O p e r a t i n g 

gu ide l ines are p rov ided to a l l users of th is e q u i p m e n t . 

o O n - s i t e I n s p e c t i o n s - T h e f r e q u e n c y o f o n - s i t e i n s p e c t i o n s by 

r ep resen ta t i ves of supp l ie rs and m a n u f a c t u r e r s is h i g h l y v a r i a b l e 

- f r o m n o n e x i s t e n t to f r e q u e n t . The inspec t ion may v a r y f r o m a 

c u r s o r y r ev i ew of usage p r a c t i c e s to a d e t a i l e d assessment o f , fo r 

e x a m p l e , d e s i g n fea tu res or m o n i t o r i n g o f a t m o s p h e r i c e m i s s i o n s . 

M o s t so l ven t d i s t r i bu to rs w i l l r ead i l y p rov ide c o m p e t e n t t e c h n i c a l 

e x p e r t i s e upon request of so lven t users who e x p e r i e n c e p r o b l e m s . 

o P r o v i s i o n o f Immed ia te I n f o r m a t i o n - M o s t so l ven t m a n u f a c t u r e r s and 

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

e n a b l e s i m m e d i a t e a c c e s s to i n f o r m a t i o n a b o u t a n y a s p e c t of 

so l ven t use or hand l ing i f t he user encoun te rs p rob lems . 

o P r o v i s i o n of R e c y c l i n g F a c i l i t i e s - T h e r e are c u r r e n t l y no r e c y c l i n g 

f a c i l i t i e s in B r i t i s h C o l u m b i a , h o w e v e r , o n e o f t h e A m e r i c a n 

s u p p l i e r s o f t r i c h l o r o e t h y l e n e to B r i t i s h C o l u m b i a does p rov ide 
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r e c y c l i n g s e r v i c e s a n d c r e d i t s i t s m a j o r B . C . c u s t o m e r f o r 

quan t i t i es of so lvent r e tu rned for r e c y c l i n g . One ma jo r Vancouve r 

s u p p l i e r o f so lven ts to the B . C . m a r k e t is c u r r e n t l y c o n d u c t i n g a 

f e a s i b i l i t y s tudy for a r e c y c l i n g f a c i l i t y in t h e L o w e r M a i n l a n d . 

A n o t h e r B . C . d i s t r i bu to r c l a i m s to p rov ide " t o ta l cus tomer s e r v i c e " 

to c l i en t s who purchase large quan t i t i es o f c h l o r i n a t e d s o l v e n t s . 

T h i s s e r v i c e inc ludes p rov is ion o f was te d isposa l o f spent so lvents 

and c o n t a m i n a t e d s ludges v i a f a c i l i t i e s in t he U . S . 

3.4.1.2 C o n t r o l s o f T r a d e A s s o c i a t i o n s . The m a j o r i t y of dry c l eane rs in 

B r i t i s h C o l u m b i a are m e m b e r s of the B . C . F a b r i c a r e Ins t i tu te , w h i c h is in t u r n 

a f f i l i a t e d w i t h t h e I n t e r n a t i o n a l F a b r i c a r e I n s t i t u t e . A s w e l l as r e c e i v i n g 

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

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

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

i n d u s t r y . T h e I n t e r n a t i o n a l F a b r i c a r e I n s t i t u t e is o n e o f t he s i x t r a d e 

assoc ia t i ons w h i c h c o m p r i s e the L a u n d r y C l e a n i n g C o u n c i l . The C o u n c i l , w i t h an 

a p p a r e n t l y larger resou rce base , has p r e p a r e d , in layman 's t e r m s , i n f o rma t i on on 

the sa fe hand l ing of p e r c h l o r o e t h y l e n e dry c l ean ing so l ven t . 

T rade assoc ia t i ons of o ther users we re not i d e n t i f i e d dur ing th is s tudy . 

3.4.1.3 C o n t r o l s by So lven t U s e r s . Two ma in f a c t o r s are respons ib le for 

the inc reas ing leve l o f con t ro l s by users of so l ven t s : 

o c o n c e r n for wo rke r and persona l ( i .e . owne r -ope ra to r ) h e a l t h , 

o conce rn about the e s c a l a t i n g cos ts of so l ven t s . 

A l t h o u g h the re has a lways been c o n c e r n about hea l t h issues, the added i ncen t i ve 

o f i n c r e a s i n g s o l v e n t cos t has m o t i v a t e d s o m e o f the more in tens ive measures 

fo r c o n t r o l l i n g so lven t emiss ions to enab le r e c y c l i n g . F o r e x a m p l e , m a n y d r y 

c l e a n i n g opera to rs f a c e d w i t h pe rch lo roe thy l ene so lven t cos t inc reases f r o m $3.00 

per g a l l o n in 1975 to $ 8 . 2 5 pe r g a l l o n in 1982,. h a v e b e e n i n s t a l l i n g m o r e 

soph i s t i ca ted p rocess equ ipment and vapor c o l l e c t i o n sys tems to m i n i m i z e so lven t 

losses. A s d e s c r i b e d in S e c t i o n 3 .2 .1 .1 .6 , such equ ipmen t i n c l u d e s : 
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o s i n g l e mach ine ( "d ry - to -dry" ) uni ts versus two m a c h i n e ( " t ransfer " ) 

s y s t e m s , 

o c l osed loop r e f r i g e r a n t coo le r s to p rov ide m a x i m a l so lven t r e m o v a l 

f r o m exhaust a i r , 

o c a r b o n " s n i f f e r s " to c a p t u r e so lvent vapors lost to a i r in exhaust 

v e n t s . 

D r y c l e a n i n g f a c i l i t i e s w i t h s t a t e - o f - t h e - a r t equ ipmen t a re c h a r a c t e r i z e d 

by the a b s e n c e o f p e r c h l o r o e t h y l e n e o d o r s t h r o u g h o u t t h e w o r k p l a c e . T h e 

e f f e c t i v e n e s s o f t h e equ ipment is a lso r e f l e c t e d in the dec reased quan t i t i es of 

p e r c h l o r o e t h y l e n e used per quan t i t y of c l o t h i n g c l e a n e d . D e c r e a s e s in s o l v e n t 

u s a g e by as m u c h as 70% were repo r t ed by opera to rs v i s i t e d du r ing th is s tudy . 

Such dec reases in usage f ac to r s are a c c o m p a n i e d by m u c h lower exposure l e v e l s 

to w o r k e r s and in a ho l i s t i c sense i n d i c a t e reduced re leases to the e n v i r o n m e n t 

v i a a i r and w a t e r . 

O n e d r y c l e a n i n g o w n e r - o p e r a t o r expressed the v iew tha t p lan ts wh ich 

do not m o d e r n i z e the i r equ ipmen t in the near fu tu re w i l l not r e m a i n c o m p e t i t i v e 

if so lven t p r i ces keep i nc reas i ng . H o w e v e r , the high cos ts and a s s o c i a t e d dut ies 

and t a x a t i o n of new process equ ipmen t may m a k e it e c o n o m i c a l l y f e a s i b l e f o r 

p l a n t s w i t h o l d e r e q u i p m e n t a n d h i ghe r emiss ions to keep f u n c t i o n i n g for the 

t i m e be ing . 

O t h e r e x a m p l e s o f i m p r o v e m e n t s in p r o c e s s e q u i p m e n t a n d v a p o r 

c o l l e c t i o n s y s t e m s w h i c h a r e g e n e r a l l y c o m i n g i n t o use in N o r t h A m e r i c a 

i nc l ude : 

o f o r m e t a l c l e a n i n g p rocesses : the use of l oca l v e n t i l a t i o n sys tems 

c o n n e c t e d d i r e c t l y in to r e g e n e r a t i v e vapor r e c o v e r y un i t s , 

o f o r c o a t i n g , adhes ive and ae roso l f o r m u l a t i o n : the use of r e c o v e r y 

un i ts inherent to the p rocess s t reams (e .g . i n teg ra l par t o f c e n t r a l 

exhaus t i ng in adhes ive m a n u f a c t u r e ) . 
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D u r i n g t h e f i e l d s u r v e y s f o r t h i s s t u d y , i t a p p e a r e d tha t a genera l 

t r a n s i t i o n was o c c u r r i n g whe reby the indus t ry on i ts o w n i n i t i a t i v e w a s t a k i n g 

s t e p s to m i n i m i z e s o l v e n t l o s s e s to the e n v i r o n m e n t . Th is t r ans i t i on is be ing 

r e t a r d e d by e c o n o m i c and t e c h n i c a l f a c t o r s w h i c h w i l l be d e s c r i b e d in S e c t i o n s 

3.4.3 and 3.4.4. 

T h r e e o t h e r t y p e s of c o n t r o l by users w e r e obse rved dur ing s i t e v i s i t s 

unde r taken in th is s tudy : 

o one p lant encourages c o m p l e t e annual m e d i c a l checkups of i ts key 

ope ra to rs to assure tha t no hea l t h p rob lems a re o c c u r r i n g , 

o a n o t h e r p lant h i red an indus t r ia l hyg iene consu l tan t to e x t e n s i v e l y 

mon i t o r c o n c e n t r a t i o n s of so lven ts throughout the p lan t s i t e . One 

U n i t e d S t a t e s d i s t r i bu to r of dry c l e a n i n g p roduc ts s i m i l a r l y o f f e r s 

e x t e n s i v e m o n i t o r i n g a t B . C . dry c l e a n i n g p l an t s , i f r eques ted , 

o a d e g r e a s i n g o p e r a t i o n c h a n g e s k e y o p e r a t o r s b i - w e e k l y t o 

m i n i m i z e l o n g - t e r m e x p o s u r e . 

3.4.1.4 C o n t r o l s by I n d u s t r i a l H e a l t h R e g u l a t i o n s . Sec t i on 3.3 i n d i c a t e d 

tha t a i r emiss ions a re the m o s t i m p o r t a n t p a t h w a y s f o r t h e r e l e a s e s o f t h e 

s u b j e c t c h l o r i n a t e d so lven ts to the B r i t i s h C o l u m b i a e n v i r o n m e n t . The p rog rams 

requ i red under the Indus t r ia l H e a l t h a n d S a f e t y R e g u l a t i o n s o f t h e W o r k e r s ' 

C o m p e n s a t i o n B o a r d o f B r i t i s h C o l u m b i a , a l though des igned for w o r k e r s a f e t y , 

a re at th is t i m e the most e f f e c t i v e c o n t r o l s on a i r e m i s s i o n s o f c h l o r i n a t e d 

so lven ts to the e n v i r o n m e n t . E x a m p l e s of the regu la t ions i n c l u d e : 

o S e c t i o n 70 - L a u n d r i e s a n d D r y C l e a n i n g P l a n t s . Th is S e c t i o n 

p r o h i b i t s d r y c l e a n i n g in o p e n v e s s e l s e x c e p t as r e q u i r e d f o r 

s p o t t i n g ( R e g . 7 0 - 0 3 ) , a n d s p e c i f i e s s t o r a g e a n d h a n d l i n g 

requ i r emen ts fo r so lven ts (Regs . 70.07 and 70.13), and v e n t i l a t i o n 

r e q u i r e m e n t s ( R e g s . 7 0 . 1 3 , 7 0 . 1 5 , 70.27 and 70.29) . R e g u l a t i o n 

70.17 s ta tes tha t " a l l d ry c l e a n i n g mach ines a n d e q u i p m e n t s h a l l 

be des igned , i ns ta l l ed and ope ra ted so as to p revent the escape of 

so lven t l iqu id or vapo r , and to m a i n t a i n w o r k r o o m c o n c e n t r a t i o n s 

o f so lven t vapor at or be low the c o n c e n t r a t i o n s l i s ted in A p p e n d i x 

" A " (of the Indust r ia l H e a l t h and S a f e t y R e g u l a t i o n s ) " . 
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o S e c t i o n 13 - H e a l t h H a z a r d s and Work E n v i r o n m e n t C o n t r o l s . Th is 

S e c t i o n ou t l ines the l i m i t a t i o n s on w o r k e r e x p o s u r e to a i r b o r n e 

c o n t a m i n a n t s ( R e g 13.01) a n d v e n t i l a t i o n r e q u i r e m e n t s (Regs . 

13.37, 13.41, 13.43, 13.45, 13.47, 13.49, 1 3 . 5 1 , 13 .55 a n d 1 3 . 5 9 ) . 

T h e l i m i t a t i o n s r e f e r to A p p e n d i x " A " of the regu la t i ons wh i ch 

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

c o n t a m i n a n t s u b s t a n c e s o f i n t e r e s t to t h i s s t u d y : m e t h y l e n e 

c h l o r i d e - 200 ppm p e r m i s s i b l e 8 h o u r l i m i t a n d 2 5 0 p p m p e r 

m i s s i b l e 15 m inu te l i m i t ; p e r c h l o r o e t h y l e n e - 100 ppm p e r m i s s i b l e 

8 hour l i m i t a n d 150 p p m p e r m i s s i b l e 15 m i n u t e l i m i t ; 1 , 1 , 1 -

t r i c h l o r o e t h a n e - 1900 ppm pe rm iss ib l e 8 hour l im i t and 440 ppm 

p e r m i s s i b l e 15 m inu te l i m i t ; a n d , t r i c h l o r o e t h y l e n e - 100 p p m 8 

hour l im i t and 150 ppm 15 m inu te l i m i t . 

o S e c t i o n 20 - P a i n t i n g a n d C o a t i n g . T h i s S e c t i o n o u t l i n e s 

regu la t i ons w h i c h address : w o r k e r e d u c a t i o n , hand l ing and use o f 

s o l v e n t s , v e n t i l a t i o n a n d use o f p e r s o n a l p r o t e c t i v e equ ipmen t 

( R e g . 20.01); and , o p e r a t o r t r a i n i n g a n d use o f s p r a y e q u i p m e n t 

( R e g . 20.08) . 

o S e c t i o n 25 - G a r a g e a n d V e h i c l e R e p a i r S h o p s . T h i s S e c t i o n 

m a k e s d i r e c t r e f e r e n c e to degreas ing tanks ( R e g . 25.09) by s i m p l y 

i n d i c a t i n g t h a t a i rbo rne c o n t a m i n a n t c o n c e n t r a t i o n s sha l l be kept 

a t or be low the c o n c e n t r a t i o n s l i s ted in A p p e n d i x " A " . 

I n s p e c t i o n s a r e f r e q u e n t l y c a r r i e d out by the Worke rs ' C o m p e n s a t i o n 

B o a r d w i t h r e g a r d to the i m p l e m e n t a t i o n of the regu la t ions no ted a b o v e . V i s u a l 

a s s e s s m e n t s a n d a i r s a m p l i n g by " D r a g e r " t u b e s a r e c o m p o n e n t s o f t h e 

i nspec t i ons . In cases whe re sa fe t y and des ign fea tu res are in b l a t a n t d i s r e g a r d 

f o r W C B r e g u l a t i o n s , shutdown of the f a c i l i t i e s may be o r d e r e d . F o r e x a m p l e , 

one pa in t s t r i p p e r in V a n c o u v e r w h o u s e d m e t h y l e n e c h l o r i d e w a s r e c e n t l y 

o rde red to c e a s e ope ra t i on because of h igh r isk assessment to w o r k e r s a f e t y . 
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The regu la t ions of the Worke rs ' C o m p e n s a t i o n B o a r d of B r i t i s h C o l u m b i a 

encourage the m i n i m i z a t i o n o f a i r em iss ions of c h l o r i n a t e d so l ven t s . H o w e v e r it 

s h o u l d be n o t e d t h a t t h e r e g u l a t i o n s a r e w r i t t e n to p r o t e c t the i m m e d i a t e 

env i r onmen t o f wo rke rs and not the t o ta l e n v i r o n m e n t . It is t h e r e f o r e p o s s i b l e 

t h a t m i n i m i z a t i o n o f l o c a l i z e d e m i s s i o n s m a y l e a d to i n c r e a s e d " t o t a l 

e n v i r o n m e n t " em iss i ons . F o r e x a m p l e , an e f f e c t i v e v e n t i l a t i o n s y s t e m f o r a 

w o r k a r e a m a y requ i re h igh a i r f l ows wh i ch a c t u a l l y inc rease the re lease ra te 

o f v o l a t i l e so lven ts to the ou ts ide e n v i r o n m e n t . 

T h e o p e r a t i o n s o f r a i l and a i r l i ne ma in tenance f a c i l i t i e s are r e v i e w e d 

by T ranspor t C a n a d a ra the r than the W o r k e r s ' C o m p e n s a t i o n B o a r d . T h e r a i l 

o v e r h a u l cen t r e r e v i e w e d dur ing th is s tudy was tes ted da i l y for a i r emiss ions o f 

t r i c h l o r o e t h y l e n e f r o m degreas ing o p e r a t i o n s . The tes ts w e r e c a r r i e d ou t by t h e 

s a f e t y d e p a r t m e n t o f the c e n t r e , and the reco rds were c h e c k e d p e r i o d i c a l l y by 

T ranspor t C a n a d a . 

3.4.1.5 C o n t r o l s by B r i t i s h C o l u m b i a M u n i c i p a l a n d P r o v i n c i a l 

G o v e r n m e n t s and by the C a n a d i a n F e d e r a l G o v e r n m e n t 

3.4.1.5.1 E x i s t i n g C o n t r o l s . A i r q u a l i t y and e f f l u e n t q u a l i t y ob j ec t i ves 

app l i ed t o B r i t i s h C o l u m b i a i n d u s t r y a r e p u r s u a n t to t h e B r i t i s h C o l u m b i a 

P o l l u t i o n C o n t r o l A c t , 1967. H o w e v e r , the ob jec t i ves have no s p e c i f i c r e f e r e n c e 

to the ha logena ted hyd roca rbon so lvents o f i n te res t . F o r e x a m p l e , t h e B r i t i s h 

C o l u m b i a P o l l u t i o n C o n t r o l O b j e c t i v e s f o r " T h e C h e m i c a l and P e t r o l e u m 

Industr ies of B r i t i s h C o l u m b i a " l i s ted ob jec t i ves for 28 compounds or e l e m e n t s in 

a i r e m i s s i o n s f r o m p e t r o c h e m i c a l , r e s i n , and p a i n t i n d u s t r i e s . None of the 

compounds l i s ted are ha logena ted hyd roca rbon so l ven t s . L i k e w i s e t h e s o l v e n t s 

are not inc luded in any of the 35 c a t e g o r i e s o f e l e m e n t s or compounds s p e c i f i e d 

for r e s t r i c t i o n in w a s t e w a t e r e f f l u e n t s . 

3 . 4 . 1 . 5 . 1 . 1 C o n t r o l o f A i r E m i s s i o n s . A rev i ew o f indust ry dur ing this study 

revea l s tha t a i r e m i s s i o n s o f t h e s e l e c t e d c h l o r i n a t e d s o l v e n t s a r e d i r e c t l y 

r e g u l a t e d by m u n i c i p a l i t i e s under a manda te de lega ted by the B . C . M i n i s t r y o f 

E n v i r o n m e n t . F o r e x a m p l e , a i r e m i s s i o n s in t h e L o w e r M a i n l a n d a r e a a r e 

a d m i n i s t e r e d by p e r m i t s o f t h e G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t ( G V R D ) 

under the ausp ices of the P o l l u t i o n C o n t r o l A c t , 1 9 7 6 . T h e p e r m i t s g o v e r n 

process emiss ions and the re fo re f u g i t i v e so lvent emiss ions f r o m the work a rea 
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( i . e . l e a k i n g d r y c l e a n i n g equ ipment ) a re not regu la ted by the G V R D . Such a 

s i t u a t i o n m i g h t be r e g u l a t e d if t he re w e r e a nu isance p r o b l e m w h i c h c a m e to 

the a t t e n t i o n of the G V R D . T h e r e f o r e , regu la t i on f o c u s e s on p r o c e s s e s w h i c h 

d i r e c t l y e m i t s o l v e n t s to t h e a t m o s p h e r e ( i . e . use o f so lven ts under hooded 

exhaus t v e n t i l a t i o n sys tems) , ra the r t h a n g e n e r a l e m i s s i o n s f r o m a w o r k p l a c e 

( i .e . through w i n d o w s , r oom ven t s , e t c . ) . 

P e r m i t s f o r a i r e m i s s i o n s w i t h i n t h e G V R D j u r i s d i c t i o n r e f e r to 

l i m i t a t i o n s on t h e f o u r s e l e c t e d s o l v e n t s e i t h e r on t h e b a s i s o f " h e x a n e 

e x t r a c t a b l e s " or on s p e c i f i c compounds (e .g . 100 ppm t r i c h l o r o e t h y l e n e ) . M o n i 

t o r i ng of indust ry is c a r r i e d out on a random basis at a f requency d e t e r m i n e d by 

the t ype of indus t ry and na tu re of e m i s s i o n s . F r e q u e n c y of m o n i t o r i n g may va ry 

f r o m severa l t i m e s a year to less than once a y e a r . 

3 . 4 . 1 . 5 . 1 . 2 C o n t r o l o f E m i s s i o n s to W a t e r . Was tewa te r d i scha rges c o n t a i n i n g 

c h l o r i n a t e d s o l v e n t s w e r e no t o b s e r v e d d u r i n g p l a n t i n s p e c t i o n s . P o t e n t i a l 

sources are p robab ly l i m i t e d to : 

o ca rbon adsorbers wh i ch requ i re s t e a m dur ing desorp t ion c y c l e s , 

o sp i l l age of so lvent in to f l oo r d ra ins . 

Many m u n i c i p a l i t i e s have regu la t ions to a s s u r e t h a t s u c h s o l v e n t s do 

no t e n t e r s e w e r a g e s y s t e m s . T h e G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t , for 

e x a m p l e , has pub l i shed regu la t ions w h i c h g o v e r n t h e a d m i s s i o n o f w a s t e s i n t o 

s e w e r s . T h e s o l v e n t s o f i n t e r e s t a r e no t i d e n t i f i e d w i t h i n the r e g u l a t i o n s , 

howeve r the i r r egu la t i on cou ld be i m p l i e d under the r e s t r i c t i o n o f d i s c h a r g e o f 

" a n y w a t e r or w a s t e w h i c h c o n t a i n s . . . m o r e than 15 m i l l i g r a m s per l i t r e of 

subs tances d e r i v e d f r o m p e t r o l e u m s o u r c e s " . 

It w o u l d be e x p e c t e d t h a t u n d e r n o r m a l o p e r a t i n g c i r c u m s t a n c e s , 

c h l o r i n a t e d so l ven ts wou ld not be r e l eased to w a t e r b o d i e s in q u a n t i t i e s w h i c h 

w o u l d c o n t r a v e n e the C a n a d a F i s h e r i e s A c t of 1970. The low s o l u b i l i t i e s , h igh 

vapor pressures a n d l o w to m o d e r a t e t o x i c i t i e s , w o u l d no t r e a d i l y q u a l i f y 

c h l o r i n a t e d s o l v e n t s as " d e l e t e r i o u s subs tances " unless large sp i l l s o c c u r . One 
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s u c h s p i l l d i d o c c u r in M a r c h , 1982 when 500,000 l i t res of 1,2 d i ch l o roe thane 

w e r e re l eased in to the Thompson R i v e r a f t e r d e r a i l m e n t o f s e v e r a l b u l k t a n k 

c a r s . 

3 . 4 . 1 . 5 . 1 . 3 C o n t r o l o f S o l i d W a s t e D i s p o s a l . C u r r e n t l y so l i d was te d isposal is 

c o n t r o l l e d by m u n i c i p a l i t i e s w i t h i n w h i c h l a n d f i l l s a r e l o c a t e d . T h e r e f o r e , 

m u n i c i p a l i t i e s have the power to re jec t d isposal of c e r t a i n was tes at m u n i c i p a l 

l and f i l l s . In many ins tances the was tes a re no t p r o p e r l y i d e n t i f i e d t o e n a b l e 

m u n i c i p a l r e v i e w o f d i s p o s a l . If w a s t e s a re p roper l y i d e n t i f i e d , r e j ec t i on o f 

pe rm iss ion is mo re p robab le as in the case o f a user who r e q u e s t e d p e r m i s s i o n 

to d ispose p e r c h l o r o e t h y l e n e c o n t a m i n a t e d s ludges at a G V R D l a n d f i l l . 

3.4.1.5.2 P e n d i n g C o n t r o l s . T h e m o s t s i g n i f i c a n t pend ing con t ro l s w h i c h 

m a y a f f e c t use and d isposal p r a c t i c e s of c h l o r i n a t e d so lven ts in B r i t i s h C o l u m b i a 

a r e t h o s e proposed for " s p e c i a l w a s t e s " under the P r o v i n c i a l Was te M a n a g e m e n t 

A c t o f 1982. Spent ha logena ted so l ven t s , s ludges r e s u l t i n g f r o m use o f t h e s e 

so l ven t s , and s t i l l bo t t oms f r o m r e c o v e r y o f the so lven ts have been c l a s s i f i e d as 

spec ia l was tes w i t h i n de f i ned l im i t s of quan t i t y and c o n c e n t r a t i o n . 

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

d e t e r m i n e whe the r the c o n c e n t r a t i o n of the c h l o r i n a t e d so lven ts and the quan t i t y 

o f w a s t e c o n t a i n i n g t h e s o l v e n t e n a b l e an exemp t i on f r o m c l a s s i f i c a t i o n as a 

s p e c i a l w a s t e . The d e t e r m i n a t i o n is based on the use of the c l a s s i f i c a t i o n c u r v e 

shown in F i g u r e 3 .4 .1 . 

If t h e w a s t e q u a l i f i e s as a s p e c i a l w a s t e , t h e use o f a w a s t e 

t r anspo r t a t i on m a n i f e s t is r e q u i r e d u s i n g a " B r i t i s h C o l u m b i a I d e n t i f i c a t i o n 

N u m b e r " and a "T ranspo r t o f Dangerous Goods A c t I den t i f i ca t i on N u m b e r " . The 

m a n i f e s t w o u l d e n a b l e t h e B r i t i s h C o l u m b i a W a s t e M a n a g e m e n t B r a n c h to 

c o n t r o l t ranspor t and d isposa l o f spec ia l was tes in the P r o v i n c e . U l t i m a t e l y , the 

d isposa l o f s p e c i a l was tes w i l l be l i m i t e d to app roved f a c i l i t i e s . A l t h o u g h t h e r e 

a r e c u r r e n t l y no a p p r o v e d f a c i l i t i e s in B . C . , the Was te Managemen t B r a n c h is 

c u r r e n t l y n e g o t i a t i n g w i t h indust ry to es tab l i sh such f a c i l i t i e s . 
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FIGURE 3 . 4 . 1 . P R O P O S E D C U R V E F O R DETERMINING CLASSIFICATION 
OF CHLORINATED H Y D R O C A R B O N SOLVENTS AS SPECIAL 
WASTES. 
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3.4.1.6 C o n t r o l s by U n i t e d S t a t e s A g e n c i e s . The U n i t e d S ta tes is the 

ma jo r source of s u p p l y f o r t h e s u b j e c t c h l o r i n a t e d s o l v e n t s u s e d in B r i t i s h 

C o l u m b i a . T h e r e is a r e s u l t i n g i n t i m a t e a w a r e n e s s by the B . C . indust ry of 

r e l evan t A m e r i c a n regu la t i ons and r e c o m m e n d e d c o n t r o l s , e s p e c i a l l y those of the 

N a t i o n a l I n s t i t u t e f o r O c c u p a t i o n a l S a f e t y and H e a l t h and the 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 . F u r t h e r m o r e , t h e B . C . W o r k e r s ' C o m p e n s a t i o n B o a r d 

p e r m i s s i b l e l e v e l s f o r exposure to so l ven t vapors in the w o r k p l a c e a re adop ted 

f r o m the S tandards of the A m e r i c a n Cong ress o f G o v e r n m e n t a l a n d I n d u s t r i a l 

H y g i e n i s t s . 

3.4.2 A s s e s s m e n t o f N e e d f o r C o n c e r n A b o u t C h l o r i n a t e d So lven t U s e in 

B r i t i s h C o l u m b i a . Sec t i on 3.3 i n d i c a t e d that a t m o s p h e r i c emiss ions are the mos t 

impo r tan t sources of r e l ease o f c h l o r i n a t e d so lven ts to the e n v i r o n m e n t . S o l i d 

w a s t e s l u d g e s a r e p r o b a b l y r e l a t i v e l y m inor sources of re lease of c h l o r i n a t e d 

so l ven t s . Th is s tudy found no a q u e o u s w a s t e s w h i c h c o u l d be c o n s i d e r e d as 

s i gn i f i can t sou rces . 

3.4.2.1 A t m o s p h e r i c E m i s s i o n s . L o c a l i z e d a t m o s p h e r i c emiss ions (such as 

in a w o r k p l a c e ) a r e r e a s o n a b l y m o n i t o r e d a n d c o n t r o l l e d by t h e W o r k e r s ' 

C o m p e n s a t i o n B o a r d o f B r i t i s h C o l u m b i a . P o i n t sou rces a re m o n i t o r e d p r i m a r i l y 

by m u n i c i p a l i t i e s s u c h as t h e G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t . S o m e 

w o r k p l a c e s in t h e P r o v i n c e s t i l l do have high a i r emiss ions and , in mos t c a s e s , 

app rop r i a te r e m e d i a l measures a re in p lann ing s tages . 

The reasons for h igh l o c a l i z e d a i r emiss ions i nc l ude : 

o imprope r m a i n t e n a n c e o f equ ipmen t , 

o inadequa te des ign o f equ ipmen t and v e n t i l a t i o n f a c i l i t i e s , 

o u s e o f a n t i q u a t e d e q u i p m e n t s u c h a s d e g r e a s e r s w i t h imp rope r 

vapor ba r r i e r s or " t r a n s f e r " dry c l e a n i n g equ ipmen t , and 

o c a r e l e s s ope ra to r use o f so l ven t s . 

It appears tha t the users and supp l ie rs are consc ien t i ous l y a t t e m p t i n g to 

a l l e v i a t e t h e a b o v e p r o b l e m s . It shou ld be the ro le of Workers ' C o m p e n s a t i o n 

B o a r d to assure tha t such e f f o r t s a re ongo ing . 
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B e y o n d t h e l o c a l i z e d w o r k p l a c e e n v i r o n m e n t , the need for c o n t r o l o f 

c h l o r i n a t e d s o l v e n t a i r e m i s s i o n s to t h e g e n e r a l e n v i r o n m e n t is no t k n o w n . 

T h e r e h a v e b e e n no k n o w n a i r s a m p l i n g s a n d ana l yses to d e t e r m i n e amb ien t 

c o n c e n t r a t i o n s of c h l o r i n a t e d so lven ts in B r i t i s h C o l u m b i a . T h e e v a l u a t i o n o f 

r i sk to the gene ra l popu la t ion is t h e r e f o r e not poss ib le . 

T h e r isk to the genera l popu la t i on f r o m exposure to a m b i e n t c h l o r i n a t e d 

s o l v e n t s is p robab ly m i n i m a l . C h l o r i n a t e d so lven t use in B . C . is low r e l a t i v e to 

use in more h igh ly i n d u s t r i a l i z e d areas of N o r t h A m e r i c a . F u r t h e r m o r e , ve r y low 

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

c h l o r i n a t e d so lven ts exh ib i t low t o x i c i t y r e l a t i v e t o m a n y o t h e r c h e m i c a l s in 

u s e . F o r e x a m p l e , a i r m o n i t o r i n g of p e r c h l o r o e t h y l e n e in s e l e c t e d high p o p u 

la t ion areas of the U n i t e d S ta tes has shown m i n i m a l r isk to p o p u l a t i o n s ( E v a n s 

e t a l . , 1979). H i g h popu la t ion a reas w e r e s e l e c t e d because of the p ropo r t i ona te 

number of dry c l e a n i n g p lants to p o p u l a t i o n . N e w Y o r k C i t y m o n i t o r i n g showed a 

p e r c h l o r o e t h y l e n e range f r o m 0.2 to 10.6 ppb (med ian , 1.0 ppb) . H o u s t o n , w h i c h 

is the major p roduc t i on c e n t r e fo r p e r c h l o r o e t h y l e n e , had leve ls f r o m <JD. I to 4.5 

ppb (med ian , 0.1 I ppb) in suburban a reas near the p roduc t i on s i t e s . H ighe r l eve ls 

w e r e a lways obse rved m id -week and dur ing per iods of a t m o s p h e r i c s tagna t i on due 

to the absence of w ind and l i m i t e d v e r t i c a l m i x i n g . 

The a c t u a l i m p a c t of c h l o r i n a t e d so lven t emiss ions t o t h e a t m o s p h e r e 

c o n t i n u e s to be a sub jec t o f a c t i v e deba te (e .g . L a p p , 1980). W h i l e i t has been 

assumed that most c h l o r i n a t e d compounds r a p i d l y d e g r a d e in t h e s t r a t o s p h e r e 

( F u l l e r , 1976) , I, I, I - t r i c h l o r o e t h a n e has been assumed to degrade much s lower 

w i t h l i f e t i m e s w h i c h range f r o m I to I I y e a r s . F u r t h e r m o r e , a t t e n t i o n has 

f ocused on the haza rds of the c h l o r i n a t e d compounds ins tead of the i r deg rada t i on 

p roduc t s . T r i c h l o r o e t h a n e f o r e x a m p l e c a n d e g r a d e to p h o s g e n e , h y d r o g e n 

c h l o r i d e a n d a c e t y l c h l o r i d e , a l l o f w h i c h m a y be mo re haza rdous than t r i 

ch lo roe thane (Lapp , 1980). If i t is found in the f u t u r e t h a t c h l o r i n a t e d h y d r o 

c a r b o n e m i s s i o n s to t h e a tmosphe re are of c o n c e r n , a t o t a l g l oba l app roach is 

the on ly e f f e c t i v e means of con t ro l due to the rap id d ispersa l o f the compounds 

t h r o u g h o u t t h e a t m o s p h e r e . A r e g i o n a l approach wou ld have l i t t l e e f f e c t on 

exposure l eve l s , as i nd i ca ted by a c o m p a r i s o n of 2316 tonnes c h l o r i n a t e d so lven ts 

u s e d in B r i t i s h C o l u m b i a in 1981 versus an e s t i m a t e d 2,000,000 tonnes used in 
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N o r t h A m e r i c a . In a d d i t i o n , g i v e n t h e ongo ing t rend for con t ro l s by users to 

m i n i m i z e vapor losses, f u r t h e r l e g i s l a t i v e con t ro l s on reg iona l a i r em iss i ons m a y 

be r e l a t i v e l y i n e f f e c t i v e and unnecessa ry . 

3.4.2.2 So l i d Was te and Spent So lven t D i s p o s a l . The s i t e v i s i t s conduc ted 

du r ing th is s tudy unde rsco red the need fo r proper so l i d and l iqu id was te d isposa l 

f a c i l i t i e s in B r i t i s h C o l u m b i a . Use rs of c h l o r i n a t e d so l ven ts are gene ra l l y f a c e d 

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

D isposa l me thod op t ions p rov ided by supp l ie rs a r e : 

o t r a n s p o r t a t i o n of so lven t to l i censed r e c l a i m e r s in the U . S . ( there 

a re no such r e c l a i m e r s in B . C . ) , 

o i n c i n e r a t i o n in a p p r o v e d f a c i l i t i e s ( c o m m e r c i a l i nc ine ra to rs for 

such purposes are not a v a i l a b l e in B . C . ) , 

o evapo ra t i on o f s m a l l q u a n t i t i e s , 

o l a n d f i l l b u r i a l in c o m p l i a n c e w i t h l o c a l , s t a t e , p r o v i n c i a l , or 

f ede ra l r egu la t i ons (approved land f i l l s a re not a v a i l a b l e in B . C . ) . 

A d v i c e p r o v i d e d t o u s e r s by P r o v i n c i a l and F e d e r a l po l lu t ion con t ro l 

a g e n c i e s on d i s p o s a l is g e n e r a l l y o r i e n t e d t o w a r d s l a n d f i l l b u r i a l a t an 

E P A - a p p r o v e d land f i l l in the U . S . O f n ine users i n t e r v i e w e d for th is s tudy : 

o O n e d e f i n i t e l y sent s ludges to an app roved U . S . land d isposal s i te 

and so l ven ts for r e c o v e r y to a U . S . r e c l a i m e r . 

o O n e c o n t r a c t e d a l o c a l d isposa l f i r m w h i c h c l a i m e d to send the 

sludges to an a p p r o v e d U . S . s i t e . H o w e v e r th is c l a i m is d o u b t f u l . 

o T w o c o n t r a c t e d o t h e r l o c a l d i s p o s a l f i r m s a n d t h e u l t i m a t e 

d isposa l me thods w e r e unknown . 

o One exposed the s ludges to the open a i r to v o l a t i l i z e the s o l v e n t s , 

w i t h subsequent d isposal o f the r ema in i ng g rease m a t e r i a l s in t h e 

m u n i c i p a l d u m p . (This m e t h o d was m e n t i o n e d by a supp l ie r to be 

ve ry common . ) 



- 73 -

o O n e , a d r y c l e a n e r , p l a c e d c a r b o n c a r t r i d g e s in a dry c l e a n i n g 

u n i t t o r e c o v e r a l l r e s i d u a l s o l v e n t , a n d s u b s e q u e n t l y t h e 

c a r t r i d g e s were d isposed in a m u n i c i p a l l a n d f i l l . 

o A n o t h e r dry c l eane r d isposed of s m a l l quan t i t i es (100 m l / w e e k ) of 

s t i l l bo t t oms in a m u n i c i p a l l a n d f i l l . 

o T w o o ther users c l a i m e d to have no so l i d or l i qu id was tes because 

the so lven ts w e r e used to f o r m u l a t e o ther p r o d u c t s . H o w e v e r , one 

o f t h e u s e r s h a d m a n y d r u m s o f h e a v y m e t a l - c o n t a i n i n g was te 

m a t e r i a l s at hand because no dec is ion had been made p r o v i n c i a l l y 

o r l o c a l l y on t h e a c c e p t a b i l i t y o f the m a t e r i a l s for d isposa l in 

B . C . l and f i l l s i t es . 

S o l v e n t s m u s t be o f s p e c i f i c q u a l i t y to be cons ide red a c c e p t a b l e for 

r e c l a m a t i o n . So l ven t s cons ide red to be " too d i r t y " for r e c l a m a t i o n w o u l d h a v e 

to be d isposed by o the r means . A s men t i oned ea r l i e r in th is r e p o r t , a f e a s i b i l i t y 

s tudy for a s o l v e n t r e c o v e r y f a c i l i t y is b e i n g u n d e r t a k e n by H a r r i s o n s a n d 

C r o s f i e l d . 

T h e i m p l i c a t i o n s of cu r ren t d isposa l p r a c t i c e s to the B . C . e n v i r o n m e n t 

are u n c e r t a i n . A b r ie f rev iew of ground w a t e r a n a l y s e s a n d l a n d f i l l l e a c h a t e 

s t u d i e s in B . C . r e v e a l e d no ev idence of ana lyses for c h l o r i n a t e d s o l v e n t s . The 

on ly f a c i l i t i e s a v a i l a b l e for e n v i r o n m e n t a l l y a c c e p t a b l e d isposa l and r e c o v e r y o f 

c h l o r i n a t e d s o l v e n t s used in B r i t i s h C o l u m b i a a re l oca ted in the U n i t e d S t a t e s . 

T h e i nab i l i t y o f C a n a d i a n p rov inc i a l and f ede ra l a u t h o r i t i e s , and t h e p u b l i c to 

a l l o w , e n c o u r a g e , and /o r p rov ide such f a c i l i t i e s in B r i t i s h C o l u m b i a is of g rea t 

c o n c e r n to i ndus t r y . W i th the a v a i l a b i l i t y of t he s i t e s f o r d i s p o s a l , C a n a d i a n 

a u t h o r i t i e s a re not p ressed for the es tab l i shmen t of d isposa l f a c i l i t i e s in B r i t i s h 

C o l u m b i a . If, h o w e v e r , U . S . a u t h o r i t i e s i n s o m e w a y d i s c o u r a g e f u r t h e r 

i m p o r t a t i o n o f C a n a d i a n w a s t e s , the s i t ua t i on wou ld have to change d r a s t i c a l l y . 

It is r e c o m m e n d e d t h a t p l a n n i n g f o r d i s p o s a l f a c i l i t i e s in B . C . s h o u l d be 

e x p e d i t e d , ra the r than a w a i t i n g p o l i t i c a l p o l i c y changes in the U n i t e d S t a t e s . 
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3.4.3 P r e d i c t e d T rends . T rends of use for s p e c i f i c so lven ts we re d iscussed in 

S e c t i o n 3 . 1 . 5 . T h e d r y c l e a n i n g i n d u s t r y p r e d i c t s c o n t i n u e d u s a g e o f 

p e r c h l o r o e t h y l e n e . T h e p r o d u c t is cons ide red the best so lvent for use in dry 

c l e a n i n g . The vo lumes so ld in B . C . are e x p e c t e d to d e c r e a s e d u e to i m p r o v e d 

p r o c e s s e q u i p m e n t . T h e p a i n t i n d u s t r y has v i r t u a l l y e l i m i n a t e d the use o f 

c h l o r i n a t e d so lven ts because of t he i r expense . O the r o r g a n i c s o l v e n t s s u c h as 

x y l e n e a n d t o l u e n e a r e used for o i l - b a s e d pa in ts , howeve r the genera l t rend is 

t owards la tex w a t e r - b a s e d p roduc t s . 

T h e m e t a l c l e a n i n g i n d u s t r y in t h e V a n c o u v e r a r e a f inds t r i c h l o r o 

e thy lene a mo re f avo rab le so l ven t , in t e r m s o f e f f e c t i v e n e s s , t h a n t r i c h l o r o 

e t h a n e . A l t e r n a t i v e s a r e b e i n g s o u g h t , i n c l u d i n g c o n s i d e r a t i o n of the more 

expens ive f reons . It should be no ted t ha t our assessment of the m e t a l c l e a n i n g 

i n d u s t r y d i f f e r s f r o m t h e assessment of Dow C h e m i c a l personnel who p r e d i c t 

i nc reas ing usage of t r i c h l o r o e t h a n e . 

M e t h y l e n e c h l o r i d e is u s e d p r i m a r i l y by p a i n t s t r i p p e r s w h o h a v e 

a m b i v a l e n t impress ions of i ts e f f e c t i v e n e s s a n d d e s i r a b i l i t y . A l t e r n a t i v e s to 

m e t h y l e n e c h l o r i d e a r e be ing sought by the p l as t i c re fu rb isher inc luded in th is 

s tudy . 

3.4.4 E c o n o m i c Incent ives fo r C o n t r o l . Some of the e c o n o m i c i ncen t i ves for 

c o n t r o l have a l ready been d e s c r i b e d . These i ncen t i ves w e r e based on t h e r a p i d 

r i s ing cos ts of the c h l o r i n a t e d so l ven t s . D u r i n g the s tudy , users and d is t r i bu to rs 

f r equen t l y men t i oned t h e b u r d e n s i m p o s e d by t h e C a n a d i a n t a x a t i o n s y s t e m 

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

equ ipmen t . A s an e x a m p l e , the f o l l o w i n g cos ts are assoc ia ted w i t h the purchase 

o f any equ ipment in B r i t i s h C o l u m b i a : 

o bas ic c o s t , 

o t r a n s p o r t a t i o n c o s t s ( u s u a l l y n e w d r y c l e a n i n g e q u i p m e n t is 

ob ta ined f r o m I ta ly or the U n i t e d S ta tes ) , 

o F e d e r a l d u t y ( 1 2 . 1 % m a c h i n e t a x on a l l e q u i p m e n t , un l i ke the 

U n i t e d S ta tes whe re p rov is ions a re made for low duty on po l l u t i on 

c o n t r o l equ ipmen t ) , 
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o F e d e r a l S a l e s T a x (9%-wh ich may be reduced if the equ ipmen t is 

c o n s i d e r e d as energy c o n s e r v a t i o n equ ipmen t ) , 

o P r o v i n c i a l Sales T a x (6%), 

o M u n i c i p a l Equ ipmen t T a x (app rox ima te l y 1.5% a n n u a l l y , w i t h 10% 

d e p r e c i a t i o n a l l o w e d per y e a r ) . 

T h e mos t f requent bone of c o n t e n t i o n was the m u n i c i p a l t ax w h i c h was 

c o n s i d e r e d a " f i n a l s t r a w " fo r t a x a t i o n and a de te r ren t to i n v e s t m e n t i n B r i t i s h 

C o l u m b i a . In p r i n c i p l e , po l l u t i on c o n t r o l equ ipment is not sub jec t to m u n i c i p a l 

t a x . H o w e v e r , the t ax exemp t c a t e g o r y is on ly a p p l i c a b l e to e q u i p m e n t w h i c h 

p reven ts re leases ou ts ide of a bu i ld ing (e .g . , a sc rubber or c h e m i c a l p r e c i p i t a t i o n 

equ ipmen t fo r w a s t e w a t e r t r e a t m e n t ) . A " s n i f f e r " such as used in d ry c l e a n i n g 

is no t c o n s i d e r e d po l l u t i on c o n t r o l equ ipmen t and thus sub jec t to t ax because it 

is c a t e g o r i z e d as necessa ry fo r "wo rke r p r o t e c t i o n ra ther than po l l u t i on c o n t r o l " . 

T h e i n d u s t r y r e g a r d s these v iews of the B r i t i s h C o l u m b i a A s s e s s m e n t B o a r d as 

un reasonab le . 

3.4.5 I n d u s t r y R e g u l a t o r y A g e n c y L i a i s o n a n d F u t u r e R e g u l a t o r y 

R e q u i r e m e n t s . T h i s s t u d y i n d i c a t e d tha t m a n u f a c t u r e r s , d i s t r i bu to rs and users 

are c o n s c i e n t i o u s l y s e l f - r e g u l a t i n g emiss ions of the s e l e c t e d c h l o r i n a t e d s o l v e n t s 

in B r i t i s h C o l u m b i a . It is suggested that fu r the r regu la t ions are not r e q u i r e d . 

A m o r e essen t i a l r equ i remen t exp ressed by the i ndus t r y , is the need fo r 

a d i f f e r e n t a p p r o a c h by government agenc ies w i t h respons ib i l i t i es for po l l u t i on 

c o n t r o l . Industry r ep resen ta t i ves c o n t i n u a l l y s t ressed the n e e d f o r g o v e r n m e n t 

a g e n c i e s t o w o r k w i t h i ndus t r y to reso l ve p rob lems ra ther than a c t i n g on l y to 

i den t i f y p rob lems and impose dead l ines fo r r e m e d i a l a c t i o n s . In the v i e w of the 

i n d u s t r y , g o v e r n m e n t r ep resen ta t i ves are cons ide red i nc reas ing l y as an tagon i s t s , 

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

v i a b l e . In t h e words of one user "we should be happy to see tha t M r . X f r o m 

Was te M a n a g e m e n t B r a n c h or E P S or W C B is c o m i n g for a v i s i t . I n s t e a d , w e 

w o u l d r a t h e r l o c k o u r d o o r s and s h u t t h e l i g h t s o f f " . A m o n g the pos i t i ve 

suggest ions of indus t ry regard ing i ndus t r y - r egu la to r y agency l ia ison w e r e : 
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G o v e r n m e n t shou ld have expe r t s who a re e x t r e m e l y know ledgeab le 

about p a r t i c u l a r p rocesses and who can r e c o m m e n d what r e m e d i a l 

ac t i ons to t a k e . 

G o v e r n m e n t r e q u i r e m e n t s s h o u l d be c o n s i s t e n t . The v iews of 

i n d i v i d u a l s w i t h i n an a g e n c y o r o f a g e n c i e s s h o u l d no t v a r y 

r e g a r d i n g r e q u i r e m e n t s of i ndus t ry . L i a i s o n be tween W M B , E P S , 

D F O and W C B was c o n s i d e r e d to be v e r y poor . 

R e q u i r e m e n t s of indus t ry shou ld be imposed by ind iv idua ls who a re 

a lso c o g n i t i v e o f bus iness v i a b i l i t y . 
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A C K N O W L E D G E M E N T S 

M s . M e l o d y F a r r e l l h a d a l e a d r o l e in i n i t i a t i n g t h i s p r o j e c t . M s . 

F a r r e l l a n d M s . E v a G e r e n c h e r o b t a i n e d , r e v i e w e d and assessed much of the 

background l i t e ra tu re for th is p r o j e c t . We are g r a t e f u l f o r t h e i r c o m p e t e n c e 

and in te res t dur ing the s tudy p e r i o d . 

We w ish to t h a n k D o u g l a s W i l s o n o f 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 

S e r v i c e ( P a c i f i c R e g i o n ) , who as s c i e n t i f i c a u t h o r i t y , p rov ided us w i t h h is good 

p a t i e n c e and we l l though t -ou t s c i e n t i f i c c o m m e n t s th roughout the s tudy . 

R e c o g n i t i o n must a lso be g iven to the ind iv idua ls who su f f e red through 

the s l ings and a r rows o f repor t p r e p a r a t i o n . T h e s e i n d i v i d u a l s i n c l u d e L e s l i e 

B o r l e s k e and M a r i l y n n R i c h t e r , and f r o m E . V . S . Consu l t an t s L t d . - Sarah I rwin, 

M a r i a M e e s , and P a u l W h e e l e r . 



A P P E N D I X I 

R E V I E W O F P H Y S I C A L A N D B I O L O G I C A L P R O P E R T I E S , 

A N D E N V I R O N M E N T A L F A T E S O F M E T H Y L E N E C H L O R I D E , 

T R I C H L O R O E T H Y L E N E , P E R C H L O R O E T H Y L E N E 

A N D 1,1,1 - T R I C H L O R O E T H A N E * 

• R e f e r e n c e l is t at back o f A p p e n d i x I 



M e t h y l e n e C h l o r i d e 

A l t e r n a t e N a m e s 

CI 
M e t h y l e n e c h l o r i d e 

r . - u M e t h y l e n e d i ch lo r i de 
v> H M e t h a n e d i ch lo r i de 

M e t h y l e n e b i ch lo r i de 
D i c h l o r o m e t h a n e 

H 
C A S N O . 75-09-2 
T S L N O . P A 80500 

P h y s i c a l P r o p e r t i e s 

The genera l phys i ca l p roper t i es of d i c h l o r o m e t h a n e a re as f o l l o w s . 

M o l e c u l a r we igh t 84.94 
(Weast , 1977) 

M e l t i n g point - 9 5 ° C 
(Weast , 1977) 

B o i l i n g point at 760 to r r 39 .75oC 
(Weast , 1977) 

Vapor pressure at 2 0 ° C 362.4 to r r 
(Pearson and M c C o n n e l l , 1975) 

So lub i l i t y in w a t e r at 2 5 ° C 13,200 to 20,000 m g / L 

L o g o c t a n o l / w a t e r p a r t i t i o n c o e f f i c i e n t 1.25 
(Hansch et a I., 1975) 

B i o l o g i c a l P r o p e r t i e s 

A q u a t i c Spec ies F r e s h w a t e r ( U . S . E P A , 1978) 

F a t h e a d minnow 96-h L C 5 0 193,000-310,000 u g / L 
B l u e g i l l 96-h L C 5 0 224,000 u g / L 
Daphn ia magna 48-h L C 5 0 224,000 u g / L 

E P A A m b i e n t W a t e r Q u a l i t y C r i t e r i a - F r e s h w a t e r 

4,000 u g / L 24 h a v e r a g e 
9,000 u g / L at any t i m e 



A q u a t i c spec ies S a l t w a t e r ( U . S . E P A , 1978) 

Sheepshead m innow 
M y s i d sh r imp 

96-h L C 5 0 
96-h L C 5 0 

331,000 u g / L 
256,000 u g / L 

E P A A m b i e n t W a t e r Q u a l i t y C r i t e r i a - M a r i n e 

1,900 u g / L 
4,400 u g / L 

24 h ave rage 
at any t i m e 

N o C a n a d i a n c r i t e r i a or s tandards . 

H u m a n and A n i m a l H e a l t h 

P e r m i s s i b l e C o n c e n t r a t i o n s in A i r 

- B . C . Worke rs ' C o m p e n s a t i o n B o a r d : 8 h l im i t - 700 m g / m 3 (200 ppm) 
15 m in l i m i t - 8 7 0 m g / m 3 (250 ppm) 

- A l b e r t a and O n t a r i o : 8 h l i m i t - 1 0 0 ppm 

- U . S . r e c o m m e n d e d c r i t e r i a (in p resence o f ca rbon monox ide) 

C ( C O ) + C (me thy lene c h l o r i d e 

L(C) ) L (methy lene ch lo r ide ) shou ld be less than 0.5 

for a 10 h w o r k d a y , 40 h w o r k w e e k whe re 

C ( C O ) = a c t u a l c o n e , of ca rbon monox ide 
L ( C O ) = r e c o m m e n d e d m a x . exposure C O of 35 ppm 
C ( C H 2 C l 2 ) = a c t u a l c o n e , of m e t h y l e n e ch lo r i de 

L ( C H 2 C l 2 ) = r e c o m m e n d e d m a x . exposure of m e t h y l e n e c h l o r i d e o f 75 ppm 

E x a m p l e s of e f f e c t s ( A g a t h a C o r p . , 1976): 

o m a n y c a s e s t u d i e s repo r ted whe re pa in te rs us ing m e t h y l e n e c h l o r i d e in a 
c l o s e d r o o m b e c a m e f a i n t , g iddy , and " s t u p i d " . O t h e r s y m p t o m s i n c l u d e 
rap id pu l se , shor tness of b rea th and great fa t igue 

o o ther e f f e c t s i nc lud ing dea th d e s c r i b e d in above r e f e r e n c e 

E p i d e m i o l o g i c a l s tud ies of wo rke r s us ing m e t h y l e n e c h l o r i d e w e r e r e p o r t e d by 
Dow (1982), and m e t h y l e n e ch lo r i de was c l a i m e d to have had "no r e l a t e d adve rse 
e f f e c t s on h e a l t h " . 

D e s i g n a t i o n of me thy l ene ch lo r i de as a c a r c i n o g e n is of c o n t r o v e r s y . In s tud ies 
w h i c h showed c a r c i n o g e n i c response, m i c e w e r e f o r c e fed m a s s i v e doses of so lven t 
(Dow, 1982). 



E n v i r o n m e n t a l Exposu re 

D u r i n g t he N a t i o n a l O r g a n i c s M o n i t o r i n g Survey ( U . S . E P A , 1978), me thy l ene 
c h l o r i d e was pos i t i ve l y d e t e c t e d in 15 of 109 d r i n k i n g w a t e r s a m p l e s o b t a i n e d 
t h r o u g h o u t t h e U . S . T h e m e a n c o n c e n t r a t i o n o f the pos i t i ve va lues was 6.1 
u g / L . 

A i r emiss ion samples w h i c h we re a n a l y z e d for m e t h y l e n e ch lo r i de w e r e r e s t r i c t e d 
to w o r k p l a c e s a m p l e s . 

E n v i r o n m e n t a l F a t e 

See f o l l ow ing tab le (Ca l l ahan and S l i m a k , 1979). 
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Tr ich loroethy lene 

A l t e r n a t e N a m e 

c i x CI 
c = c 

T r i c h l o r o e t h y l e n e 
E t h y l e n e t r i c h l o r i d e 
E t h i n y l t r i c h l o r i d e (p lus 

n u m e r o u s c o m m e r c i a l 

T r i - C l e n e 
T r i c h l o r o e t h e n e 

C A S N O . 79-01-6 
T S L N O . K X 45500 

P h y s i c a l P r o p e r t i e s 

The genera l phys i ca l p roper t i es of t r i c h l o r o e t h y l e n e a re g iven b e l o w . 

M o l e c u l a r we igh t 131.39 
(Weast , 1977) 

M e l t i n g point - 7 3 ° C 
(Weast , 1977) 

B o i l i n g point at 760 to r r 8 7 ° C 
(Weast , 1977) 

Vapor pressure a t 2 0 ° C 57 .9 to r r 
(Pearson and M c C o n n e l l , 1975) 

So lub i l i t y in w a t e r at 2 0 ° C 1100 m g / L 
(Pearson and M c C o n n e l l , 1975) 

L o g o c t a n o l / w a t e r pa r t i t i on c o e f f i c i e n t 2.29 
(Leo et a l . , 1971) 

B i o l o g i c a l P r o p e r t i e s 

A q u a t i c Spec ies - F r e s h w a t e r ( E P A , 1978) 

F a t h e a d minnow 96-h L C 5 0 40,700 u g / L 
B l u e g i l l 96-h L C 5 0 44,700 u g / L 
Daphn ia magna 48-h L C 5 0 85,200 u g / L 
B l u e g i l l (loss 

of equ i l i b r ium) 96-h E C 5 0 21,900 u g / L 

E P A A m b i e n t Wa te r Q u a l i t y C r i t e r i a - F r e s h w a t e r 

1,500 u g / L 24 h ave rage 
3,400 u g / L at any t i m e 



A q u a t i c Spec ies - S a l t w a t e r ( E P A , 1978) 

L a c k of t o x i c i t y i n f o r m a t i o n , t h e r e f o r e , no E P A C r i t e r i a for s a l t w a t e r s p e c i e s . 

N o C a n a d i a n c r i t e r i a or s tandards . 

H u m a n and A n i m a l H e a l t h 

P e r m i s s i b l e c o n c e n t r a t i o n s in a i r : 

A m e r i c a n C o n f e r e n c e of G o v e r n m e n t a l Industr ia l Hyg ien i s t s 
(8 h t i m e a c c e p t e d ove r 40 h w o r k w e e k ) : 

268 m g / m 3 (50 ppm) 

B . C . Worke rs ' C o m p e n s a t i o n B o a r d : 
8 h l i m i t : 535 m g / m 3 (100 ppm) 
15 m in l i m i t : 800 m g / m 3 (150 ppm) 

E x a m p l e s of e f f e c t s : ( F u l l e r , 1976) 

o d e c r e a s e d p e r f o r m a n c e in psychophys io l og i ca l tests upon exposure to 1000 
ppm fo r 2 hours 

o dea th at 8000 ppm 

o h e a d a c h e , d i z z i n e s s , f a t i g u e , d i s t u r b e d s l e e p , loss of a p p e t i t e , a l c o h o l 
i n t o l e r a n c e at v a r i e d c o n c e n t r a t i o n s ( 20 ppm) for 3-6 years exposure 

T r i c h l o r o e t h y l e n e repo r t ed l y caused l i ver cance r in m i c e w h i c h we re f o r c e d - f e d 
m a s s i v e d o s e s . R a t s d i d no t d e v e l o p c a n c e r . I d e n t i f i c a t i o n o f 
t r i c h l o r o e t h y l e n e as c a r c i n o g e n c o n t r o v e r s i a l . In 1980 , t h e E P A S c i e n c e 
A d v i s o r y B o a r d S u b c o m m i t t e e on A i r b o r n e C a r c i n o g e n s re fused to a c c e p t the E P A 
C a r c i n o g e n A s s e s s m e n t G r o u p ' s c o n c l u s i o n t h a t t r i c h l o r o e t h y l e n e should be 
regu la ted as a c a r c i n o g e n (Dow, 1983). 

E n v i r o n m e n t a l Exposu res 

D u r i n g N a t i o n a l O r g a n i c s M o n i t o r i n g Survey (U .S . E P A ) , t r i c h l o r o e t h y l e n e was 
d e t e c t e d i n : 4 of I 12 d r ink ing w a t e r samp les ob ta ined t h r o u g h o u t t h e U . S . in 
M a r c h , 1976, w i t h mean c o n c e n t r a t i o n s of II u g / L in the pos i t i ve d e t e c t i o n s ; 28 
of 113 c i t i e s in M a y - J u l y samp les w i t h a 21 u g / L mean c o n c e n t r a t i o n in t h e 28 
s a m p l e s ; a n d , 19 o f 105 c i t i e s dur ing N o v e m b e r - J a n u a r y samp l i ngs , w i t h a 1.3 
u g / L ave rage in the 19 samp les ( E P A , 1978). 

F u l l e r (1976) e s t i m a t e d a m b i e n t t r i c h l o r o e t h y l e n e c o n c e n t r a t i o n s t o be II 
n a n o g r a m s / m 3 in a i r and 0.6 n a n o g r a m s / L in w a t e r . C o n c e n t r a t i o n s in a i r of one 
indus t r ia l a rea w e r e e s t i m a t e d to be 86 n a n o g r a m s / m 3 . 

E n v i r o n m e n t a l F a t e 

See f o l l o w i n g t a b l e . 
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P e r c h l o r o e t h y l e n e 

A l t e r n a t e N a m e s 

— . P e r c h l o r o e t h y l e n e 
CI E t h y l e n e t e t r a c h l o r i d 

Q Q / T e t r a c h l o r o e t h y l e n e 
P e r c h l o roe thene 
T e t r a c h l o r o e t h e n e 
" P e r c " 

C A S N O . 127-18-4 
T S L N O K X 38500 

P h y s i c a l P r o p e r t i e s 

The genera l phys i ca l p roper t i es of p e r c h l o r o e t h y l e n e are g iven b e l o w . 

M o l e c u l a r we igh t 165.83 
(Weast , 1977) 

M e l t i n g point - 2 2 . 7 o C 
(Ve rschue ren , 1977) 

B o i l i n g point at 760 to r r I 2 I ° C 
(Weast , 1977) 

Vapor pressure at 2 0 ° C 14 to r r 
(Pearson and M c C o n n e l l , 1975) 

So lub i l i t y in wa te r at 20OC 150 to 200 m g / l * 

L o g o c t a n o l / w a t e r p a r t i t i o n c o e f f i c i e n t 2.88 
(Nee l y et a l . , 1974) 

B i o l o g i c a l P r o p e r t i e s 

A q u a t i c Spec ies - F r e s h w a t e r ( E P A , 1978) 

F a t h e a d minnow 96-h L C 5 0 18,400 u g / L 
B l u e g i l l 96-h L C 5 0 12,900 u g / L 
D a p h n i a magna 

(water f lea) 48-h L C 5 0 17,700 u g / L 
F a t h e a d minnow (loss 

of equ i l i b r i um) 96-h L C 5 0 14,400 u g / L 

E P A A m b i e n t W a t e r Q u a l i t y C r i t e r i a - F r e s h w a t e r 

310 u g / L 24 h ave rage 
700 u g / L at any t i m e 



A q u a t i c Spec ies - S a l t w a t e r ( E P A , 1978) 

M y s i d sh r imp 96-h L C 5 0 
Sheepshead minnow 96-h L C 5 0 
M y s i d sh r imp l i f e - c y c l e c h r o n i c v a l u e : 

E P A A m b i e n t W a t e r Q u a l i t y C r i t e r i a - M a r i n e 

79 u g / L 24 h ave rage 
180 u g / L at any t i m e 

N o C a n a d i a n c r i t e r i a or s tanda rds . 

H u m a n and A n i m a l , H e a l t h 

P e r m i s s i b l e c o n c e n t r a t i o n s in a i r : 

N a t i o n a l Inst i tu te o f O c c u p a t i o n a l H e a l t h and S a f e t y : 
670 m g / m 3 (100 ppm) 

B . C . Worke rs ' C o m p e n s a t i o n B o a r d : 8 h l im i t - 670 m g / m 3 (100 ppm) 
15 m in l i m i t - 1 0 0 0 m g / m 3 (150 ppm) 

E x a m p l e s of e f f e c t s ; ( F u l l e r , 1976) 

o 50 p p m , odor i m m e d i a t e l y apparen t 

o 75-80 p p m , 1-4- m inu te exposure - poss ib le eye i r r i t a t i o n 

o 1 0 0 - 1 2 0 p p m , I h e x p o s u r e - f e e l i n g o f " f u l l n e s s " in t h e h e a d , d ry 
p a l a t e , eye i r r i t a t i o n 

o 2 0 0 - 2 4 0 p p m , 0 . 5 - 2 h e x p o s u r e - s t i n g i n g o f e y e s , c o n g e s t i o n , 
l igh theadness , d i z z i n e s s 

o 4 7 5 - 6 0 0 p p m , 2 h e x p o s u r e - s e v e r a l s y m p t o m s i n c l u d i n g i n c r e a s e d 
s a l i v a t i o n , i r r i t a t i o n , a n d m e n t a l e f f o r t r e q u i r e d f o r g o o d m o t o r 
coo rd ina t i on 

o 1000 p p m , 1.5 h exposure - many symptoms inc lud ing m a r k e d i r r i t a t i o n to 
eyes and upper r esp i r a to r y t r a c t 

o 2000 p p m , i m m e d i a t e ane thes ia 

P e r c h l o r o e t h y l e n e w a s f o u n d t o i n d u c e l i v e r t u m o r s in m i c e w h i c h w e r e 
f o r c e - f e d l a r g e q u a n t i t i e s o f the s o l v e n t . Tes t ra ts d id not respond s i m i l a r l y 
(Dow, 1982). F u r t h e r t e s t i n g is b e i n g c a r r i e d ou t by t h e N a t i o n a l C a n c e r 
I n s t i t u t e . In 1980, the E P A S c i e n c e A d v i s o r y B o a r d S u b c o m m i t t e e on A i r b o r n e 
C a r c i n o g e n s r e f u s e d t o a c c e p t t h e E P A C a r c i n o g e n A s s e s s m e n t G r o u p ' s 
c o n c l u s i o n t h a t p e r c h l o r o e t h y l e n e s h o u l d be r e g u l a t e d as c a r c i n o g e n s . 

10,200 u g / L 
52,200 u g / L 
448 u g / L 



E p i d e m i o l o g i c a l s t u d i e s o f d r y c l e a n i n g w o r k e r s h a v e f o u n d no e v i d e n c e of 
d e l e t e r i o u s e f f e c t s o f p e r c h l o r o e t h y l e n e on w o r k e r h e a l t h or b e h a v i o u r a l 
p e r f o r m a n c e ( D H E W , 1977). 

E n v i r o n m e n t a l Exposu res 

D u r i n g the U . S . E P A N a t i o n a l O r g a n i c s M o n i t o r i n g Su rvey , d r i n k i n g w a t e r s of 9 
c i t i e s of 105 had d e t e c t a b l e p e r c h l o r o e t h y l e n e c o n c e n t r a t i o n s . T h e m a x i m u m 
c o n c e n t r a t i o n w a s 3.1 u g / L and the med ian of the n ine samp les was 0.81 u g / L 
( U . S . E P A , 1978). 

C o n c e n t r a t i o n s o f p e r c h l o r o e t h y l e n e in a i r v a r i e d f r o m 0.2 to 10.6 ppb in N e w 
Y o r k C i t y , 0.1 to 4.5 ppb in H o u s t o n , and 0.1 to 2.2 ppb in D e t r o i t ( E v a n s , 
1979). 

E n v i r o n m e n t a l F a t e 

See f o l l o w i n g t a b l e . 
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1,1,1 - T r i ch lo roe thane 

Q| |-| A l t e r n a t e N a m e s 

1,1,1 - T r i c h l o r o e t h a n e 
C| C C H M e t h y l c h l o r o f o r m 

I I C h l o r o t e n e 
I I G e n k l e n e 

CI H B a l t a n a 

C A S N O . 71 -55-6 
T S L N O . K J 29750 

P h y s i c a l P r o p e r t i e s 

The genera l phys i ca l p roper t i es of I, I, I - t r i ch lo roe thane are g iven b e l o w . 

M o l e c u l a r we igh t 133.41 
(Weast , 1977) 

M e l t i n g point - 3 0 . 4 | o C 
(Weast , 1977) 

B o i l i n g point at 760 to r r 7 4 J O C 
(Weast , 1977) 

Vapor pressure at I 2 0 ° C 96.0 to r r 
(Pearson and M c C o n n e l l , 1975) 

So lub i l i t y in w a t e r at 20 °C 480 to 4400 m g / L * 

L o g o c t a n o l / w a t e r pa r t i t i on c o e f f i c i e n t 2.17 

B i o l o g i c a l P r o p e r t i e s 

N o E P A A m b i e n t Wa te r Q u a l i t y C r i t e r i a nor Canad ian c r i t e r i a or s t anda rds . 
L C 5 0 to f ish r e p o r t e d to be 33,000 u g / L (Lapp , 1980) 

H u m a n and A n i m a l H e a l t h 

P e r m i s s i b l e C o n c e n t r a t i o n s in A i r 

B . C . Workers ' C o m p e n s a t i o n B o a r d : 8 h l im i t - 1900 m g / m 3 (350 ppm) 
15 m in l im i t - 2380 mg/rr,3 (440 ppr 

R e c o m m e n d e d U . S . L i m i t ( D H E W / P U B / N I O S H , 1976) 

M a x i m u m 200 ppm measured as t i m e we igh ted ave rage for up to 10 h day , 
40 h w o r k w e e k 
M a x i m u m c o n c e n t r a t i o n at any t i m e - 350 ppm (1,910 m g / m 3 ) 



E x a m p l e s of e f f e c t s (Lapp , 1980) 

o above 250 p p m , d i z z i n e s s , uncoord ina t i on and headaches may o c c u r 

o e p i d e m i o l o g i c a l s tudy showed w o r k e r s exposed to 150 ppm for per iods of 
1-6 years had no adve rse e f f e c t s 

o dea th a t 7000 ppm 

N o c a r c i n o g e n i c e f f e c t s w e r e o b s e r v e d in m i c e o r r a t s f o r c e - f e d 
I, I, I - t r i ch lo roe thane (Dow, 1983). 

E n v i r o n m e n t a l Exposu res 

D e t e c t i o n of t r i c h l o r o e t h a n e in d r i nk ing wa te r have been m i n i m a l . L a p p (1980) 
repo r ted on ly one of 14 c i t i e s in U . S . w h i c h had d e t e c t a b l e c o n c e n t r a t i o n s in 
d r i nk ing w a t e r . The c o n c e n t r a t i o n was 17 u g / L . 

C o n c e n t r a t i o n s in a i r w e r e p o s i t i v e in 2 7 % o f t h e s a m p l i n g s i t e s . T h e 
concen t ra t i ons w e r e less than 5 ppb (Lapp , 1980) 

E n v i r o n m e n t a l F a t e 

See f o l l ow ing t a b l e . 
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A g a t h a C o r p o r a t i o n . 1976. C r i t e r i a for r e c o m m e n d e d s tandard for o c c u p a t i o n a l 
exposure to I , I , l - t r i c h l o r o e t h a n e . N I O S H (PB267069) . 

C a l l a h a n , M . A . and M . W . S i i m a k . 1979. W a t e r - R e l a t e d E n v i r o n m e n t a l F a t e o f 
129 P r i o r i t y P o l l u t a n t s . E P A - 4 4 0 / 4 - 7 9 - 0 2 9 b U . S . E P A , Wash ing ton , D . C . 

D o w C h e m i c a l . 1982. P r o d u c t b a c k g r o u n d / p o s i t i o n s t a t e m e n t f o r m e t h y l e n e 
c h l o r i d e . Dow C h e m i c a l C a n a d a Inc. In fo rmat ion B u l l e t i n #11. 
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(NTIS P B 80-142433) pp 12-1 to 12-11. 
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A P P E N D I X II 

E X A M P L E S O F M A T E R I A L S A F E T Y D A T A S H E E T S 

F O R M E T H Y L E N E C H L O R I D E , T R I C H L O R O E T H Y L E N E , 

P E R C H L O R O E T H Y L E N E A N D I, I, I - T R I C H L O R O E T H A N E 



Reprinted from computerized 
information supplied by the 

Dow Quality Assurance Data Center 
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EMERGENCY PHONE NUMBERS: SARNIA (519) 339-3711; FORT SASKATCHEWAN (403) 998-8282 

M A T E R I A I. S A F E T Y D A T A S H E E T PAGE I 1 

E F F E C T I V E DATE? 27 JAW 82 PRODUCT CODE I 55590 

PRODUCT NAME? METHYLENE C H L O R I D E , T E C H , USD: 0009 

INGREDIENTS ( T Y P I C A L V A L U E S - N O T S P E C I F I C A T I O N S ) I X t • 

METHYLENE C H L O R I D E ; E S S E N T I A L L Y I 100 : 

S E C T I O N 1 P H Y S I C A L DATA 

B O I L I N G P O I N T : 104F ( 3 9 . B C ) t SOL < IN WATER J 2 . O B / 1 0 0 G (? 25C 
VAP PRESS? 340 MMHG H 20C J S P . GRAVITY ? 1 ,320 P 2 5 / 2 5 C 

VAP DENSITY ( A I R ^ U ? 2 * ? 3 : % V O L A T I L E BY VOL? 100 ( E S S E N T . ) 

APPEARANCE AND ODOR t COLORLESS LIQUID 

- S E C T I O N 2 F I R E AND E X P L O S I O N HAZARD DATA 

FLASH P O I N T : NONE : FLAMMABLE L I M I T S 

METHOD USED? T O O , T C C r COC ? L F L ? 14,8% B 2lvC UF L ? 22% (? 25C 

E X T I N G U I S H I N G M E D I A : WATER FOG . 

S P E C I A L F I R E F I G H T I N G EQUIPMENT AND HAZARDS ? PRESSURE DEMAND S E L F -
CONTAINED RESPIRATORY EQUIPMENT. FORMS FLAMMABLE VAPOR-AIR 
MIXTURES AT TEMPERATURES ABOVE A M B I E N T , LOWER TEMPERATURES 
INCREASE THE D I F F I C U L T Y OF GETTING IT TO I G N I T E . 

S E C T I O N 3 R E A C T I V I T Y DATA 

S T A B I L I T Y : HYDROLYSIS PRODUCING SMALL AMOUNTS OF HYDROCHLORIC ACID 
P O S S I B L E WITH GROSS WATER C O N T A M I N A T I O N . 

I N C O M P A T I B I L I T Y : ALUMINUM; POSSIBLY SODIUM; P O T A S S I U M ; AND MAGNESIUM. 

HAZARDOUS DECOMPOSITION PRODUCTS ? OPEN FLAMES AND WELDING ARCS CAN CAUSE 
THERMAL DEGRADATION WITH THE E V O L U T I O N OF HYDROGEN CHLORIDE AND VERY 
SMALL AMOUNTS OF PHOSGENE AND C H L O R I N E . 

HAZARDOUS P O L Y M E R I Z A T I O N ? WILL NOT OCCUR. 

S E C T I O N A S P I L L > L E A K , AND DISPOSAL PROCEDURES 

" A C T I O N TO TAKE FOR S P I L L S (USE A P P R O P R I A T E SAFETY EQUIPMENT) ? SMALL. S P I L L S 
MOP UP , WIPE UP OR SOAK UP I M M E D I A T E L Y , REMOVE TO OUT OF DOORS. 
LARUE S P I L L S ? E V A C U A T E AREA, CONTAIN L I Q U I D ; TRANSFER TO CLOSED 

(CONTINUED ON PAGE 2 ) 
<R> I N D I C A T E S A TRADEMARK OF THE DOW CHEMICAL. COMPANY 



M A T E R I A I. S A F E T Y D A T A S H £ F. T P A G E : 2 

E F F E C T I V E D A T E J 27 J A N P 2 
P R O D U C T ( C O N T ' D ) ? M E T H Y L E N E C H L O R I D E ? T E C H , 

P R O D U C T CODE.* ' J 3 5 9 0 
MSD? 0 0 0 9 

S E C T I O N 4 S P I L L * L E A K ! AND n i S P O S A L P R O C E D U R E S ( C O N T I N U E D ) 

A C T I O N TO T A K E FOR S P I L L S ( U S E A P P R O P R I A T E S A F E T Y E Q U I P M E N T ) ? ( C O N T I N U E D ) 
M E T A L C O N T A I N E R S , K E E P OUT OF WATER S U P P L Y . 

D I S P O S A L METHOD? ( I N ORDER OF P R E F E R E N C E ) S E N D S O L V E N T TO L I C E N S E D R E C L A I M E R 
I N C I N E R A T I O N ? E V A P O R A T I O N OF V E R Y S M A L L ( J U A N T I T I E S r OR A P P R O V E D 
L A N D F I L L B U R I A L I N C O M P L I A N C E WITH L O C A L ; S T A T E > AND F E D E R A L R E G U L A T I O N S . 
D U M P I N G I N T O S E W E R S t ON T H E G R O U N D * OR I N T O ANY BODY OF WATER I S S T R O N G L Y 
D I S C O U R A G E D ? AMD MAY BE I L L E G A L . 

S E C T I O N ?> H E A L T H H A Z A R D DATA 

I N G E S T I O N ? LOW S I N G L E D O S E O R A L T O X I C I T Y , L D 5 0 M A L E R A T S 2 ' J 2 4 M G / K G . 

E Y E C O N T A C T ? C A U S E S P A I N AND M O D E R A T E I R R I T A T I O N ; AND P O S S I B L E T R A N S I E N T 
C O R N E A L I N J U R Y . 

S K I N C O N T A C T ? SHORT C O N T A C T - NO I R R I T A T I O N , P R O L O N G E D OR F R E Q U E N T L Y 
R E P E A T E D C O N T A C T - M O D E R A T E I R R I T A T I O N , IF C O N F I N E D TO S K I N - MAY 

- C A U S E A B U R N . 

S K I N A B S O R P T I O N ? I S A B S O R B E D * BUT I S LOW I N T O X I C I T Y BY T H I S R O U T E . 

I N H A L A T I O N ? OSHA S T A N D A R D I S 3 0 0 P P M ( 1 9 7 3 ) , A C G I H T L V I S 1 0 0 P P M . 

E F F E C T S OF O V E R E X P O S U R E ? C A R B O X Y H E M O G L O B I N L E V E L S MAY BE E L E V A T E D . 
I N C R E A S I N G S I G N S OF A N E S T H E S I A A B O V E 9 0 0 P P M I N T H E A T M O S P H E R E . 
C A N C A U S E D E A T H I F TOO MUCH I S B R E A T H E D . 

S E C T I O N 6 F I R S T A I D - - N O T E TO P H Y S I C I A N 

F I R S T A I D P R O C E D U R E S I 

E Y E S ' . I R R I G A T E WITH F L O W I N G WATER I M M E D I A T E L Y AND C O N T I N U O U S L Y FOR 
15 M I N U T E S , R E F E R TO M E D I C A L P E R S O N N E L . 

S K I N : WASH O F F I N F L O W I N G W A T E R , WASH C L O T H I N G B E F O R E R E U S E . 

I N H A L A T I O N ? R E M O V E TO F R E S H A I R I F E F F E C T S O C C U R . C A L L P H Y S I C I A N A N D / O R 
T R A N S P O R T TO M E D I C A L F A C I L I T Y . I F R E S P I R A T I O N S T O P S G I V E M O U T H -
T O - M O U T H R E S U S C I T A T I O N . 

I N G E S T I O N : DO NOT I N D U C E V O M I T I N G , . C A L L A P H Y S I C I A N A N D / O R T R A N S P O R T 
TO E M E R G E N C Y F A C I L I T Y . 

v ' l O T E TO P H Y S I C I A N ? 
":" E Y E S ? MAY C A U S E I R R I T A T I O N , S T A I N FOR E V I D E N C E OF C O R N E A L 

I N J U R Y , I F C O R N E A I S B U R N E D ? I N S T I L L A N T I B I O T I C S T E R O I D P R E P A R A T I O N 
F R E Q U E N T L Y , C O N S U L T O P H T H A L M O L O G I S T . 

( C O N T I N U E D ON P A G E ?, ) 
( R) I N D I C A T E S A T R A D E M A R K OF THE DOW C H E M I C A L C O M P A N Y 



M A T E R I A I. S A F E T Y D A T A S H E E 1 P A G E : 3 

E F F E C T I V E D A T E : 27 J A N 8 2 P R O D U C T C O D E J 5 5 5 9 0 
P R O D U C T ( C O N T ' D ) : M E T H Y L E N E C H L O R I D E * T E C H . M S D : 0 0 0 9 

S E C T I O N 6 F I R S T A I D — N O T E T O P H Y S I C I A N ( C O N T I N U E D ) 

N O T E T O P H Y S I C I A N : ( C O N T I N U E D ) 
S K I N : M A Y C A U S E I R R I T A T I O N . C H R O N I C E X P O S U R E M A Y C A U S E 

D E F A T T I N G T Y P E O F D E R M A T I T I S . I F R A S H I S P R E S E N T t T R E A T A S A N Y C O N T A C T 
D E R M A T I T I S . 

R E S P I R A T O R Y : A N E S T H E T I C OR N A R C O T I C E F F E C T M A Y O C C U R , A D M I N I S T E R 

O X Y G E N I F A V A I L A B L E . 
O R A L ? H A Y C A U S F C H E M I C A L P N E U M O N I A I F A S P I R A T E D I N T O L U N G S < D A N G E R 

O F C H E M I C A L P N E U M O N I A M U S T B E W E I G H E D A G A I N S T T O X I C I T Y W H E N C O N S I D E R I N G 
E M P T Y I N G S T O M A C H , I F L A V A G E I S P E R F O R M E D S U G G E S T E N D O T R A C H E A L A N D / O R 
E 3 0 P H A G 0 S C 0 P I C C O N T R O L . 

S Y S T E M I C : M A Y C A U S E I N C R E A S E I N C A R B O X Y H E M O G L O B I N L E V E L S , M A Y 
I N C R E A S E M Y O C A R D I A L I R R I T A B I L I T Y < A V O I D E P I N E P H R I N E OR S I M I L A R 
D R U G S I F AT A L L P O S S I B L E . C O N S U L T S T A N D A R D L I T E R A T U R E , N O S P E C I F I C 
A N T I D O T E . T R E A T M E N T B A S E D O N T H E S O U N D J U D G M E N T O F T H E P H Y S I C I A N A N D 
T H E I N D I V I D U A L R E A C T I O N S O F T H E P A T I E N T . 

S E C T I O N ? S P E C I A L H A N D L I N G I N F O R M A T I O N 

~ V E N T I L A T I ON ? R E C O M M E N D C O N T R O L OF V A P O R S T O S U G G E S T E D G U I D E S . 

R E S P I R A T O R Y P R O T E C T I O N : A P P R O V E D R E S P I R A T O R Y P R O T E C T I O N R E Q U I R E D 
I N A B S E N C E O F P R O F E R E N V I R O N M E N T A L C O N T R O L , F O R E M E R G E N C I E S , A 
S E L F - C O N T A I N E D B R F A T H I N G A P P A R A T U S O R A F U L L - F A C E R E S P I R A T O R 
I S R E C O M M E N D E D . 

P R O T E C T I V E C L O T H I N G ; N O S P E C I A L P R O T E C T I V E C L O T H I N G N E E D E D • 

E Y E P R O T E C T I O N : S A F E T Y G L A S S E S W I T H O U T S I D E S H I E L D S . E Y E W A S H S T A T I O N S 
A N D S A F E T Y S H O W E R S S H O U L D B E R E A D I L Y A V A I L A B L E . 

S E C T I O N 8 S P E C I A L P R E C A U T I O N S A N D A D D I T I O N A L I N F O R M A T I O N 

P R E C A U T I O N S T O B E T A K E N I N H A N D L I N G A N D S T O R A G E : E X E R C I S E R E A S O N A B L E 
C A R E A N D C A U T I O N , A V O I D B R E A T H I N G V A P O R S , S T O R E ] N C O O L P L A C E . 
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E F F r . G T I V E D A T E : 0 3 O C T BO P R O D U C T C O D E : 2 3 2 0 2 
!"-• R 0 D U C T ( C 0 N T ' 0 ) : D O W P E R ( R ) S O L V E N T M 3 D : 0 1 ? 0 

S E C T I O N 4 S P I L L . , - L F A K ? A N D D I S P O S A L P R 0 C E D O R E 3 ( C O N T I N U E D ) 

D I S P O S A L M E T H O D : ( C O N T I N U E D ) 
D U M P I N G I N T O S E W E R S ? O N T H E G R O U N D t O R I K T O A N Y B O D Y O F W A T E R I S S T R O N G ! 
D I S C O U R A G E D ? A N D M A Y B E I L L E G A L . 

S E C T I O N fl H E A L T H H A Z A R D D A T A 

E Y E , * P A I N A N D I R R I T A T I O N . S U T NO C O R N E A L I N J U R Y S H O U L D O C C U R . 

S K I N C O N T A C T : S H O R T C O M T A C T - N O I R R I T A T I O N . P R O L O N G E D OR F R E Q U E N T L Y 
R E P E A T ' E D C O N T A C T - M 0 H F R A T K I R R I T A T I O N A N D D R Y I N G , T F C O N F I N F D TO 
S K I N - P A I N A M D I R R I T A T I O N ? E V E N A B U R N . 

S K I N A B S O R P T I O N : I OW T O X I C I T Y . L D 3 0 ( R A B B I T ) G R E A T E R T H A N 1 0 G / K G . 

I N G E S T I O N : L O W I N S I N G L E D O S E O R A L T O X I C I T Y , L D 5 0 ( R A T ) G R E A T E R T H A N 
3 0 0 0 ? ( M O U S E ) I M R A N G E OF" 3 0 0 0 T O . 1 . 1 0 0 0 f i G / K C . 

I N H A L A T I O N : A C Q I H T L V A N D 0 3 H A S T A N D A R D I S 1 0 0 P P M . 

S Y S T E M I C Z O T H E R E F F E C T S ' P O S S I B L E O R G A N I C I N J U R Y F R O M P R O L O N G E D O R 
R E P E A T E D E X P O S U R E S ? I R R I T A T I O N ? C E N T R A L N E R V O U S S Y S T E M D E P R E S S I O N . 

, C A N C A U S E D E A T H I f T O O M U C H I S B R E A T H E D . O N E L I F E T I M E S T U D Y W I T H 
T O X I C D O S E S H E P S RCHi O R O E T H Y L E H E G I V E N B Y S T O M A C H T U B E I N D I C A T E D 
A C A R C I N O G E N I C R E S P O N S E I N L A B O R A T O R Y M I C E ? B U T N O T I N R A T S E X P O S E D 
B Y I N O I-. S T I O N OR I N H A L A T I O N . T H E P R E P O N D E R A N C E O F I N F O R M A T I O N I N D I C A T E S 
P E R C H L O R O E T H Y L E N E I S N O T L I K E L Y T O B E A C A R C I N O G E N I H M A N , F M B R Y 0 T 0 X -
I C I T Y WAS S E E N I N A N I M A L S A T D O S E S T O X I C TO T H E M A T E R N A L A N I M A L . 

S E C T I O N 6 F I R S T A I D 

E Y E S : I R R I G A T I O N O F T H E E Y E S I M M E D I A T E L Y W I T H W A T E R F O R F I V E M I N U T E S 

1 3 C O n n S A F E T Y P R A C T I C E . 

S K I N ? W A S H O F F I N F L O W I N G W A T E R OR S H O W E R 15 M I N U T E S . C O N S U L T 
M E D I C A L . T H O R O U G H L Y A I R D R Y OR W A S H G R O S S L Y C O N T A M I N A T E D 
C L O T H E S B E F O R E R E U S E . 

I N G E S T I O N : DO N O T I N D U C E V O M I T I N G , C A L L A P H Y S I C I A N OR T R A N S P O R T 
T O E M E R G E N C Y F A C I L I T Y . 

I N H A L A T I O N : R E M O V E TO F R E S H A I R I F E F F E C T S O C C U R . I F R E S P I R A T I O N 
S T O P S ? G I V E M O U T H - T O - M O U T H R E S U S C I T A T I O N . C A L L P H Y S I C I A N A N D / O R 
T R A N S P 0 f t T TO M E D I C A L F A O I L ! T Y . 

N O T E TO P H Y S I C I A N ; 
E Y E S ; M A Y P R O D U C E C O N J U N C T I V I T I S . S T A I N F C R E V I D E N C E O F C O R N E A L 

I N J U R Y > 
S K I N ; C H R O N I C E X P O S U R E M A Y P R O D U C E D E F A T T . ! H O T Y P E O F D E R M A T I T I S . 

T R E A T A S A N Y C O N T A C T D E R M A T I T I S . 
R E S P I R A T O R Y : M O D E R A T E I R R I T A N T , B R Q N O H O O I L A T O R S ? E X P E C T O R A N T S A N D 

A N T I T U S S I V E S M A Y B E O F H E L P . O X Y G E N M A Y B E H E L P F U L - M E C H A N I C A L 
S U P P O R T OF R E S P I R A T I O N H A Y B E N E E D E D . 



M A T ?. ?; I A L S A F E T Y D A T A 3 H E E T P A G E : 3 
DOW CHEMICAL CANADA I N C . S A R NIA.» ONTARIO N7T 7MI EMERGENCY PHONE*. 5 1 9 - 3 

E F F F f ' T J'v'L DAI Et 03 OCT 80 PRODUCT CODE I 25202 
PRODUCT ( C O N T ' D ) : HQWPER (R) SOLVENT MSD t 0190 

S E C T I O N 6 F I R S T AID (CONTINUED) 

NOT'-: TO PHYSICIAN* . (CONTINUED) 
ORAL" MAY CAUSE CHEMICAL PNEUMONITIS .IF A S P I R A T E D INTO LUNGS. 

PRODUCT LOW IN T O X I C I T Y , DANGER OF CHEMICAL PNEUMONIA MUST BE 
WEIGHED AGAINST T O X I C I T Y . IF LAVAGE IS PERFORMED.. SUGGEST ENDO
TRACHEAL AND/OR ESOPHAGOSCOPIC C O N T R O L . 

S Y S T E M I C ; A N E S T H E T I C OR NARCOTIC E F F E C T MAY OCCUR. MAY INCREASE 
MYOCARDIAL I R R I T A B I L I T Y . AVOID E P I N E P H R I N E OR SIMILAR ACTING DRUGS 
IF AT ALL P O S S I B L E . MAY CAUSE NAUSEA OR V O M I T I N G . ALCOHOL CONSUMED 
BEFORE OR AFTER FXPOSURE MAY INCREASE I N J U R Y . NO S P E C I F I C A N T I D O T E . 
L I V E R AND KIDNEY CHANGES SHOWN IN ANIMAL S T U D I E S . CONSULT STANDARD 
L .1. TF KA TURF . 

SECTION 7 S P E C I A L HANDLING INFORMATION 

V E N T I L A T I O N : RECOMMEND CONTROL OF VAPORS TO SUGGESTED G U I D E . 

RESPIRATORY PROTECTION*. NIOSH APPROVED RESPIRATORY PROTECTION 
REQUIRED IN ABSENCE OF PROPER ENVIRONMENTAL C O N T R O L . FOR EMERGEN
C I E S t A S E L F - C O N T A I N E D BREATHING APPARATUS OR A F U L L - F A C E RESPIRATOR 
AS APPROVED BY NIOSH IS RECOMMENDED. 

P R O T E C T I V E CLOTHING *. NONE REQUIRED. 

EYE P R O T E C T I O N : S A F E T Y GLASSES WITHOUT S I D E S H I E L D S . 

SECTION 3 S P E C I A L PRECAUTIONS AND ADDITIONAL INFORMATION 

PRECAUTIONS TO BE TAKEN IN HANDLING AND S T O R A G E : HANDLE WITH REASONABLE 
CARE AND C A U T I O N . AVOID BREATHING V A P O R S . VAPORS OF THIS PRODUCT 
ARE HEAVIER THAN AIR AND WILL C O L L E C T IN LOW AREAS SUCH A3 P I T S -
DEGREASERS . STORAGE T A N K S . AND OTHER CONFINED A R E A S . DO NOT FNTER 
THESE AREAS WHERE VAPORS OF THIS PRODUCT ARE SUSPECTED UNLESS 
S P E C I A L BREATHING APPARATUS J. S USED AND AN OBSERVER IS PRESENT FOR 
A S S I S T A N C E . 

ADD IT TONAL INFORMATION: 03 OCT SO R E V I S I O N S OF 16 OCT 7? 
SEC r iOMS '•• f G? AND 6. 

LAST PAG! 
CR) I N D I C A T E S A TRADEMARK OF THE DOW CHEMICAL COMPANY 
THE INFORMATION HEREIN IS GIVEN IN GOOD F A I T H , BUT NO WARRANTY, 
EXPRESSED OR I M P L I E D , IS MADE. CONSULT THE DOW CHEMICAL COMPANY 
FOR FURTHER INFORMATION. 



Reprinted from computerized 
information supplied by the 

Dow Quality Assurance Data Center 

DOW CHEMICAL CANADA INC., Sarnia, Ontario N7T 7K7 

EMERGENCY PHONE NUMBERS: SARNIA (519) 339-3711; FORT SASKATCHEWAN (403) 998-8282 

E F F E C T I V E D A T E : 10 JUN 31 PRODUCT C O D E : 1 6 3 3 1 

PRODUCT N A M E : C H L O R Q T H E N E ( R ) VG - C3 S O L V E N T M S D : 1 4 9 4 

I N G R E D I E N T S ( T Y P I C A L V A L U E 3 - N O T S P E C I F I C A T I O N S ) *. 7. : 

1 , 1 , 1 - T R I C H L Q R O E T H A N E ( M I N I M U M ) : 9 4 . 5 : 

S E C T I O N 1 P H Y S I C A L DATA 

B O I L I N G P O I N T : 1 6 5 F ( 7 4 C ) : S O L . IN WATER*. 0 . 0 7 G / 1 0 0 G 3 25C 
VAP P R E S S : 100 MMHG S 2 0 C J 1 3 . 3 K P A : S P . G R A V I T Y : 1 . 3 1 4 @ 2 5 / 2 5 C 
UAP D E N S I T Y ( A I R = 1 ) : 4 . 5 5 : % V O L A T I L E BY V O L : 1 0 0 ( E S S E N . ) 
A P P E A R A N C E AND ODOR*. C O L O R L E S S L I Q U I D . 

S E C T I O N 2 F I R E AND E X P L O S I O N H A Z A R D DATA 

F L A S H POINT* . NONE : F L A M M A B L E L I M I T S ( S T P IN A I R ) 
METHOD USED*. T . 0 . C . , T . C . C . , C . 0 . C . : L F L * . 7 . 3 % S 2 5 C U F L : 15% (2 25C 
E X T I N G U I S H I N G M E D I A : WATER F O G . 

' , S P E C I A L F I R E F I G H T I N G E Q U I P M E N T AND H A Z A R D S : S E L F - C O N T A I N E D 
R E S P I R A T O R Y E Q U I P M E N T . NOT C O N S I D E R E D A F L A M M A B L E L I Q U I D HAZARD 
UNDER A M B I E N T T E M P E R A T U R E U S E C O N D I T I O N S . 

S E C T I O N 3 • R E A C T I V I T Y DATA 

S T A B I L I T Y : A V O I D O P E N F L A M E S , W E L D I N G A R C S OR OTHER H I G H 
T E M P E R A T U R E S O U R C E S WHICH I N D U C E T H E R M A L D E C O M P O S I T I O N . 

I N C O M P A T I B I L I T Y : WATER - SLOW H Y D R O L Y S I S P R O D U C E S C O R R O S I V E A C I D . 
H A Z A R D O U S D E C O M P O S I T I O N PRODUCTS* . HYDROGEN C H L O R I D E AND V E R Y S M A L L 

AMOUNTS OF P H O S G E N E AND C H L O R I N E . 
H A Z A R D O U S P O L Y M E R I Z A T I O N : W I L L NOT O C C U R . 

S E C T I O N '4 S P I L L , L E A K , AND D I S P O S A L P R O C E D U R E S 

A C T I O N TO T A K E FOR S P I L L S ( U S E A P P R O P R I A T E S A F E T Y E Q U I P M E N T ) : S M A L L L E A K S ' . 
MOP U P , WIPE UP OR SOAK I M M E D I A T E L Y . REMOVE TO OUT OF D O O R S . L A R G E 
S P I L L S * . E V A C U A T E A R E A . C O N T A I N L I Q U I D * , T R A N S F E R TO C L O S E D M E T A L 
C O N T A I N E R S . K E E P ' OUT OF WATER S U P P L I E S . 

D I S P O S A L METHOD! ( I N ORDER OF P R E F E R E N C E ) SEND S O L V E N T TO L I C E N S E D R E C L A I M E R , 
I N C I N E R A T I O N , E V A P O R A T I O N OF V E R Y S M A L L Q U A N T I T I E S , OR A P P R O V E D L A N D F I L L 
B U R I A L IN C O M P L I A N C E WITH L O C A L , S T A T E , AND F E D E R A L R E G U L A T I O N S . DUMPING 
I N T O S E W E R S , ON THE G R O U N D , OR INTO ANY BODY OF WATER I S S T R O N G L Y 
D I S C O U R A G E D , AND MAY BE I L L E G A L . 

( C O N T I N U E D ON P A G E 2 ) 
( R ) I N D I C A T E S A T R A D E M A R K OF THE DOW C H E M I C A L COMPANY 



.1 A 7 : R ; A ' . S A F E T Y D A T A S H E E T P A G E : : 

E F F E C T I V E D » T S : : o J U N 3 : P R O D U C T C O D E : 1 4 3 3 1 
P R O D U C T ( C O N T ' D ) : C H L G R C T H E N S ( R ) ' ' O - C 3 S O L V E N T . I S O : 149.1 

S E C T I O N 5 H E A L T H H A Z A R D D A T A 

I N G E S T I O N : V E R Y L O U T O X I C I T Y . L D 5 0 ( L A B O R A T O R Y A N I M A L S ) R A N G E S F R O M 

3 . o TO 1 5 . 0 G / K G . 
E Y E C O N T A C T : M I L D I R R I T A T I O N , B U T NO C O R N E A L I N J U R Y L I K E L Y . 
3 M M C O N T A C T : S H O R T C O N T A C T - NO I R R I T A T I O N , P R O L O N G E D OR F R E O U E N T 

E X F G 3 U R E - M I N O R I R R I T A T I O N . 
S K I N A B S O R P T I O N : V E R Y L O U T O X I C I T Y . L 3 S 0 ( R A B B I T S ) - C * H O U R E X P O S U R E -

G R E A T E R T H A N 15 G / X G . 
I N H A L A T I O N : O S H A G U I D E A N D A C G I H T L V I S 3 5 0 P P n . 
E F F E C T S Or O V E R E X P O S U R E : A N E S T H E T I C E F F E C T S - MAY O C C U R I N T H E R A N G E 

Of - . 0 0 0 P P M . C A N C A U S E D E A T H I." TOO M U C H I S B R E A T H E D . 

S E C T I O N a F I R S T A I D - - N O T E 70 P H Y S I C I A N 

. - r .RST A I D P R O C E D U R E S : 

E Y E S : I R R I G A T I O N O F T H E E Y E I M M E D I A T E L Y U I T H ' J A T E R " O R F I V E . 1 I N U T E 3 

I S G O O D S A F E T Y P R A C T I C E , 
S K I N : C O N T A C T ' J I L L P R O B A B L Y C A U S E HQ M O R E T H A N I R R I T A T I O N . 

J A 5 H O F F IN F L O W I N G U A T S R OR S H O ' J E R . WASH C L O T H I N G B E F O R E R E U S E , 
I N H A L A T I O N : R E M O V E TO F R E S H A I R I F E F F E C T S O C C U R , I F R E S P I R A T I O N 

3 T G P S . G I V E RTOUTH-TQ-RLOUTH R E S U S C I T A T I O N . A D M I N I S T E R O X Y G E N I F 
A V A I L A B L E . C A L L P H Y S I C I A N A N D / O R T R A N S P O R T TO M S D I C A L F A C I L I T Y . 

I N G E S T I O N ! DO N O T I N D U C E V O M I T I N G . C A L L A P H Y S I C I A N A N D / O R 

T R A N S P O R T TO E M E R G E N C Y F A C I L I T Y , 

N O T E TO P H Y S I C I A N : 
E Y E S : M A T C A U S E C O N J U N C T I V I T I S . S T A I N F O R E V I D E N C E O F C O R N E A L 

I N J U R Y . 
S K I N : MAY C A U S E M I L D I R R I T A T I O N . C H R O N I C E X P O S U R E MAY C A U S E 

D E . - A - 7 I N 0 T Y P E O F D E R M A T I T I S . T R E A T A S A N Y C O N T A C T D E R M A T I T I S . 
N O T L I K E L Y TO B E A 3 S 0 R B E D I N A C U T E L Y T O X I C A M O U N T S . 

R E S P I R A T O R Y : A N E S T H E T I C OR N A R C O T I C E F F E C T MAY O C C U R . A D M I N I S T E R 
O X Y G E N I F A V A I L A B L E . B R O N C H O D I L A T O R S , E X P E C T O R A N T S , A N D A N T I T U S S I V E S 

MAY B E O F H E L P . 
O R A L : L O U IN T O X I C I T Y . MAY C A U S E R E A C T I O N S I M I L A R TO P E T R O L E U M OR 

P E T R O L E U M - L I K E S O L V E N T . D A N G E R O F <Z'AE)-.ICH. P N E U M O N I A M U S T B E 
W E I G H E D A G A I N S T T O X I C I T Y UHE.N C O N S I D E R I N G E M P T Y I N G T H E S T O M A C H . 
I F L A V A G E I S P E R F O R M E D • S U G G E S T E N D O T R A C H E A L A N D / O R E 3 0 F K A G 0 S C 0 P I C 
C O N T R O L . 

S Y S T E M I C : MAY I N C R E A S E M Y O C A R D I A L I R R I T A B I L I T Y , A V O I D E P I N E P H R I N E 
OR S I M I L A R A C T I N G D R U G S I F A T A L L P 0 S 3 I 3 L E . C O N S U L T S T A N D A R D 
L I T E R A T U R E . NO S P E C I F I C A N T I D O T E . T R E A T M E N T ? A 3 £ D ON T H E 3 0 U N 0 
J U D G M E N T O F T H E P H Y S I C I A N A N D T H E I N D I V I D U A L R E A C T I O N S O F T H E 
P A T I E N T . " — • 

S E C T I O N 7 S P E C I A L H A N D L I N G I N F O R M A T I O N 

V E N T I L A T I O N : R E C O M M E N D C O N T R O L O F V A P O R S TO S U G G E S T E D G U I D E . 
R E S P I R A T O R Y P R O T E C T I O N : N O N E N O R M A L L Y N E E D E D . A P P R O V E D R E S P I R A T O R Y 

P R O T E C T I O N R E Q U I R E D IN A B S E N C E O F P R O P E R E N V I R O N M E N T A L C O N T R O L . F O R 
E M E R G E N C I E S , A S E L F - C O N T A I N E D B R E A T H I N G A P P A R A T U S Oft A F U L L - F A C E 

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

N O T R E C O M M E N D E D E X C E P T F O R E V A C U A T I O N . 
P R O T E C T I V E C L O T H I N G : NO S P E C I A L P R O T E C T I V E C L O T H I N G N E E D E D . 

_ E Y E P R O T E C T I O N : S A F E T Y G L A S S E S W I T H O U T S I D E S H I E L D S . 

S E C T I O N 3 S P E C I A L P R E C A U T I O N S A N D A D D I T I O N A L I N F O R M A T I O N 

C 
P R E C A U T I O N S T O B E T A K E N IN H A N D L I N G A N D S T O R A G E : H A N D L E ' J I T H R E A S O N A B L E 

C A R E . A V O I D B R E A T H I N G V A P O R S . S T O R E I N A C O O L DRY P L A C E . V A P O R S 
I O F T H I S P R O D U C T A R E H E A V I E R T H A N A I R A N D ' J I L L C O L L E C T IN L O U A R E A S 

S U C H AS P I T S , D E G R E A S E R S . S T O R A G E T A N K S . A N D O T H E R C O N F I N E D A R E A S . 
3 0 N O T E N T E R T H E S E A R E A S ' J H E R E V A P O R S O F T H I S P R O D U C T A R E S U S P E C T E D 

y, U N L E S S 3 F S C I A L B R E A T H I N G A P P A R A T U S I S U S E D A N D AN O B S E R V E R I S 
P R E S E N T F O R A S S I S T A N C E . 

A D D I T I O N A L I N F O R M A T I O N : N E U 

L A S T P A G E 

iR) I N D I C A T E S A T R A D E M A R K O F T H E DOU C H E M I C A L C O M P A N Y 

C O N S U L T T H E DOU C H E M I C A L C O M P A N Y .-OR. F U R T H E R I N F O R M A T I O N . 

T H E I N F O R M A T I O N H E R E I N IS G I V E N IN G O O D F A I T H . ? U T NO W A R R A N T Y . 

E X P R E S S E D OR I M P L I E D - 13 M A D S 



A P P E N D I X III 

B R I E F R E V I E W O F P E R T I N E N T L I T E R A T U R E 

( R E F E R E N C E IS M A D E A S F R E Q U E N T L Y A S P O S S I B L E T O NT IS M I C R O F I C H E 

I D E N T I F I C A T I O N N U M B E R S . M I C R O F I C H E C A N B E O B T A I N E D 

R E A D I L Y F R O M U B C O R B C I T L I B R A R I E S . ) 



i 

i 

i 
B R I E F R E V I E W O F L I T E R A T U R E 

1.0 C A S E S T U D I E S 

I.I H e a l t h H a z a r d E v a l u a t i o n D e t e r m i n a t i o n . 

R e p o r t #75-195-396. NTIS M F P B - 2 7 3 779 

U n i t e d A i r l i n e s M a i n t e n a n c e B a s e , San F r a n c i s c o In te rna t iona l A i r p o r t -

N I O S H - T R - H H E - 7 5 - 1 9 5 - 3 9 6 . 

Inves t iga t ion of wo rke r c o m p l a i n t s of eye and th roa t i r r i t a t i o n and head 

c o n g e s t i o n . P r e d o m i n a n t c a u s e f o u n d to be s t r i p p e r ( M e t h y l e n e 

c h l o r i d e ) a p p l i c a t i o n to a i r c r a f t by hose and sc rap ing o f f by hand w i t h 

t r owe l s and brushes. 

1.2 H e a l t h H a z a r d E v a l u a t i o n D e t e r m i n a t i o n . 

N I O S H - T R - H H E - 8 0 - 7 4 - 7 1 4 . NTIS M F P B 8 I - I 6 8 4 8 6 

S tanda rd P u b l i s h i n g C o m p a n y , C i n c i n n a t i , O h i o . 

W o r k e r c o m p l a i n t s a b o u t e y e a n d t h r o a t i r r i t a t i o n . C a u s e w a s a 

s t e n c i l r e m o v e r con ta i n i ng p e r c h l o r o e t h y l e n e and some f a t t y a c i d s . A 

m e r c u r y v a p o r l a m p d e g r a d e d p e r c h l o r o e t h y l e n e to p h o s g e n e a n d 

hydrogen c h l o r i d e . Poo r v e n t i l a t i o n sys tem a lso enhanced p r o b l e m s . 

1.3 H e a l t h H a z a r d E v a l u a t i o n D e t e r m i n a t i o n . 

N I O S H - H E - 7 8 - 7 7 - 6 5 9 . NTIS M F P B 8 0 - I 6 3 I 6 5 

R. L . P o l k C o . , C i n c i n n a t i , O h i o . 

G r a p h i c s e r v i c e s c o m p a n y w i t h wo rke r c o m p l a i n t s o f e y e , m o u t h a n d 

s k i n i r r i t a t i o n a n d r e c u r r i n g h e a d a c h e s . S e v e r a l s o l v e n t s u s e d in 

p r o c e s s i n c l u d i n g m e t h y l e n e c h l o r i d e , 1,1,1 t r i c h l o r o e t h a n e a n d 

p e r c h l o r o e t h y l e n e for m u l t i l i t h c l e a n i n g . V e n t i l a t i o n , c o t t o n g loves and 

d isposa l of gauze pads w e r e found to be causes of p r o b l e m s . 



1.4 H e a l t h H a z a r d E v a l u a t i o n D e t e r m i n a t i o n . 

N 1 0 S H - T R - H H E - 7 5 - 1 5 0 - 3 7 8 . NTIS M F P B - 2 7 3 731 

R e i n e l l B o a t s , M i s s o u r i . 

F i b r e g l a s s b o a t m a n u f a c t u r e r w i t h w o r k e r c o m p l a i n t s of e y e - b u r n i n g , 

nose and t h roa t i r r i t a t i o n and headaches . S t y rene and i socyana te found 

t o be p r i m e e x p o s u r e c h e m i c a l s w i t h less e x p o s u r e to ace tone and 

me thy lene c h l o r i d e . Imperv ious g loves r e c o m m e n d e d f o r w o r k e r s w h o 

use me thy lene ch l o r i de to c l e a n M D I f o a m i n g guns. 

1.5 H e a l t h H a z a r d E v a l u a t i o n D e t e r m i n a t i o n . 

N 1 O S H - T R - H H E - 7 6 - 4 2 - 4 0 7 . NT IS M F P B - 2 7 4 227 

S ib ley E n g i n e e r i n g and M a n u f a c t u r i n g C o . , A r k a n s a s . 

M a n u f a c t u r e r o f p r e c i s i o n p a r t s f o r a i r c r a f t a n d m i s s i l e s . U s e o f 

t r i c h l o r o e t h a n e as v a p o r deg rease r in a u t o m a t i c s c r e w m a n u f a c t u r i n g 

m a c h i n e . S y m p t o m s n o t s e v e r e i n w o r k e r s . R e p o r t r e v i e w s 

r e c o m m e n d e d r e s p i r a t o r y equ ipmen t fo r use in p resence o f T C E s p i l l . 

C o n c e n t r a t i o n s o f T C E in a i r w e r e d e t e r m i n e d a t v a r i o u s p o r t i o n s o f 

the p lan t . 

1.6 H e a l t h H a z a r d E v a l u a t i o n D e t e r m i n a t i o n . 

N I O S H - T R - H H E - 8 0 - 8 7 - 7 0 8 . NT IS M F P B 8 I - I 6 8 4 6 0 

H a r o w e Servo C o n t r o l s I n o 

M a n u f a c t u r e r o f A C moto r p a r t s . Worke rs near t r i c h l o r o e t h a n e vapor 

degreaser r epo r t ed s k i n , eye and upper r e s p i r a t o r y i r r i t a t i o n . D e s p i t e 

T C E l e v e l s b e l o w N I O S H r e c o m m e n d e d l eve l s , s y m p t o m s w e r e ev iden t 

in w o r k e r s . E x t e n s i v e r e v i e w o f o p e r a t i o n s a n d d e s i g n o f v a p o r 

deg rease rs . 



2.0 C R I T E R I A F O R S T A N D A R D S 

2.1 C r i t e r i a f o r R e c o m m e n d e d S tandard - O c c u p a t i o n a l E x p o s u r e to 1,1,1 

T r i c h l o r e t h a n e . 

N I O S H - 7 6 / 1 8 4 . NTIS M F P B - 2 6 7 069 

R e v i e w s k n o w n h u m a n h e a l t h r e l a t e d p r o b l e m s , w o r k e r s a f e t y 

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

p rocedu res , equ ipmen t m a i n t e n a n c e , uses, c o n c e n t r a t i o n s found in a i r in 

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

deg rease rs . 

2.2 Gu ide for R e c o m m e n d e d S tanda rd - O c c u p a t i o n a l Exposu re to M e t h y l e n e 

C h l o r i d e . 

N I O S H - 7 6 - 1 3 8 . NTIS M F P B 8 1 - 2 2 7 0 2 7 

R e v i e w s known t o x i c i t y d a t a , o u t l i n e s l a b e l l i n g p r o c e d u r e s , w o r k e r 

s a f e t y p r e c a u t i o n s , h a n d l i n g / s t o r a g e / l o a d i n g p rocedu res , uses , p rev ious l y 

known w o r k e r case s tud ies , c o n c e n t r a t i o n s found in p l a c e s o f u s e , a n d 

r e c o m m e n d s m a x i m u m leve ls in w o r k p l a c e . 

2.3 D e v e l o p m e n t D o c u m e n t f o r E f f l u e n t L i m i t a t i o n s G u i d e l i n e s a n d 

S tandards for the P a i n t F o r m u l a t i n g P o i n t Source C a t e g o r y . 

E P A 4 4 0 / 1 - 7 9 / 0 4 9 - b . 

R e v i e w s pa in t f o r m u l a t i n g p rocesses , c h a r a c t e r i s t i c s of w a s t e w a t e r s and 

c o n t r o l p rocesses for r educ ing e m i s s i o n s . M e t h y l e n e c h l o r i d e was found 

to be ma jo r c o n t a m i n a n t of p lan ts repo r t i ng d i s c h a r g e s . 

2.4 P e r c h l o r o e t h y l e n e : D r y C l e a n e r s - B a c k g o u n d In fo rmat ion for P r o p o s e d 

S tanda rds . 

E P A 4 5 0 / 3 - 7 9 / 0 2 9 - a . 

R e v i e w s d r y c l e a n i n g p r o c e s s e s , resu l ts of a i r and w a t e r m o n i t o r i n g , 

and t echno log ies to reduce e m i s s i o n s . 



C o n t r o l o f V o l a t i l e O r g a n i c E m i s s i o n s f r o m P e r c h l o r o e t h y l e n e D r y 

C l e a n i n g S y s t e m s . 

E P A 4 5 0 / 2 - 7 8 / 0 5 0 . NTIS M F P B - 2 9 0 613 

M u c h the s a m e as 2.4. R e v i e w s p rocesses , i d e n t i f i e d p rob lem areas and 

c o n t r o l s . E m i s s i o n s ( w a t e r , a i r a n d sol ids) a re q u a n t i f i e d . R e v i e w s 

re lease ra tes for va r ious p l an t s , on a p r o c e s s - b y - p r o c e s s bas is . 

C u r r e n t I n t e l l i g e n c e B u l l e t i n 20 - T e t r a c h l o r o e t h y l e n e 

( P e r c h l o r o e t h y l e n e ) . 

N I O S H - 7 8 - l 12. NTIS M F P B - 2 7 8 055 

S u g g e s t s t h e 1976 l i m i t o f 50 ppm migh t not be a d e q u a t e . Ou t l i nes 

N I O S H sponsored r esea rch s t u d i e s on T C E . R e c o m m e n d s c o n t r o l by 

e x p o s u r e m o n i t o r i n g , e n g i n e e r i n g c o n t r o l s , r e s p i r a t o r y p r o t e c t i o n and 

persona l p r o t e c t i v e e q u i p m e n t . 

P r o p o s e d b i o l o g i c a l t h r e s h o l d l i m i t v a l u e s for indus t r ia l exposure to 

t r i c h l o r o e t h y l e n e vapo r . E t i e n n e G u b e r a n , M . D . , 1977. S c a n d . j . w o r k 

e n v i r o n , and h e a l t h 3 (1977) 8 0 - 9 0 . 

A s tudy us ing m a t h e m a t i c a l mode ls to s i m u l a t e the p h a r m a c o k i n e t i c s of 

inha led t r i c h l o r o e t h y l e n e v a p o r . R e s u l t s of m e t a b o l i t e e x c r e t i o n among 

ind iv idua ls exposed to 100 ppm s teady c o n c e n t r a t i o n o f TR I ag ree w i t h 

f ind ings of s i m i l a r s tud ies a m o n g T R I wo rke r s in i ndus t ry . 

S t a n d a r d s of p e r f o r m a n c e for new s ta t i ona ry s o u r c e s ; p e r c h l o r o e t h y l e n e 

dry c l e a n e r s . 

F e d . R e g i s t . 25 N o v . 1980. 45 (229). 78175-80 . 

R e v i e w s use o f P C E in d r y c l e a n i n g indus t ry . S tandards are p roposed to 

l i m i t e m i s s i o n s of v o l a t i l e o r g a n i c compounds f r o m new, m o d i f i e d and 

r e c o n s t r u c t e d dry c l e a n e r s , w h i c h wou ld requ i re i n s t a l l a t i o n o f c a r b o n 

absorbers and d r y - t o - d r y m a c h i n e s . 



2.9 A m b i e n t Wate r Q u a l i t y C r i t e r i a : T e t r a c h l o r o e t h y l e n e 

U . S . E P A , NTIS M F P B - 2 9 2 445 

R e v i e w s t o x i c i t y of t e t r a c h l o r o e t h y l e n e to a q u a t i c spec ies and suggests 

c r i t e r i a . 

2.10 A m b i e n t Wate r Q u a l i t y C r i t e r i a : T r i c h l o r o e t h y l e n e 

U . S . E P A , NTIS M F P B - 2 9 2 443 

R e v i e w s t o x i c i t y o f t r i c h l o r o e t h y l e n e to a q u a t i c spec ies and suggests 

c r i t e r i a . 

2.11 A m b i e n t Wate r Q u a l i t y C r i t e r i a : H a l o m e t h a n e s 

U . S . E P A , NTIS M F P B - 2 9 6 797 

R e v i e w s t o x i c i t y o f h a l o m e t h a n e s , i n c l u d i n g m e t h y l e n e ch l o r i de to 

a q u a t i c spec ies and suggests c r i t e r i a . 

3.0 E P I D E M I O L O G I C A L S T U D I E S 

3.1 A B e h a v i o u r a l and N e u r o l o g i c a l E v a l u a t i o n of D r y C l e a n e r s E x p o s e d to 

P e r c h l o r o e t h y l e n e ( P C E ) . 

D H E W / P U B / N I O S H - 7 7 / 2 1 4 . 

P r e s e n t s r e s u l t s o f t e s t s c o n d u c t e d on d r y c l e a n e r s exposed to P C E . 

R e s u l t s c o n c l u d e that n e u r o l o g i c a l d e f i c i t s a re a t t r i b u t a b l e to S toddar t s 

s o l v e n t , no t P C E . N o e v i d e n c e w a s found of de le te r i ous e f f e c t s of 

P C E on w o r k e r hea l th or behav iou ra l p e r f o r m a n c e . 

3.2 R e s u l t s of the C o n t r o l l e d E x p o s u r e of H u m a n F e m a l e s to the Vapo r of 

M e t h y l e n e C h l o r i d e . 

N I O S H / M C O W / E N V M - M C - 7 4 - 3 . NT IS M F P B 8 2 - I 6 4 8 7 2 

R e s u l t s o f c o n t r o l l e d e x p o s u r e o f h u m a n f e m a l e s to M C v a p o r . 

N e u r o l o g i c a l b e h a v i o u r a l a n d m e d i c a l t e s t s r e v e a l e d no de le te r i ous 

e f f e c t s on the test sub jec ts . 



H e a l t h o f W o r k e r s E x p o s e d to 1,1,1 T r i c h l o r o e t h a n e : A M a t c h e d P a i r 

S tudy , 1978. C . G . K r a m e r , M . D . et a l . A r c h i v e s o f E n v i r o n . H e a l t h 

(33), 1978, pgs . 331 -342 . 

E p i d e m i o l o g i c a l s t u d y o f 151 m a t c h e d pa i rs of emp loyees in ad jacen t 

t e x t i l e p lan t s , one of w h i c h used I, I, I - t r i c h l o r o e t h a n e as a c l e a n i n g 

s o l v e n t . D a t a a n d s e n s i t i v e s t a t i s t i c a l compa r i son techn iques d id not 

r e v e a l a n y c l i n i c a l l y p e r t i n e n t f i n d i n g a s s o c i a t e d w i t h 1,1,1 

t r i c h l o r o e t h a n e . 

P u l m o n a r y - H e m a t o l o g i c S t u d i e s on H u m a n s d u r i n g e x p o s u r e t o 

M e t h y l e n e C h l o r i d e . NTIS M F P B 8 2 - I 5 I 6 9 7 

N I O S H - M C O W - E N V M - M C - 7 4 - 4 . 

R e s u l t s o f a s t u d y e x p o s i n g 4 i n d i v i d u a l s o v e r 6 w e e k p e r i o d s t o 

v a r y i n g c o n c e n t r a t i o n s (0-500 ppm) of me thy lene ch l o r i de i n d i c a t e d tha t 

m e t h y l e n e c h l o r i d e e x p o s u r e had no e f f e c t on pu lmona ry i n teg r i t y or 

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

dur ing M C exposure i nc reased H b a f f i n i t y for oxygen and no adap ta t i on 

o c c u r r e d dur ing exposure to res to re H b a f f i n i t y fo r oxygen to n o r m a l . 

E x t e n t o f e x p o s u r e survey of me thy l ene ch lo r i de D H H S (NIOSH) P u b l . 

(US) 1980. 8 1 - 1 3 1 . 53 pgs. 

Survey to d e t e r m i n e M C exposure po ten t i a l in t r i a c e t a t e m a n u f a c t u r i n g , 

c o f f e e d e c a f f e i n a t i o n and a i r c r a f t pa in t s t r i p p i n g f a c i l i t i e s . I n c l u d e d 

a r e background i n f o r m a t i o n on p roduc t i on and uses , t o x i c i t y and human 

exposure s tandards , p roduc t i on p r o c e s s e s , c o n t r o l e f f o r t s , h e a l t h a n d 

s a f e t y p rog rams , a i r samp l i ng d a t a and r e c o m m e n d a t i o n s . 

E f f e c t s o f c h l o r i n a t e d so lven ts in a me ta l w o r k i n g p l an t . V a v a z z a l o , 

F r a n c o , A E S 1981 3(2). 84 -9 . 

D i s c u s s e s n e e d s f o r c o n t r o l o f c h l o r i n a t e d so lven ts in m e t a l w o r k i n g 

p lan ts . D e t a i l s e c o n o m i c s of c o n t r o l i m p l e m e n t a t i o n . S t r e s s e s n e e d 

for o b j e c t i v e r e s e a r c h . 



3.7 E p i d e m i o l o g i c a l s t u d y o f h e p a t i c tumor i nc idence in sub jec ts w o r k i n g 

w i t h t r i c h l o r o e t h y l e n e II. N e g a t i v e resul t o f r e t r o s p e c t i v e s t u d i e s in 

dry c l e a n e r s . 

M a l e k , Bohus lav et a l . P r a c . L e k , 1979. 31(4). 124-6. 

R e s u l t o f a s tudy of l i ver c a n c e r i nc i dence among 86% o f a l l men who 

h a d s p e n t a t l e a s t I y e a r i n d r y c l e a n i n g o p e r a t i o n s . Exposu re was 

cons ide rab le as r e f l e c t e d by u r ine c o n c e n t r a t i o n s of t r i c h l o r a c e t i c a c i d : 

h o w e v e r , no i n c i d e n c e o f l i v e r c a n c e r and _ I 0 % i n c i d e n c e of o ther 

organ c a n c e r s were d e t e c t e d . 

3.9 A c l i n i c a l , neu rophys io log i ca l and behav io ra l s tudy of f e m a l e wo rke r s 

M a r o n i , M . , et a l . S c a n d . j . work e n v i r o n , and hea l th 3(1977) 16-22. 

F e m a l e w o r k e r s were exposed to I, I, I - t r i ch lo roe thane leve ls f r o m 110 

t o 990 p p m . A b s e n c e o f a m a n i f e s t n e u r o t o x i c e f f e c t o f 

I, I, I - t r i c h l o r o e t h a n e u n d e r s p e c i f i c w o r k c o n d i t i o n s w a s f o u n d . 

U n f a v o r a b l e w o r k c o n d i t i o n s w e r e a m o r e p r o m i n e n t f a c t o r in 

c o m p l a i n t s . 

3.10 P r o p o s e d b i o l o g i c a l t h r e s h o l d l i m i t v a l u e s for i ndus t r i a l exposure to 

t r i c h l o r e t h y l e n e vapor . 

G u b e r a n , E . S c a n . j . work e n v i r o n , and hea l th 3(1977) 80 -90 . 

R e v i e w s b i o l o g i c a l e f f e c t s on w o r k e r s e x p o s e d to v a r i o u s l e v e l s o f 

t r i c h l o r o e t h y l e n e . D i s c u s s e s n e e d t o d e s i g n m o n i t o r i n g w h i c h w i l l 

c o n s i d e r t i m e s w h e n " t o x i c t h r e s h o l d " is e x c e e d e d in a d d i t i o n to 

t i m e - w e i g h t e d c o n c e n t r a t i o n s . 

3.11 E p i d e m i o l o g i c a l s t u d y on h e p a t i c tumor i nc idence in sub jec ts w o r k i n g 

w i t h t r i c h l o r o e t h y l e n e . I. nega t i ve r esu l t o f r e t r o s p e c t i v e s t u d i e s in 

sub jec ts w i t h p r i m a r y l i ve r c a r c i n o m a . 

N o v o t n a , E . et a l . P r a k . L e k . 1979, 31(4), 121-3. 



A t t e m p t e d t o d e t e r m i n e i f s u b j e c t s w i t h p r i m a r y l i ver cance r w e r e 

ever exposed to t r i c h l o r o e t h y l e n e as a c a u s e . 

4.0 O T H E R D O C U M E N T S O F I N T E R E S T 

4.1 V o l a t i l e O r g a n i c C o m p o u n d ( V O C ) Spec ies D a t a M a n u a l . 

E P A 4 5 0 / 4 - 8 0 - 0 1 5 . NTIS M F P B 8 I - 1 1 9 4 5 5 

O n e s e c t i o n d e s c r i b e s t h e v a p o r degreas ing p rocess and va r i a t i ons in 

d e s i g n . E m i s s i o n s w i t h the use of va r ious con t ro l op t ions are g i ven on 

the basis of pounds emiss ions per ton m e t a l c l e a n e d . 

4.2 P r o c e e d i n g s o f a C o n f e r e n c e on M e t h y l C h l o r o f o r m (T r i ch lo roe thane) 

and O t h e r H a l o c a r b o n P o l l u t a n t s he ld at Wash ing ton , D . C , on F e b r u a r y 

27 -28 , 1979. NT IS M F P B 8 0 - I 4 2 4 3 3 

C o n f e r e n c e w a s s p o n s o r e d t o a s s e s s e n v i r o n m e n t a l i m p l i c a t i o n s o f 

i nc reased usage o f t r i c h l o r o e t h a n e . One paper of i n te res t , e n t i t l e d " A n 

A s s e s s m e n t o f T r i c h l o r o e t h y l e n e , M e t h y l C h l o r o f o r m a n d 

P e r c h l o r o e t h y l e n e " . R e v i e w s e n v i r o n m e n t a l leve ls of T C E and P C E 

repo r t ed in the l i t e r a t u r e a n d p o s s i b l e e f f e c t s on t h e e n v i r o n m e n t . 

C o n t r o v e r s y r e : hea l t h assessment o f T C E and P C E i l l us t ra ted dur ing 

hea ted d iscuss ion p e r i o d . A n o t h e r paper e n t i t l e d " E n v i r o n m e n t a l f a t e 

o f m e t h y l c h l o r o f o r m " , d i s c u s s e s r e s i d e n c e t i m e o f M C in t h e 

t roposphere and i ts i m p a c t on the s t r a tosphe re . P a p e r c o n c l u d e s t h a t 

the i m p a c t of M C is less than tha t of c h l o r o f l u o r o m e t h a n e s . 

4.3 A i r P o l l u t i o n A s s e s s m e n t of T e t r a c h l o r o e t h y l e n e . 

M T R - 7 1 4 3 . NT IS M F P B - 2 5 6 731 

R e v i e w s t o x i c i t y , e n v i r o n m e n t a l c o n c e n t r a t i o n s , usage , mass b a l a n c e , 

and p recau t i ons for use . C o n c l u d e s tha t T C E is not an e n v i r o n m e n t a l 

h a z a r d e x c e p t in the w o r k p l a c e . 



4.4 A i r P o l l u t i o n A s s e s s m e n t o f T r i c h l o r o e t h y l e n e . M i t r e C o r p o r a t i o n 

R e p o r t fo r U . S . E P A . NTIS M F P B 256730 

E x t e n s i v e r e p o r t on t o x i c i t y o f T C E , exposure of w o r k e r s at va r i ous 

indus t r ies to T C E , uses, and c o n t r o l measu res . A n e x c e l l e n t b a c k g r o u n d 

d o c u m e n t . 

4.5 C i t y o f V a n c o u v e r Industr ia l Was te Inventory , 1977. 

Q u a n t i f i e s annual so lven t was te genera t i on for 1977 f r o m a n u m b e r o f 

s e l e c t e d u s e r indust r ies such as e l e c t r o p l a t e r s , m a c h i n e shops, p l a s t i c s 

and rubber m a n u f a c t u r e r s , pa in t m a n u f a c t u r e r s , d r y c l e a n e r s e t c . i n t h e 

c i t y of V a n c o u v e r . 

4.6 H a z a r d o u s T o x i c and N u i s a n c e Wastes Survey - 1978. 

G r e a t e r V a n c o u v e r Sewerage and D r a i n a g e D i s t r i c t . 

4.7 C o m p i l a t i o n o f A i r P o l l u t a n t E m i s s i o n F a c t o r s . 

U . S . E P A - Second E d i t i o n - 1975. 

4.8 M e a s u r e m e n t of P e r c h l o r o e t h y l e n e in A m b i e n t A i r 

E P A 6 0 0 / 4 - 7 9 - 0 4 7 . NTIS M F P B 8 0 - I 4 4 6 7 8 

P r e s e n t s m e t h o d s f o r d e t e r m i n a t i o n o f P C E in a m b i e n t a i r a n d 

m e t e r o l o g i c a l da ta s u m m a r i e s o f P C E in large m e t r o p o l i t a n U . S . a r e a s 

w i t h e i t h e r ; large popu la t i ons , P C E p roduc ing p lan t s , or a large number 

of m e t a l degreas ing o p e r a t i o n s . 

4.9 E v a l u a t i o n of E m i s s i o n Tes t Me thods for H a l o g e n a t e d H y d r o c a r b o n s . 

E P A 6 0 0 / 4 - 7 9 - 0 2 5 . NTIS M F P B - 2 9 8 2 4 7 

D i s c u s s i o n o f m e t h o d s f o r a n a l y t i c a l d e t e r m i n a t i o n s of c h l o r i n a t e d 

hyd roca rbons , methods for ha logena ted hyd roca rbon s to rage and r e v i e w s 

e f f e c t s o f hea t i ng and c o o l i n g so l ven t s . 



A r e t r i c h l o r o e t h a n e based subs t i t u tes sa fe r than x y l e n e . 

K . J . R e i d and F . J . Y o u n g . M e d i c a l L a b o r a t o r y S c i e n c e s ( 1 9 8 1 ) , 3 8 . 

L e t t e r s to t h e E d i t o r , pgs . 145-149. 

R a i s e s quest ions about t o x i c i t y o f 1,1,1 T C E in the p r e s e n c e o f h e a t . 

L e t t e r suggests tha t a mo re c r i t i c a l appra isa l o f subs t i tu tes whose m a i n 

componen t is T C E is r e q u i r e d . 


