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i 

SUMMARY 

P r o t e c t  

The P a c i f i c  and Yukon Reg iona l   O f f i ce   o f   t he   Env i ronmen ta l  

i o n   S e r v i c e  (EPS) i s   r e s p o n s i b l e   f o r   m o n i t o r i n g   t h e   l e a d   l e v e l   i n  

l e a d - f r e e   g a s o l i n e   s o l d   i n   B r i t i s h   C o l u m b i a   t o   e n s u r e   c o m p l i a n c e   w i t h   t h e  

federal   Lead-free  Gasol ine  Regulat ions  under  the  Clean Air Act .   Dur ing   the  

c o m p l i a n c e   m o n i t o r i n g   a c t i v i t i e s   c o n d u c t e d   i n  1980,  1981,  1983 and 1984, 

EPS a1 so conducted a study t o  de termine  the   ex ten t  o f  t he   p rob lem  o f   nozz le  

s w i t c h i n g   a t   g a s o l i n e   r e t a i  1 out1  e ts .  

D u r i n g   t h e  1980  compliance  monitoring  program,  251  gasol ine 

samples  were c o l l e c t e d .  Two percent   o f   the  samples  conta ined  lead i n  

excess o f   t h e   r e g u l a t e d   l e v e l   o f  0.013 grams p e r   l i t r e .   I n  1981, 2.8% o f  

t h e  311  samples c o l l e c t e d   c o n t a i n e d  more than   t he   regu la ted  1 eve1 ; i n  1983, 

1.8% o f   t h e  331  samples  col 1 ected   were   over   the   regu la ted   leve l  ; and i n  

1984, 2.5.% o f   t h e  398  samples  contained 1 ead o v e r   t h e   r e g u l a t e d   l e v e l  . 
I n  1980, 522 n o z z l e s   w e r e   c h e c k e d   a t   r e t a i l   o u t l e t   d i s p e n s i n g  

pumps and a l l  were  found t o  conform t o   t h e   p r o p e r   s i z e   f o r   d i s p e n s i n g  

leaded  gasol ine.  O f  t h e  434 leaded  gasol ine  nozzles  checked i n  1981,  10% 

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

o n l y   f o r   l e a d - f r e e   g a s o l i n e .   I n  1983, 626 nozzles  were  checked and  73% had 

been  switched. I n  1984,  887 nozzles  were  checked and  14% had  been  switched 

t o  the   smal le r   nozz le .  The s u b s t a n t i a l   r e d u c t i o n   i n   n o z z l e   s i z e   s w i t c h i n g  

from 1983 t o  1984 i s   a t t r i b u t e d   t o  an i nc reased   pub l i c  and i n d u s t r y  

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

designed t o   o p e r a t e  on  lead- f ree  gasol ine.  
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1 .o INTRODUCTION 

The t a i l   p i p e   o f  an automobi le  i s  one o f   t h e   m a j o r   e m i s s i o n  

s o u r c e s   o f   a i r   p o l l u t a n t s .  The Canadian  Nat ional   Emission  Inventory 

i nd i ca tes   t ha t   t he   em iss ion   o f   ca rbon   monox ide  (CO) f rom  automobi les i n  

B r i t i s h  Columbia  amounted t o  774 thousand  tonnes i n  1978, c o n t r i b u t i n g   t o  

51% o f  a1 1 CO emissions i n   t he   p rov ince .   Hyd roca rbons  (HC) i s  ano the r   t ype  

o f   p o l l u t a n t   t h a t  emanates  from cars  and c o n t r i b u t e s   s i g n i f i c a n t l y  (30% i n  

1978) t o   p o l l u t i o n   o f   t h e  atmosphere. 

1970 
1972 
1974 
1976 
1978 

C O  Emissions  f rom 

( p e r c e n t   o f   t o t a l   e m i s s i o n s )  ( p e r c e n t   o f   t o t a l   e m i s s i o n s )  
thousand  tonnes thousand  tonnes 

Automobiles i n  B.C. i n  Automobiles i n  B.C. i n  
HC Emission  f rom 

1318 (64%) 
1177 (66%) 
1140 (63%) 

774  (51%) 
936  (57%) 

202 (60%) 
160 (58%) 
145 (56%) 
112 (46%) 
87 (30%) 

In   o rde r   t o   reduce   exhaus t   em iss ions ,   ca r   manu fac tu re rs   have   used  

a d e v i c e   c a l l  ed a " c a t a l y t i c   c o n v e r t e r "   i n  many pos t  1975 automobiles. 
This   dev ice  c leans  the  exhaust  gas b e f o r e   e m i t t i n g  it t o   t h e  atmosphere  and 

i s  capable  o f   reducing  carbon  monoxide and hydrocarbon  emissions  by 80% t o  

90%. The c l e a n i n g   a c t i o n   o f   t h e   c a t a l y t i c   c o n v e r t e r   i s  enhanced  by t h e  

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

w i t h   p l a t i n u m  and are   capab le  o f  conver t ing   the   harmfu l   carbon  monox ide  and 

hydrocarbons  in to   re la t ive ly   harmless  water   vapour  and carbon  d iox ide  gas. 

Cata ly t i c   conver te rs   cannot   to le ra te   con taminants   such as l e a d   i n  

gasol ine.  When burned i n   t h e  combustion chamber o f  a c a r ,   t h e   l e a d   i n  

gaso l i ne  becomes f i n e   p a r t i c l e s   o f   m e t a l l i c   l e a d .  These f i n e   l e a d  

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

and  reduce the   c lean ing   ac t i ons   by   "po i son ing "   t he   ca ta l ys ts .  The u s e   o f  
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seve ra l   t anks   o f   l eaded   gaso l i ne   can   po i son   t he   ca ta l ys t   ex tens i ve l y  and 

render   the  conver ter   use less.   Federa l   Regulat ions  were  promulgated  to  

limit p e r m i s s i b l e   l e a d   c o n c e n t r a t i o n   t o  0.013 grams p e r   l i t r e   i n   l e a d - f r e e  

g a s o l i n e   t o   e n s u r e   t h a t   t h e   p l a t i n u m   c a t a l y s t  i s  pro tec ted   f rom damage. 

The prov inc ia l   governments   inc lud ing   Ontar io ,  Nova S c o t i a  and Quebec  have 

passed 1 e g i s 1   a t i o n   t o   p r o h i   b i t   n o z z l e   s w i t c h i n g   a t   g a s o l i n e   r e t a i  1 o u t l e t s .  

A t  t h e  same t ime ,   t he   pe t ro leum  re f i n ing   i ndus t r y   des igned  and c a r r i e d   o u t  

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

gaso l ine   p roduc ts   a re   no t   con taminated   by   lead .  

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

l e a d - f r e e   g a s o l i n e   i s  made by  us ing a d i f f e r e n t   n o z z l e   s i z e  on t h e  

d ispens ing  pump t o   e l i m i n a t e   t h e   p o s s i   b i  1 i t y  o f  pumpi ng 1 eaded  gasol   ine 

i n t o  a car   des igned f o r  us ing   lead- f ree   gaso l ine .  A c a r   r e q u i r i n g  

l e a d - f r e e   g a s o l i n e  has a g a s o l i n e   f i l l i n g   p i p e   t h a t  can o n l y   r e c e i v e  

gaso l i ne   f rom a n o z z l e   s i z e   o f   1 3 / 1 6   i n c h  (20.6 mm) ou ts ide   d iameter .  A l l  
pump nozz les   fo r   d ispens ing   leaded  gaso l ine   have an o u t s i d e   d i a m e t e r   o f  

15/16inch  (23.8 mm) w h i c h   p r e v e n t s   i t s   u s e   i n  any lead- f ree  gas  tank 

receptor .  I f  a smal 1 s ize   nozz le   (13 /16"  O.D.) i s  equipped  on a leaded 

g a s o l i n e  pump, a r e t a i l e r   i s   p r o v i d i n g  an o p p o r t u n i t y   f o r   d i s p e n s i n g   l e a d e d  

g a s o l i n e   t o  a l e a d - f r e e   r e q u i r i n g   c a r ,   e i t h e r   i n t e n t i o n a l l y   o r  

u n i n t e n t i o n a l  l y  . 
The r e g i o n a l   o f f i c e  o f  Env i ronmenta l   Pro tec t ion   Serv ice  has  been 

conducting  survey  programs t o   s p o t  check t h e   l e a d   l e v e l   o f   l e a d - f r e e  

g a s o l i n e   i n   B r i t i s h  Columbia and t o   d e t e r m i n e   t h e   n o z z l e   s i z e  on t h e  

d ispens ing  pumps. Th is   repo r t   p resen ts   t he   su rvey   resu l t s  o f  1980,  1981, 

1983  and 1984. No sampling was c a r r i e d   o u t   i n  1982. 
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2 00 THE SURVEY PROGRAM 

The survey  program i s   c a r r i e d   o u t   t o  make lead  measurements and 

n o z z l e   s i z e   c h e c k s   i n  a spot-checking manner. G a s o l i n e   r e t a i l   o u t l e t s   i n  

u r b a n   c e n t r e s   w e r e   v i s i t e d   w i t h o u t   p r e d e t e r m i n a t i o n   o f   t i m e ,   l o c a t i o n  o r  
b r a n d .   F o l l o w i n g   t h e   s e l e c t i o n   o f  a s u b j e c t   a r e a   f o r  a survey on a c e r t a i n  

day,  checks  were made a t   g a s o l i n e   s t a t i o n s .  A surveyed  area  would  not   be 

r e v i s i t e d   i n   t h e  same year   un less  a serious  contamination  problem  had  been 

i d e n t i f i e d .  

Samples o f   l e a d - f r e e   g a s o l   i n e   w e r e   c o l l e c t e d   a t   r e t a i  1 o u t l e t s  

and a f i e l d   a n a l y s i s   f o r   l e a d  was conducted   soon  a f te r   the   sampl ing  by 

u s i n g  a c o l o r i m e t r i c   a n a l y z e r .  When a h i g h   l e a d   c o n c e n t r a t i o n  was de tec ted  

b y   t h e   f i e l d   t e s t   t h e  sample  would  be  analyzed  again by us ing   the   A tomic  

Absorption  method a t  a c h e m i s t r y   l a b o r a t o r y   t o   c o n f i r m   t h e   t e s t   r e s u l t s .  

The nozzle  surveys  were  conducted i n   c o n j u c t i o n   w i t h   t h e   g a s o l i n e  

sampling  program. The s i z e   o f   n o z z l e s   f o r   l e a d e d   g a s o l i n e  was checked a t  

r e t a i  1 o u t 1   e t s   b y   u s i n g  a temp1 a t e   s p e c i a l  1y p r e p a r e d   f o r   t h e   s u r v e y  

( F i g u r e  1). 

F i g u r e  1 P l a s t i c  Template f o r   N o z z l e   S i z e  Measurement 
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. 

The templa te  i s  designed t o  make quick  checks t o   i d e n t i f y  

undersized  nozzles.  By i n s e r t i n g   t h e   n o z z l e   i n t o   t h e   o p e n i n g   o f   t h e  

t e m p l a t e ,   t h e   n o z z l e   s i z e   i s   e a s i l y   d e t e r m i n e d .  

Nozzl e S i z e   I n d i c a t i o n  Outs ide 

Diameter Imp1 i c a t i o n  on Temp1 a t e  

Inch  (mm) 

Large 

Small 

Med i urn 

15/16 (23.8) C o r r e c t   s i z e   t o   d i s p e n s e  Does n o t  f i t  

i n t o   o p e n i n g  leaded  gaso l ine  

13/16 (20.6) 
g a s o l i n e   e a s i l y  t o  ca rs   i nne r   open ing  

One can  dispense  leaded F i t s   i n t o  

r e q u i   r i n g   u n l e a d e d  

gasol  i ne 

14/16 (22.2) One can dispense  leaded F i t s   i n t o  

o u t e r   o p e n i n g   g a s o l i n e   t o   c a r s   r e q u i r i n g  

1 ead- f ree   gaso l   ine   by  
f o r c i n g  the nozzle  i n t o  

the receptor  neck 
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3 .O SURVEY RESULTS 

3.1 Lead i n  Gasol ine ,  1980 

A t o t a l   o f  251  samples o f   l e a d - f r e e   g a s o l   i n e  were co l   lec ted.  

F i v e   o f   t h e s e   c o n t a i n e d   l e a d   i n   e x c e s s   o f   t h e   r e g u l a t e d   l e v e l   o f  0.013 

grams per  1 i t r e   ( g / L )  . A non-compl  iance  rate o f  2.0%  was found as a 

resu l t .   On ly  one  contaminated  sample was found i n   t h e   G r e a t e r  Vancouver 

and G r e a t e r   V i c t o r i a   a r e a s ;   w h i l e  5 contaminated  samples  were  found i n   t h e  

Okanagan area. 

3.2 Lead i n  Gasoline,  1981 

A t o t a l  of  311  samples o f   l e a d - f r e e   g a s o l   i n e  were c o l l   e c t e d .  

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

0.013 grams p e r   l i t r e .  A non-compl iance  ra te   o f  2.8%  was found as a 
r e s u l t .   C o n t a m i n a t i o n s   w e r e   f o u n d   a t   r e t a i l   o u t l e t s   o f  Chevron, ESSO, 

Gul f ,  Husky, M e r i t ,  and  Texaco brands. 

3.3 Lead i n  Gasoline,  1983 
A t o t a l   o f  331  samples o f   l e a d - f r e e   g a s o l   i n e  were 

co l lec ted .   S ix   o f   these  con ta ined  excess   lead .  A non-compl iance  ra te   o f  

1.8% was found as a r e s u l t .  No contaminat ion was found i n   t h e  Okanagan 

area.  Contaminations  were  found a t   r e t a i l   o u t l e t s   o f  Chevron, Esso, P e t r o  

Can and She1 1 brands. 

3 04 Lead i n  Gasoline,  1984 

A t o t a l   o f  398  samples o f   l e a d - f r e e   g a s o l   i n e  were  col   lected. Ten 

of   these  conta ined  excess  lead.  A non-compl iance  ra te   o f  2.5% was found  as 

a r e s u l t .  No contaminat ion was found on Vancouver  Island.  Contaminations 

were  found a t  r e t a i l   o u t l e t s   o f   S h e l l ,   G u l f ,  Husky, Mohawk, Seven-Eleven, 

Super Save  and  Texaco brands. 
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3.5 Nozzle  Survey,  1980 
A t o t a l   o f  522 nozz les   fo r   leaded  gaso l   ine   were   checked  a t  

s e r v i c e   s t a t i o n s   o f   t h e  Chevron, E S S O ,  Gul f ,  Mohawk, P a c i f i c  66, She l l  and 

Texaco  brands.  Surveyed  areas  were  Vancouver,  Victoria, Hope, Pr inceton,  

Keremeos,  Osoyoos, 01 i ver , Pent i cton,  Summer1 and, Kel owna, Vernon,  Salmon 

Arm, Kamloops,  Cache  Creek, Lyt ton,   Roston B a r  and  Yale. All 522 nozz les 

conformed t o   t h e  23.8 mm s i ze   (15 /16   i nches ) .  

3.6 Nozzle  Survey,  1981 
A t o t a l   o f  434 nozzles  for   leaded  gasol ine  were  checked and  43 

were  found t o  be  undersized. As a r e s u l t ,  10% o f   t h e  checked  nozzles  were 

unders i zed .   Se rv i ce   s ta t i ons   o f   t he  Chevron, ESSO, Gul f ,  Husky, Mohawk, 

Pay' N '  Save, Payless,   Pet ro Can,  She1 1 and  Texaco brands  were  found t o  be 

using  undersized  nozzles.   Comparat ively  more  undersized  nozzles  were  found 

i n   t h e  Okanagan area and  on Vancouver  Island. 

3.7 Nozzle  Survey,  1983 

A t o t a l   o f  626 nozz les   f o r   l eaded   gaso l i ne  were  checked.  Four 

hundred  and f i  f ty -seven  (457)   o f   these  were   found  to   be   unders ized.  As a 

r e s u l t ,  73% o f   t h e  checked  nozzles  were  undersized. A t o t a l  o f  176 s e r v i c e  

s t a t i o n s  were  surveyed and 157  were  found t o  b e   u s i n g   a t   l e a s t  one 
unders i zed   nozz le   f o r   d i spens ing   l eaded   gaso l i ne .  

3.8 Nozzle  Survey,  1984 
A t o t a l   o f  887 nozz les   f o r   l eaded   gaso l i ne  were  checked. One 

hundred and twenty - th ree   (123)   o f   these  were   unders ized.  As a r e s u l t ,  14% 

o f   t h e  checked  nozzles  were  undersized. I n  Vancouver, a t o t a l   o f  348 

nozzles  were  checked and 7% o f   t h e s e   d i d   n o t   c o n f o r m   t o   t h e   p r o p e r   s i z e .  
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TPBLE 1 LEPD-FREE GASOLIN SLRMY RESUE (By Location) 

t 

LOCATION 

West  Vancouver 
North Vancouver 
Vancouver 
Bumaby 
Port Moody 
Ri chmnd 
New Westmi nster 
Surrey 
Langley 
Victoria 
b n a i m  
Hope 
Princeton 
KereneOS 

Dsoyoos 
01 i ver 
Penticton 
Surmer1 and 
Kel orna 
Vernon 
KsnlOOpS 
cache creek 
Lytton 
*ton Bar 
Yal e 
salmon Ann 
Jestbank 
%old River 
~I-I@x~ 1 River 
Saani ch 
Tavl or 
sthers 

Total 

Sarpl es 

24 
28 
35 
23 
2 
7 
6 
6 
- 

51 

9 
7 
3 
4 
4 
6 
1 
6 
8 
6 
4 

1. 
4 
2 
4 

251 

1980 

Non- 
Corrpliance 

1 

1 

1 

1 
1 

5 

.SCWpleS 

35 
61 
69 

31 

4 
6 

6 
6 
8 
3 

16 
16 

15 

3 
5 

25 
2 

31 1 

1981 

Non- 
Carp1 i ance 

9 

1983 

31 
93 

27 

51 

26 

6 
7 

2 
21 
22 
21 
15 

8 

1 

331 

Fbn- 
Carp1 iance 

6 

1984 

9 
36 
59 
41 
9 

24 

46 
46 
9 

42 
24 
5 
1 

14 
4 

8 
14 

7 

398 

l- 

" 

- 
c 

Non- 
Canpl i awe 

0 
2 
2 
0 
0 
0 

0 
0 
1 
0 
0 
0 
1 

0 
1 

0 
0 

3 

10 
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TPRLE 2 LEPD-FREE WIN MONI'IIIIING RESCLTS (By Brand) 

1980 

CUQPNY SUrVeyed 
Stations 

Reaver 

Nsky 

22 Gulf 

- Exxon 

34  Esso 

- Econo 

26  Chevron 

- 

- 
Merit 

b h a k  3 

Pay N Save - 
Pay1 ess - 
Petro Can 4" 

Seven-El  even - 
she1 1 27 

Texaco 

others 

24 

Total 140 5 

1931 

s a r p l e s  

- 
78 

4 

57 
- 

44 

5 

4 

7 

8 

7 

12 
- 
56 
29 

31 1 

Non- 

CarQl i ance 

- 
1 

0 

1 
- 
1 

1 

1 

0 

0 

0 

0 
- 
3 

1 

9 

1983 

s s r p l e s  

- 
72 

2 

71 
- 

42 

7 

12 

2 

3 
22 
6 

57 

35 

331 

Nor" 
Carp1 i ance 

- 
3 

0 

1 
- 
0 

0 
- 
0 

0 

0 

1 
0 

1 
0 

6 

1984 

2 

74 

3 

68 
- 
54 
11 

1 

20 
4 

9 

37 

4 

64 
33 

14 

398 

Non- 
Carp1 i ance 

0 

0 

0 

0 
- 
2 

1 

0 

1 

0 

0 

0 

1 

3 

1 

1 

10 
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TABLE 4  1983/1984 NOZZLE SURVEY RESULTS (by l o c a t i o n )  

LOCATION 

Cache  Creek 

Hope 

Kaml oops 

Keremeos 

Kel owna 

Monte  Creek 

Nanaimo 

01 i v e r  

osoyoos 

Pent i c t o n  

Pr ince ton  

Summer1 and 

Trout  Creek 

Vancouver 

Vernon 

Vi c t o r i  a 

Westbank 

T o t a l  

NOZZLES SURVEYED 

1983 

37 

- 
38 

- 
42 

- 
- 

8 

7 

49 

- 
4 

- 
30 1 

39 

91 

10 

626 

1984 

- 
39 

56 

14 

- 
9 

142 

- 
- 
47 

15 

6 

10 

348 

26 

175 

- 

887 

UNDERSIZE NOZZLES 

1983 

18 

- 
30 

- 
23 

- 
- 

6 

4 

48 

- 
2 

- 
206 

28 

82 

10 

457 

1984 

- 
4 

18 

6 

- 
4 

22 

- 
- 

5 

2 

2 

1 

24 

10 

25 

- 

123 

PERCENT OF UNDERSIZE 

1983 

49% 

- 
79% 

- 
55% 

- 
- 

75% 

57% 

98% 

- 
50% 

- 
68% 

72% 

90% 

100% 

7 3% 

1984 

- 
10% 

32% 

43% 

- 
44% 

15% 

- 
- 

11% 

13% 

33% 

10% 

7% 

38% 

14% 

- 

14% 



- 11 - 

4 .O DISCUSSION 

4.1 Q u a l i t y   C o n t r o l   o f  Lead  Level i n  Lead-Free  Gasoline 
Based  on t h e   s u r v e y   r e s u l t s   o f  1980,  1981,  1983 and 1984, we 

f o u n d   t h a t  2.0%, 2.8%,  1.8% and 2.5% r e s p e c t i v e l y ,   o f   t h e  samples  contained 

excess  lead. These ra tes   o f   non-compl iance  a re   s l igh t ly   be low  the   na t iona l  

average o f  4.2% f o r  1974-1980*. 
Q u i t e  a f e w   c o n t a m i n a t i o n s   w e r e   i d e n t i f i e d   i n   t h e  Okanagan area 

d u r i n g  1980 and 1981. A f t e r   t h e   o i l  companies  were  advised o f   t h e   r e s u l t s ,  

no  contaminat ion was i d e n t i f i e d   i n   t h i s   a r e a   d u r i n g  1983 when 128 samples 

were  analyzed.  Contamination a1 so o c c u r r e d   m o r e   o f t e n   a t   r e t a i l   o u t l e t s   o f  

some par t i cu la r   b rands   than  o ther   b rands .  A l a c k   o f   a t t e n t i o n   t o   q u a l i t y  

con t ro l   p rocedures   appears   to   be   the   ma in   reason  fo r   the   con taminat ions .  

4.2 Compliance o f  Lead-Free  Gasoline  Regulat ions 
It i s   t h e   r e s p o n s i b i l i t y   o f  EPS t o   m o n i t o r   l e a d e d  and l e a d - f r e e  

g a s o l i n e   t o   e n s u r e  compl i ance   w i th   t he   f ede ra l   regu la t i ons   under   t he   C lean  

Air Act. The compl iance  monitor ing  program i s   c a r r i e d   o u t   t o  encourage  the 

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

d u r i n g   t h e   p r o d u c t i o n ,   t r a n s p o r t a t i o n  and handl ing  operat ions.   Enforcement 

act ions  have  been  taken i n   t h o s e   i n s t a n c e s  where  non-compliance  has  been 

i d e n t i f i e d .  

4.3 P o s s i   b i  1 i t y  o f  Fuel S w i  t c h i  ng 
F u e l   s w i t c h i n g   i s   t h e   u s e   o f   l e a d e d   g a s o l i n e   i n  a v e h i c l e  

des igned   fo r   l ead - f ree   f ue l  . T h i s   r e q u i r e s   t h e   d e l i b e r a t e   a c t i o n   e i t h e r   b y  

t h e   v e h i c l e  owner  such as r e m o v i n g   t h e   s p e c i a l   f i t t i n g   i n   t h e   f u e l   t a n k  

f i l l e r   p i p e  o r  u s i n g  a nozz le  adaptor ;  o r  b y   t h e   s t a t i o n  o r  r e t a i l   o u t l e t  

i n  r e p 1   a c i n g   t h e   l a r g e r ,   l e a d e d   g a s o l i n e   n o z z l e   w i t h   t h e   s m a l l e r   s i z e  

*Report EPS 3-AP-82-3 
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nozz le   des ignated   fo r   use   w i th   un leaded  gaso l ine .  A comparison o f   t h e  

s u r v e y   r e s u l t s   o f  1980 t o   t h o s e   o f  1983 shows t h a t   t h e   n o z z l e s   o f   l e a d e d  

gas pumps changed  from 0% u n d e r s i z e d   t o  73% undersized.  This may be 

i n t e r p r e t t e d   t h a t ,   i n  1983, t h e  gas s t a t i o n s  made i t  p o s s i b l e   f o r  consumers 

t o   m i s - f u e l   t h e i r   v e h i c l e s  a t  73% o f   t h e   l e a d e d  pumps w h i l e   i n  1980,  no 

o p p o r t u n i t y  was prov ided by t h e  gas s t a t i o n s .  However,  1984 s u r v e y   r e s u l t s  

i n d i c a t e   t h a t   t h e   a v e r a g e   n o z z l e   s w i t c h i n g   r a t e   i n  B.C. has  dropped t o  

14%. 

4.4 Impact on Air P o l l u t i o n  

The u s e   o f   c a t a l y t i c   c o n v e r t e r s  and l e a d - f r e e   g a s o l i n e   i s  

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

i s   p r a c t i c e d   c o n s i s t e n t l y ,   t h e   c a t a l y t i c   c o n v e r t e r   i s  damaged and t a i l p i p e  

emissions will i n c r e a s e   s i g n i f i c a n t l y .  

4.4.1 Emissions  of  Carbon  Monoxide (CO) and  Hydrocarbons (HC) . 
Emissions  of   carbon  monoxide ( C O )  and  hydrocarbons (HC) f rom  automobi les 

are  reduced  by 80% t o  90% if c a t a l y t i c   c o n v e r t e r s   a r e  used i n   c o n j u n c t i o n  

w i t h   l e a d - f r e e   f u e l .  The i n c r e a s i n g  use o f   l e a d - f r e e   g a s o l i n e   i n  Canada 

and B r i t i s h  Co lumb ia   i nd i ca tes   t ha t   ca r   exhaus t   em iss ions   i n  B.C. have  been 

c u t  by an es t imated  190,000 t o n n e s   o f  CO and  22,000 tonnes   o f  HC i n  1981, 
as  compared t o  z e r o   r e d u c t i o n   i n  1974 when t h e   c a t a l y t i c   c o n v e r t e r  was n o t  

used t o  c o n t r o l   t a i l - p i p e   e m i s s i o n s .   T h i s  advancement o f   p o l l u t i o n   c o n t r o l  

will be  jeopard ized i f  fue l   sw i tch ing   occurs .  

A c a t a l y t i c   c o n v e r v e r  will be  permanently damaged a f t e r  a few 

tanks  of   leaded  fuel   have  been  used. Once permanently damaged, t h e  

c a t a l y t i c   c o n v e r t e r  w i  11 r e m a i n   i n e f f e c t i v e  and f a i  1 s t o   c o n t r o l   t a i   1 - p i p e  

emissions  even i f  use o f   l e a d - f r e e   f u e l   i s  resumed. 

Wi th  73% o f   unders i zed   nozz les  on  leaded  gasol ine pumps i n  B.C. 

i n  1983, wh ich   p rov ided   oppor tun i t i es   f o r   f ue l   sw i t ch ing ,   conce rns   a re   t ha t  

many cars   a re  i n  o p e r a t i o n   w i t h  damaged ca ta l y t i c   conve r te rs .   Consequen t l y  

ta i l - p ipe   em iss ions   f rom  these   ca rs  will be much h igher .  
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* 
YEAR 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

L 

” 

c 

LF Gas Prod. 

l o 6  I G  

440 

1001 

1462 

1865 

2639 

3076 

3138 

*EPS Report  EPS 3-AP-83-1 

LF - Lead-Free 

IG - Imper ia l   Ga l l on  

Tota l  Gas Prod. 

106 IG 

7785 

7974 

8040 

7914 

8206 

8400 

8150 

% o f  LF 

Reduc t ions   o f  CO & HC i n   T o t a l  

Calcu lated  Emiss ion 

5 07% 

10.1% 12.6% 

4.6% 

30.8% 38.5% 

29  -3% 36.6% 

25.8% 32.2% 

18.0% 22  -5% 

14 -5% 18.1% 

4.4.2 Lead  Emiss ions.   Wi th   the  use  o f   lead- f ree  gasol ine,  it can 

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

reduced. I n  1981, approx imate ly  300 m i l l i o n   g a l l o n s   o f   l e a d - f r e e   g a s o l i n e  

was used i n  B.C., which  reduced  lead  emissions  by  about 600 tonnes.  Fuel 

s w i t c h i n g  will cause p a r t  o f  these 600 tonnes t o  be  lead  emissions t o   t h e  

atmosphere o f  B.C. 
As a r e s u l t   o f  1 ead- f ree   fue l   use  and t a i   1 - p i p e   e m i s s i o n   c o n t r o l ,  

t he   amb ien t   l ead   l eve l   i n   Vancouver   i nd i ca tes  a r e d u c t i o n   i n   r e c e n t   y e a r s .  

The Greater   Vancouver   Reg iona l   D is t r i c t   opera tes  38 ambient   moni tor ing 

s t a t i o n s   i n  Vancvouer, 18 o f   w h i c h   i n c l u d e  measurements o f  ambient  lead. 

R e s u l t s   o f   t h e s e  measurements i n d i c a t e   r e d u c t i o n   o f   l e a d   c o n c e n t r a t i o n  

s i n c e  1976. For   example ,   the   s ta t ion   a t   Bur rard   S t ree t ,  downtown Vancouver 

recorded 1 ead 1 eve1 s o f  2.3 micrograms  per  cubic  metre  (ug/m3) i n  1976, and 

0.7 u g h 3   i n  1981. The a m b i e n t   l e a d   c o n c e n t r a t i o n   a t   t h i s   l o c a t i o n  has 

been c u t  down t o  1 /3  i n  6 years.  
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3 

4.4.3 Other €mi s s i  ons. I n   a d d i t i o n  t o  what  happens t o  e m i s s i o n s   o f  

lead,  CO and HC, deposi ts   caused  by  lead  and  o ther   addi t ives i n  leaded  fue l  

c o u l d   p l u g  up   exhaust   gas   rec i   rcu l   a t ion  (EGR) Val  ves  and l e a d   t o  a 

s u b s t a n t i a l   i n c r e a s e   i n   e m i s s i o n s   o f   n i t r o g e n   o x i d e s  (NO,) . Fuel 

s w i t c h i n g  will a lso   i nc rease   t he   em iss ion   o f   e thy lene   d ib romide  (EDB) and 

e h t y l  ene d i   c h l   o r i d e  (EDC) i f  these  chemicals  are  used i n  1 eaded g a s o l i n e   t o  

reduce  the   depos i ts   ins ide   the   eng ine   caused  by   the   combust ion  of t h e   l e a d  

a d d i t i v e .  These wi 11  be  emi t ted  f rom a v e h i c l e   u s i n g   l e a d e d   f u e l   b o t h   f r o m  

the  exhaust  and  f rom  the  vapours  that   are  emit ted  f rom  the  fuel   system. 

4.5 Con t ro l   o f   Nozz le   S i ze  
The n o z z l e   s i z e  on t h e  gas pump i s  easy t o   c o n t r o l .   S e r v i c e  

s t a t i o n   o p e r a t o r s  and o i l  c o m p a n i e s   s h o u l d   t a k e   t h e   i n i t i a t i v e  and  measure 

o r  check t h e   s i z e  o f  nozz les and rep1  ace  any  nozzle  that i s   b e i n g  misused. 

Gas s t a t i o n s  o r  t h e   o i l  companies  should  be  able t o   m a i n t a i n   t h e   s i z e  

c o n t r o l   i n   t h e i r   q u a l i t y  assurance  procedures. It i s   n o t   t o o   d i f f i c u l t   t o  

s e e   f r o m   t h e   s u r v e y   r e s u l t s   i n  1980  and i n  1983 t h a t   v e r y   l i t t l e ,  i f  any, 

a c t i o n  was t a k e n   i n  1983 t o   c o n t r o l   t h e   m i s u s e   o f   n o z z l e s .  

Gas s t a t i o n s  and o i l  companies  should  be  responsib le   for  

m a i n t a i n i n g  good q u a l i t y   c o n t r o l  and f o r  mak ing   p roper   cor rec t ions  i f  any 

undersized  nozzles are i d e n t i f i e d .  The s u b s t a n t i a l  reduc t ion  i n   n o z z l e  

s i z e   s w i t c h i n g   i n  1984 i s   a t t r i b u t e d   t o  an i nc reased   i ndus t r y  and p u b l i c  

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

veh ic les   des igned   to   ope ra te   on   l ead - f ree   gaso l i ne .  

4.6 L e g i s l a t i o n  on Nozzle  Size  Control   and  Fuel   Switching 
There i s  no f e d e r a l   l e g i s l a t i o n   t h a t   c o n t r o l s  o r  p r o h i b i t s   n o z z l e  

s w i t c h i n g  as t h i s   i s   p r o v i n c i a l   j u r i s d i c t i o n .  There i s  no p r o v i n c i a l   l a w  

and Mun ic ipa l  By law t o   c o n t r o l   t h e s e   p r o b l e m s   i n  B.C.; b u t   i n  some p a r t s   o f  

Canada and i n   t h e  U.S., these  con t ro ls   a re   mandatory ,  as fo l lows: -  
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4.6.1 Ontar io .   Ontar io  has r e c e n t l y  amended the   Gaso l ine   Hand l ing  

Code. E f f e c t i v e  September  2,  1983, i t  i s  an o f f e n c e   i n   O n t a r i o   t o   d i s p e n s e  

1 eaded  gasol i ne  from a smal l   er   d iameter   nozz le  in tended  for   un leaded 

gasol ine.  A l so  it i s   i l l e g a l   t o   i n s t a l l  an adaptor  on a n o z z l e   t o  reduce 
t h e   d i a m e t e r   o f  a l e a d e d   n o z z l e   t o   t h a t   o f  an unleaded  nozzle.   Offenders 

a r e   l i a b l e  on c o n v i c t i o n   t o  a f i n e   o f  up t o  $10,000 o r   t o  a p r i s o n   t e r m   o f  

up t o  one  year, o r  both. 

4.6.2 Nova Scot ia .  Nova S c o t i a  has i n s t i t u t e d   S e c t i o n  8.04 and 
8.05 i n  i t s  Gasol ine and Fuel Oil R e g u l a t i o n s   t o   c o n t r o l   n o z z l e   s i z e   i n  

d i s p e n s i n g   g a s o l i n e .   E f f e c t i v e   J u l y  29,  1980, leaded  gasol ine  must  be 

d ispensed  a t  an o u t l e t  by  us ing a nozz le  o f   not   less  than  15/16  inches o r  

2.83 cent imeters .   Lead- f ree   gaso l ine  must  be  d ispensed  at  an o u t l e t   b y  

u s i n g  a n o z z l e   o f   n o t  more than  13/16  inches or 2.1 cent imeters.  

4.6.3 Quebec E f f e c t i v e   J u l y  8, 1984, p r o v i n c i a l   l e g i s l a t i o n  

p r o h i b i t s   n o z z l e   s w i t c h i n g   a t   g a s o l i n e   r e t a i l   o u t l e t s   i n  Quebec. 

4.6.4 Un i ted   S ta tes .  The U.S. Env i ronmen ta l   P ro tec t i on  Agency  (EPA) 
p r o m u l g a t e d   r e g u l a t i o n s   i n  1974 t o   p r o h i b i t  gas s t a t i o n  employees t o  
dispense o r  a l l o w   d i s p e n s i n g   l e a d e d   g a s o l i n e   t o   a u t o m o b i l e s   t h a t   r e q u i r e  

un leaded  fue l .  The U.S. E P A  a1 so s p e c i f i e d   n o z z l e   s i z e s   t o  be  used f o r  

d ispens ing   leaded  gaso l ine  and u n l e a d e d   g a s o l i n e   i n   i t s   R e g u l a t i o n   o f   F u e l s  

and Fuel   Addi t ives.  The Agency considered a s u r v e y   r e s u l t   o f  15% fuel 
swi tch ing   unacceptab le  and  decided t o   i n c l u d e   n o z z l e   s i z e   s p e c i f i c a t i o n s  i n  

t h e   r e g u l   a t  i on 
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