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ABSTRACT 

This   repor t   descr ibes  the  gasol   ine moni t o r i  ng  programs  conducted i n  

6 r i  ti sh Columbia  during 1988. Samples o f  1 eaded  and 1 ead-free  gasol  ine  were 

c o l l e c t e d  and analyzed  to  check  the  lead  content and ve r i f y   comp l iance  with 

the  Leaded  and  Lead-Free Gasoline  Regulat ions. 

Surveys  were a l  so conducted t o   i n v e s t i g a t e   t h e   p r a c t i c e  o f  nozz le  

sw i t ch ing  on leaded  gasol ine  dispensing pumps a t   r e t a i l   o u t l e t s  and the  

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

gasol i ne. 

I n  1985, t h e   r a t e  o f  compl iance  wi th   the  Lead-Free  Gasol ine 

Regulat ion,  continued i n  a t r e n d   o f  improvement f o r   t h e   p a s t  5 years,   whi le  

t h e   r a t e s   o f  m i  s f u e l   i n g  and nozzle  switching  were  s imi l  a r  t o  those i n  1987. 



Ce r a p p o r t   d e c r i  t l e s  programmes d ' e c h a n t i l l  onnage 1 'essence menes 

en  Colombie S r i t ann ique  en lQQ?. r)es 6chan t i l l ons   d 'essence   avec   e t  sans 

p l  m b   o n t   e t 6   r e c u e i l l   i s   e t   a n a l y s g s   p o u r   v e r i f i e r   l e  contenu  en p l  omb e t  en 

v e r i f i e r  !a con formi te   avec   les   rsg lements   sur   l ' essence sans  plomb. 

3 'aut res  6 tudes  furent   auss i   condui tes.   C 'une  v isa i t  2 determiner 

l ' amp leu r  des p ra t i ques  de  changement  du bec  verseur de pompes d i s t r i b u a n t  de 

1 'essence  avec p l  omb t a n d i s  que 1 'aut re  examinai  t l e s   p r a t i q u e s  des 

a u t m o h i l i s t e s  rempl   i ssant   leurs   veh i   cu les   conys   pour  de 1 'essence sans 

Dl omb avec  une  essence  non  designee. 

En 1998, l e  taux  de c o n f o r m i t 6   a v e c   l e s   l o i s   s u r   l ' e s s e n c e  sans 
p l  omb a continu6  dans 1 a d i r e c t i o n  de 1 'am61 i o r a t i o n   d u r a n t  1 es 5 d e r n i s r e s  

annees, t a n d i s  que l e s   t a u x   d ' u t i l i s a t i o n   d ' e s s e n c e  non designee e t  de 

mod i f i   ca t i on  du bec   ve rseu r   f u ren t   s im i l  a i  r e s  aux taux  de 1987. 
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SUMMARY 

The ? a c i f i c  and Yukon Reg iona l   o f f i ce   o f   Env i ronmenta l   Pro tec t ion ,  

Environment Canada moni tors   the  lead  leve l  s i n  leaded and lead- f ree   g rades   o f  

gasol   ine i n   5 r i  ti sh Col umbia t o  ensure compl i ance   w i th   t he   f ede ra l  Leaded 

Gasoline and  Lead-Free  Gasoline  Regulations. The  1988 m o n i t o r i n g   r e s u l t s  

i n d i c a t e   t h a t   t h e   p e t r o l  eum r e f i n e r i e s  were i n  compl i ance   w i th   t he  

Regulat ions; and t h a t   t h e r e  i s  a cont inuing  t rend  towards  improved  compl iance 

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

market ing system. I n  1988, 501  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  

f r o m   r e t a i l   o u t l e t s .  Three ( 3 )  samples conta ined  lead i n  excess o f   t h e  

a l lowab le   lead   con ten t   o f  0.013 grams per l i t r e  and  hence the  non-compliance 

r a t e  was 0.6%. Th is   ind ica tes  a continuous  improvement  from 2.6% i n  1985, 

1.4% i n  1986  and 0.8% i n  1987. 
Nozzles o f  leaded gasol ine pumps were a1 so checked; and 39 out o f  

893 nozzles were  undersized. The nozz le   sw i t ch ing   ra te  was t h e r e f o r e  4.4%, 

which i s  a s l i gh t   i nc rease   f rom 3.2% i n  1987 b u t  still be low  the   ra tes   o f  9% 

and 6% o f  1985 and 1986 respec t i ve l y .  
I n  a survey o f   m i s f u e l i n g   p r a c t i c e s  a t  7 V i c t o r i a   a r e a   r e t a i l  

o u t l e t s ,  a t o t a l   o f  210 v e h i c l e   r e f u e l i n g s  were  observed.  Four ( 4 )  m o t o r i s t s  

o u t   o f   t h e  111 lead- f ree  burn ing  cars   re fue led  wi th   leaded  gasol   ine.  

Consequently, 3.6% o f   t h e   l e a d - f r e e   b u r n i n g   c a r s  were misfueled. 

A summary o f   t h e   l e a d - f r e e   g a s o l i n e   m o n i t o r i n g   r e s u l t s  and nozzle 

switching  surveys i s  presented i n  Table 1. 
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SUMMARY 

(cont inued) 

TABLE 1 

YEAR 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

SURVEY RESULTS OF LEAD-FREE GASOLINE MONITORING AND 

NOZZLE  SWITCHING 

TOTAL 
GASOLINE 
SAMPLES 

317 
207 
284 
637 

93 
155 
251 
311 
- 

331 
398 
567 
358 
268 
501 

CONTAMINA- 
TIONS 

7 
3 

12 
11 
6 

15 
5 
9 
- 
6 

10 
15 

5 
2 
3 

RATE OF 
CONTAMINA- 

TIONS 

2.2 Sb 
1.5 X 
4.2 2 
1.7 X 
6.5 % 

9.7 % 

2.0 4n 
3.0 % 
- 

1.8 'x, 

2.5 % 
2.6 Qn 

1.4 % 

0.8 Ch 
0.6 % 

TOTAL 
NOZZLES 
SURVEYED 

522 
434 
- 

626 
88 7 

1215 
781 
620 
893 

UNDER- 
S I  ZED 

NOZZLES 

0 
43 
- 

457 
123 
114 
49 
20 
39 

NOZZLE 
SWITCH 

RATE 

0 %  
10 % 
- 

73 % 
14 % 
9 %  
6 %  

3.2 % 

4.4 % 
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1 INTRODUCTION 

Lead i s  a t ox i c   e lemen t   t o  human hea l th .   Fo r tuna te l y ,  advances i n  

i ndus t r i a l   hyg iene  have v i r t u a l l y   e l   i m i n a t e d   a c u t e  1 ead poisoning. But 
chronic  exposure t o  low 1 eve1 s o f  1 ead are  known t o   i n t e r f e r e   w i t h  

haemoglobin  synthesis  and  are  suspected o f   caus ing   neurophys io log ica l   and 

behav i   o r i  a1 e f f e c t s  , t e r a t o g e n i c   e f f e c t s  , g r o w t h   i n h i b i t i o n  and  hypertension. 

Chi1  dren  are  thought  to be p a r t i c u l a r l y   s u s c e p t i b l e   t o   t h e   a d v e r s e   e f f e c t   o f  

1 ead. 

I n  1973,  Canadian  emissions o f   l ead   f rom  gaso l i ne  peaked a t  14,360 

tonnes  account ing  for   approx imate ly  70 p e r   c e n t   o f   t o t a l  Canadian l e a d  

emissions t o   t h e  atmosphere. I n  1985, the   t o ta l   l ead   em iss ions  was reduced 

t o  6009 tonnes,  but  still accoun t   f o r   61   pe r   cen t   o f   t o ta l   l ead   em iss ions   i n  
Canada. E f f e c t i v e  January 1, 1987, the  maximum a l l o w a b l e  l e a d   c o n t e n t   i n  

leaded  gasol ine was reduced  from 0.77  grams per l i t r e   t o  0.29  grams per  

l i t r e .  The Min is te r   o f   Env i ronment  has  announced t h e   g o a l   t o   e f f e c t i v e l y  

phase o u t   l e a d   i n   g a s o l i n e   b y  1993. I n  September,  1988, t h e   M i n i s t e r  

announced that   the  Federa l  Government will advance the  dead1 i n e   b y   s l i g h t l y  

more than two years ,   to  December 1, 1990. 

In   order   to   reduce  exhaust   emiss ions,   car   manufacturers  have  used a 

dev ice   ca 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 

device  cleans  the  exhaust gas b e f o r e   e m i t t i n g  i t  t o   t h e  atmosphere  and i s  

capable  of  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   a c h i e v e d   b y   t h e   a c t i o n   o f  

spec ia l   ae ta l   ca ta lys ts .  The cata lyst   conver ts   the  harmfu l   carbon  monoxide 

and hydrocarbons i n to   re1   a t i ve l y   ha rm less   wa te r   vapour  and  carbon  dioxide 

g a s .  qecent ly,  a new 3-way c a t a l y s t  can, a t   t h e  same t ime,  reduce  the 

emissions o f  carbon  monoxide  and  hydrocarbons  as we1 1 as o x i d e s   o f   n i t r o g e n .  

The  3-way c a t a l y s t  i s  r e q u i r e d   t o  meet the  new o r  more s t r i ngen t   ca r   exhaus t  

emission  standards  that  became e f f e c t i v e   i n  September,  1987 fo r  1988  model 

year   p roduc t ion   veh i   c l   es  . 
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   c o m b u s t i o n  chamber o f  an engine,  the  lead i n  

gasol ine 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  
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form a c o a t i n g   o v e r   t h e   c a t a l y s t  and  reduces i t s   c l e a n i n g   a c t i o n   b y  

" p o i s o n i n g "   t h e   c a t a l y s t .   S e v e r a l   t a n k   r e f i l l  s with  leaded  gasol ine can 

po ison   t he   ca ta l ys t   ex tens i ve l y  and  render  the  converter  useless. 

Federal  Regulat ions  were  promulgated i n  1974 t o  1 imit the maximum 

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  ensure 

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   p r o t e c t e d   f r o m  damage. Some p r o v i n c i a l  

governments i n c l u d i n g   O n t a r i o ,  Nova Sco t ia  and  Quebec  have  passed regu la t ions  

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 l   o u t l e t s .   I n   A p r i l  1987, 

B r i t i s h  Columbia  added a 24 per  1 i t r e   s a l e s   t a x   t o  1  eaded gasol  ine,  which 

r e s u l t e d   w i t h   p r i c e   e q u a l   i z a t i o n   f o r   l e a d e d  and lead-free  gasol   ine and  has 

removed  what  appears t o  have  been a m a j o r   i n c e n t i v e   o f  some m o t o r i s t s   t o  

m i s f u e l   t h e i r   c a r s .  A t  the  same t ime ,   t he   pe t ro leum  re f i n ing   i ndus t r y  

designed  and imp1  emented s t r i c t  p rocedures   fo r   gaso l   ine  hand1 i n g  t o  ensure 

tha t   the   lead- f ree   gaso l ine   p roduc ts   a re   no t   con taminated  by lead. 

The car   manufac tur ing   indus t ry   together   w i th   the   pe t ro leum  indus t ry  

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

r e s t r i c t o r   i n s i d e   t h e   f u e l   f i l l i n g   p i p e  on cars   tha t   a re   on ly   compat ib le   w i th  

a snal 1 diameter  nozzle on l ead - f ree  gas d ispensing pumps. A ca r   requ i r i ng  

l ead - f ree   gaso l i ne  has an i n l e t   r e s t r i c t o r   t h a t  can only   receive  gasol ine 

from a n o z z l e   s i z e   o f  20.6 mm (13/16  inch)  outs ide  diameter.  All pump 

nozz les   f o r   d i spens ing  1 eaded g a s o l i n e   a r e   l a r g e r  and  have an outs ide 

d iameter   o f  23.8 mm (15/16inch)  which  prevents i t s  use i n  any lead- f ree  gas 
tank receptor. 

I f  a smal l   s ize   nozz le  (13/16" 0.0.) i s   i n s t a l l e d  on  a leaded 

gaso l ine  pump, t h e   r e t a i l e r   i s   p r o v i d i n g  an oppor tun i ty   fo r   d ispens ing   leaded 

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

Some v e h i c l e  owners  remove t h e   i n 1   e t   r e s t r i c t o r  so t h a t   t h e   v e h i c l e  can  be 

de l i be ra te l y   m is fue led .   Bo th   o f   t hese   p rac t i ces   c i r cumven t   t he   i n ten t   o f   t he  

emission  control   techno1 ogy on cars  and  should  be  d iscouraged  or  prohibi ted.  

The P a c i f i c  and Yukon R e g i o n a l   o f f i c e  o f  Environment Canada has 

been conduct ing  surveys on t h e   l e a d   c o n t e n t  i n  gaso l ine  and nozzle  switching 

p r a c t i c e s   f o r  a  number o f   y e a r s .  I n  each o f   t h e   p a s t  two  years, an 

add i t iona l   survey  was c o n d u c t e d   t o   i n v e s t i g a t e   t h e   m i s f u e l i n g   p r a c t i c e s   b y  

mo to r i s t s .   Th i s   repo r t   p resen ts   t he  1988 resu l ts   f rom  a l l   these  surveys .  
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2 LEADED GASOLINE AND LEAD-FREE GASOLINE MONITORING 

Samples of leaded  gasol  ine were obtained from petroleum ref iner ies  
and  analyzed for  lead  concentration by the atomic absorption method. 

The 1 ead-free  gasol  ine  survey i s  based on a spot check  of re ta i l  
out le ts  i n  several  geographical  areas i n  B.C. ,  typically  the Vancouver area, 
the Vancouver Island and the Okanagan area.  Gasoline  retail  outlets i n  urban 
centres were visited  without  predetermination of time,  location or brand. A 

surveyed area would not be revisited i n  the same year  unless a serious 
contamination problem had been identified.  

Samples of lead-free  gasoline were collected a t  re ta i l   out le ts  and 
were analyzed the  following day u s i n g  a quick test  colorimetric  analyzer. 
When a h i g h  l ead  concentration was detected by the quick tes t ,  the sample was 
then  analyzed  again u s i n g  the atomic  absorption method t o  confirm the quick 
t e s t   r e su l t .  

3 NOZZLE SWITCHING  SURVEY 

The nozzle  switching  survey was conducted i n  conjunction w i t h  the 
aasoline sampling program. The s ize  of nozzles on leaded  gasoline pumps  was 
checked w i t h  a p last ic  temp1 ate  (Figure 1). 

FIGURE 1 Plast ic  Template for Nozzle S i z e  Measurement 



- 4 -  

The  temp1 ate  can  be  used t o  quickly check nozzle size and  identify 
undersized  nozzles.  Table 2 shows nozzle  sizes t h a t  have been 
encountered. 

TABLE 2 

NOZZLE 
SIZE 

Large 

Small 

Medi urn 

4 

NOZZLE SIZE OF GASOLINE  DISPENSING PUMPS 

OUTSIDE 
DIAMETER 

rnm Inch 

23.8 15/16 

20.6 13/16 

22.2 14/16 

MISFUELING SURVEY 

INDICATION 

TEMPLATE 
ON IMPLICATION 

Does n o t  f i t  
gasoline. i n t o  opening 
Correct  size t o  dispense 1 eaded 

Fi ts   into 
easily t o  cars  requiring unleaded inner opening 
One can dispense  leaded gasol ine 

gasol i ne. 

Fi ts   in to  One can dispense  leaded gas to  
outer opening cars  requiring  lead-free gas by 

forcing the  nozzle i n t o  the 
receptor neck. 

A separate survey was conducted i n  Victoria t o  assess  the  practice 
of misfueling  cars. I n  t h i s  survey, a technician observed vehicle  refueling 
and interviewed  motorists a t  7 re ta i l   out le ts ,  spending one  day a t  each 
out le t .  Information was recorded on the total  number of vehicles  refueled, 
type of fuel  required  for each vehicle,  the presence or absence of the  fuel 
i n l e t   r e s t r i c to r  i n  the f i l l  pipe, and the reason for using leaded or 
unleaded gas. A copy of the  survey  data  sheet i s  included  in Appendix I .  
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5 RESULTS 

5.1 Leaded  Gasol i ne  Moni t o r i  na 

A1 1 samples   taken  f rom  pe t ro leum  re f iner ies  were i n  compl iance  w i th  

the  Regulat ions.  ' The r e s u l t s   a r e   l i s t e d   i n   T a b l e  3. 

TABLE 3 LEAD  CONCENTRATIONS I N  LEADED  GASOLINE  SAMPLES  FROM B.C. 
PRODUCTION  PLANTS 

1 s t  Q u a r t e r  87 
2nd   Quar te r  87 
3rd Quar te r  87 

4 t h   Q u a r t e r  87 

1 s t   Q u a r t e r  58 
3 r d   Q u a r t e r  88 
4 th   Quar te r   88  

Lead  Concentrat ions i n   g m / l i t r e  
( P r o d u c t i o n   P l a n t )  

I 

I 

1 

I 

L 

0.21 (SHELL 1 
0.28 (KAMLOOPS 1 
O.PO(SHELL) 

0.20 (CHEVRON ) 

3.21 (CHEVRON 1 

5.2 Lead-Free  Gasol ine  Moni tor ina 

0.19 (HUSKY) 
0.21 (CHEVRON ) 
0.16 (CHEVRON) 

0.16 (CHEVRON 

A t o t a l   o f  501  lead- f ree   gaso l   ine  samples  from 22 brands  were 
c o l l e c t e d   f r o m   r e t a i l   o u t l e t s   i n  58 m u n i c i p a l i t i e s   i n   t h e  Lower  Mainland, 
the  Fraser   Val  1 ey,   the Okanagan area  and  Vancouver I s 1  and. Three  samples 
exceeded t h e  a1 1  owabl  e  1  ead c o n t e n t  o f  0.013 grams p e r  1 i t r e .  Two 
non-compliance  samples  occurred i n   t h e  Okanagan area  and  one  occurred i n  
Vancouver I s l a n d .   T h i s   y i e l d s  a non-compl iance  ra te   o f  0.6% i n  B.C., 0% i n  
Vancouver, 0.8% i n  Vancouver  Is1 and,  and 2% i n   t h e  Okanagan a rea .   Fu r the r  
d e t a i  1 s o f   t h e   r e s u l t s   a r e   t a b u 1   a t e d   i n   T a b l e s  5 and 6. 

.. 
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5.3  Nozzle  Survey 
A t o t a l   o f  893 nozzles on leaded gas pumps were  measured  and 39 

were unders ized.   Th is   y ie lds  a nozz le   sw i t ch ing   ra te  o f  4.4% as a B.C. 
average; 3.9% i n   t h e  Lower  Mainland, 3.3% i n   V i c t o r i a  and 7.0% i n  the  
9kanagan area.  Nozzle  switching  pract ices  have  general ly  decreased  s ince 
1985 when the   sw i t ch ing   ra tes  were 9.4% as the  B.C.  average; 4.3% i n  
Vancouver,  and 18.0% i n   t h e  Okanagan area. The r e s u l t s  o f  the  survey  are 
oresented i n  Tables 7 and 8. 

Area 

Lower  Mai n l  and 

Yi c t o r i  a 

O t h e r   l o c a t i o n s   i n  
Vancouver I s l  and 

Okanagan 

5.4 M i  s fue l  ina Survev 

Tota l  
Nozzles 
Surveyed 

413 

152 

113 

195 

Number o f  
Undersized 
Nozzles 

16 

6 

4 

13 

Percentage o f  
Undersized 
Nozzl  es 

3.9% 

3.3% 

3.5% 

7.0% 

893 4.4% 39 

The survey was conducted a t  7 gas s t a t i o n s   o f   d i f f e r e n t   b r a n d s   i n  
the   V ic to r ia   a rea .  The l o c a t i o n s  were s e l e c t e d   t o   p r o v i d e  a reasonable 
geograph ic   d i s t r i bu t i on .   Approva l   f rom  the   respec t i ve   re ta i l   ou t l e t  was 
o3 ta ined   p r i o r   t o   t he   su rvey .  All 7 s ta t i ons   o f fe red   bo th   l eaded  and 
unleaded  gas and 2 s t a t i o n s  had  one o f   t h e i r  1 eaded gas pumps equ ipped  w i th  a 
smal l   s ize  nozzle.  Our H e a d q u a r t e r s   o f f i c e   i n  Ottawa was conduct ing  a 
na t iona l  m i  s f u e l   i n g   s u r v e y   a t   t h e  same time. The su rvey   i nc l  uded the  Ci ty o f  
Vancouver  and t h e r e f o r e   t h e   r e g i o n a l   o f f i c e   d i d  not conduct   any  mis fue l ing 
survey i n  Vancouver t o   a v o i d   d u p l i c a t i o n   o f   w o r k .  
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A t o t a l   o f  210 v e h i c l e   r e f u e l i n g s  were  surveyed, o f  which 113  were 
l e a d - f r e e   r e f u e l   i n g s  and 97 were  leaded  refuel   ings.  Among the 99 c a r s   t h a t  
were designed t o   r u n  on leaded  fue l  6 were refue led  wi th   un leaded  gasol ine.  
Among t h e  111 c a r s   t h a t  were  designed t o  use  unleaded  fuel, 4 were re fue led  
w i t h  1 eaded  gasol  ine. A1 1 o f   t h e s e  4 ca rs  showed evidence o f  tamper ing  wi th  
t h e   f u e l   i n l e t   r e s t r i c t o r s ,   e i t h e r  by w i d e n i n g   t h e   r e s t r i c t o r   o r  by  removing 
i t  completely.  Two m i s f u e l e r s   s t a t e d   t h a t   t h e   c a t a l y t i c   c o n v e r t e r s  on t h e i r  
veh ic les  had  been  removed. A1 1 o f  the  m i  sfuelers  admit ted  that   they  a lways 
re fue l   w i th   l eaded   gaso l i ne  and the  reasons  given  var ied  f rom a l ower   p r i ce  
(which i s   n o t   c o r r e c t   s i n c e   A p r i l   1 9 5 7 ) ,   " s i n c e  l a s t  owner", t o  the   veh ic le  
" r u n s   b e t t e r " .   I n   A p r i l  1987, t h e   p r o v i n c i a l  government  added a 24 per 1 i t r e  
s a l e s   t a x   t o  1 eaded g a s o l i n e   w h i c h   r e s u l t e d   i n  a p r i ce   equa l   i za t i on  between 
the   regu la r   g rades   o f  1 eaded  and 1 ead-free  gasol   ine.  

Among the  103 users   o f   leaded  gaso l ine  none  used an adaptor t o  

The surve.y a1 so f o u n d   t h a t  among the  4 n i s f u e l   e r s ,  2 r e s i d e d   i n  
r e f u e l  1 eaded g a s o l i n e   t o  an unleaded  car. 

V i c t o r i a ,  1 i n  Saanich,  and 1 i n  Sooke. 
Among the  210 m o t o r i s t s  who were in te rv iewed,   the   car   s ize  

d i s t r i b u t i o n  was as  fo l lows:  

C 1  ass 

4 Cy1 i nders 

6 Cy l inde rs  

8  Cy1 i nders 

No. o f  Vehic les  Percent 

102 

56 

52 

48% 

27% 

25% 

Among t h e  210 m o t o r i s t s  who were in terv iewed,   the  car  age 

d i s t r i b u t i o n  was as   fo l lows:  

Model Year No. o f  Vehic les  Percent  

1961-1974 52 25% 

1975-1980 73 3 5% 

1981-1985 48 23% 

1986-1988 37 17% 

The d e t a i l s   o f   t h e   m i s f u e l e d   c a r s   a r e  summarized i n  Table 9. 
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6 DISCUSSION 

The 1 eaded  gasol i n e   p r o d u c t i o n   p l a n t s   i n  B.C. were i n  compliance 

w i th   t he  amended Regulat ions  s ince  January 1987 when the  amended Regulat ions 

became e f f e c t i v e .  The l e a d   c o n t e n t s   i n   l e a d e d  gas samples  from  petroleum 

r e f i n e r i e s  were in   the   range  o f  0.15 - 0.29 grams p e r   l i t r e .  

The ra te   o f   l ead - f ree   gaso l i ne   con tamina t ion   improved   th i s   yea r  

w i t h  a  0.6% non-compliance  rate  as compared t o  0.8% i n  1987,  1.4% i n  1986  and 

2.6% i n  1985. Only 3 contaminated  samples  were  found i n  Vancouver I s l a n d  and 

the Okanagan area among the  501  spot  samples.  There was no contaminated 

samples found i n  Vancouver. T h i s   r e f l e c t s  a p o s i t i v e  and notable  improvement 

in   the   gaso l ine   marke t ing   sys tem and r e f l e c t s   i m p r o v e d   q u a l i t y   c o n t r o l  

e f f o r t s  by  the  petroleum  industry.  
The nozz le   sw i t ch ing   p rac t i ce  as a p r o v i n c i a l  average,  increased 

s l i g h t l y   t o  4.4% as  compared t o  3.2% i n  1987,  and  remained  improved  from 6.3% 

i n  1986  and 9% i n  1985. I n  Vancouver  the  rate was 3.9% i n  1988 as  compared 

t o  3.2% i n  1987,  2.3% i n  1956 and 4.3% i n  1985. The nozz le   sw i t ch ing   ra te  i n  
V i c t o r i a  was 7.3% i n  1988, which was an improvement  from 14.7% i n  1986  and 

8.6% i n  1985. 

The v e h i c l e   m i s f u e l   i n g   s u r v e y   i n   V i c t o r i a  showed t h a t   o t h e r   t h a n  

the  determined  vehic le   mis fue lers  who tampered w i t h   o r   c o m p l e t e l y  removed the  

f u e l   i n l e t   r e s t r i c t o r s  on t h e i r   c a r s ,   t h e r e  were no i n c i d e n c e s   o f   m i s f u e l i n g  

a t t r i b u t e d   t o   u n d e r s i z e d   n o z z l e s .  The pub1 i c  awareness e f f o r t s   o f   t h e  
federa l  and provincial   governments and i ndus t r y  continue t o  have had a 

p o s i t i v e   e f f e c t  on t h e   p u b l i c .   I n   A p r i l  1987, t h e   p r i c e s   f o r   r e g u l a r   g r a d e s  

o f  1  eaded  and lead- f ree   gaso l   ine   were   equa l ized  when the   B r i t i sh   Co lumb ia  

government  added a 2C pe r  1 i t r e   s a l e s   t a x   t o  1 eaded  gasol   ine.   Th is   pr ice 

equa l i za t i on  has  removed  what  appears t o  have  been a m a j o r   i n c e n t i v e   f o r  some 

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

Among the  103 m o t o r i s t s  who r e f u e l e d   t h e i r   c a r s  with leaded 

gasol ine and  were i n t e r v i e w e d   i n   o u r   s u r v e y ,  4 had  tampered w i t h   t h e   f u e l  

i n l e t   r e s t r i c t o r s  on t h e i r   c a r s  such t h a t   m i s f u e l i n g   c a n  be  performed  easi ly.  

The c a t a l y t i c   c o n v e r t e r s   o f  2 o f   t hese  4 cars  had  also  been removed. These 

r e s u l t s   i n d i c a t e   t h a t  4% o f  1 eaded  gasol i ne   use rs   a re   regu la r  m i  s fue le rs .  

Among the 111 moto r i s t s  whose ca rs  were des ignated  for   un leaded  gasol ine,  4 

re fue led   w i th   l eaded   gaso l i ne   resu l t i ng   w i th  a m i s f u e l   i n g   r a t e  o f  3.6%. A 
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n i s f u e l i n g   s u r v e y  was not  conducted i n  Vancouver t h i s   y e a r   b y   t h i s   o f f i c e  

because  Ottawa was conduct ing a nat ional   survey i n  which  Vancouver was 

included. The r e s u l t s   o f   t h i s   n a t i o n a l   s u r v e y   s h o u l d  be a v a i l   a b l e   i n   t h e  

s p r i n g   o f  1989. 

As a r e s u l t   o f   p u b l i c  awareness  and  government ac t i on   t o   reduce  

l e a d   i n   g a s o l   i n e ;   t h e  demand and  supply o f  1 ead-free  gasol  ine has increased 

s t e a d i l y   i n  B.C., from a mere 5.2% o f   t o t a l  gas product ion i n  1975, t o  50.3% 
i n  1987, as i n d i c a t e d   i n   F i g u r e  2. Also,  the  increased use o f  l ead - f ree  

gasol   ine  by  the  general  pub1 i c  has r e s u l t e d   w i t h  improvement i n   a i r  qual i ty. 

By u s i n g   l e a d  measurement data  f rom 5 a i r   m o n i t o r i n g   s t a t i o n s   i n  Vancouver, 

which  have  been  operating  since 1975, t h e   l e a d   i n   a m b i e n t   a i r  has  been 

reduced t o  25% o f  the  1975 leve l ,   f r om a 0.8 u g h  (micrograms  per  cubic 

meters) i n  1975 t o   t h e  1987 l e v e l  of 0.2 ug/m3 as i n i c a t e d   i n   F i g u r e  3 .  

- , .. 
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Figure 3 Ambient Lead Concentration in Vancouver 
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TABLE 4 LEAD-FREE  GASOLINE  MONITORING - AREAS SAMPLED 

AREA SAMPLED 

Lower  Mai n l  and 
Vancouver 

North  Vancouver 
West  Vancouver 
Richmond 
New Westmi n s t e r  
Coqui tl am 
Sur rey  
White Rock 
D e l t a  
Burnaby 
P o r t  Moody 
Map1 e Ridge 
M i  s s i  on 
P i  tt Meadows 

Sub to ta l  

Vancouver I s 1  and 
Sidney 
North  Saanich 
Central   Saanich 
Saani ch 
V i c t o r i a  
Mill Bay 
Nanaimo 

Subto ta l  

DATE ( S 1 
SAMPLED 

J u l y  6,7, 
11,12 

flay 9,12,12 
May 16 
Aug 4 
Aug 5 
Aug 5 
June 2 
June 2 
June 2 
J u l y   1 4  
June 8 
June 8 
June 8 
June 8 

# OF 
STATIONS 

36 
35 
12 
15 

7 
6 
3 
3 
3 

15 
2 
3 
2 
2 

144 

# OF 
SAMPLES 

70 
67 
23 
28 
14 
12 
5 
4 
6 

26 
4 
5 
4 
2 

270 

T NON-COMPLIANCES 

# 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

% 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

May 24 

0 0 40 22 May 26 
0 0 8 4 May 25 
0 0 63  33 May 24,25 
0 0 4 2 May 24 
0 0 4 2 May 24 
25 1 4 3 May 24 
0 0 7 4 

70 0.8 1 130 
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TABLE 4 LEAD-FREE  GASOLINE  MONITORING - AREAS SAMPLED (continued) 

AREA SAYPLED 

I n t e r i o r  
Hope 
Pr ince ton  
Hedl  ey 
Keremeos 
S u m e r l  and 
Peach1  and 
Westbank 
Ke l  owna 
Rut1 ar?d 
Pen t i c ton  
Vernon 
Arnst rong 
Enderby 
Salmon A r m  
Okanagan  Fa1  1 s 
01 i ver  
osoyoos 
Fa1 k l  and 
Monte  Lake 
Monte  Creek 
Kaml oops 
M e r r i  tt 
Ashc ro f t  
Spences Br idge 
Cache Creek 
Savona 
Cherry  Creek 
Hef f 1 ey Creek 
B a r r i e r e  
L i  ttl e F p r t  
C1 earwater 
Vavenby 
L i   t t o n  
Boston  Bar 
Spuzzun 

C h i l l i w a c k  

Subtota l  

- Yale 

DATE ( S  1 
SAMPLED 

June 13,24 
14 
14 
14 
15 
15 
15 
15 
15 
16 
17 
17 
17 
17 
19 
19 
19 
21 
21 
21  
21 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 

# OF 
STATIONS 

4 
3 
1 
2 
2 
1 
2 
3 
1 
4 
3 
2 
1 
3 
2 
2 
3 
1 
1 
1 
3 
2 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

63 

# OF 
SAMPLES 

7 
6 
1 
3 
3 
2 
3 
6 
2 
6 
5 
4 
1 
5 
2 
4 
4 
1 
1 
2 
6 
4 
1 
2 
3 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
2 
3 

101 

NON-COMPLIANCES 

# 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 

% 

14 
0 
0 -  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
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LEAD-FREE  GASOLINE  MONITORING: NON-COMPLIANCES 
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TABLE 6 NOZZLE  SURVEY - BRITISH  COLUMBIA 

Total Number o f  Stations Surveyed : 277 

Total Number o f  Leaded Nozzles hleasured : 893 

L 

Total Number o f  Undersized Nozzles 

No. I1F 

jTATIfY-6 

43 

37 

55 

47 

29 

11 
9 

2 

1 

4 

3 

1 

7 

1 

13 

2 

2 
1 

1 

2 

5 
1 

277 

No. OF utam- 
SIrn NOZZLES 

2 

1 

4 

2 

4 

4 
2 

0 

0 

0 

0 
0 

0 

0 

2 

0 

1 

1 

1 

0 

1 

1 

26 

% OF STATIONS W/ 

WERSIZD t.IOrnE! 

4.7 

2.7 

7.2 

4.3 

13.8 

36.4 

2.2 

0 

3 
0 

0 

0 

0 

0 

15.4 

0 

50.0 
lo[) .O 
10.0 

0 

20.0 

100 .o 

9.4 

: 39 (4.4%) 

0. OF LEAm 

N O A E S  

167 

99 

173 

142 

81 

28 
36 

12 

3 

8 

9 

2 

23 

9 

60 

a 
8 

3 

2 

7 

12 

1 

893 

No. 
UNDERSIZED 

2 

1 

4 

5 

4 

13 
2 

0 

0 

0 

0 

0 

0 

0 

2 

0 

1 

1 

1 

0 

2 

1 

39 

PERCENT 

M E F U Z E D  

1.2 

1 .o 
2.3 

3.5 

4.9 

46.4 
5.6 

0 

0 

0 

0 
0 

0 
0 

3.3 

0 

12.5 

33.3 

50 .O 
0 

16.7 

100 .o 

4.4 
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TABLE 7 NOZZLE SURVEY - LOWER MAINLAND 
Tota l  Number o f  Stations Surveyed : 123 
Tota l  Number o f  Leaded Nozzles Measured : 413 
To ta l  Number o f  Undersized Nozzles : 16  (3.9%) 

M. w 
TATIONS 

2 
1 
1 

20 
17 
26 
20 
14 
8 
4 
3 
2 
1 
1 
2 
1 
2 
1 
1 

123 

m. !4/ UNDER- 
srm NOZZLES 

0 
1 
0 
1 
0 
3 
0 
3 
2 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 

10 

% OF STATIONS W/ 
UMXRSIZEI) W Z i E  

0 
10.0 

0 
4.0 
0 

10.0 
0 

17.6 
22.2 
0 
0 
0 
9 
0 
0 
0 
0 
0 
0 

8.1 

lo. E LEAW 
NOZZLES 

6 
3 
4 

76 
42 
95 
74 
39 
19 
12 
11 
11 
3 
2 
6 
2 
3 
1 
4 

413 

a. OF UER- 
;rm> Nom 

0 
1 
0 
1 
0 
3 
0 
3 
8 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 

16 

PEPCENT 
m r m  

0 
33.3 
0 
1.3 
0 
3.1 
0 
7.7 

42.1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.9 
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TABLE 7 NOZZLE SURVEY - LOWER  MAINLAND (continued) 

No. OF 
XATIONS 

15 
36 
14 
15 
3 

12 
7 
3 
2 
6 
3 
3 
2 
2 

123 

No. w/ UNDER- 
SIZED “Es 

1 
2 
1 
1 
0 
1 
1 
1 
0 
0 
0 
0 
1 
1 

10 

6.7 
5.6 
7.1 
6.7 
0 
8.3 
14.3 
33.3 
0 
0 
0 
0 
50.0 
50.0 

8.1 

lo. OF LENm 
tarns 

59 
154 
30 
55 
8 

29 
28 
7 
4 
13 
6 
8 
7 
5 

413 

lo. OF LEIMR. 
;1m Nom 

3 
7 
1 
1 
0 
0 
1 
1 
0 
0 
0 
0 
1 
1 

16 

5.1 
3.9 
3.3 
1.8 
0 
3.4 
3.6 
1 .o 
0 
0 
0 
0 
14 .O 
20.0 

3.9 
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TABLE a NOZZLE SURVEY - VICTORIA 
T o t a l  Number o f  S t a t i o n s  Surveyed : 42 
T o t a l  Number o f  Leaded Nozzles Measured : 182 
T o t a l  Number o f  Undersized Nozzles : 6 (3.3%) 

No. OF 
3ATIONS 

8 
2 
7 
6 
8 
3 
1 
3 
1 
1 
2 

42 

No. w/ LMDER- 
SIZD NOZZLES 

2 
0 
0 
0 
1 
0 
0 
0 
0 
1 
2 

6 

25 .O 
0 
0 
0 

12.5 
0 
0 
0 
0 

loo .o 
loo .o 

14.3 

Jo. OF LEA33 
NOZZLES 

51 
7 

29 
a 
28 
9 
8 
18 
4 
2 
6 

182 

2 
0 
0 
0 
1 
0 
0 
0 
0 
1 
2 

6 

PERCENT 
~ R S I Z E D  

3.9 
0 
0 
0 
3.6 
0 
0 
0 
0 

50.0 
33.0 

3.3 
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APPENDIX I 

DATA  RECORDING FORMAT 

FOR THE  MISFUELING SURVEY 
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SERVICE STATION RECORD 

1. Service  Station Brand Name: 

2 .  Type of Service  Station:  Full Serve Self Serve 

Both Full and Self Serve 

3 .  Types of Gasol ine Avail able: Leaded  Only 

Lead-Free Only 

Both 

4 .  Incidence of  Nozzle Substitution: 

Number of Leaded Pump Nozzles ID 

Number of Undersized Nozzles ID 

5 .  

6. 

7. 

8. 

Total Number o f  r4otorists  using: 

Tota 1 Number 0 '  

Unleaded 

Leaded 

Total 

f Motorists  using Undersized Nozzles 

Total Number of Unleaded Vehicles us ing  Leaded  Gas 

Misfuelling Rate: % 
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SURVEY FORM NO. 2 

CAR MAINTENANCE AND FUEL USE 

We a p p r e c i a t e   y o u r   c o o p e r a t i o n   i n   p r o v i d i n g   i n f o r m a t i o n   o n   t h e   t y p e  
o f   f u e l  used i n  your   car .   Th is   survey i s   be ing   conduc ted   by   t he   Federa l  
Department o f  Environment. The c o l l e c t e d   i n f o r m a t i o n  will b e   h e l p f u l   t o  
a s s e s s   t h e   v e h i c l e   e m i s s i o n s   c o n t r i b u t e d   t o   a i r   p o l l u t i o n   i n  Vancouver. 

1. 

2. 

3 .  

4 .  

5. 

6. 

7 .  

8. 

9 .  

10. 

11. 

12. 

I9 NUMBER PUMP NO. 

MAKE MODEL 
YEAR 

S I Z E  CLASS: COMPACT ( 4  c y l i n d e r s )  
MID-S IZE ( 6  c y l i n d e r s )  
FULL-SIZE (8  cy1  inders)  

AREA OF RESIDENCE: 

FUEL DESIGNATION: UNLEADED  LEADED 

FREQUENCY OF LEADED  (UNLEADED)  GASOLINE USAGE: 
A1 ways Often  Regul arl y 
Sometimes Rarely  Never 

UNLEADED  LABEL : Yes No 

FUEL INLET RESTRICTOR: Present  Absent 

CATALYTIC CONVERTER: Present  Absent 

How o f t e n  do you  tune  your   car?  

What i s   t h e  gas  mileage? 

"I would 1 i k e   t o  ask  you why you  use  leaded/unl  eaded  gasol  ine i n   y o u r  
veh i c l  e ra ther   then  un leaded?"  
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APPENDIX I 1  

HISTORICAL  DATA ON 
LEAD-FREE  GASOLINE  CONTAMINATION 
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APPENDIX I 1  

TABLE 1 NUMBER OF CONTAMINATED  SAMPLES (1974-1987) 

YEAR 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

TOTAL 

t 

NO. OF CONTAMINATIONS IDENTIFIED  IN EPS ( P a c i f i c  & 

Yukon Region) MONITORING PROGRAM 

C 

1 

- 
0 

0 

0 

1 

1 

7 

- 

1 

0 

2 

0 

0 

0 

13 

A .  = CHEVRON 

8 = SHELL 

c = ESSO 

0 = GLlLF 

B 

1 

- 
2 

1 

0 

2 

3 

3 

- 

1 

3 

2 

0 

0 

1 

19 

D 

2 

- 

1 

2 

1 

2 

2 

2 

- 

0 

2 

3 

2 

0 

0 

19 

A 

2 

- 
2 

5 

3 

1 

2 

7 

- 
3 

0 

2 

0 

1 

0 

28 

E 

1 

- 
3 

1 

2 

5 

0 

1 

- 

1 

0 

0 

1 

0 

2 

17 

E = PETRO  CAN 

F = TEXACO 

G = MOHAWK 

H = HUSKY 

H 

0 

- 
0 

0 

0 

0 

0 

1 

- 
0 

1 

1 

0 

0 

0 

3 

F 

0 

- 

0 

1 

0 

2 

1 

1 

- 
0 

1 

1 

2 

0 

0 

9 

f 
1 

0 

0 

2 

0 

- 
- 
0 

1 

2 

0 

0 

0 

0 

3 

3 

1 

0 

0 

0 

2 

- 
0 

2 

2 

0 

1 

0 

(Formerly  PACIFIC  and GULF) 

TOTAL 

NO. OF 

SAMPLES 

317 

207 

2 84 

637 

93 

155 

273 

350 

- 
331 

3 98 

567 

3 58 

268 

501 

47391128 
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APPENDIX 11 
TABLE 2 LIST  OF  CONTAMINATED  LEAD-FREE  GASOLINE (1974-1981) 

YEAR 

1974 

1975 

1976 

1977 

1978 

1979 

1980* 

1981* 

LEAD  CONCENTRATIONS (g/IG) I M  THE IDENTIFIED  CONTAMINATIONS 

* h t a  o f  Whitehorse Branch included 
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A P P E N D I X  I 1  
TABLE 3 L I S T  OF CONTAMINATED  LEAD-FREE  GASOLINE (1982-1986) 

LEAD  CONCENTRATIONS ( g / l )  I N  T H E   1 9 E N T I F I E D   C O N T A M I N A T I O N S  YEAR 

1982 

1983 

- 

1984 

1985 

1986 

1987 

1988 

G C D 
- 

OTHERS 

- 

0 

B 

0.0172 

0 

0.0172 0 0 

~~ 

0.030 

0.017 

0.044 

0.030 

0.016 

0.037 0 .O40 

0.021 

0.014 

0.015 

0.018 

0.030 

0.040 

0.028 

0.015 

0.014 

0.031 

0.018 

0.030 

0 0 0.077 
0.020 

0 0 

0 0 0 0 0.014 

0 

- 
0 0 0 0.025 

t 
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