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ABSTRACT 

This  report   descr ibes  the  lead-free  gasol   ine  monitor ing  program 
conducted i n   B r i t i s h  Columbia du r ing  1986. Samples o f   lead- f ree   gaso l ine  

were purchased and analyzed t o  check   the   lead   con ten t   o f   lead- f ree   gaso l ine  

and v e r i f y  compl iance  with  the  Lead-Free Gasol ine   Regu la t ions  pub1 ished 

pursuant  to  the  Clean Air Act. 

A1 so two surveys  were  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  

nozzle  swi tch ing on leaded  gasol ine  d ispensing pumps a t   r e t a i l   o u t l e t s  and 

the   p rac t i ce  o f  mo to r i s t s   m is fue l i ng   veh ic les   t ha t   a re   des igned   to  use 

lead- f ree  gasol ine.  



RESUME 

Ce rapport decri t l e  programme  de surveil lance de 1 'essence sans 
pl omb men6  en Col ombie Bri t a n n i  que  en 1986. Les iichanti 11 ons d'essence sans 
plomb on t  et6 achetiis e t  analyses pour contrdl er  le contenu  en plomb de 
1 'essence sans plomb e t  en veri f ier  1 a conformi t 6  avec les reg1 ements sur 
1 'essence sans plomb pub1 ies selon l a  l o i  sur l a  qual i tii de 1 'air. 

Deux autres etudes furent aussi condui tes. L'une visait 2 
determiner 1 'ampleur  des pratiques de  changement du bec verseur de  pompes 
d i  s tr i  buan t  de 1 'essence sans plomb tandis que 1 'autre examinai t les 
pratiques des automobil istes rempl issant  leurs viihicules conys pour  de 
1 'essence sans plomb avec une essence non designee. 
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SUMMARY 

The P a c i f i c  and Yukon Regional o f f ice  o f   Env i ronmenta l   Protect ion,  
Environment Canada moni tors   the 1 ead l e v e l   i n   l e a d - f r e e  gasol   ine  so ld  i n  
B r i t i s h  Columbia t o  ensure  compliance  with  the  federal Lead-Free Gasoline 
Regulat ions  under  the  Clean Air Act. The data show a cont inu ing   t rend 
towards  improved  compliance  with  respect 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  
contaminat ion,   nozzle  switching on dispensing pumps and veh ic le   m is fue l ing .  

I n   t h e  1986 compl iance  moni tor ing program, 358 samples o f   l e a d - f r e e  
gasoline  were  purchased  from 205 g a s o l i n e   r e t a i l   o u t l e t s .   F i v e  (5) samples 
conta ined  lead i n  excess o f  t he   a l l owab le   l ead   con ten t   o f  0.013 grams per 
l i t r e  and  hence the  non-compliance  rate was 1.4%. 

Nozzles o f  leaded  gasol ine pumps were a l s o  checked,  and 49 o u t   o f  
781 nozzles  were  undersized. The nozz le   sw i tch ing   ra te  was there fore  6.3%. 

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 Vancouver area r e t a i l  
ou t l e t s ,  d t o t a l   o f  544 veh ic le   re fue l   i ngs  were observed and 296 o f  these 
were cars  designed t o   b u r n  1 ead-free  gasol   ine.   Fi f teen (15 )  m o t o r i s t s   o u t   o f  
the  296 lead-free  burning  cars  refueled  wi th  leaded  gasol ine.   Consequent ly 
5.1% o f   t he   l ead - f ree   bu rn ing   ca rs  were mis fue led .   Th is   ra te   i s   cons iderab ly  
be l  ow the 13% repor ted i n  the 1984 study o f  mi s f u e l   i n g   p r a c t i c e s   i n  Vancouver 
by Optima Applied  Social  Research  Inc. 

A summary o f  the  survey  resul ts  f rom  the  lead  content and nozzle 
switching  surveys i s  presented i n  t h e   f o l l  owing  tab1 e. 

YEAR 

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

~ 

TOTAL 
~~ ~~ 

CONTAMINA- RATE OF 
GASOLINE 

T I N S  SAMPLES 
CONTAMINA- TIONS 

317 7 2.2 s 
207 

1.7 S 11 637 
4.2 'x, 12 284 
1.5 % 3 

93 6 6.5 S 
155 15  9.7 'x, 
251 5 2.0 % 
31 1 3.0 S 9 

33 1 6 1.8 % 
398 10 2.5 % 

- - - 

567 I '2 I 1.4 % 
2.6 S 

3 58 
I I 

I NOZZLES I SIZED 
SURVEYED NOZZLES 

887  123 
1215 114 
781 49 

I I 

NOZZLE 
SWITCH 

RATE 

~~ 

0 %  
10 % 

73 % 
14 % 
9 %  
6 %  

- 
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1 INTRODUCTION 

Motor  vehicle  emissions  are  the  main  source  of  atmospheric 

emissions o f  hydrocarbons,  carbon  monoxide  and nitrogen  oxides.  Environment 

Canada's Nationwide  Inventory o f  Air Contaminants shows tha t   t he   em iss ions   o f  

carbon  monoxide (CO) from  automobiles i n   B r i t i s h  Columbia i s   r e s p o n s i b l e   f o r  

45% o f   a l l  CO emissions i n  the  province, 30% of a l l  hydrocarbons (HC) and 29% 

o f   a l l   n i t r o g e n   o x i d e s  (NOx). 

TABLE 1 HYDROCARBONS, CARBON MONOXIDE AND NITROGEN OXIDE EMISSIONS FROM 
AUTOMOBILES I N  BRITISH COLUMBIA 

C O  EMISSION IN 
THOUSAND TONNES 

( percent o f  
to ta l   en i   ss ions)  

HC EMISSION I N  
THOUSAND TONNES 

(percent o f  
total   emissions) 

NOx EMISSION I N  
THOUSAND TONNES 

(percent  o f  
to ta l   emiss ions)  

1970 
1972 
1974 
1976 
1978 
1980 

1318 (64%) 
1177 (66%) 
1140 (63%) 
936 (57%) 
774 (51%) 
840 (45%) 

202 (60%) 
160 (58%) 
145 (56%) 
112 (46%) 
87 (30%) 
77 (30%) 

64  (57%) 
89 (46%) 
90  (40%) 
67 (34%) 
62  (36%) 
58  (29%) 

I n  order  to  reduce  exhaust  emissions,  car  manufacturers have  used a 

dev ice  ca l led 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 be fo re   em i t t i ng  it 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  

special   metal   catalysts.  The catalyst  converts  the  harmful  carbon  monoxide 

and hydrocarbons i n t o   r e l a t i v e l y  harmless  water  vapour and carbon  dioxide 

gas. Recently, a new 3-way-catalyst can, a t   t h e  same time,  reduce  the 

emissions o f  carbon  monoxide and hydrocarbons  as  well as oxides o f   n i t r o g e n .  

Catalyt ic  converters  cannot  to lerate  contaminants  such  as  lead i n  

gasoline. When burned i n  the  combustion chamber of a c a r ,   t h e   l e a d   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 coa t ing  over  the catalyst and reduces i t s  cleaning action by 
"poisoning" the catalyst .  Several tank refi l ls  w i t h  leaded gasoline can 
poison the catalyst extensively and render the converter useless. 

Federal  Regulations were  promulgated i n  1974 t o  limit the maximum 
lead concentration t o  0.013 grams  per l i t re  i n  lead-free  gasoline t o  ensure 
t h a t  the plat inum catalyst i s  protected from damage.  Some provincial 
governments including Ontario, Nova Scotia and Quebec  have  passed regulations 
t o  prohibit nozzle  switching a t  gasoline retail  outlets. A t  the same time, 
the petroleum refining industry designed and implemented s t r ic t  procedures 
for  gasoline handl ing  t o  ensure t h a t  the lead-free  gasoline products are not  
contaminated by lead. 

The car manufacturing industry together with the  petroleum industry 
sought t o  avoid  misfueling of cars by introducing a special fuel inlet 
restrictor  inside the fuel f i l l i n g  pipe on cars tha t  are only compatible w i t h  
a small diameter  nozzle on lead-free gas dispensing pumps. A car  requiring 
lead-free  gasoline has an inlet  restrictor t h a t  can only receive  gasoline 
from a nozzle size of 20.6 mm (13/16 inch) outside diameter. All pump 
nozzles for dispensing leaded gasoline  are larger and have an outside 
diameter of  23.8 mm .(15/16inch) w h i c h  prevents its use i n  any lead-free gas 
t ank  receptor. 

I f  a small size nozzle  (13/16" O.D.) is  installed on a leaded 
gasoline pump, the retailer is providing an opportunity for dispensing leaded 
gasoline t o  a lead-free burning car,  either  intentionally or unintentionally. 
Some vehicle owners  remove the inlet  restrictor so t h a t  the vehicle can  be 
deliberately misfueled. Both of these practices circumvent the intent of the 
emission control technology on cars and should be discouraged or prohibited. 

The Pacific and Yukon Regional office of Environment Canada has 
been conducting surveys on the lead content i n  gasoline and nozzle switching 
practices for a number of years. This year, an addi t iona l  survey was 
conducted t o  investigate the misfueling practices o f  motorists. This report 
presents the 1986 results f r o m  all these surveys. 
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2 LEAD-FREE GASOLINE MONITORING 

The lead-free  gasoline  survey is  based on a random check  of re ta i l  
outlets i n  several geographical areas i n  B.C., typically the Vancouver area, 
Okanagan area, and the  Victoria  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 o f  lead-free gasol ine were collected a t   r e t a i l   o u t l e t s  and 
were analyzed the  following day using a quick test  colorimetric  analyzer. 
When a h i g h  lead  concentration was detected by the  quick t e s t ,  the sample was 
then  analyzed again using  the Atomic Absorption method to  confirm the t e s t  
resul t. 

3 NOZZLE SWITCHING SURVEY 

The nozzle  survey was conducted i n  conjunction w i t h  the  gasol  ine 
sampl i n g  program. The size of nozzles on leaded gasol ine pumps was checked 
w i t h  a plastic template  (Figure 1). 

FIGURE 1 PLASTIC TEMPLATE FOR NOZZLE SIZE MEASUREMENT 
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The template can  be  used t o   q u i c k l y  check  nozzle  size and i d e n t i f y  

u n d e r s i z e d   n o z z l e s .   T a b l e  2 shows n o z z l e   s i z e s   t h a t   h a v e   b e e n  

encountered. 

TABLE 2 NOZZLE SIZE OF GASOLINE DISPENSING PUMPS 

NOZZLE INDICATION OUTSIDE 
S I Z E  IMPLICATION ON DIAMETER 

TEMPLATE 
mm Inch 

Large Cor rec t   s ize   to   d ispense  leaded Does n o t  f it 15/16 23.8 
in to   open ing  gasol ine.  

Small One can  dispense 1 eaded  gasol i n e  F i t s   i n t o  13/16 20.6 
inner   open ing   eas i l y   to   cars   requ i r ing   un leaded 

gasol i ne. 

Medium One can  dispense  leaded gas t o   F i t s   i n t o  14/16 22.2 
outer  opening ca rs   requ i r i ng   l ead - f ree  gas by 

receptor  neck. 
f o r c i n g   t h e   n o z z l e   i n t o   t h e  

4 MISFUELING SURVEY 

A separate  survey was conducted i n  Vancouver t o  assess the   p rac t i ce  

o f   m i s f u e l i n g   c a r s .  I n  t h i s  survey, a techn ic ian   observed  veh ic le   re fue l ing  

and i n t e r v i e w e d   m o t o r i s t s   a t   r e t a i l   o u t l e t s ,   s p e n d i n g  one  day a t  each o u t l e t .  

In format ion was recorded on t h e   t o t a l  number o f   veh ic les   re fue led ,   t ype   o f  

f u e l   r e q u i r e d   f o r  each vehic le,   the  presence  or absence o f  the f u e l   i n l e t  

r e s t r i c t o r   i n   t h e  fill pipe,  and the reason fo r   us ing   leaded gas. A copy o f  

the  survey  data  sheet i s  i n c l u d e d   i n  Appendix I. 
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5 RESULTS 

5.1 Moni tor ing 
A t o t a l   o f  358 lead- f ree  gasol   ine samples from 17 brands were 

purchased  from r e t a i l   o u t l e t s  i n  36 m u n i c i p a l i t i e s   i n   t h e  Lower Mainland, 

Fraser  Val ley, Okanagan area  and Vancouver Is land.  A t o t a l   o f  5 samples 

exceeded the   a l lowab le   lead   con ten t   o f  0.013 grams p e r   l i t r e .  All 
non-compl iance  occurred i n  the Okanagan area and  were r e l a t e d   t o  3 brands. 

This  y ie lds  non-compl iance  rates o f  1.4% as  the  provincial  average; 0% i n  

Vancouver and V ic to r i a ;  and 5.3% i n   t h e  Okanagan area .   Fur ther   de ta i l s  on 

t h e   r e s u l t s   a r e   t a b u l a t e d   i n  Tab1 es 3 and 4. 

5.2 Notzl e Survey 
A t o t a l  o f  781 nozzles on leaded gas pumps were  measured  and 49 

were undersized.  This  y ie lds a nozz le   sw i t ch ing   ra te   o f  6.3% as a B.C. 

average; 2.3% i n  Vancouver; 14.3% i n   t h e  Okanagan area; and  12.3% i n  

V ic to r ia .   Nozz le   sw i tch ing   p rac t ices  have general ly  decreased  since 1985 

when the   sw i tch 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. On Vancouver I s 1  and the   ra te   i nc reased   to  

12.3% th i s   yea r .  The resu l t s   o f   t he   su rvey   a re  shown i n  Tables 5, 6 ,  7 and 

a. 

5.3 Misfuel   ing  Survey 
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 Vancouver area. The l o c a t i o n s  were se lec ted   t o   p rov ide  a reasonable 

geograph ic   d is t r ibu t ion .   Approva l   f rom  the   respec t ive   re ta i l   ou t le t  was 

ob ta ined  p r io r   to   the   survey .  A l l  7 s ta t ions   o f fe red   bo th   leaded and 

unleaded gas and 2 s t a t i o n s  had  one o f   t h e i r   l e a d e d  gas pumps equipped  wi th a 

smal 1 s ize  nozzle.  

A t o t a l   o f  544 veh ic le   re fue l   i ngs  were observed, o f  which  281  (52%) 

cars were refue led  wi th   un leaded  gasol ine and 263 (48%)  cars  with  leaded 

grade. A t o t a l   o f  200 motor is ts   us ing   leaded  gaso l ine  were in terv iewed,  and 

15 o f  them were dr iv ing  cars   des igned  for   un leaded  gasol ine.  All 15 cars  

showed evidence o f  t a m p e r i n g   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 ,   e i t h e r  by 
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widening  the  rest r ic tor   or   by  removing it completely. Among these 15 
misfuelers ,  14 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   v e h i c l e s  had 

been  removed; the   remain ing   mis fue le r   d id   no t  know i f  the   ca ta l y t i c   conve r te r  

was present   or   not .   E ighty   percent  (12 o u t   o f  15) o f   t he   m is fue le rs   admi t ted  

that   they  a lways.   re fue l   w i th   leaded  gasol ine and the  primary  reason was i t s  

cheaper p r ice .  

During  the  survey, 5 mo to r i s t s   re fused   t o  be in te rv iewed  g iv ing   the  

reason t h a t   t h e y   d i d   n o t  have  time. The in te rv iewer  was unab le   to   in te rv iew 

58 1 eaded gasol   ine  users  s ince  the  cars were r e f u e l i n g   w h i l e  he was 

conducting an in te rv iew  w i th   another   motor is t .   Tak ing   the  "missed"  cars i n t o  

account ,   the  survey  actua l ly   ident i f ied 15 misfuelers  f rom a t o t a l   o f  296 

cars  designed  for   lead-free gas, y i e l d i n g  a m i s f u e l i n g   r a t e   o f  5.1%. 
Two o f   t h e   s t a t i o n s  each had an unders ized  nozz le  a t  one o f   t h e i r  

leaded gas dispensing pumps. A t o t a l  of  96 motor is ts   re fue led   w i th   leaded 

gasol i ne from  these 2 s ta t ions ,  and  28  used these two undersized  nozzles. 

None o f   these 28 motor is ts  used  the  small   nozzles  to  misfuel  their  unleaded 

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

Among the 263 u s e r s   o f  1 eaded gasol  ine, none used an adaptor   to  

re fue l   leaded  gaso l ine   to  an unleaded  car. 

The survey a1 so found  tha t  among the 15 rnisfuelers , 4 r e s i d e d   i n  

Burnaby, 3 i n   N o r t h  Vancouver, 3 i n  Tsawassen, 2 i n  Vancouver, 1 i n  Richmond 

and 2 res ided  outs ide  the Lower  Mainland. 
The m i s f u e l i n g   r a t e   w i t h   r e s p e c t   t o   t h e   b r a n d  name and l o c a t i o n   o f  

gas s ta t i on   a re  summarized  below: 

Brand Locat ion  

Burnaby 

Nor th Vancouver 

Tsawwassen 

Vancouver 

Vancouver 

Vancouver 
Vancouver 

M i  s f   u e l  i ng  Kate 

13.2% 

8.3% 

5 .O% 
2.8% 

2.3% 

0% 

0% 
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Among the 200 leaded  gasol ine  users who were  interviewed,  the  car 

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

C1 ass No. o f  Vehic les  Percent 

4 Cy1 i nders 80 40% 

6 Cy1 inders 24 12% 

8 Cyl inders 62 31% 

8 Cy1 i nders  (van  or   t ruck)  3 1  15.5% 

Other ( 3 ,  5, 12 Cy1 inders )  3 1.5% 

Among the 200 leaded  gasol ine  users who were in terv iewed,   the  car  

age d i s t r i b u t i o n  was: 

Model Year No. o f   Veh ic les   Percent  

1962-1974 80 40% 

1975-1980 92 46% 
1981-1985 25 12.5% 

1986 3 1.5% 

The survey  resul ts   are summarized i n  Table 9. 

6 DISCUSSION 

The ra te   o f   lead- f ree   gaso l ine   con taminat ion   improved  th is   year  

w i t h  a 1.4% non-compl iance  ra te as compared t o  2.6% i n  1985. I n  Vancouver 

and V i c t o r i a  no contaminations  were  found among the  264 spot  samples. This  

r e f l e c t s  a p o s i t i v e  and notable  improvement i n  the  gasol   ine  market ing  system 

and r q f l e c t s  improved 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. 

Since  the sumner o f  1986 was the   pe r iod   f o r  Expo w i t h  a s u b s t a n t i a l   i n f l u x   o f  

USA motor is ts ,   the   ca ta ly t i c   conver te rs  on the   fo re ign   veh ic les  had 1 i t t l e  

chance o f   be ing  damaged from  excess  lead i n   l e a d - f r e e   g a s o l i n e .  The r e s u l t s  

a l so  show that  lead  contaminat ion  can  be  prevented  ent i re ly i n  the  market ing 

system i f a good qual i t y  control  program i s   i n   p l  ace. 

.e 



- a -  

The nozzl e sw i t ch ing   p rac t i ce  as a p rov inc ia l  average, has a1 so 
improved t o  6.3% i n  1986 from 9% i n  1985. I n  Vancouver the r a t e  was 2.3% as 

compared t o  4.3% i n  1985. 

The veh ic le   m is fue l  i ng survey showed none o f   t h e  296 motor is ts  

searched f o r  an undersized  nozzle  to  dispense  leaded gas i n t o   t h e i r   l e a d - f r e e  

cars.   Other  than  the  determined  vehic le  misfuelers who removed the 

f u e l   i n l e t   r e s t r i c t o r  on the i r   ca rs ,   t he re  were no inc idences   o f   m is fue l ing  

a t t r i bu ted   t o   unders i ze   nozz les .  The pub l i c  awareness e f f o r t s  o f  the  federal 

and p r o v i n c i a l  governments and indus t r y  appear t o  have  had a p o s i t i v e   e f f e c t  

No doubt  the  removal o f  undersized  nozzles on leaded gas 

played a s ign i f i can t   pa r t   i n   d i scou rag ing   mo to r i s t s   f rom 

veh ic le  owners  have to   reso r t   t o   de l   i be ra te   t amper ing   o f   t he  

i c t o r   i n   o r d e r   t o   c o n v e n i e n t l y  and cons is ten t l y   m is fue l   t he i r  

on the   pub l i c .  

pumps, has a l so  

m is fue l i ng   s ince  

f u e l   i n l e t   r e s t r  

veh ic l  es. 

Among the 200 moto r i s t s  who re fue led   the i r   cars   w i th   leaded 
gasol  ine  and  were  interviewed in  our  survey,  15  had tampered w i t h  the  fue 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  can  be performed  easily. 

I n   a d d i t i o n ,  14 o f  these 15 cars were opera t i ng   w i th   t he   ca ta l y t i c   conve r te rs  

removed.  These r e s u l t s   i n d i c a t e   t h a t  7.5% o f  leaded gaso 
regu la r   m is fue le rs  and  have e i t h e r  removed t h e   c a t a l y t i c  

rendered  the   ca ta ly t i c   conver te rs  on the i r   cars   inopera t ive .  

cont inue  to  operate  wi th  excessively  h igh  exhaust  emissions. 

1 ine  users  are 

converters o r  

These cars will 
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TABLE 3 LEAD-FREE  GASOLINE  MONITORING - AREAS SAMPLED 

AREA SAMPLED NOH-COMPLIANCES # OF # OF DATE ( S  ) 
SAMPLED  SAMPLES STATIONS 

# % 

A. Lower Mainland 
Vancouver 
West Vancouver 

0 0 54  28 May 15,  20 

0 0 21 13 Surrey 
0 0 8 5 June  19  White Rock 
0 0 46 25 June  16  North  Vancouver 
0 0 40 21  May 28 Richmond 
0 0 43 25 May 20, 26 Burnaby 
0 0 19 10 May 22 

127 -"- 0 0 
I 1  

B. Okanagan 
Sard1 s 

4 3 Keremeos 
- 0 4 2 P r ince ton  
- 0 2 1 J u l y  28 

0 4  2 M e r r i  tt 
0 12  6 J u l y  30 Kaml oops 

- 0 2 1 Chase 
- 0 1 1 Sorren t o  
- 0 1 1 Tappen 
- 0 5 3 Salmon A r m  
- 0 1 1 Enderby 
- u 4 3 Armstrong 
9.1 1 11 6 Vernon 

100.0 1 1 1 Oyana 
- 0 2  2 W i n f i e l  d 
- 0 10  5  Kel owna 
- 0 1 1 Westbank 
- 0 2 1 Peach1 and 
- 0 2 2 Summer1 and 
- 0 9 6 J u l y  29 Pen t i c ton  
- 0 2 1 Kal eden 
- 0 2 2  Okanagan  Fa1 1 s 

25.0 1 4  3 01 i ver  
25 .O 2 8 5 osoyoos 
- 0 

I1 

I 1  

I1  

I 1  

I 1  

I 1  

I1 

I1  

I 1  

I 1  

11 

I 1  

I1 

I1 

I1 

I1 

I1 

I1  

I1 

I1 

59 945 5.3 
- 

C. Vancouver I s l a n d  
SI dney 

0 0 1 1 Ladysmi t h  
0 0 4 2 Duncan 
0 0 2 1 Mil 1  Bay 
0 0 15  8 V i c t o r i a  
0 0 2 1 August 1 

6  9 0 0 

11 

I1 

I1 

I 1  

I1 
. Nanaimo 

19 33oI) 
GRAND TOTAL 1.4 5 358 205 
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TABLE 4 LEAD-FREE  GASOLINE  MONITORING - NON-COMPLIANCES 

SAMPLE # SAMPLING  DATE  LOCATION TYPE BRAND AA TEST QUICK TEST 
( g / l )  ( g / l )  

OK-011 

86/07/29 Vernon R D 0.0197  0.0208 OK-055 
86/07/29 Oyama R E 0.0160 0.0153 OK-053 
86/07/28 01 i ver R F 0.0229  0.0250 OK-021 
86/07/28 osoyoos R D 0.0771 > 0.0250 OK-018 
86/07/28 osoyoos R F 0.1100 > 0.0250 

TABLE 5 

BRAND 

A 
C 
B 
.E 
F 
D 
G 
I 
ti 
J 
M 
S 
N 
K 
0 
L 
W 

I 
L 

“ 

” 

L 

NOZZLE SURVEY - B R I T I S H  COLUMBIA 

NUMBER OF LEADED  NOZZLES 

L .M. 

126 
94 
63 
70 
36 
34 
17 
18 
10 
9 
8 
8 
5 
8 
6 
0 
0 

512 

OKG. 

43 
30 
22 
21 
12 
14 
11 
6 

11 
11 
8 
0 
3 
4 
0 
0 
0 

196 

V.I. 

8 
10 
7 
12 
10 
2 
0 
0 
2 
0 
0 
0 
0 
0 
0 
18 
4 

73 

TOTAL 

177 
134 
92 
103 
58 
50 
28 
24 
23 
20 
16 
8 
8 
12 
6 
18 
4 

781 

NUMBER OF INCORRECT NOZZLES 

L .M. 

0 
2 
1 
0 
0 
0 ’  
0 
1 
0 
6 
0 
0 
2 
0 
0 
0 
0 

12 

OKG. 

4 
7 
2 
0 
3 
1 
2 
0 
3 
5 
1 
0 
0 
0 
0 
0 
0 

28 

V.I. 

0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
7 
0 

9 

TOTAL 

4 
10 
3 
0 
3 
1 
2 
1 
4 
11 
1 
0 
2 
0 
0 
7 
0 

48 

PER- 
CENTAGE 

2.3 
5.2 
3.3 
- 
5.2 
2.0 
7.1 
4.2 
17.1 
55.0 
6.3 
- 

25.0 
- 
- 

38.9 
- 

6.3 
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TABLE 6 NOZZLE  SURVEY - LOWER MAINLAND 

Tota l  Number o f  Stations  Surveyed : 127 
Tota l  Number o f  Leaded  Nozzles  Measured : 512 
Tota l  Number o f  Undersized  Nozzles : 12 o r  2.3% 

AREA 

Vancouver 
Burnaby 
North  Vancouver 
Richmond 
Surrey 
West Vancouver 
White Rock 

NO. OF 
STAT I ON S 

26 
22 

. .-  la 
16 
12 
a 
5 
5 
3 
3 
2 
2 
2 
2 
1 

28 
25 
25 
21 
13 
10 
5 

127 

NO. OF LEADED 
NOZZLES 

126 
94 
63 
70 
36 
34 
17 
la 
10 
9 
a 
8 
5 
a 
6 

133 
106 
100 
82 
47 
32 
12 

512 

NO. OF UNOER- 
SIZED NOZZLES 

0 
2 
1 
0 
0 
0 
O 
1 
O 
6 
0 
0 
2 
0 
0 

12 

PERCEEITAGE 

- 
2.1 
1.6 
- 
- 
- 
- 
5.6 

66.7 
- 
- 

40.0 
- 
- 

- 
1 :9 
2.0 
- 

10.6 
- 

25.0 

2.3 
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TABLE 7 NOZZLE SURVEY - OKANAGAN 

Tota l  Number o f  S ta t ions  Surveyed : 59 
Tota l  Number o f  Leaded  Nozzles  Measured : 196 
Tota l  Number o f  Undersized  Nozzles : 28 o r  14.3% 

BRAND 

A 
C 
B 
E 
F 
D 
G 
I 
H 
J 
M 
N 
K 

AREA 

Kel  owna 
Kaml oops 
Pen t i c ton  
Vernon 
Salmon A r m  
osoyoos 
Pr ince ton  
Armstrong 
Mer r i  tt 
Keremeos 
Summer1 and 
01 i ver  
W i n f i e l d  
Okanagan  Fa1 1 s 
Sa r d i  s 
Kal  eden 
Peach1 and 
Westbank 
Enderby 
Tappen 
Oyama 
Sorren t o  
Chase 

TOTAL 

NO. OF 
STAT I ON S 

8 
10 
8 
6 
6 
5 
3 
2 
3 
4 
2 
1 
1 

59 

5 
6 
6 
6 
3 
5 
2 
3 
2 
3 
2 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

59 

NO. OF LEADED 
NOZZLES 

43 
30 
22 
21 
12 
14 
11 
6 

11 
11 
8 
3 
4 

196 

24 
23 
21 
19 
13 
11 
14 
9 
8 
6 
6 
5 
6 
6 
4 
3 
2 
3 
3 
2 
2 
2 
4 

196 

NO. OF UNDER- 
SIZED NOZZLES 

4 
7 
2 
0 
3 
1 
2 
0 
3 
5 
1 
0 
0 

28 

2 
1 
1 
3 
0 
5 
1 
4 
0 
2 
0 
2 
1 
2 
0 
1 
0 
1 
1 
1 
0 
0 
0 

28 

PERCENTAGE 

9.3 
23.3 
9.1 

25 .O 
7.1 
18.2 

27.3 
45.5 
12.5 

- 

- 

- 
- 

14.3 

8.3 
4.3 
4.8 
15.8 

45.5 
7.1 
44.4 

33.3 

40.0 
16.7 
33.3 

33.3 

33.3 
33.3 
50.0 

- 

- 
- 

- 
- 

- 
- 

14.3 
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TABLE 8 NOZZLE  SURVEY - VANCOUVER ISLAND 

To ta l  Number o f  S t a t i o n s  Surveyed : 15 
Tota l  Number o f  Leaded  Nozzles  Measured : 73 
To ta l  Number o f  Undersized  Nozzles : 9  

BRAND 

AREA 

V i c t o r i a  
Nanaimo 
Duncan 
Sidney 
Ladysmi t h  
Mil 1  Bay 

NO. OF 
STAT I ON S 

19 

a 
6 
2 
1 
1 
1 

19 

NO. OF LEADED 
NOZZLES 

18 
12 
13 
10 
8 
7 
2 
2 
4 

73 

34 
21  
12 

2 
2 
2 

73 

NO. OF UNDER- 
SIZED NOZZLES 

7 
0 
1 
0 
0 
0 
0 
1 
0 

9 

5 
2 
2 
0 
0 
0 

9 

PERCENTAGE 

38.5 
- 

10.0 
- 
- 
- 
- 

50.0 
- 

12.3 

14.7 
9.5 

16.7 
- 
- 
- 

12.3 
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APPENDIX I 

DATA  RECORDING  FORMAT 

FOR  THE MISFUELLING SURVEY 
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SERVICE STATION RECORD 

1. Serv ice   S ta t ion  Brand Name: 

2. Type o f  Serv ice   S ta t ion :   Fu l l  Serve S e l f  Serve 

80 th   Fu l l  and Sel f Serve 

3. Types o f  Gasol ine   Ava i l  ab1 e:  Leaded  Only 

Lead-Free  Only 

Both 

4. Incidence o f  Nozzle  Subst i tu t ion:  

Number o f  Leaded Pump Nozzles ID 

. . *  Number o f  Undersized  Nozzles I D  

5. Total  Number o f  Motor is ts   us ing:  Unleaded 

Leaded 

To t a l  

6. Total  Number of   Motor is ts   us ing  Unders ized  Nozz les 

7. Total  Number o f  Unleaded Vehicles  using Leaded Gas 

8. M i s f u e l l i n g  Rate: a e 
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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 f   f u e l  use 
and car  maintenance o f  your  car.   This i s  a  survey  program by the  Federal 
Department o f  Environment. The c o l l   e c t e d   i n f o r m a t i  on will be  used t o  assess 
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. 

I D  NUMBER PUMP NO. 

MAKE MODEL 
YEAR 

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

AREA OF RESIDENCE: 

FUEL DESIGNATION: UNLEADED  LEADED 

FREQUENCY OF LEADED  GASOLINE USAGE: 
A1 ways Often  Regular ly 
Sometimes Rarely 

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? 

''1 would 1 i k e   t o  ask you why you  use  leaded  gasol  ine i n   y o u r   v e h i c l e  
rather  then  unleaded?" 
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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 (1974-1986) 

YEAR 

C 

1974 1 

1975 - 
1976 

1980 

1 1979 

0 1978 

0 1977 

0 

7 1981 

1 

1982 - 

1983 

0 1986 

2 1985 

0 1984 

1 

TOTAL 13 

B 

1 

- 
2 

1 

0 

2 

3 

3 

- 
1 

3 

2 

0 

18 

Yukon Region)   MONITORING PROGRAM 

D E A 

2 1 2 

- - - 
1 

1 7 2 

0 2 2 

5 1 2 

2 3 1 

1 5 2 

3 2 

- - - 
0 

1 0 2 

0 2 3 

0 0 2 

1 3 

19 15 27 

H 

0 

- 
0 

0 

0 

0 

0 

1 

- 
0 

1 

1 

0 

3 

F G 

0 0 
- - 
0 

2 2 

0 0 

0 1 

1 

- 1 '  

0 1 

- - 
0 

1  1 

0 

0 2 

2 1 

9 6 

NO. OF 
SAMPLES 

OTHERS 

0 

3 

3 

1 

0 

0 

0 

2 

- 
0-  

2 

2 

0 

13 3970/123 

317 

207 

2 84 

637 

93 

155 

273 

350 

- 
331 

3 98 

567 

358 

. 
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APPENDIX I I 
TABLE 2 LIST OF CONTAMINATED  LEAD-FREE  GASOLINE  (1974-1981) 

T LEAD  CONCENTRATIONS  (g/IG) IN THE  IDENTIFIED  CONTAMINATIONS 
YEAR 

- 
1974 

1975 

1976 

1977 

1978 

c l B I D  + OTHERS 

0.950 0.123 0.230 
0.076 - I  - 

0.190 

0.320 
0.080 

- - - - 
0.090  0.090 
0.070  0.070 

0.150 

0.090  0.123 
0.080 
0.190 
0.080 
1.000 

0.163 
0.079 
0.149 

0.082 

0.089 - 
0.064 

0.076 
0.263 
0.147 
0.101 
0.168 

- t 0.282 
0.263 

0.063 
0.147 

1979 

1980* 

1981* 

0.942 t;; 0.200 

0.074 
0.063 
0.071 

0.078 

0.220 0.070 
0.076 0.200 
0.093 0.200 
0.082 
0.063 
0.063 

0.068 
0.065 
0.188 

0.200  0.065 0.150 
0.085 
0.088 
0.096 
0.072 
0.062 
0.074 

- - 0.090 

0.150 0.130 
0.100 

0.069 1 I I 

* Data o f  Whitehorse  Branch  included 
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APPENDIX I 1  

TABLE 3 L I S T  OF CONTAMINATED  LEAD-FREE  GASOLINE (1982-1986) 

LEAD  CONCENTRATIONS ( g / l )  I N  THE IDENTIFIED  CONTAMINATIONS YEAR 

1982 

1983 

1984 

1985 

1986 

OTiiERS C B D F 

0.0172 0.0172 0 0 0 0 

0.044 

0.030 

0.016 

0.030 

0.017 0.037 0 0.037 0.040 
0.021 

0.018 

0.030 
0.018 

0.030 

0.040 

0.028 

0 

0.015 

0.014 

0.031 

0.077 

0.020 

0.023 

0.110 

0.023 

0.014 

0.015 

0 0 
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