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ABSTRACT 

T h i s   r e p o r t   a n a l y s e s   t h e   r e s u l t s   o f   t h e  second y e a r   o f  a two  year 

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

Canada. Dur ing  Year I ,  two   h igh   r i sk   a reas  were i d e n t i f i e d  as war ran t ing  

f u r t h e r   s t u d y .   I n  Year 11, o i l   s p i l l   s c e n a r i o s  were f o r m u l a t e d   f o r   b o t h   o f  

these  areas i n  an e f f o r t   t o   i d e n t i f y   p o t e n t i a l  improvements i n  response 

capab i l  i ty. Two workshops  at tended  by  indiv idual  s rep resen t ing  U. S. and 

Canadian  government  agencies and p r i v a t e   c o n t r a c t o r s  were  convened t o   i m i t a t e  
the   dec i s ion -mak ing   p rocess   t ha t   wou ld   ensu re   f o l l ow ing   ma jo r   o i l   po l l u t i on  1 

inc idents .   Subjects   addressed were  response  organization,  resource 
p ro tec t i on ,   equ ipmen t   dep loymen t ,   d i spe rsan t   app l i ca t i on ,   l og i s t i cs ,  manpower 

requirements and cleanup  costs.  

Observa t ions   per t inent   to   the   improvement   o f   response  capab i l i t y   on  

t h e   P a c i f i c   c o a s t  were   subsequent ly   iden t i f ied  and i n c l u d e d   i n   t h e   r e p o r t .  



R ~ S U M ~  

Dans 1 e pr 'esent  rapport  on a cons ignc   les   r i i su l   ta ts   ob tenus   duran t  1 a 

deuxi'eme ann'ee d 'un  programme  de  deux  ans d e s t i n i i  i r e n f o r c e r   l e s  inoyens 

d'enrayer  les  dangers  provoqui is  par 1 es  nappes  de p i i t r o l  e l e  1 ong  de 1 a c i j t e  

canadienne  du  Paci f ique. Au cours de l a  prerniZIre annGe on a i d e n t i f i i i  deux 

sec teurs  de  resques  majeurs en  vue d'une  'etude  plus  poussiie.  Durant l a  deuxi'eme 
ann'ee, on a formul'e  des  sc'enarios  pour  chacun  de  ces  deux  secteurs  dans l e   b u t  

de   chercher   les  moyens d 'augmen te r   l ' e f f i cac i t i i   du   p rocessus   d '   i n te rven t ion .  
Des reprkentants   d 'organismes  gouvernementaux  canadiens  e t   arngr ica ins  a ins i  

que d ' e n t r e p r i s e s   p r i v ' e e s   o n t   p a r t i c i  pP 'a deux a t e 1   i e r s   a f i n  de r e p r o d u i   r e   l e  

processus  de  pr ise  de  dGcis ion cens'e se d i i r o u l   e r  en ri iponse 'a un acc ident  de 
grande  ampleur dG Z l a   p o l l u t i o n   p a r   l e   p i i t r o l e .  P a r m i  l e s   s u j e t s  exarniniis i l  
f a u t   c i t e r   l ' o r g a n i s a t i o n  des moyens d ' i n t e r v e n t i o n ,  l a  p r o t e c t i o n  des 

ressources, l e  dGp lo iemen t   du   ma tg r ie ,   L ' app l i ca t i on   du   d i spe rsan t ,   l es  probl'ems 

de   l og i s t i que ,   l es   beso ins   en   ma in   d 'oeuv re   e t  l e  colut de l a  remise en G t a t .  

Tou tes   l es   obse rva t i ons   r ' esu l   t an t  de 1 '6 tude   e t   i n tGressan t   l a   recherche   de  

moyens d ' i n t e r v e n t i o n   p l u s   e f f i c a c e   o n t  G t ' e  consignGes  dans l e   r a p p o r t .  
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1.0 INTRODUCTION 

m 

c 

U 

Q 

1.1 Scope  and Ob jec t i ves  

I n   t h e   f i r s t   y e a r   o f   t h e  West Coast Oil S p i l l  Countermeasures  Study 

EPS examined s p i l l   p o t e n t i a l  and c l e a n u p   c a p a b i l i t y   i n   c o a s t a l   B r i t i s h  Columbia. 

I n   t h i s   s t u d y  we undertook an in-depth  examinat ion o f  t h e   o i l   s p i l l   c o u n t e r -  

measures c a p a b i l i t y   i n   t h e  two  areas  thought  most  deserving  of   special   study: 
the   nor theas t   coas t  o f  Vancouver I s l a n d  and the   sou the rn   Georg ia   S t ra i t .  

Year I 1  o f   t h e  Countermeasures  Study was in tended  to   assess   the  

e x i s t i n g   l e v e l   o f   r e s p o n s e   c a p a b i l i t y   f o r  a moderate s p i l l  near  Northeast 

Vancouver I s l a n d  and f o r  a m a j o r   s p i l l   i n   s o u t h e r n   G e o r g i a   S t r a i t   i n   o r d e r   t o  

i d e n t i f y  a reasonabl e 1 eve1 o f   a d d i t i o n a l   s p i l l   c o u n t e r m e a s u r e s  and 1 o g i s t i c a l  

response t o  ensure  moderate  resource  protect ion and shorel ine  c leanup. As 
subob jec t ives  we a t tempted  to   de termine  what  equipment and manpower would  be 

necessary t o   c o u n t e r a c t   t h e   e f f e c t s   o f  a l a r g e   s p i l l  and what t h e   c o s t s  o f  such 
an  operat ion  might  be. The f i n a l   o b j e c t i v e  was t o   p r o v i d e   t h e   a c t u a l   d e c i s i o n  

makers  wi th  some exper ience i n  making  the  necessary  decis ions  by means o f  a 
workshop,  described i n  appendix C. 

The northeast  Vancouver  Is land  scenar io  concentrated  on  Johnston, 

Broughton and Queen C h a r l o t t e  S t r a i t s  and adjacent  waterways. The southern 

Georg ia   S t ra i t   scenar io   inc luded  the   sou thern   Gu l f   I s lands  and southeast 

Vancouver I s 1  and. 

1.2 General  Methodology 
I n   o r d e r   t o   s i m u l a t e   t h e   c o n d i t i o n s   u n d e r   w h i c h   r e s p o n s e   c a p a b i l i t y  

cou ld  be t e s t e d ,   h y p o t h e t i c a l   s p i l l   s c e n a r i o s  were  presented t o  a r e p r e s e n t a t i v e  

group o f  people i n  two  workshops, held  3-4  Oct.,  1979 and 12-13 Feb., 1980. 

Workshop p a r t i c i p a n t s  were  organized  into  two  main  groups:  resource  advisors 

and s p i l l  response  decision-makers. An On-Scene-Commander (OSC)  was appointed 

t o   c o o r d i n a t e   d e c i s i o n s   c o n c e r n i n g  where  countermeasures  were  required,  what 

k i n d s   o f   r e s p o n s e   w r e   w a r r a n t e d  and which  areas  requi red  c leaning up. The OSC 
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was i n   f a c t   t h e   R e g i o n a l   M a r i n e  Emergency O f f i c e r   o f   t h e  Canadian  Coast  Guard 

and thus  was exper ienced i n  commanding o i l   s p i l l  responses o f   t h i s   t y p e .  

Scenarios  were  chosen t o   t e s t   s p i l l  response t o   t h e  1 a ryes t  o i  1 s p i l l  

that   could  reasonably   be  expected  in   the  two  areas,   based on p rev ious l y   ob ta ined  

data.  Dates o f   t h e   s p i l l  were s e l e c t e d   t o  a1 low  examinat ion  o f   response i n  

summer (northeast  Vancouver  Is land  scenar io)  and winter   (southern  Georg ia S t r a i t  

scenario);  weather  regimes  hypothesized  were  those  which had a c t u a l l y   o c c u r r e d  

on   the   da tes   se lec ted  and were t y p i c a l  summer and winter  "b lows"  which  occur 

severa l   t imes a year. 

The c h o i c e   o f   o n l y   t w o   s c e n a r i o s  of t h e   m u l t i t u d e   p o s s i b l e  had t h e  
advantage o f   a l l o w i n g  a f a i r l y   d e t a i l e d   l o o k   a t   t h e   t y p e ,   f e a s i b i l i t y ,  and cos t  

o f  countermeasures  avai l   able.  The drawback t o   t h i s  was t h a t   t h e   f u l l   r a n g e   o f  
p o s s i b l e   s p i l l   l o c a t i o n s ,   s i z e s ,   w e a t h e r   r e g i m e s  and b i o l o g i c a l l y   s e n s i t i v e  

seasons was n o t  examined. 

Data  on o i l   s p i l l  equiprl lent,  contingency  planning,  countermeasures 

techn iques  and  response l o g i s t i c s  had  been p r e v i o u s l y   o b t a i n e d   i n   t h e  West Coast 
Oil S p i l l  Countermeasures  Study - Year I. D e t a i l s  on s i t e   s p e c i f i c   p r o t e c t i o n  

and  c leanup  problems  were  der ived  f rom  ex is t ing  o i l   sp i l l   countermeasures maps. 

Add i t i ona l   resource   i n fo rma t ion  was assembled w i th   coopera t ion   f rom  o ther  

f e d e r a l  and p r o v i n c i a l  government   agenc ies ,   un ivers i t ies ,   p r iva te   ind iv idua ls  
and loca l   commun i t i es .   I n   add i t i on ,   t he  two  were  workshops  composed o f  many 

i n d i v i d u a l s   w i t h  a h i g h   l e v e  

concerns t o   r e s i d e n t s   o f   t h e  

groups  are named i n  Appendix 

1 o f   expe r t i se   on   na tu ra l   resources  and specia 

af fected  areas.  The c o n t r i b u t i n g   i n d i v i d u a l s  

E ;  t h e i r   e f f o r t s   a r e   g r a t e f u l l y  acknowledged. 

1 

and 
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2 BEHAVIOUR OF BUNKER C AND CRUDE OIL I N  THE MARINE ENVIRONMENT 
F o r   t h e   p u r p o s e s   o f   t h e   o i l   s p i l l  workshop  s imulat ions,  number 6 f u e l  

o i l  (bunker C) was chosen  for   the  northeast  Vancouver  Is land  scenar io and a 
t y p i c a l   c r u d e   o i l   f r o m   t h e  Peace R i v e r   d i s t r i c t   o f   B r i t i s h  Columbia was chosen 

f o r   t h e   s o u t h e r n   G e o r g i a   S t r a i t   s c e n a r i o .   W h i l e   t h e s e   o i l s   a r e   r e p r e s e n t a t i v e  

o f   p r o d u c t s  commonly  used on the   Pac i f i c   coas t ,  i t  shoul d be n o t e d   t h a t   t h e r e  

a r e  many o the r   t ypes  of  crude o i l  and o i l   p r o d u c t s   t h a t  have  w ide ly   d iverse  
chemical and p h y s i c a l   c h a r a c t e r i s t i c s .  

Bunker C, t h e   r e s i d u a l   o i l   l e f t   a f t e r   h i g h e r   h y d r o c a r b o n   f r a c t i o n s  

have  been d i s t i l l e d ,   i s   w i d e l y  used on t h e   B r i t i s h  Columbia  coast i n   p u l p   m i l l s ,  
cement p l a n t s  and  power p lan ts .  It i s  a t h i c k ,   b l a c k   o i l   t h a t   c o n g e a l s  when 

cooled. It i s   h i g h l y   v i s c o u s ,   l o w   i n   s o l u b i l i t y ,   r e l a t i v e l y   n o n - v o l a t i l e  when 

coo l  and h i g h   i n   s p e c i f i c   g r a v i t y .  A t  ambient sea and a i r  temperatures,  bunker 

C i s  semi-sol i d  and thus   requ i res   heat  t o  m a i n t a i n   f l u i d i t y  and  combustion. 
When s p i l l e d   i n t o  sea water,  bunker C congea ls   rap id ly ,   fo rming  a 

t a r - l i k e  substance. It i s   r e l a t i v e l y   s t a b l e ,  hence r e s i s t a n t   t o   n a t u r a l  
weathering. It canno t   be   e f f i c i en t l y   d i spe rsed   w i th   che rn i ca l s   no r  does i t  burn  
e a s i l y  when i n   c o n t a c t   w i t h   t h e   w a t e r .  Because o f   i t s   h i y h   s p e c i f i c   g r a v i t y ,  it 

may s i n k   t o   t h e   b o t t o m   o r   t o  a subsur face   layer  where i t  i s   d i f f i c u l t   t o   d e t e c t  

o r   r e c o v e r .  It i s   r e l a t i v e l y   n o n - t o x i c   t o   m a r i n e   o r g a n i s m s   b u t   c a n  cause h i g h  
m o r t a l i t y  due t o  i t s  smother ing e f f e c t  on i n t e r t i d a l  and ben th i c  fauna. 

The impact o f  bunker C on  shore1  ines  can  be  severe. It tends t o  be 

s t i c k y ,   a d h e r i n g   t o  most sur faces  i t  contacts .   Th is  same "s t i ck iness"   p revents  

i t  frorrl penet ra t ing   very   deep ly   in to   porous   subs t ra tes   such as sand or   pebb le  
beaches, bu t   sur face   con taminat ion   can  be e x t r e m e l y   p e r s i s t e n t ,   p a r t i c u l a r l y   i n  

low  energy  marine  environments.   In  h igher  energy  environments,  wave a c t i o n  may 

i nduce   t he   f o rma t ion   o f  t a r  b a l l  s, serni-sol i d   b a l l  s o f   o i l  m i x e d   w i t h   f i n e  

sediment   which  genera l ly   s ink  but  may be  deposi ted on  beaches, o r   t he   bunker  C 

l a y e r  may be  subsequent ly   covered  wi th   f resh  sand  or   gravel   forming a 

sub-surface  pavement-1  ike 1 a y e r   t h a t  may 1 a t e r  be  exposed when sur face   mater ia l  s 

a r e  washed away. 
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Containment,  cleanup and d i s p o s a l   o f   s p i l l  ed  bunker C poses many 
vex ing  problems.  containment i n   l o w   c u r r e n t  waterways w i t h  minimum wave he igh ts  

i s   g e n e r a l l y  no d i f f i c u l t ,   u n l e s   t h e   m a t e r i a l   s i n k s .   R e c o v e r i n g  i t  f rom  the  

w a t e r   i s   a n o t h e r   m a t t e r .  Most  present-day  mechanized  cleanup  equiprllent i s  no t  

e f f e c t i v e   i n   r e c o v e r i n g  1 arge amounts o f  heavy f u e l .   I t s   s u r f a c e   t e n s i o n  and 

h i g h   v i s c o s i t y  combine t o   f r u s t r a t e   t h e   p r i n c i p l e s   o n   w h i c h  most  modern  skirnrlling 

dev i ces   a re  based; i t  r a p i d l y   c l o g s   b e l t s ,   d i s c s  and purrlps t h a t   a r e   u s u a l l y  
c a p a b l e   o f   r e c o v e r i n g   l i g h t e r   o i l s  and i t  tends t o   e n t r a i n   f l o a t i n g   d e b r i s .  As 

t i m e  passes,  special ized  recovery  equipment  decreases i n   e f f e c t i v e n e s s   i n  
c l e a n i n g  up a s p i l l   o f   t h i s   t y p e .  U1 t i m a t e l y ,   t h e   o p e r a t i o n  becomes a ve ry  

1 abour - in tens ive  and c o s t l y   b e a c h - c l e a n i n g   e f f o r t .  

L i g h t  Peace R iver   c rude has a l o w   v i s c o s i t y ,   l o w   p o u r   p o i n t ,   l o w  
s p e c i f i c   g r a v i t y  and a r e l a t i v e l y   h i g h   p o t e n t i a l   f o r   a n u l s i f i c a t i o n   i n   w a t e r .  
The cons t i tuent   chemica l  conlponents o f   t h i s   c r u d e   t e n d   t o  be t h e  1 i g h t e r ,  more 

v o l a t i l e   f r a c t i o n s   i n   t h e   c l a s s   o f   h y d r o c a r b o n s  known  as aromatics. These 

f r a c t i o n s   a r e   g e n e r a l l y  more t o x i c   t h a n   o t h e r   c r u d e   o i l  cornponents, a l though 

t h e y  do t e n d   t o   e v a p o r a t e   r a p i d l y ,   l e a v i n g   t h e   l e s s   t o x i c ,   r e s i d u a l   f r a c t i o n s   i n  
the  water.  

I n   a d d i t i o n   t o   e v a p o r a t i o n ,   c r u d e   o i l  cornponents break down th rough 
t h e   p r o c e s s e s   o f   p h o t o - o x i d a t i o n ,   d i s s o l u t i o n  and m ic rob ia l   ac t i on .  These 

p r o c e s s e s   a r e   n o t   i n s i g n i f i c a n t .  Over a p e r i o d   o f  72 hours,  over 50 p e r c e n t   o f  
t h e   o r i g i n a l  volume o f   c r u d e  o i l  may be l o s t   f r o l l l  an o i l   s k i c k .   W i t h   t h e  

removal o f   e a s i l y - w e a t h e r e d   c r u d e   o i l  cornponents, t h e   p h y s i c a l   c h a r a c t e r i s t i c s  

o f   t h e   r e s i d u e   a r e  a1 t e r e d  such t h a t  removal  from  the  water becomes i n c r e a s i n g l y  

d i f f i c u l t .  The p o t e n t i a l   f o r   f o r m a t i o n   o f   w a t e r - i n - o i l  erlul s ions   c rea tes  added 
c o m p l i c a t i o n s   f o r   c l e a n u p .   W i t h   s u f f i c i e n t   a g i t a t i o n   f r o m  waves, o i l  a t  t h e  

s l i c k  edge i s   e n t r a i n e d   i n  emu1 s ion   t he reby   i nc reas ing   t he  amount o f   m a t e r i a l  

which must  be  removed  and disposed of. E v e n t u a l l y ,   t h e   v o l   m e   o f   t h i s  emu1 s i o n  

may exceed t h a t   o f   t h e   o r i g i n a l  volume o f   o i l   s p i l l e d .  The degree t o  wh ich   the  

above-mentioned  processes  occur  depend  on  the  impact o f  wind,  waves, c u r r e n t ,  

p r e c i p i t a t i o n ,  sun1 i g h t  and temperature. 

3L 
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Env i ronmen ta l   cond i t i ons   hypo thes i zed   f o r   t he   sou the rn   sp i l l  

s i m u l a t i o n  were  conducive to   seve ra l   o f   t he   wea the r ing   p rocesses   desc r ibed  

above. Strong  southeast  winds  generated sea s t a t e s   t h a t   i n c r e a s e d   t h e   r a t e   o f  

evapora t i on ,   d i sso lu t i on  and emu1 s i f i c a t i o n   o f   t h e   o i l .  Heavy p r e c i p i t a t i o n  
augmented these   p rocesses .   Degrada t ion   o f   o i l   by   bac te r ia  and ox ida t i on ,  

however, was impai red  by  low a i r  and water  temperatures and l a c k  o f  d i r e c t  

sun1 i g h t .  
M u c h . o f   t h e   o i l  washed up on  beaches i n   t h e   s o u t h e r n   G e o r g i a   S t r a i t  

scenar io   cou ld   conce ivab ly   have been e i t h e r  a well-weathered  crude o i l   r e s i d u e  

o r   t h e   w a t e r - i n - o i l   e m u l s i o n  commonly  known  as "choco la te  mousse". N e i t h e r  

substance  can  eas i ly   be  recovered  wi th   convent ional   mechanica l  skimmers. 
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3.0 NORTHEAST VANCOUVER ISLAND B U N K E R  C SPILL SCENARIO 

3.1 Background Preparation 
The northeast  coast of Vancouver Island was identified  in  the West 

Coast Oi 1 Spill Countermeasures Study - Year I as  an  area where spi l l   r isk was 
deemed high enough t o  warrant the  acquisition of additional  cleanup equipment t o  
improve response  preparedness. 

I n  preparation for the  scenario,  baseline  resource d a t a  were assembled 
and mapped for  the  area.  Generalized  social and economic values were readily 
available;  biological  inventories and shore1 ine  classification schemes  were  more 
d i f f i cu l t  t o  obtain owing to  the  lack of comprehensive, pub1 ished  research d a t a .  
Material  gathered  during Year I of  the Counterrneasures Study provided 
i n f o n a t  i on on equi pment suppl i es , 1 ogi s t   i c  requi relnent s , rnanpowr , conti ngency 
plans and emergency contact  personnel. 

A spill  scenario was out1 ined for  the Ocean Physics  Division of the 
Ins t i tu te  o f  Ocean Sciences which provided a seven-day forecast of s l ick move- 
ment consistent w i t h  actual  tidal and weather conditions  during  the week of July 
9, 1979. The slick  forecasts were then  presented t o  the workshop participants 
who proceeded t o  determine  appropriate  countermeasures. 

The scenario presumed t h a t  a barge  carrying 5000 tons of bunker C fuel 
was wrecked on Stephenson I s l e t s ,  a group of rocks  located  in  Johnston S t r a i t  a t  
49'34'50" North, 126"49'40" West.  Winds  were moderate t o  fresh  easterl   ies,  
varying from 5 t o  20 nlph throughout  the week following  the wreck. I t  was 
postulated t h a t  no l ightering vessel was available and thus  cargo  fuel  transfer 
was not  attempted, and t h a t  the barge was a total  wreck, releasing most of i t s  
o i l  over the   f i r s t   th ree  days. The  movement o f  the  resul t i  ny  o i l  SI icks  are 
shown in  Figure I. 

3.2 Response from  Workshop Attendees 
The in i t i a l  response to  an event of this  nature,  according t o  

participants,  would  be t o  survey  the  vessel damage and t o  determine  the means  by 
which i t  could be salvaged.  Concurrently, e f fo r t s  would  be  made t o  res t r ic t   the  
1 oss of  oil t o  the  area around the  casualty  si te,   if   possible.  Salvaye of the 
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fue l   barge   wou ld   requ i re  pumping  equipment  and  another  vessel t o   t r a n s f e r  

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

deemed t h a t  none  were a v a i l   a b l e   i n   t i m e   t o   p r e v e n t   b r e a k u p   o f   t h e   c a s u a l t y  and 
l o s s   o f   i t s  cargo. Similarly, because   the   casua l t y   ca r r i ed  no s p i l l   c o n t a i n m e n t  

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

t h e   i m m e d i a t e   v i c i n i t y   o f   t h e   a c c i d e n t .  

The seven-day s l i c k  movement p r e d i c t i o n ,   p r o v i d e d   i n   s e q u e n t i a l   t i m e  

p e r i o d s   a l l o w e d   w o r k s h o p   p a r t i c i p a n t s   t h e   o p p o r t u n i t y   t o   d e s i g n a t e  i n  advance, 

areas o f  p a r t i c u l a r   i m p o r t a n c e   w h i c h   r e q u i r e d   p r o t e c t i o n   f r o m   t h e   a d v a n c i n g   o i l '  

s l i c k s .  Owing t o  an i n i t i a l   u n a v a i l a b i l i t y   o f   c l e a n u p  and pro tec t ive   equ ipment ,  

t h e y   w e r e   f u r t h e r   r e q u e s t e d   t o   d e s i g n a t e   t h e   p r i o r i t y   o f   e a c h   s i t e  so t h a t   t h e  

on-scene commander c o u l d   a p p r o p r i a t e l y   d i s t r i b u t e   h i s  1 imited  equipment.  As 

more  equipment became a v a i l a b l e   f r o m   o u t s i d e   s o u r c e s ,   a r e a s   o f   l o w e r   p r i o r i t y  

were   subsequen t l y   p ro tec ted .   P r io r i t y   a reas   w i th   t he i r   respec t i ve   env i ronmen ta l  

va lues  and t h e i r   p r i o r i t y   d e s i g n a t i o n s  as  determined  by  concensus o f   t h e  

p a r t i c i p a n t s   a r e   i n   f i g u r e  2. 
The workshop  reponse was a s  f o l l o w s :   t h e   o n l y   a v a i l a b l e   o i l  

containment boom i n   t h e   a r e a  was q u i c k l y   u t i l i z e d   t o   p r o t e c t   t h e   b o a t   h a r b o u r   a t  

P o r t  McNei11. While  more  equipment was a v a i l a b l e   f r o m   s o u t h e r n   B r i t i s h  

Columbia, it was de te rm ined   tha t  i t  w o u l d   a r r i v e   t o o   l a t e   t o   p r o t e c t   h i g h  
p r i o r i t y   a r e a s   n e a r  the c a s u a l t y .   I n  the i n t e r i m ,   l o c a l   f o r e s t r y  companies  were 

asked t o   a s s i s t   t h r o u g h   t h e  use o f   l o g  booms t o   d i v e r t   o i l   s l i c k s   f r o m  

estuaries,  booming  grounds  and  boat  harbours. A1 t h o u g h   t h e   e f f e c t i v e n e s s   o f   l o g  

booms was ques t i onab le ,   t hey   were   recogn ized   as   be ing   ava i l   ab le   i n   l a rge   supp ly  

i n   t h i s   r e g i o n ,   a l o n g   w i t h   t h e   b o a t s  and men t o  manage them. By t h e  end o f   t h e  
f i r s t  day,  enough l o g s  had  been  deployed  across  the  Nimpkish  estuary  and  Beaver 
Cove t o  f o r e s t a l l   m a j o r   o i l   c o n t a m i n a t i o n   o f   t h e s e   a r e a s  and s u f f i c i e n t   o i l  boom 
had  been  placed t o   p r o t e c t   b o a t   h a r b o u r s   a t   P o r t   M c N e i l l  and A l e r t  Bay. 

L a r g e   s u p p l i e s   o f   o i l   s p i l l  equipment   f rom  Vancouver   and  V ic tor ia   d id  

n o t   b e g i n   t o   a r r i v e   o n - s c e n e   u n t i l  24 h o u r s   a f t e r   t h e   s p i l l  and major  deployment 

o f  t h i s  equipment was n o t   a c h i e v e d   u n t i l  48 hours  had  passed. By t h i s   t i m e   t h e  

s l i c k  had  spread  nor thwest   throughout   Brouyhton  St ra i t ,   contaminat ing many m i l e s  
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of  shorel   ine.  Booms and  skimmers  .were  deployed t o   p r o t e c t   h i g h   p r i o r i t y   a r e a s  

and t o   r e p l a c e   l o g  booms.  Sweeps were made c o n t i n u o u s l y   i n  an a t t e m p t   t o  

r e c o v e r   i n d i v i d u a l   s l i c k s  a t  sea, a l t h o u g h   t h i s   e f f o r t  was l a rge ly   unsuccess fu l  

owing t o   h i g h   c u r r e n t s  and  sea states.   Several  mud f l a t s  were  trenched  and 

dyked  with  backhoes t o  p reven t   backshore   con tamina t ion ;   t h i s   e f fo r t  was judged 

t o  be f a i r l y   e f f e c t i v e .   D i v e r s i o n   o f   o i l  away f rom  important  areas was 

i n i t i a l l y   e f f e c t i v e ,   b u t   t h e   l a c k   o f   e x p e r i e n c e  and t r a i n i n g  o f  boat   oper -   a to rs  

coup1  ed with t h e   p r o b l  em o f   r e p o s i t i o n i n g   b o o m   i n   t i d a l  changes r e s u l t e d   i n  

some shore l   ine  contaminat ion.  
By t h e  end o f   t h e   f i r s t  week, most  attempts a t  o f f sho re   recove ry  o f  

o i l  had  been  abandoned and t h e   m a i n   e f f o r t  was t u r n e d   t o   s h o r e l i n e   c l e a n u p ,   t h e  

r e c o v e r y   o f   o i l   t r a p p e d   i n   s h e l t e r e d   b a y s ,   r e h a b i l i t a t i o n   o f   o i l e d   w i l d 1   i f e  and 

t h e   c l e a n i n g  o f  boa ts ,   l ogs  and m a r i n e   i n s t a l l a t i o n s .  

O i l e d   d e b r i s  was burned i n   s i t u  and placed i n  s e v e r a l   e x i s t i n g  

p e r m i t t e d   l a n d f i l l s .   S i t e   s e l e c t i o n   c r i t e r i a  and p o t e n t i a l   s i t e s   a r e   g i v e n  i n  

Appendix C. S u i t a b l e  1 a n d f i l l   c a p a c i t y  was soon  exhausted and much o f   t h e  

rema in ing   ma te r ia l  was t e m p o r a r i l y   s t o c k p i l e d   t o  a1 1 ow t i m e   t o   d e v e l o p  an 

adequate  d isposal  method; p a r t i c i p a n t s   d i d   n o t  go so f a r  as t o   i d e n t i f y   t h e  

met hod. 

The b u l k   o f   t h e   e f f o r t   i n   t h i s   s c e n a r i o  was assumed t o  have  been  spent 
i n  shore l   ine  c leanup.  The e f f o r t  peaked  from 3 weeks t o  7 weeks f o l l o w i n g   t h e  
s p i l l  , which   a l lowed  t ime  fo r   g radua l   o rgan iza t iona l   bu i ldup and a l s o   f o r   t h e  

o i l  t o  d i r n i n i s h   i n  some areas  by  weathering and t o   c o n c e n t r a t e   i n   o t h e r  

shore l   ine  areas  by  natura l   processes.  The t o t a l   c o s t   o f   c l e a n u p  was r o u g h l y  
c a l c u l a t e d  a t  $5-10 mill i o n   d o l l a r s .   S u p p o r t i n g   d a t a   d e s c r i b i n g   i n  more d e t a i l  

the   necessary   mater ia l  s and  manpower as we1 1 as t h e   b a s i s   o f   t h e   c o s t  

c a l c u l a t i o n s   a r e   p r e s e n t e d   i n  Appendix A. 
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4 SOUTHERN GEORGIA STRAIT OIL SPILL SCENARIO 

The o i l   s p i l l   s i m u l a t i o n   f o r   t h e   s o u t h e r n   S t r a i t   o f   G e o r g i a  was 

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

c r u d e   o i l   t a n k e r .   A l t h o u g h   t h e   p o s s i b i l i t y  of such  an  accident i s  s t a t i s t i c a l l y  

remote,  the  expanding  volume o f   c r u d e   o i l   d e l i v e r i e s   w h i c h  may occur i n  

Washington  State  waters   over   the  next   ten  years  ind icates a need t o  assess 

d e f i c i e n c i e s   i n   o i l   s p i l l   c l e a n u p   c a p a b i l i t y .  

L a r g e   t a n k e r   d e l i v e r i e s   o f   c r u d e   o i l   o c c u r   n e a r l y   d a i l y   t o  American 

r e f i n e r i e s   i n  Puget Sound. I n   a d d i t i o n ,   t h e r e   a r e   o c c a s i o n a l   e x p o r t s   o f   c r u d e  
o i l  from  Vancouver  Harbour and t h e   r a r e   i m p o r t   o f   r e f i n e d   p r o d u c t s   b y   t a n k e r   t o  

Vancouver.  Should e i the r   t he   T rans   Moun ta in   o r   Nor the rn   T ie r   p ro jec ts   be  

cons t ruc ted ,   there   wou ld  be a d r a m a t i c   i n c r e a s e   i n   t h e   v o l u m e   o f   c r u d e   o i l  
de l   ivered  through  Juan  de Fuca S t r a i t .  

It shou ld   be   recogn ized   t ha t   B r i t i sh   Co lumb ia   re l i es   heav i l y   on  

n a t i o n a l  and i n t e r n a t i o n a l   e q u i p m e n t   s o u r c e s   f o r   m a j o r   o i l   s p i l l s .  A1 though 
t h i s   p l a c e s   B r i t i s h   C o l u m b i a   a t  some disadvantage i n   r e s p e c t   o f   i m m e d i a t e  

a v a i l a b i l i t y   o f  emergency m a t e r i a l s ,  i t  i s   p r o b a b l y   t h e  most c o s t - e f f e c t i v e  
means o f   ensu r ing   p reparedness   f o r  an ex t remely   un l  i ke ly   event .  The main 

drawback o f   t h i s  system i s   t h e   l o s s   o f   r e s p o n s e   t i m e   i n v o l v e d   i n   m o b i l i z i n g  
o u t s i d e   r e s o u r c e s ,   t r a n s p o r t i n g  them t o   t h e   c o a s t ,   p r e p a r i n g  them f o r   l o c a l  

t r a n s p o r t  and  depl  oyi  ng  them  on-scene. 

4.1  Background  Preparation 

As f o r   t h e   p r e v i o u s   s c e n a r i o ,  base1 ine   resource   da ta  were  assembl  ed 

and mapped.  The scenar io  assumed a large  tanker  outbound  from  Vancouver  which 
had  grounded  on t h e   e a s t e r n   t i p   o f  Tumbo I s land ,  48"  48' 00'' N, 123" 0 2 '  48" W. 

T h i s   l o c a t i o n  was chosen i n   o r d e r   t o   g i v e   t h e  Canadian On-Scene-Commander abso- 

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

c l e a n u p   o f   t h e   s p i l l .  Had t h e   s p i l l   o c c u r r e d   i n  American  waters,  the U.S. Coast 

Guard  would  have  had  lead  agency  status.  Twenty  thousand  tons o f   l i g h t   g r a v i t y  

Peace R i v e r   c r u d e   o i l  were deemed t o  have s p i l l  ed  from  the  casual ty  over a 

24-hour  period. The month o f  December was chosen i n   o r d e r   t o   t e s t  

m 

u 

II 
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response capabi l  i t y  during  adverse climatic  conditions. 
The reader should appreciate the f a c t  t h a t  for the purposes of this 

simulation, a worst case  scenario was envisioned. I t  i s  conceivable t h a t  i n  a 
real event the  loss of  o i l  from a stranded vessel might  be quickly  arrested and 
contained  within the immediate vicinity of the casualty. Such a scenario would 
not  meet the  objectives o f  th is  study. I t  was therefore pre-determined t h a t  a l l  
o f  the o i l  released froin the  casualty would be allowed t o  escape. This i n  no 
way i s  meant t o  reflect upon the c a p a b i l i t y  of o i l  spill response agencies on 
the West Coast t o  arrest a re1 ease of o i  1 before i t  becomes a major problem. 

Weather f o r  the  scenario was t h a t  actually recorded for  the period. 
Forecasts of slick  trajectories were prepared by the Ocean Physics Divsion of 
the  Institute of Ocean Sciences. Prevailing winds from the  southeast drove the 
b u l k  of the o i l  t o  the northwest (Figure 3 ) .  As containment of the slick near 
the  casualty was purposely deemed t o  be ineffective, most of the outer (north 
coast) shorel ines of the Gul f I s l ands  were  exposed t o  free-floating sl  icks. 

4.2 Response from Workshop Attendees 
The init ial  response was t o  prevent further pol lu t ion  from the wreck 

by refloating and towing the  ship t o  Victoria; this  was accomplished d u r i n g  the 
calm of  the f i r s t  day and a h a l f .  

Gal e force winds then drove the o i l  sl icks  northwest; i t  was deemed 
impossible t o  prevent o i l  froill entering major passes on the ebb tides.  Strategy 
over the first   eight days was directed a t  placiny  devices t o  protect  sensitive 
areas and ,  when weather permitted safe boat  operation, skimming free-floating 
o i l  i n  those sensitive  areas. The work force by Day six was 55; no beach- 
cleaning was attenipted. Attendees could not determine the  effectiveness of 
shorel  ine protection measures w i t h i n  the study  area as strong winds and currents 
made i t  d o u b t f u l  t h a t  booming devices could operate  effectively. However  some 
techniques were t h o u g h t  t o  be workable; these  are el aborated bel ow. 

Chemical dispersion was ruled out  from the s tar t  w i t h i n  the  inner G u l f  
Islands because o f  shallow depths and sensitive b io log ica l  resources. On the 
outer exposed waters of the Strait  of Georgia, i t  was attempted i n  the v i c i n i t y  
o f  the casualty, a t  f i r s t  on an experimental basis and then, as weather 

w 
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c o n d i t i o n s   d e t e r i o r a t e d ,   o v e r  a wider  area. The d e c i s i o n   t o   a t t e m p t   d i s p e r s a n t  

s p r a y i n g  was n o t  unanimous - b i o l o g i s t s   c o n c e r n e d   w i t h   f i s h   s t o c k s   e x p r e s s e d  

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

Owing t o   e x t r e m e l y   a d v e r s e   w e a t h e r   c o n d i t i o n s  and the   requ i remen ts   o f  

t h e   e x e r c i s e  , t h e   o i l   s p i  I 1 coul  d not   be managed a t  the   source ,   spread ing  

u n c o n t r o l l a b l y   i n t o   t h e   G u l f   I s l a n d s .   B e s i d e s   d i s p e r s a n t s ,   t h e   o n l y   o p t i o n  

a v a i l a b l e  t o  t h e   w o r k s h o p   p a r t i c i p a n t s  was t h e   p r o t e c t i o n  o f  h i g h   p r i o r i t y  

f e a t u r e s   l y i n g   i n   t h e   p a t h  o f  oncoming s l i c k s .  As i n   t h e   n o r t h e r n   s c e n a r i o ,  

t h e s e   a r e a s   w e r e   a s s i g n e d   p r i o r i t y   r a t i n g s   f o r   p r o t e c t i o n .  The On-Scene 

Commander  was t h e r e b y   a b l e   t o   d i s p a t c h   h i s  1 i n l i t e d   r e s o u r c e s   t o   t h e   a r e a s   i n  

g r e a t e s t  need o f   p r o t e c t i o n ,  as equipment became a v a i l   a b l e .   F i g u r e  4 shows 

p r i o r i t y   s i t e   l o c a t i o n s  and t h e i r   e n v i r o n m e n t a l   f e a t u r e s .  

Beach  c leaning was presumed t o   b e g i n  on t h e   e i g t h   d a y  when s i g n i f i c a n t  

recon tamina t ion  was un l   i ke ly .   C leanup was presumed t o   l a s t   s i x  months,  peaking 

d u r i n g   t h e   f i r s t  30 days when 300 persons  were assumed employed,  and d i m i n i s h i n g  

t h e r e a f t e r .  The t o t a l   c o s t   o f   t h e   c l e a n u p  was c a l c u l a t e d   t o  be   approx imate ly  

$30,000,000. 

A t t e n d e e s   d i d   n o t   d e a l   i n   d e t a i l   w i t h   t h e   q u e s t i o n   o f  how t o   d i s p o s e  

o f  o i l  and o i l e d   d e b r i s .   M a t e r i a l  was b u r n e d   i n   s i t u  where p o s s i b l e  and 
1 andf  i 1 1  ed  where  not. 

4.2.1 P r o t e c t i o n  o f  P r i o r i t y  Areas: The f o l l o w i n g   s e c t i o n s   d e s c r i b e  

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

P r o t e c t i o n   t e c h n i q u e s  a r e  usua l ly   dependent  on s p e c i f i c   s i t e   c o n d i t i o n s ;  

t h e   f o l  1 owi  ng  exampl  es a r e   s o l   u t i o n s   t o   t y p i c a l   p r o b l e m s   e n c o u n t e r e d   d u r i n g   t h e  

exe rc i se .  The ma in   env i ronmen ta l   cons ide ra t i ons   a re   p resen ted   i n   F igu re  4. 

Cowichan Bay: The e x c l u s i o n  o f  o i l   f r o m  Cowichan Bay was r a t e d  as 

c r u c i a l  because o f  h i g h   b i o l o g i c a l   p r o d u c t i v i t y  o f  t h e  Cowichan  estuary, 
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e x t e n s i v e   l o g   s t o r a g e  and the  presence  o f   mar inas.   Protect ion was d i f f i c u l t  

owing t o   t h e   w i d t h   o f   t h e   b a y  and i t s  exposure to   southeast   winds  over  a 

c o n s i d e r a b l e   f e t c h   o f  open  water. A boom across  the  mouth  of   the  bay  would  have 
c e r t a i n l y   f a i l e d   i n   t h e   p r e v a i l i n g  weather and  sea condi tons. The method tha t  
e v e n t u a l l y  seemed most e f f e c t i v e  was t o   s t r i n g  boom along  the  outermost  1 i n e   o f  

p i l i n g s   n o r m a l l y  used t o  moor logs.   Th is   technique meant t h a t   t h e   l o n g e s t  

s t r e t c h   o f   u n s u p p o r t e d  boom  was j u s t   o v e r  300 f e e t  a1 ong a f r o n t   t h a t   h e l d  7,000 
f e e t   o f  boom. I n   a d d i t i o n ,   s t r i n g s   o f  logs were  moored a d j a c e n t   t o   t h e  boom t o  

p rov ide   suppor t  and t o  suppress waves.  The o u t f l o w   o f   t h e  Cowichan R ive r  was 

b e l i e v e d   a d e q u a t e   t o   k e e p   t h i s   b a r r i e r   s t a b l e   a g a i n s t   i n f l o w i n g   w i n d  and t i d e .  
A s i m i l a r   t e c h n i q u e  was b e l i e v e d   t o   b e   e f f e c t i v e  on o t h e r   e s t u a r i e s  

a f f e c t e d   b y   t h e   s l i c k ,  most  notably,   the Nanairno River   estuary.  

I n l e t s :  It was judged t o  be p o s s i b l e   t o   p r e v e n t   e x t e n s i v e  

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

t h e   t i d a l  exchange d i d   n o t   g e n e r a t e   r a p i d   c u r r e n t s  and t h e   i n l e t  mouth was n o t  

t o o  wide. One example,  Booth I n l e t  on   Sa l t sp r ing   I s land ,  was considered t o  be 

p r o t e c t e d   i n   t h i s  way w i t h   o n l y  a modest  amount of equipment - approximately 500 

f e e t   o f  boom and a p o r t a b l e  skimmer. 

Bays: Two techniques  were  judged t o  be  successful i n   m i n i m i z i n g   o i l  
c o n t a m i n a t i o n   o f  bays. I n  bays   t oo   w ide   t o  boom o f f ,   d e f l e c t i o n  booms were 

s t a t i o n e d  a t  an ang le   to   w inds  and c u r r e n t s   t o   d i v e r t   o i l  away. For  example, i n  
Montague  Harbour four  over1  apping booms set  several   hundred  feet   apart   cascaded 

s u r f a c e   o i l   i n t o   t h e   c e n t e r  of the  channel .   In   wider   bays  where  def lect ion was 

impossible,  sweeps cons is t ing   o f   two booms j o i n e d   t o  a skimmer a t   t h e  apex of  a 

parabo la  were  used t o  chase s l   i c k s   t h a t   t h r e a t e n e d   t o  come ashore.  This  method 
was n o t   e f f e c t i v e   i n  bays   sub jec ted   to   heavy   o i l ing ,   bu t   in   a reas  more  remote 

f r o t n   t h e   s p i l l   s o u r c e ,   t h e y  were  considered  successful 

Sand and Mud F l a t s :  A t  Shoal Is1 ands, ex tens i ve  sand  and mud f l a t s   a t  

t h e  mouth o f  t h e  Chelnainus River  could  have  been  protected  by  booming  passages 

m 
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between  o f fshore   bar r ie r   i s1  ands us ing   l oca l  l y  a v a i l  ab1  e 1 og  booms suppl ernented 

b y   o i l   c o n t a i n m e n t  boom. There  were  several  other  concepts  considered  useful i n  

p r o t e c t i n g   t h e s e   f l a t s .   F o r  example, an upstream darn on t h e  Chernainus R i v e r  was 

opened p e r i o d i c a l l y   r e l e a s i n g   w a t e r   t o   p a r t i a l l y   h o l d  back o i l   t h a t  was 
advancing  on  incoming  t ides.  Another  method was t h a t   o f   t r e n c h e s  dug  midway 

between h i g h  and low  t ide   l ines .   Excavated   beach  mater ia l  was used t o   c o n s t r u c t  

a berm  on t h e   u p p e r   s i d e   o f   t h e   t r e n c h   t o   p r o t e c t   t h e   u p p e r  beach l e v e l s .  Oil 

c o l l e c t e d   i n   t h e   d i t c h  was recovered  w i th   smal l   por tab le  skimmers and vacuum 
t rucks .  

Passes: F o r   t h e  most p a r t ,  i t  wds considered  i rnposs ib le   to   prevent  

s l i c k s   f r o m   e n t e r i n g  passes  where t i d a l   c u r r e n t s   f r e q u e n t l y  exceeded a speed o f  
f i v e   k n o t s .   I n  some cases, d e f l e c t i o n  booms were u t i l i z e d   t o   d i v e r t   o i l   i n t o  

ca lmer   waters   for   recovery.  

A t  one loca t ion ,   Boat  Passage, i t  was c o n s i d e r e d   f e a s i b l e   t o   b u i l d  a 

dam a c r o s s   t h e   e n t i r e  mouth o f   t h e   c h a n n e l   t o   p r e v e n t   o i l   f r o m   e n t e r i n g  a h i g h  
value  area  on  the ebb t i de .   Th i s   t echn ique  was n o t   p r a c t i c a l  a t  o t h e r   s i t e s  

owing t o  excess ive  depths  or   channel   widths.  

4.2.2 Shore1 i ne C1 eanup 

C1 eanup techn iques  were n o t   d e a l t   w i t h  on a s i  t e - b y - s i t e   b a s i s   d u r i n g  

t h e   o i l   s p i l l   s i m u l a t i o n   e x c e p t   f o r  a genera l   d iscuss ion on  equipment, manpower 

and  technique. 

F i r s t   p r i o r i t y   f o r  beach  cleanup was g i v e n   t o   a r e a s   o f   h i g h   e n v i r o n -  

m e n t a l   s e n s i t i v i t y   s u c h  as t h e  Cowichan R iver   es tuary .  Second p r i o r i t y  was 

g i v e n   t o  beaches  and  harbours  used  by t h e   p u b l i c .   T h i r d   p r i o r i t y  was g i v e n   t o  

t h e   c l e a n u p   o f   i n d u s t r i a l   w a t e r f r o n t s .  
I n  general , exposed  rocky  coasts  were l e f t  uncleaned  unless o i l   t h r e a t -  

ened t o  contaminate  adjacent  areas.  Pocket  sand and cobble  beaches  were  cleaned 
where  necessary  using manual labour.  More  extensive  sandy  beaches  were  cleaned 

w i th   g raders  and f r o n t  end  loaders .   Cobb le   shore l ines   were   the   most   d i f f i cu l t  

W 

C I  
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t o  c lean. Removal o f   m a t e r i a l  was t o o  onerous a task  and t h e   f i n a l ,  i f  

u n s a t i s f a c t o r y   s o l u t i o n ,  was t o   f l u s h  them with copious amounts o f   w a t e r  t o  
remove as much o i l  as poss ib le   recove r ing  i t  as it en te red   t he   wa te r .   P i l i ngs ,  
docks  and  breakwaters  were  cleaned  with  abrasives and  steam  where feas ib le .  

Occasional  use o f   d i s p e r s a n t s  was a u t h o r i z e d   i n   l o w   p r o d u c t i v i t y   h a r b o u r   a r e a s .  

C l e a n i n g   o f   o i l e d  mud f l a t s  and s a l t  marshes was t h e  most vexing  problem  faced 

by  cleanup  crews. F1 ush ing   w i th   low  p ressure /h igh  volume  water pumps  was done 
where  possible, some c u t t i n g   o f   o i l e d   v e g e t a t i o n  was t r i e d  and  one  marsh was 

assumed t o  be  burned o f f   a f t e r  assurances  were  provided  that   wi ld1 i f e  would  not 
be   adve rse l y   a f fec ted  and tha t   vegeta t ion   wou ld   recover .  Many o the r   l ow   ene rgy  
environments  were 1 e f t  uncleaned  because i t  was f e l t   t h a t   c l e a n u p   m i g h t   p r o d u c e  

more  adverse e f fec ts   t han   t hose   p roduced   by   o i l   con tamina t ion .  

4.2.3 D isposa l  o f  Oil and Oily D e b r i s  

D i s p o s a l   o f   o i l  , emu1 s ions  and o i l e d   d e b r i s  was 1 arge ly   unreso lved  by  

workshop  par t ic ipants .   There were  adequate  suppl ies  of   garbage  bags,  t ruck 
tanks  and o t h e r   c o l l e c t i o n   d e v i c e s  made a v a i l a b l e ,   b u t   t h e   u l t i m a t e   d i s p o s i t i o n  

o f   m a t e r i a l  was not  decided. The two a l te rna t i ves   cons ide red   (o the r   t han  

r e f i n i n g   p u r e   r e c o v e r e d   o i l )  were i n c i n e r a t i o n  and l a n d f i l l i n g .  

An independent   de ta i led   s tudy  o f  p o t e n t i a l   l a n d f i l l   s i t e s  was c a r r i e d  
ou t  by c o n s u l t a n t s  t o  t h i s  p ro jec t .  T h e i r  r e p o r t  

s e v e r a l   s i t e s  where l a n d f i l l   o f   o i l  and o i l y   d e b r i  
e f f e c t s  on  groundwater  or   recontaminate  the sea. 

acceptance  and  land  ownership  were  not  addressed. 
presented i n  Appendix 3. It should be  emphasized 

s i t e s   s t r i c t l y  on t h e   b a s i s   o f   t h e i r   t e c h n i c a l   s u i  

d i s c u s s e d   t h e   s u i t a b i l i t y  o f  

s would  not  have  adverse 
C r i t e r i a  such  as l o c a l  

The s i t e s   t h e y   s e l e c t e d   a r e  

t h a t   t h e i r   r e p o r t  names these 

t a b i  1 i ty. 
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5 DISCUSSION 

There i s  much  new i n f o n n a t  
c o s t s ,   c r i t e r i a  and p o t e n t i a l   l o c a t  

i on   p resen ted  
i o n s   f o r   d e b r  

i n   t h i s  s t u d y .   P o t e n t i a l   s p i l l  

i s   d i s p o s a l ,  and t h e   f o r m a t   o f  
t h e  workshops  employed  are  discussed i n  the  appendices,  which  should  be 
consul  ted. 

There  are a number o f   i n t e r e s t i n g   a s p e c t s   o f   t h i s   s t u d y   t h a t   b e a r  
d iscuss ion .  

The methodology o f   t h e   s t u d y   c o n s i s t e d   o f   t a k i n g  two scenarios,  each 

w i th   spec i f i c   c i r cums tances ,  and s t u d y i n g   i n  some d e t a i l   t h e   r e s p o n s e  as 

descr ibed  by  those  persons who l i f e  would  be  responsible i n   r e a l   l i f e .  

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

i s  unique, and there is no r e a s o n   t o  believe a m a j o r   s p i l l ,  i f  one  happens,  and 
t h e   r e s p o n s e   t o  i t  would  resemble  e i ther  scenar io.   There  are  study 

methodologies  which  avoid  th is  problem,  which  perhaps  should  be  undertaken i n  

t h e   f u t u r e .  On t h e   o t h e r  hand  by  s tudy ing  sp i l l   response i n  sol[le d e t a i l  a 
g r e a t e r   a p p r e c i a t i o n  o f  spec i f i c   p rob lems  emerges. 

No tw i ths tand ing   t he  1 i m i t a t i o n s   o f   t h e   s t u d y ,   t h e   a u t h o r s   b e l i e v e   t h a t  

f o r   m a j o r   s p i l l s   i n   w a t e r  between  Vancouver  Is1 and  and t h e  Canadian  mainland, 
t h e r e   i s  no q u e s t i o n   t h a t   s p i l l   r e s p o n s e   a c t i v i t i e s   c o n d u c t e d   q u i c k l y   a t   t h e  

p o l l u t i o n   s o u r c e   a r e  much more c o s t   e f f e c t i v e   t h a n  more  reluote p r o t e c t i v e   o r  
c l e a n u p   a c t i o n s .   I n   t h e   r e l a t i v e l y   c o n f i n e d  waterways  between  Vancouver I s l a n d  

and the  main1 and t h e r e   i s   v e r y  1 ittl e t i m e   ( h o u r s   t o  a few  days)   fo r  

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

as  would  be  the  case i n  a more  open set t ing.   Large  areas may be  contaminated i n  

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

necessary a t  an ear ly   s tage.  The authors  observed a number o f   t h i n g s   t h a t   c o u l d  

improve  the  capabi l  i t y  o f   c o n t r o l 1   i n g   o i l   s p i l l s  a t  a source   fo r   these  two 

scenar ios .   I n  no p a r t i c u l a r   o r d e r ,  and no t   cons ide r ing   t he   cos t -e f fec t i veness  

o f  each, these  are:  

- acqu i re  and s t r a t e g i c a l l y   d e p l o y  more   o f fshore   o i l   con ta inment  boom. 

- a c q u i r e   d e d i c a t e d   l i g h t e r i n g  equipment.  Rapid  dispatch o f  a 

1 i g h t e r i n g   v e s s e l   t o   t h e  scene  would  have  mit igated  the amount o f   o i l   s p i l l e d .  
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No dedicated 1 i g h t e r i n g   v e s s e l   e x i s t s  on the  Canadian West Coast,   a l though  there 

i s  one i n  Puget Sound. I n   t h i s   s p e c i f i c   s i t u a t i o n ,  a vessel o f   o p p o r t u n i t y  

woul  d  had t o  have  been h i r e d  and  1 i k e l y   t h e  Coast  Guard o i l   t r a n s f e r  pumping 

system  shipped t o   t h e  same. A vesse l   o f   oppor tun i t y   m igh t   l ack   t he   necessa ry  
f i t t i n g s  and equipment t o  make an e f f i c i e n t   t r a n s f e r  and i t  would be c o s t l y   t o  

c lean   a f te r   con tamina t ion   f rom  co ld ,   se rn i - so l i d   bunker   o i l .  

- acqu i re  more  modern o f f s h o r e  skimmers. 

- acqu i re  modern h igh  volume pumps such as t h e  Thune-Eureka  pumping 

system. 

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

p o l l u t i o n   s i t e .  Each s i t u a t i o n  however  must c o n t i n u e   t o  be considered on i t s  

own mer i t s .  

- g i ve  more c o n s i d e r a t i o n   t o   b u r n i n g   t h e   o i l   a t   s o u r c e .   T h i s  o f  course 

i s  an e x t r e m e l y   d i f f i c u l t  judgement f o r   t h e  source-owner  or  the  government 

agency i n   t h a t  known c o s t s  o f  burn ing  a s h i p   ( f o r  example)  must  be  compared t o  

t h e  unknown r i s k   o f   b e i n g   u n s u c c e s s f u l  a t  c o n t a i n i n g   t h e   s p i l l   b y   o t h e r  means. 

- cons ider  a requ i remen t   f o r   o i l   p roduc t   ba rges   t o   ca r ry  o i l  boom. 

It i s   n o t  suggested  that  i t  would be p r a c t i c a l   t o  do all the  above and 
i t  i s  unders tood  tha t   the  Coast  Guard and m a r i t i m e   i n d u s t r y   a r e   c o n s t a n t l y  

making  small  improvements i n   t h e s e  areas. What we are  do ing  here i s  
r e - e m p h a s i z i n g   t h e   f a c t   t h a t  I source  control  improvements will go f u r t h e r   i n  
p r e v e n t i n g   o i l   s p i l l  damage. 

A second  area  where  there i s  an o p p o r t u n i t y   t o   i m p r o v e   o i l   s p i l l  

response i s   i n   t h e   p r e - p l a n n i n g   o f   s i t e - s p e c i f i c  sho re1   i ne   p ro tec t i on  and 

cleanup measures.  Because o f   t h e   r e l a t i v e l y   s h o r t   t i m e   a v a i l a b l e   d u r i n g  an 

a c t u a l   i n c i d e n t   t o   d e c i d e  o n   s u c h   m a t t e r s ,   t h e   d i f f i c u l t y   i n   a c c e s s i n g   t h e  
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p roper   exper t i se  and the   p rob l  eln o f   s t a f f   t u r n o v e r  and t ra in ing ,   t he   impor tance  

o f  such  pre-planning becomes obvious. EPS has  completed an a d d i t i o n a l   s t u d y   i n  

t h i s   a r e a   w h i c h  will soon  be  publ ished as " A  Guide t o  Shore1 i n e   P r o t e c t i o n  and 

C1 eanup  Manual s" 

A t h i r d   a r e a  where we wish t o  make  some observa t i  

p r o t e c t i o n  and c leanup   o f   sho re l i nes .  A t  t h e   t i m e  o f  t h e  

s p i l l   c l e a n u p   e q u i p m e n t   i n   n o r t h e r n  Vancouver I s1  and w r e  

t h i s   i s   i m p r o v i n g  due t o   t h e   e f f o r t s   o f   t h e   o i l  companies. 

ons i s   i n   t h e  

s t u d y   s u p p l i e s   o f   o i l  

v e r y  1 i rn i ted,  a1 though 

Very 1 ittl e 
equipment i n  Vancouver i s  packayed f o r   d i s p a t c h   b y  a i r ,  a l t hough   the re   a re  

e x c e l l e n t   r e c e i v i n g   f a c i l i t i e s  a t  P o r t  Hardy. A t  l e a s t  24 and  poss ib ly  48 
hours  could  have  been  saved had a e r i a l   d e l   i v e r y  been  possible. On t h e   o t h e r  

hand, boom s t o r e d   a t   t h e  Coast  Guard  base i n   V i c t o r i a   i s   i n  a i r  t r a n s p o r t a b l e  
s l i n g s .   A l s o ,   t h e   l a r g e r   p i e c e s  of equipment i n  Vancouver a re   des igned   fo r  

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

w e a t h e r   f a c t o r s .   D e l i v e r y   b y   r o a d   i s   o f t e n   b o t h   f a s t e r  and  more p red ic tab le .  

Equipment  should  be  designed  such  that i t  can  be moved by a i r ,  boa t   o r   road,  

depend ing   upon  wh ich   p rov ides   the   fas tes t   de l i very .  

Log booms a r e   u b i q u i t o u s  on t h e  West Coast. 

booms i s   t h e i r   l a c k   o f   h e i g h t ,   t h e i r   s h a l l o w   d r a u g h t  

i n d i v i d u a l   l o g s   i n  a s t r ing .   Never the less ,   they   a re  

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

a r e   a v a i l a b l e   t h r o u g h o u t   t h e   B r i t i s h  Columbia  coast. 

would be u s e f u l   t o   h a v e   m a t e r i a l s   a v a i l   a b l e   t h a t  cou 

Their  main  drawback  as o i l  

and the  separat ion  between 

extreme1 y s t r o n g ,   t h e i r  

1 boat   opera tors  and they  

G iven   t hese   qua l   i t i es ,  i t  

1 d be  used on s h o r t   n o t i c e  

t o  adap t   l og  booms t o   o i l   s p i l l   c o n t a i n m e n t  and d ivers ion   dev ices .  

E x i s t i n g   i n d u s t r i a l  and mun ic ipa l   d i sposa l   s i t es   can   ra re l y  accommodate 
a l a r g e   i n f l u x  o f  o i l e d   d e b r i s  and  beach m a t e r i a l s ,   e s p e c i a l l y  on sho r t   no t i ce .  

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

have  been  determined,  preferably i n  advance o f  a s p i l l .   I d e n t i f i c a t i o n  and 

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

and o i l e d   d e b r i s   s h o u l  d be considered, i ncl   uding  perhaps abandoned  mines  and 

quar r i es .  
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I t  i s  d i f f i c u l t  t o  use the d a t a  from th i s  study t o  deternline 
unequivocally whether a l l ,  some or none of  the major o i l   sp i l l s  which could 
occur i n  the two study  areas  could be contained, or, i f  n o t ,  w h a t  environmental 
consequences would result .  The methodology empl oyed, i  .e.,  providing rather 
specific  conditions i n  a workshop setting,  precludes  obtaining such answers 
unless a larger  number of scenarios were  examined. 



1 

APPENDIX A 

COST BREAKDOWN 

OF 

- A 5,000 TON BUNKER "C" SPILL - near  Northeast Vancouver I s 1  and 

Y 



- A 1  - 

m 

m 

a 

I 

m 

1 

U 

INTRODUCTION 

Department o f   F i s h e r i e s  and  Oceans S t a t i s t i c a l  Area 12, a t   t h e   n o r t h  

end o f  Vancouver I s 1  and, was se lec ted  as a c r i t i c a l  area f o r  an o i l   s p i l l  

workshop i n  1979. That  workshop  involved a s tep -by -s tep   s imu la t i on   o f  a 5,000 

t o n  Bunker 'IC" c leanup  opera t ion  commencing J u l y  9, 1979. Dur ing   t he   t h ree   day  

e x e r c i s e ,   t h e   t i m i n g  and placement o f   o i l   s p i l l   e q u i p n e n t  used f o r   t h e   o p e r a t i o n  

were  logged  on s p i l l   p r o j e c t i o n  maps. 

The scenar io  upon  which t h i s   c o s t   e s t i m a t e   i s  based i s  as   fo l lows:  

- Oil barge   ca r ry ing  5,000 t o n s  Bunker C aground  on  Stephenson 

I s 1   e t ,  
126O49'40" N 50°34 '50" W 

Time - 0600 hours  PST, 9 J u l y  1979 

S p i l l  - E n t i r e   c a r g o  (5000 tons  Bunker C) l os t   over   24   hours .  

It was dec ided  tha t  a d e t a i l e d   c o s t  breakdown o f   t he   equ ipmen t  and 

manpower wou ld   be   wor thwh i le .   Th is   repor t   p resents   tha t   de ta i led  breakdown, 

discusses  the  assumption made  and draws r e f e r e n c e   t o   r e a l   o p e r a t i o n s   f o r  
v a l i d i t y .  The components  and  assumptions  have  been  checked  with  the  petroleum 

indus t r y .  It i s   t h u s  hoped t h a t  a re la t i ve l y   comprehens ive   cos t   ana lys i s  o f  t h e  

s p i l l  was made by   us ing   t h i s   da ta .  However,  any f u r t h e r   c o s t   a n a l y s i s  must t ake  

i n t o   a c c o u n t   t h e  1 i m i t s  o f  t h i s  endeavor. As an exarnpl e, the   c leanup was 
t e r m i n a t e d   . a f t e r   s i m u l a t i n g  124  days. No f u r t h e r   c o s t s  were assumed t o  have 

been i n c u r r e d   a f t e r   t h a t   p e r i o d   o t h e r   t h a n   t h o s e   f o r  equipment. I f  t h i s  had 
been a r e a l   s p i l l ,  i t might   have  conceivably   invo lved  var ious  long  term 

r e s t o r a t i o n   p r o j e c t s .  The p rog ress ion   o f   t he   c leanup   ope ra t i on   du r ing   t he  

workshop was s t r i c t l y  adhered t o   f o r   t h i s   c o s t  breakdown.  Assumptions  such  as 
t h e  use o f  a k i l n   i n   b u r n i n g   o p e r a t i o n s   o r   d i s p e r s a n t  use  would s i g n i f i c a n t l y  

change t h e   c o s t  outcome.  Again, i t  must  be  remembered t h a t   t h e s e   c o s t s   a r e   f o r  

t h i s   s p e c i f i c   c l e a n u p   o p e r a t i o n   i n   t h i s   p a r t i c u l a r   l o c a t i o n .  
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E x h i b i t  A - I  p resents  a summary o f   s p i l l   c o s t   e s t i m a t e s   f o r  each 

component. E x h i b i t   A - I 1   i s   t h e   d e t a i l e d   c o s t  breakdown. A-111 i n d i c a t e s   t h e  
magnitude o f  equipment  and  labour  deployment a t  each  stage  of  the  cleanup 

opera t ion .  

METHODOLOGY 

The  numbers o f  men and  amount o f   e q u i p l e n t  were taken fro111 se lec ted  

s i m u l a t i o n   c h a r t s  and  were  based  on a c t i v i t i e s   d u r i n g   d i s t i n c t   t i m e   p e r i o d s .  

Changes i n   t h e   m a g n i t u d e  o f  t h e   a c t i o n s   t a k e n   w o u l d   n o t   s t r i c t l y   c o n f o r m   t o  
these   t ime   pe r iods  and t h e   f i g u r e s   p r e s e n t e d   a r e   t h e r e f o r e  a  mean average f o r  

them. E x h i b i t   A - I 1 1   i l l u s t r a t e s   t h e   r e l a t i o n s h i p  between  components  as t h e  
a c t i v i t i e s   i n c r e a s e   d u r i n g   t h e   i n i t i a l   p e r i o d   f o l l o w i n g   t h e   s p i l l  and t a p e r   o f f  

a s  the  c leanup  winds down. 
Costs f o r  government  personnel and  equipment  were no t   ca l cu la ted .  

A1 though  Coast  Guard  equipment  and that  of   other  agencies  would  be  deployed, i t  

i s   d i f f i c u l t   t o   d e t e r m i n e   t h e   a c t u a l   e x t e n t   o f  on-scene  government  involvement. 

It i s   l i k e l y ,  however, t h a t   w i t h   t h e   e x c e p t i o n   o f  Canadian  Coast  Guard  equipment 
and 1 abour, the   governmenta l   ro le  woul d be p r i m a r i  1 y one o f  managing  and 

mon i to r ing .   Th is   aspec t   o f   c leanup was n o t   c o n s i d e r e d   i n   d e t a i l   d u r i n g   t h e  
workshop, a1 though a rough   es t ima te   o f  3 - 4 mil 1 i o n   d o l l a r s  was suggested. 

T h i s   i s   p r o b a b l y   n o t  an u n r e a l   i s t i c   f i g u r e  when tak ing   in to   account   equ ip luent ,  
manpower  and admin i s t ra t i ve   ac t i v i t i es .   A l though   cos t   recove ry   wou ld   t ake  

place,  care  would  have t o  be  taken t o   a v o i d   t h e   " d o u b l e   t a x a t i o n "   a s p e c t   o f  

cos t ing .  

ASSUFYBTIONS 

Both a  he1 i c o p t e r  and a f i xed   w ing   f l oa t   p lane   wou ld  be r e q u i r e d  on 

scene. It was assumed t h a t   t h e  he1 icop ter   wou ld   be  used f o r   e i g h t   h o u r s   p e r  day 

f o r   t h e   f i r s t  two weeks, two hours   per   day   fo r   the   nex t   two weeks  and two  hours 

p e r  week f o r   t h e   r e m a i n i n g   t w e l v e  weeks. F i xed  wi ny a i r c r a f t   c o s t s   a r e  
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c a l c u l a t e d  on a per  d iem  basis as a minimum o f   f o u r   h o u r s   t i m e   i s   c h a r g e d   p e r  

day. W h i l e   t h e   d u r a t i o n   o f   t h e   o p e r a t i o n  was s e t   a t  124  days, i t  was assumed 

t h a t  most fl ight  t ime  would  be  accumulated  ear ly.  The spread o f   t h e   s p i l l   w o u l d  
r e q u i r e   t r a c k i n g  and the  impacted  areas  would  have t o  b e   i d e n t i f i e d .   B o t h  

a i r c r a f t   c o u l  d be  used t o  depl  oy c r i t i c a l  personnel and equipment i n  emergency 

s i t u a t i o n s .  The f i x e d   w i n g   c o s t   q u o t e d   i s   f o r  a Cessna 180 wi th  p i l o t .  

The c o l l e c t i o n  and d i s p o s a l   o f   o i l e d   d e b r i s  was t h e   m a j o r   a s p e c t   o f  
t h e   e n t i r e   o p e r a t i o n .  It i n v o l v e d   t h e  use o f  dump t r u c k s ,   t r a n s f e r   v e h i c l e s  

such  as f l a tdecks   f o r   mov ing   equ ipmen t ,   f r on t  end  loaders,   bul ldozers,   smal l  
b o a t s ( f i s h  and boom boats) ,   tugs,   barges and a g rea t   dea l   o f   labour .   Four  

d i s p o s a l   s i t e s  were i d e n t i f i e d   d u r i n g   t h e   s i m u l a t i o n  and i t  was assumed t h a t  

four   major   impacted  areas  would  be  worked  s imul taneously   a t   the  he ight  o f  t h e  

operation.  There  would  be a b u l l d o z e r  a t  each d i s p o s a l   s i t e   r e s p o n s i b l e   f o r  
bury ing   the   loads   tha t   wou ld   be   con t inua l l y   supp l   ied   by   th ree   dumpt rucks   work ing  

each  beach. 

There  would  be  one o r   p o s s i b l y   t w o   l o a d e r s   s e r v i c i n g   t h e s e   t r u c k s   a t  

each c o l l e c t i o n   s i t e   w i t h   t h e   r e m a i n d e r  used f o r   l o a d i n g  and  spreading 

r e p l  acement  sand  and gravel.  Baryes  would be  used t o   t r a n s f e r  some equipment 

from  Vancouver and V i c t o r i a   b u t   p r i m a r i l y   f o r   c o l l e c t i n g   d e b r i s   f r o m  beaches 
i n a c c e s s i b l e   t o   t h e   d i s p o s a l   t r u c k s .   I n   a d d i t i o n ,   t w o   o i l   b a r g e s   w o u l d   b e  

needed d u r i n g   t h e   i n i t i a l   p e r i o d   t o   c o n t a i n   o i l   c o l l e c t e d  by t h e  skimming  units. 
The tugs  employed  would  be  involved i n  booming, bu t   wou ld   p r imar i l y   be  

r e s p o n s i b l e   f o r   t h e   r e l o c a t i o n   o f   b a r g e s   a s  needed. S m a l l  boats  would  handle 

most o f   t h e  booming opera t i on  and  more  would the re fo re   be   requ i red   du r ing   t he  

i n i t i a l   p e r i o d .   E x p e r i e n c e   w i t h   s l n a l l e r   s p i l l s  has shown t h a t  some boa ts   a re  

r e t a i n e d  on a stand-by  basis. 

The  number o f   boomst i cks   requ i red  was es t ima ted   du r ing   t he   s imu la t i on .  
Owing t o  a re1  uctance t o  purchase  ou t r igh t ,  i t  was assumed tha t   t hey   wou ld   be  

cleaned. The amount o f   I n i s c e l l  arleous equipment was a "best  guess"  estimate  based 
p r i m a r i l y  on   the  number o f   l a b o u r e r s   p l u s  a1 lowance f o r  loss and damage. 

The f i g u r e   o f  20,070 t o n s   o f   r e p l  acement  sand  and grave l  was a r r i v e d  a t  by 

d e t e r m i n i n g   t h a t  58 m i l e s   o f   c o a s t l i n e   w o u l d  be a f f e c t e d ,   o f   w h i c h  14.4 m i l e s  
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would  be  sand  and  shingle beach.  The  amount on  each  beach r e q u i r i n g   r e p 1  acernent 

was assumed t o  be a t i d a l  zone  15 f e e t   w i d e   w i t h  a d e p t h   o f   i n f i l t r a t i o n   o f  

0.5 f e e t .  The grave l  was es t imated  to   we igh   approx imate ly  75  pounds  per  cubic 

f o o t  and t h e   c o s t  was 1 i s t e d   a t   f i v e   d o l l a r s   p e r  tonne. 

The s p i l l   o p e r a t i o n   t o o k   p l a c e   i n  mid-summer. It was assumed t h a t  a 10-hour  day 

would  be  worked wi th   two  hours  over t ime  pa id a t  t i m e  and  one ha1 f f o r   l a b o u r ,  

superv i so rs  and  equipment  operators. Foremen would number approximately 10% o f  

t h e   l a b o u r   f o r c e   a t  any  one  time. The n a t u r e   o f   t h e   o p e r a t i o n ,   i t s   r e l i a n c e  on 
d iverse   spec ia l i zed   equ ipment  and manpower and i t s   f i n a n c i a l   s c a l e   n e c e s s i t a t e d  

a core   o f   exper ienced  personne l   to   ac t   as   super in tendants .  These i n d i v i d u a l s  

wou ld   have   t he   exper t i se   t o   dea l   w i th   mar ine   p rob len l s ,   t he   l og i s t i cs   o f   mov ing  
and operating  heavy  equipment and t h e   e f f i c i e n t   o r g a n i z a t i o n   o f   t h e   l a b o u r  

fo rce .  They cou ld  be h i red   f rom  the   o i l   indus t ry ,   tow  boat   compan ies  and t h e  

c o n s t r u c t i o n   i n d u s t r y .  A r a t e   o f  $25 p e r   h o u r   f o r   t h e s e   i n d i v i d u a l s  was 

c o n s i d e r e d   c o s t - e f f e c t i v e   i n   a n   o p e r a t i o n   o f   t h i s   s i z e .  

Motel  accommodation was a v a i l a b l e   i n   t h e   a r e a ,   a l t h o u g h   t h e r e   w o u l d  have  been 

some d i f f i c u l t y   i n   s e c u r i n g   s u f f i c i e n t   u n i t s   i n   t h e   m i d d l e   o f   t h e   t o u r i s t  

season. It was thought ,   however ,   that   the  vacancy  ra te  would  increase  qu ick ly  

a s  f ishermen and  sun-seeking  farn i l   ies   re t reated  f rom  the  advancing  sp i  11. Tent 
camps could  have  been  establ ished i f  n e c e s s a r y   u n t i l  bunk t r a i l e r s  and  more 

permanent f a c i l i t i e s  were  set up. They  would  resul ted i n  a cons iderab le   sav ings  

p e r   i n d i v i d u a l .  

Burrard  Clean was assumed  as t h e   m a j o r   c o n t r a c t o r   i n   t h e   o p e r a t i o n  and would 

have  supplied  most o f   t h e   s p e c i a l i z e d  equipment.  Their  cost was ca l cu la ted   f rom 

a suppl i e d   c o s t  1 i s t  which  inc luded a l a r g e  and a small  skimmer,  an  equipment 

t r a i l e r ,  5,000 f e e t   o f  boom,  a communications t r a i l e r   w i t h   t w o   o p e r a t o r s ,   t w o  

1 8   f e e t  work b o a t s   w i t h  two c r e w e n  each, a p o r t a b l e   l i g h t i n g   u n i t   w i t h  

ope ra to rs  and m i s c e l l  aneous smal l e r   p i e c e s   o f  equipment. The c o s t   o f   u s i n g  a1 1 

o f   t h i s  amounted t o  $20,000 p e r  day. It d e c r e a s e d   t h r o u g h   t h e   s p i l l   p e r i o d  as 

z 

L 

a 

& 

IC 

lr 



U 

I 

- A 5  - 

I 

s l i c k s  were mopped up  and l e s s  equipment was requ i red .  An add i t i ona l   10% was 

added t o   t h e   B u r r a r d   C l e a n   t o t a l   t o   a c c o u n t   f o r   f u e l ,   r e p a i r s ,   c l e a n u p  and 

rep1 acernent o f  damaged m a t e r i  a1 . 
E s t i m a t e s   o f   t h i s   t y p e   u s u a l l y   i n c l u d e  an a d d i t i o n a l   1 0  - 15% t o  cover  unfore- 

seen  costs.  This has no t  been  added here  on  account o f   t h e   g r e a t   d e a l  o f  

specu la t i on   wh ich   wen t   i n to  many o f  t h e   f i g u r e s .  While t h e r e  may be a degree o f  

e r r o r   o f   p l u s   o r   m i n u s  20% i n   t h e   t o t a l ,  i t  i s  p r o b a b l y   s a f e   t o  assume t h a t   t h e  

c o s t   p r o j e c t i o n   i s ,  i f  anything,  low. 

SUMMARY & CONCLUSIONS 

T o t a l   c o s t s   f o r   t h e   c l e a n u p   o f   t h e   s p i l l  amounted t o  $6,103,731 - an  average o f  

$49,223 p e r  day.  The ma jo r   cos ts  were f o r  1 abour and t h e   s e r v i c e s   o f   B u r r a r d  

C1 ean, b o t h   o f   w h i c h  were i n   t h e  neighbourhood o f  $1.5 mil 1 ion. The cos t   per  

b a r r e l  was $183 which i s   r e l a t i v e l y   l o w  compared w i t h   p r e v i o u s   s m a l l e r   s p i l l s .  

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

s c a l e   i n  a 1 arger   operat ion.  

Qu ick   es t ima tes  made dur ing   the   workshop  ind ica ted  that  c o s t s   c o u l d   r u n   t o  

$100,000 p e r  day. A1 t h o u g h   t h i s   i s   d o u b l e   t h e   f i g u r e   a r r i v e d   a t ,  i t  may not   be 
u n r e a l   i s t i c  i f  Coast  Guard and other  governnlental   costs  are  included. 

Much o f   t h e   c o s t  was taken up i n   t h e   d i s p o s a l   o f   o i l  and d e b r i s  and it may be 

t h e   c a s e   t h a t   o n - s i t e   b u r n i n g   o f   f o u l e d   d r i f t w o o d  and sorbent   mater ia l   would 

have  been a more  economical a1 t e r n a t i v e .   F u r t h e r ,   t h e  use o f  a k i l n   c o u l d  be a 

more  economical means o f   c l e a n i n g  sand  and grave l  beaches. 

The f i n a l   c o s t   o f  some 5 - 10 mill i o n   d o l l a r s   w o u l d  be o n l y  a p o r t i o n  o f  t h e  

t o t a l   c o s t   c h a r g e d   t o   t h e   p o l l u t o r .   P r i v a t e  damage s u i t s   b r o u g h t   b y   a f f e c t e d  
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industries and individuals  against  those  responsible have in  the  past been 
proportionately  larger. Although the  area impacted i s   r e l a t ive ly  remote, there 
i s  an active commercial and sports  salmon'fishing  industry d u r i n g  the summer 
months. Interference with these  act ivi t ies  would certainly have resulted i n  very 
h i g h  claims. 
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EXHIBIT A - 1  

SPILL COST SUMMARY 

- A 5,000 ton Bunker C sp i l l  near the  Northeast Vancouver Is1 and 

Trucks - Dumpers 
- F1 atdecks 
- Pickups 

2 78,585 
70,176 
89,960 

Total 

Loaders 
Bull dozers 
Small Boats 
Tugs  
Barges 
Boomsticks 
Mi sc. Equipment 
Sand & Gravel 
Labour 

Foremen 

Superintendents 

Burrard C1 ean 

Meal s & Accommodation 

Meal s & Accommodat i on 

Meal s & Accomrnodat i on 

73,870 

438,721 

225,720 
130,130 
61 8,750 

83,520 
107,800 
40,000 

142,000 
100,350 

1,617,880 
552,500 
245,520 

81,900 
176,550 
38,520 

1,430,000 

6,103,731 
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EXHIBIT A - I 1 1  

DEPLOYMENT OF EQUIPMENT & LABOUR BY STAGE 

Trucks  Loaders Bulldozers Small Barges Labour  Foremen 
( D i  sposal ) Boats 

July 9 - 10 

11 - 13 

14 - 31 

Aug. 1 - 31 

Sept. 1 - 30 

Oct. 1 - 15 

1 6  - 31 

NOV. 1 - 10 

1 

2 

8 

12 

6 

3 

3 

1 

1 

2 1 

6 2 20 

8 4 10 

6 4 10 

4 2  5 

4 1 4 

2 1 2 

20 

3 40 

4 125 

6 300 

2 150 

2 75 

1 50 

1 25 

2 

4 

13 

30 

15 

8 

5 

3 

This numerical breakdown i s  intended t o  display  the  relationship between 
equipment & labour a t  each stage of the  cleanup  effort. I t  does not  detail  
d a i l y  breakdowns f o r   a l l  components a s  some, such a s   a i r c r a f t  and t r a n s f e r  
vehicles,   are more general  estimates.  Explanations  for  these  are provided in 
the  text .  
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INTRODUCTION 

The  second  workshop o f   t h e  West Coast  Counterrileasures  Study, he ld  February 

12-13,  1980, was conducted  wi th  two  major  goals:  

1. To s i m u l a t e   t h e   m a i n   a c t i v i t i e s   o f   t h e  command s t r u c t u r e   r e s p o n s i b l e   f o r  

containment,  cleanup and d i sposa l   o f  an o i l   s p i l l .  

2. To i d e n t i f y  a reasonab le   l eve l   o f   add i t i ona l   ex i s t i ng   sp i l l   coun te rmeasures  
and l o g i s t i c a l   r e s p o n s e  needs t o  ensure  moderate  resource  protect ion and 

cleanup. 

This   appendix   addresses  the  second  goal   by  prov id ing  cost   est imates  o f   the 

counterrneasures  equi prnent  and personnel  prescribed  during  the  workshop. 

As w i t h   t h e   c o s t  breakdown f o r   t h e   f i r s t  workshop,  these  est imates  are  subject  

t o   s t r i c t   l i m i t a t i o n s .  The scenar io   ou t1   ined   in   Tab le  B- I ,  and the  assumptions 
made and t h e   c o n s t r a i n t s  imposed  by t h e   d u r a t i o n   o f   t h e   s i r n u l a t i o n  a l l  a c t   i n  

t h i s   r e g a r d .  The e s t i m a t e s   a r e   s i t e  and s i t u a t i o n   s p e c i f i c .  

Th is   appendix   acts  i n  accordance  wi th and  as an e x t e n s i o n   o f   t h e   c o s t i n g  metho- 
d o l o g y   u t i l i z e d   i n  Appendix A. Where e v i d e n t ,   u n i t   c o s t s  have  changed  owing t o  

i n f l   a t i o n .  

The main  body o f   t h i s  appendix i s  broken down in to   th ree   sec t ions :   Methodo logy ,  
Assumptions and Summary and Conclusions.  For  c lar i ty,   the  assumptions  have  been 

div ided  into  several   categor ies:   General ,   Countermeasures,   Cleanup and  Labour. 
However it should  be remembered t h a t   d u r i n g  a s p i l l  event, a l l  assumptions  have 

an e f f e c t  on  each o t h e r  and cannot s t r i c t l y  be  considered  independently. The 

t e x t   i s   f o l l o w e d   b y   t h e   e x h i b i t s   i n   w h i c h   c o s t s   a r e   d e t a i l e d .   E x h i b i t  B-I pre- 

sents  a summary o f   s p i l l   c o s t   e s t i m a t e s   f o r  each  component, E x h i b i t  B - I  I pro- 

v ides  a d e t a i l e d  breakdown and E x h i b i t  B-111  summarizes the  t i m i n g  and magnitude 

o f  1 abour and equipment  deployment  at  each  stage o f   t he   c leanup   ope ra t i on .  
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The scenario upon  which this cost  estimate is  based is   as  fol lows:  

- 50,000 DWT tanker, M. V. B1 ack  Gold i s  outbound from Burrard 
In l e t ,  Vancouver, B.C. headed for Eastern Canada. 

- The tanker  suffers a major f i r e  i n  the  engine room. This 
results.  i n  a to tal  loss of power and a subsequent loss of 
control 

- Tanker runs aground on the  eastern p o i n t  of Tumbo Island. 

Coordinates: 48 48 N 
123 03 W 

Time: 0400 hours PST, December 22, 1979 

Spill  : 20,000 tons of crude o i l  over a period of 20 hours 

METHODOLOGY 

The  numbers of men and amount of equi prnent were taken from selected sirnul ation 
charts and were based on ac t iv i t i e s  d u r i n g  distinct  time  periods. Changes i n  
the magnitude o f  the  actions  taken would not  s t r i c t l y  conform t o  these  time 
periods and the  figures  presented  are  therefore a mean average fo r  them. E x h i b i t  

B-I11 i l lus t ra tes   the  re1 ationship between components as  the  activit ies  increase 
during  the  initial  period  following  the  spill and taper o f f  as the  cleanup winds 
down 

.) 

I. 

Y* 
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C o s t s   f o r  government  personnel and equi p e n t  were no t   ca lcu la ted .  A1 though 

equipment  from  Department o f   N a t i o n a l  Defence,  Coast  Guard  and other  government 

agencies  would  be  deployed, i t  i s   d i f f i c u l t   t o  de te rm ine   t he   ac tua l   ex ten t   o f  
on-  scene  government i n v o l  vement. It i s  1 i k e l  y, however, tha t   the   governmenta l  

r o l e   w o u l d  be p r i m a r i l y  be  one o f  management and monitor ing.  A1 though  rep lace-  
ment, r e p a i r s  and overt ime  charges  would  undoubtedly be  charged t o   t h e   p o l l u t o r ,  

i t  was suggested   tha t   fo r   the   purposes   o f   th is   cos t   es t imate ,   government   per -  

sonnel and equi prnent would  not   be  cons idered.   Dur ing  th is   workshop,   the  bu l  k o f  
t h e  Canadian  Coast  Guard  equipment  from Prince  Rupert,  Vancouver and V i c t o r i a  
was c a l l e d  upon. A1 so, two U. S. s p i l l   c o n t r a c t o r s  were  asked t o   a s s i s t  as we1 1 

as   the  U.S. P a c i f i c   s t r i k e  tearn w i t h   t h e i r   s u p p o r t  equipment.  Again, U.S. 

government  costs  *re assumed t o  be  absorbed  by them. 

The s i m u l a t i o n  embodies  two d i s t i n c t  phases:  countermeasures t a c t i c s  employed 

i m m e d i a t e l y   a f t e r   t h e   s p i l l  and cleanup  operat ions.   Costs o f  t h e   l a t t e r   a r e  

l a r g e l y  dependent  upon t h e   e f f e c t i v e n e s s   o f   t h e   f i r s t .   I n   o r d e r   t o   a s s i s t   i n  

t h e   c a l   c u l   a t i o n s  o f  c l  eanup cos ts ,  a hypo the t i ca l   cu rve  was used t o  demonstrate 
t h i s   r e l a t i o n s h i p   ( T a b l e   B - I ) ,   s u b j e c t   t o   t h e   a s s u m p t i o n s  below. Dec is ions  

regard ing  c leanup  methods  for   var ious  shore l ine  lengths,   hence  cost ,   are  based 
upon t h e   i n f o r m a t i o n   p r o v i d e d   i n   t h e   E n v i r o n m e n t a l   P r o t e c t i o n   S e r v i c e   r e p o r t  
Coasta l   Env i ronments  o f  Canada: The  Impact  and  Cleanup o f  Oil S p i l l s ,  
summarized i n  T a b l e  B-11. 

D u r i n g   t h e   c o u r s e   o f   t h e  workshop  wrap-up, t h e   e f f e c t i v e n e s s   o f   t h e   v a r i o u s  

countermeasures was sub jec t i ve l y   de te rm ined .  The problem o f   c o s t i n g   o u t   c l e a n u p  

f o r   o i l e d   s h o r e l   i n e   w h i c h  was "p ro tec ted"   t hen  came t o   l i g h t   d u r i n g   t h e   c o s t  

a n a l y s i s  phase. Table B - I  I i s  used t o  r e d u c e   t h e   a c t u a l   p r o t e c t e d   s h o r e l   i n e   t o  
an e f f e c t i v e   s h o r e l i n e   l e n g t h ;   f o r  example,  10 m i l e s   o f   s h o r e l i n e   w h i c h   i s  50% 

p ro tec ted   reduces   t o  8.8 m i l e s   o f   t y p i c a l l y   o i l e d  beach o f   s a i d   t y p e .  
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Table B-I1 - EFFECTIVE SHORELINE (MILES) 

A B C D 

E f f e c t  i ve 

TY Pe Unprotected  Protected  Tota l  
A c t u a l   E f f e c t i v e  (A & C) 

Mud 12.75 23.80 18.31 

Sand  Beach  80.75 48.80 19.98 

Cobble Beach 27.75  8.60  4.61 

Rock 223.75 25.00 20.32 

31.06 

100.73 

32.36 

244.07 

Assumptions 

I e o  

0.9- 
- A b a s i c   f i x e d   c o s t   f o r  any  cleanup; 

L 0.e.  - Cleanup e f f i c i e n c y   v a r i e s   d i r e c t l y   w i t h  
c oar-.  t h e   q u a n t i t y   o f   o i l   d e p o s i t e d ;  
IL 

0.6 - D e n s i t y   o f   o i l   d e a l t   w i t h   b y  
0 

u 
= 0.5- 
a countermeasures i s  constant ;  

0 c. 2- s h o r e l   i n e   i s   c o n s t a n t  ; 

0 0.4- 
a 
c 0.3-  - R a t i o   o f   c o u n t e r m e a s u r e   t o   l e n g t h  o f  
m 

V 

0.1- - A1 1 t y p e s   o f   s h o r e l   i n e   f o l l  ow t h e  same 
o - , , l , l , , , n l  

0 IO 90 30 40 50 60 10 00 90 00 c leanup  cost /   countermeasures  ra t io .  
O/O Effrctlrrnrr8 of Countrnnro8un8 
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Table B - 1 1  - SHORELINE  RESTORATION  METHODS 

es 

Hock Surfsccs 

Man-Made S t r u c t u r e s  

U n r e s i s t a n t  or 
l l n c o n s o l i d a t e d   C l i f f s  

Coarse  Sediment  Beach 

Sand  Beaches 

I n t e r t i d a l  Coarse 
Sed iments  

I n t e r t i d a l  Sand 

I n t e r t i c l a 1  Mud 

Marshes 

c3 z 
X 

z 

H 

H 

cn 
b 
2 w oc 
K 
0 cn 

t3 
H 
7- 

a a 
G 
Lr: 
V 

J 

J 

X 

+ 
X 

+ 

X 

X 

J 

+ -  - J 

J - 
x x  

+ J 

J J 

J + 

+ +  
x +  

X J  

+ 
+ 
X 
‘I 

+ 

4 
+ 

+ 
t 

+ 

- +  
” 

” 

x -  

x -  

x -  

x -  

x -  

+ +  

J Recommended x NOT Recommended 

+ A p p l i c a b l e  and - Not A p p l i c a b l e  
p o s s i b l y   u s e f u l  
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ASSUMPTIONS 

General : 

For   cos t ing   purposes ,  a1 1 countermeasures and o the r   cos t - recove rab l  e ope ra t i ons  

were deemed t o  have  ceased a f t e r  191  days. It w o u l d   b e   i n e v i t a b l e   t h a t  some 

areas woul d r e q u i r e  1 ong t e r m   r e s t o r a t i o n ,   w h i l e   o t h e r s   n o t   c l e a n e d   c o u l d   a t  

some f u t u r e  be  g iven a c l e a n u p   p r i o r i t y   d a t e .   C o s t s   f o r   l o n g   t e r m   f a t e  and 

e f f e c t s   m o n i t o r i n g   s u c h  as o y s t e r   l e a s e   q u a l i t y   c o n t r o l   a l s o  were no t   cons i -  

dered.  Such a c t i v i t i e s ,   f u r t h e r   s u b s t a n t i a t e   t h a t   t h i s   c o s t   a n a l y s i s   i s   o n l y  a 
p o r t i o n   o f   t h e   t o t a l   c o s t   c h a r g e d   t o   t h e   p o l l   u t o r .  An es t imate  o f  t h e   d i r e c t  

c leanup  costs   prov ided  by  Amer ican and Canadian  governments was 14.4 m i l l i o n  

do l  1 ars. 

The Burrard  Clean  sp i l l   cooperat ive,   based  in   Vancouver ,  was t h e   p r i m a r y   s p i l l  

cont ractor .   Western  Envi ronmenta l   o f   Por t1  and,  Oregon,  and Crow1 ey 

Environmental   of   Seatt le,   Washington,  were  requested on scene  as subcont rac tors .  

T h e i r   c o s t s  were   cons idered  to   be   the  same as f o r   t h e   p r i r n e   c o n t r a c t o r .  However, 
t h e i r   s e r v i c e s  were t h e   f i r s t   t o   b e  phased o u t   o f   t h e   o p e r a t i o n   t o   e n a b l e  them 

t o  r e e s t a b l   i s h   t h e i r  home bases as soon  as poss ib le .  A c o s t  o f  $20,000 p e r  
c o n t r a c t o r   p e r  day was d e r i v e d   f o r  use o f   t h e i r  skilnrners, booms, 1 i g h t i n g ,  

comrnunications,  miscel  laneous  equipment and, assoc ia ted   opera tors ,   inc l   ud iny  10% 
f o r   c l e a n u p  and damages. M i  s c e l l  aneous equi  prnent, was a bes t  guess es t ima te  

b a s e d   p r i m a r i l y   o n   t h e  number o f   l a b o u r e r s .  

Countermeasures: 

D u r i n g   t h e   h e i g h t   o f   a c t i v i t i e s ,  i t  was considered  that   each  cont ractor   would 

r e q u i r e  a he1 i c o p t e r   f o r   e i g h t   h o u r s   p e r  day f o r  reconnaissance,  survei l  1 ance 

and  deployment a c t i v i t i e s .  Maximum use o f  a f i xed   w ing   w i th   f l oa ts   wou ld   occu r  

d u r i n g   t h e   f i r s t  two weeks at   twelve  hours/day.   Costs   quoted  are  for  a Cessna 

1 8 0   w i t h  a p i l o t ;   s t a n d b y   t i m e  was a lso  cons idered,   as  there  probably   would be 

I 
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II 

need f o r  extra  surveil 1 ance and emergency transportation. The deployment of men 
a n d  equipment for beach cleaning was  accompl ished w i t h  a to tal  of  six f l  a tbed  
trucks pl us one pickup truck for each eleven man crew. Peak use of small boa ts  
was early i n  the  operation t o  coincide w i t h  i n i t i a l  response ac t iv i t ies .  

Tugs were  used t o  move the  casualty ( M .  V. B1 ack Gold) t o  Esquimal t , deploy Coast 
Guard equipment, position booms and provide  barges for  the  various skimmers. A 
min imum of three  oil  barges were required t o  contain  the  oil-water  mixture 
collected by the skimmers. A fourth barge was required  for deployment of  Coast 
Guard equipment. A to ta l  of  eight thousand gallons of dispersant were 
considered t o  have been  used before  spraying  applications  ceased owing to   the  
decreasing  effectiveness on the o i l  as i t  weathered and emulsified. The f i r s t  
four thousand gallons of dispersant were local Coast Guard suppl  ies  which 
required  replacing. Log-booming was requested  for many sensit ive  areas;  37,000 
f ee t  of  boom s t icks  were positioned which l a t e r  were considered more economical 
t o  purchase o u t r i g h t  rather t h a n  clean. 

Small incinerators as described i n  P.A.C.E. Report No. 79-3  were  used to  clean 
minor o r  remote sand beaches.  Their  cost  included a t rac tor  w i t h o u t  operator, 
which was u t i 1  ized for other work as well 

A rotary  kiln as described by Stevenson and Kel loyg was fabricated and on s i t e  
by February 1. Cost estimates  included  labour,  transportation t o  s i t e  and heavy 
equipment t o  clean sand beaches i n  a swath f i f teen  wide by three  inches deep. 
The kiln 's   capital   cost  o f  $200,000 was added to  other  costs i n  E x h i b i t  B-11. 
Costs were adjusted  to March, 1980. The longer  cleanup  time  required by this 
method was deemed appropriate owing to   the  time of the  year,  lack of disposal 
areas and minimization of  debris  collection. Over and under a i r  incinerators 
were empl  oyed to  dispose o f  debris. There were very few areas which could 
physically accommodate uncontrolled b u r n i n g  adjacent  to  the h i g h  water mark on 
the   S t ra i t s  o f  Georgia and Juan de Fuca.  Only accretion  beaches,  accretion 
terminals, and re la t ively  s table  gravel and sand beaches were sui table  for open 
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burning. It was assumed t h a t   t h i s   k i n d   o f   s h o r e l i n e  had s u f f i c i e n t   m a t e r i a l s  
above  the  h igh  water  mark t o   a l l  ow f o r   s h a l l o w   t r e n c h i n g   o f  an a r e a   o f  a t  1 east  
100  by 20 metres.  This  would  create a  she1 f o f  sandy g r a v e l l y   m a t e r i a l  above 

the   h igh   wa te r  mark, r e l a t i v e l y   u n a f f e c t e d   b y   e r o s i o n  and groundwater  contamina- 

t i o n ,   t o   a l l o w   f o r   u n c o n t r o l l e d   b u r n i n g .  

Shore1 i n e   r e - o i l   i n g   c l e a n u p   c o s t s  were not   cons idered as shore1  ines were assumed 

t o   n o t  be   c leaned  un t i l   recontaminat ion  had  been minimized. I n   v e r y   s e n s i t i v e  

o r   heav i l y - impac ted   a reas   t h i s   m igh t   no t   have  been the  case. Most rock  faces,  

which  are a p redominan t   f ea tu re   o f   t he   Gu l f   I s1  ands,  were l e f t   t o   n a t u r a l  

c leaning.  Low pressure   hydrau l   i c   hoses  were  used i n  p r i o r i t y   a r e a s   i n  

con junc t ion   w i th   sk imming  un i ts .  Manual labour  was used f o r   t h e   c l e a n u p   o f  

cobb le  and mud areas.  Miscellaneous  heavy  equipment was empl oyed t o   a s s i s t  
manual l a b o u r   a t  an a v e r a g e   r a t e   o f  $30.00 pe r   hou r   dmp  t rucks  a t  $30.00 pe r  

hour, and f l a t b e d s   a t  $136.00 pe r  day. 

Barges  were  used  during  cleanup t o   a s s i s t  crews, c o l l e c t  and d i s p o s e   o f   o i l e d  

d e b r i s  and  feed k i l n   o p e r a t i o n s .  Two barges  were  used i n  c o n j u n c t i o n   w i t h  bunk 

t r a i l e r s   f o r   p o r t a b l e  accommodations. 

Labour: 

Three  bunk t r a i l e r   u n i t s ,  e a c h   c o n s i s t i n g   o f  seven t r a i l e r s  and  hous ing   fo r ty  

men, formed  local  bases o f   o p e r a t i o n .  The other  cleanup  workers  were  housed i n  

motels.  No d i f f i c u l t y   i n   f i n d i n g  accommodation was foreseen  dur ing  the  season 
o f   t h e   s c e n a r i o .  Because o f   t h e   t i m e   o f   y e a r ,   l a b o u r  was prov ided on t h e   b a s i s  

o f  an eight  hour  workday  wi th  no  overt ime. Foremen numbered approximately  10% 

o f   t h e   l a b o u r   f o r c e   a t  any one t ime.  Supervisors  knowledgeable i n   d e a l i n g   w i t h  

mar ine   p rob lems ,   t he   l og i s t i cs  o f  moving and operating  heavy  equipment and t h e  

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

companies  and t h e   c o n s t r u c t i o n   i n d u s t r y .  As w i t h   t h e   n o r t h e r n   s c e n a r i o ,   t h e i r  

e x p e r t i s e   i n   t h e s e   s i t u a t i o n s  was cons ide red   we l l   wo r th   t he i r   cos t .  
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SUMMARY AND CONCLUSIONS 

I 

I) 

T o t a l   c o s t s   f o r   t h e   c l e a n u p  o f  t h i s   s p i l  

cont ingencies  or   costs   borne  by  Canadian 

i ng 1 amounted t o  $14,189,939, n o t   i n c l  ud 

o r  U. S. governments  which  would  be 

cha rged   to   t he   po l  1 u te r .   For  ease  of  comparison t o   t h e   r e s u l t s   o f   t h e   f i r s t  

workshop   the   f o l l ow ing   d i scuss ion   i s   based  on t h i s   f i g u r e .  However it i s   l i k e l y  

t h a t  government  costs  would be l a r g e ,   p o s s i b l y   e q u a l l i n g   t h e   p r i v a t e l y   p a i d  

c o s t s ;   t h e  Canadian  Coast  Guard o i l   s p i l l  equipment and personnel  probably  have 

been  extensively  used i n   t h e   e a r l y   s t a g e s .  

The ave rage   da i l y   cos t  was $74,293, grea te r   t han   t he   es t ima te   f o r   t he   no r theas t  

Vancouver Is land  scenar io .  The ave rage   cos t   o f   c l eanup   o f   "e f fec t i ve   sho re1   i ne "  

was $6.57, b u t  i f  rocky  shore,  which was l a r g e l y   a l l o w e d   t o   s e l f - c l e a n ,   i s  

exc l  uded, t h e   c o s t  i s $16.37. 
! 

The c o s t s   p e r   b a r r e l   o f   o i l   s p i l l e d   i n   t h i s   s c e n a r i o   ( $ 1 0 7 )  were   lower   than  tha t  

c a l c u l a t e d   f o r   t h e   n o r t h e a s t  Vancouver Is1 and scenar io  ($183).   This may r e f l e c t  

use o f   i n c i n e r a t o r s   r a t h e r   t h a n   h a u l i n y   t o   l a n d f i l l ,  and l o g i s t i c s   s a v i n g s  
( l o w e r   c o s t s   o f   d o i n g   b u s i n e s s   c l o s e   t o  a major  popul  at ion  center).  There  were 

a l s o  some economics o f   sca le   ev idenced  by   the   min ima l   inc reased  c leanup  t ime  o f  

t h i s   l a r g e  - s p i l l   s c e n a r i o  as compared w i th   the   smal l   e r   nor theas t   Vancouver  

I s 1  and scenar io.  
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E X H I B I T  B - I  

SPILL COST SUMWRY 

- A 20,000 Ton Crude Oil S p i l l   i n   S o u t h e r n   G e o r g i a   S t r a i t  

CONTRACTORS 5,360,300 

AIRCRAFT 499,832 

TRUCKS - Dump - F1 at-Bed - Pick-Up 

HEAVY EQUIPMENT 
(No t   i nc lud ing   I nc ine ra to r   Suppor t )  

156,500 
85,952 

160,992 

82,320 

SMALL BOATS 2,767,600 

TUGS 1,195,200 

BARGES 294,840 

BOOMSTICKS 12,950 

I NC INERATORS & SUPPORT EQUIPMENT - Large K i  1  n 
- Sma l l   I nc ine ra to rs  

43 6,000 
50,000 

DISPERSANT & AUXILLARY EQUIPMENT 70,000 

LABOUR - Accornrnodat i o n  - Meals & I n c i d e n t a l s  

FOREMEN - Accommodati  on - Meals & I n c i d e n t a l s  

SUPERVISORS 
- Accommodation - Meals & I n c i d e n t a l  s 

1,376,000 
209,700 
430,000 

207,840 
30,600 
54,125 

170,400 
25,560 
25,560 

MISCELLANEOUS EQUIPMENT 466,000 

BOAT PASSAGE DAM 21,668 

T OTA L $14,189,939 
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E X H I B I T  B - I 1 1  

SUMMARY OF  LABOUR & EQUIPMENT DEPLOYKNT 

Trucks Heavy I n c i n e r a t o r  Small 
(D isposa l )  Equipment & Crew Boats  Barges  Labour Foreman 

DEC. 22 - - - 20  4 - - 
23-24 - - - 50 4 50 5 
25-29 - - - 99 6 50 5 

DEC. 30- 
JAN. 15 8 4 - 99 10 3 00 30 

JAN. 16-30 8 4 - 50 10  300 30 

FEB. 01-29  3 2 1 40 10 100 10 

MAR. 01-31  3 2 1 40 5 100 10 

APR. 01-30 3  2  1 20 5  100 10 

MAY 01-31  2 1 1 20 2 50 5 

JUNE 01-30 1 - 1  10  1  25  3 

.. 
This  numerical  breakdown i s   i n t e n d e d   t o   d i s p l  ay the  re1  a t ionship  between 
equi p e n t  & labour  a t  each  stage o f   t h e   c l e a n u p   e f f o r t .  It does n o t   d e t a i l  

veh ic les ,   a re  more genera l   es t imates .   Exp lanat ions   fo r   these  a re   p rov ided  in  
t h e   t e x t .  

U d a i l y  breakdowns f o r   a l l  components, as some, such as a i r c r a f t  and t r a n s f e r  

a 
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APPENDIX C 

CRITERIA AND  LOCATIONS  FOR  DISPOSAL OF OILY WASTES 

Northeast  coast o f  Vancouver Is land 
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CRITERIA AND LOCATIONS FOR DISPOSAL OF OILY WASTES 
i n Northeast Vancouver Is1 and 

The  recommended disposition o f  oi ly  wastes (in  order of p r ior i ty)   i s :  

a )  reclaim as much oil frorn the  waste, and use direct ly  as much of 
the   o i ly  waste i t s e l f  as  possible;  consider pulp mill  boilers 
( hog fuel ) ; 

b )  where possible, b u r n ,  incinerate,  or pyrolyze the remaining 
oi ly   debris ;  

c )  employ very  long term anaerobic  storage  (for example: sanitary 
1 andfill or d i rec t  buri a1 ) , together w i t h  adequate groundwater 
quality  monitoring.  Since  fine  grained  soils  (for example: 
clays and s i1   ts)  have more surface  area per u n i t  weight and 
rnore sorptive  capacity t h a n  coarse  grained  soil s ( f o r  example: 
sand  and gravel ) , 1 ong term s i t e s  should be 1 ocated, wherever 
possible, on fine  grained  soil. Fine  grained soi ls   are   rare  
i n  this  area.  Where poor soil  conditions may resu l t  i n  
hydrogeol ogic  connection t o  groundwater, 1 eachate  collection 
and treatment  shall be  einpl oyed. 

Note 1: I t  i s   desirable  t h a t  groundwater not  be  pol 1 uted ei ther  
by the  material  disposed  of,  or by i t s  decomposition  products. 

Note 2: Large vol umes of hog fuel way  be ava i l  ab1 e for :  

a )  mixing  into  debris  to absorb o i l ,  
b )  assist ing  in combustion of debris. 
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TABLE C-I1 

POTENTIAL LANDFILL SITES - NORTHERN VANCOUVER ISLAND 

General  Location 
and  Type  of S i t e  S i t e  Description Posit i on 

a d j a c e n t   t o  G1 en Lion Road 
4 miles  from  dock,  gravel 
s u b s t r a t e  - 5 a c r e s   a v a i l a b l e  

50" 42'  15" N 
127"  31'  45" W 

P o r t  Hardy 
Municipal  Refuse 

We1 dwood,  Union Bay 
Ref use 

Gi 1 ford  Is1 and 
l e s s   t h a n  1 a c r e  

50" 43 ' 55" N 
126"  29'  20" W 

Rayonier,   Port  A1 i c e  
Kef use 

not  appl  icabl e 50" 23'  00" N 
127"  27'  04" W 

not  appl  icabl e 50" 23'  25" N 
125"  37' 30" W 

MacMi 11  an B1 oedel , 
Sayward, Refuse 

Crown Zel 1 erbach , 
Koki sh, Refuse 

3 miles  from  dock ad jacen t  t o  
Koki st] R i v e r   g l a c i e r   t i l  1 s u b s t r a t e  
2 a c r e s   a v a i l a b l e  

50" 3 0 '  00" N 
126" 51 ' 52" W 

A1 ert Bay 
Municipal  Refuse 

1.5  miles  from  dock i n  town 1 irnits 
el e v a t i  on 250' 

50" 35'  15" N 
126" 55' 00" W 

not  appl  icabl e 50"  02'  31" N 
126"  48'  26" W 

Tahs i s  Co., 
Zebal 1 os,  Refuse 

Moore Logging , Wi nter 
Harbour , Refuse 

west coas t  Vancouver  Island 50"  32 ' 00" N 
128"  02' 03" W 

Rayonier,  Mahatta 
River  Refuse 

Qua t s ino  Sound 50"  27'  26" N 
127"  52' 48" W 

Port Hardy , 6 miles  from  Port  Hardy  dock 50" 41' 10" N 
127'  26' 00" W 

o f  t rees;  g l a c i a l   t i l l   s u b s t r a t e   d r a i n s  
t o   P o r t  Hardy e s t u a r y  
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TABLE C-I I (cont.) 

General  Location 
and Type  of S i t e   S i t e  Descri p t  i on 

Canfor, At1 uck not avail ab1 e 
Refuse 

Canfor, Nimpki sh n o t  avail ab1 e 
Val 1 ey , Ref use 

Canfor, Beaver west coast Vancouver Island 
Cove, Refuse 

Canfor, Woss west coast Vancouver Island 
Ref use 

Rayonier, Hol berg not  appl  icabl e 
Ref use 

Fr ie l l  Logging, n o t  appl icable 
Kashul t In1 e t ,  Refuse 

Port McNei11, Village 3 t o  5 miles from wharves, drains 
S i t e ,  Refuse t o  Cluxewe River, 5 acres  avail- 

ab1 e without  clearing sand gravel 
substrate 

Bay Forest  Products, 10 mi. from Por t  A1 ice near A1 ice 
Chamiss  Bay, Refuse Lake, approx. 20 miles from Port 

McNeill 

Pioneer Timber, Coal near mil 1 on Rupert I n k t  
Harbour, Refuse 

MacMi 11 an B1 oedel , north  side Queen Char1 o t t e  St .  
Tracey  Harbour,  Refuse 

Position 

480 43' 4511 N 
124"  43' 45" W 

50" 17 ' 04" N 
126" 52 '  l a "  W 

50" 02'  57" N 
126" 21 '  48" W 

50" 1 2 '  12" N 
126" 37' 07" W 

50" 40 '  13" N 
128" 00' 2611 w 

50" 05 '  53" N 
127" 1 7 '  31" W 

50" 35 '  30" N 
127"  09'  20" 

50" 31 ' 20" N 
127" 2 5 '  32" N 

50" 36 '  50" N 
127" 30' 40" W 

50" 5 1 '  16" N 
126" 50' 19" W 



General   Locat ion 
and  Type o f  S i t e  

Comox-St rathcona , 
Sayward,  Ref  use 

We1 dwood, Thompson 
Sound, Refuse 

Canfor,  Beaver 
Cove,  Refuse 

Rayonier,  Jeune 
Landing,  Refuse 

P o r t  A1 ice,  Jeune 
Landing,  Refuse 

S o i n t u l  a Dump, 
Mal  co lm  Is1 arid 
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TABLE C-I I (cont.) 

S i t e   D e s c r i   p t  i on 

not   ava i  1 ab1 e 

west  coast  Vancouver  Island 

2 mil es  from  Beaver  Cover, & mil e 
from K o k i s h  River,   near rail and 
t r a n s m i s s i o n   l i n e ,  1 ac re   ava i l ab le ,  
g l a c i a l  till Substrate 

P o r t  A1 i c e  

n o t   a v a i l  ab1  e 

5 mi les  f rom  dock i n  Rough  Bay, 
sandy t i  1 1 subs t ra te  
1 a c r e   a v a i l  ab1 e, cl eared 

P o s i t i o n  

50" 18' 47" N 
125"  56' 10" W 

50" 15 '  40" N 
127" 30' 53" W 

50" 31'   12" N 
126"  52 ' 50" W 

50" 27'  30" N 
127"  30' 55" W 

50" 26'  35" N 
127"  29'  25" W 

50' 38' 10" N 
126' 58' 30" W 
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APPEND1 X D 

C R I T E R I A  AND LOCATIONS FOR DISPOSAL OF OILY WASTES I N  THE  SOUTHERN 
GEORGIA STRAIT  AREA^ 

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

b r i e f l y ,   t h e   s i t e   r e q u i r e m e n t s  were: 

1 )   f i n e - g r a i n e d   s u r f i c i a l   m a t e r i a l s ;  

2 )   gen t le   s lope ;  

3 )  no t   near   we l ls  and surface  water  bodies;  

4 )  n o t   n e a r   b u i l d i n g s  and farmlands;  and 
5 )  n o t   i n   w e t l a n d s   o r   a r e a s   s u b j e c t   t o   f l o o d i n g .  

I n i t i a l l y ,  58 b u r i a l   s i t e s  and 69 l a n d f i l l s  were  cons idered;   15  bur ia l   s i tes 

and n i n e   l a n d f i l l s  were  invest igated  by a i r  and on  the  ground t o   v e r i f y  

c o n d i t i o n s .   F i n a l l y ,  one e x i s t i n g   l a n d f i l l  and s i x   p o t e n t i a l   b u r i a l   s i t e s  were 

recommended f o r  more d e t a i l e d   i n v e s t i g a t i o n .  These s i t e s   a r e  a t ,  o r  near: 

P o r t   M e l l o n   l a n d f i l l  

Cowi  c han Bay 

Sooke 
Gambier Is1 and 

Langdal e 

Roberts  Creek 

Sechel t 

P o s s i b l e   s i t e s   f o r  open b u r n i n g   o f   o i l y   d e b r i s  were  cons idered,   especia l ly  

i n   r e l a t i o n   t o   t h e   t e m p o r a r y  a i r  p o l l u t i o n  problem. E x i s t i n g   i n c i n e r a t o r  

f a c i l i t i e s  were  examined, w i t h  recommendation o f  two  wh ich   cou ld   hand le   o i l  

s p i l l   d e b r i s .  The C o u n c i l   o f   F o r e s t   I n d u s t r i e s '   i n c i n e r a t o r   a t   P o r t   M e l l o n   i s  
l o c a t e d   r i g h t   b y  a l a n d f i l l   s u i t a b l e   f o r   t e m p o r a r y   s t o r a g e   o f   o i l y   d e b r i s  

1 T h i s   i s  a synopsis o f  " S i t e   S e l e c t i o n   G u i d e l i n e s  and L o c a l   I d e n t i f i c a t i o n  

f o r   t h e   D i s p o s a l   o f  Oil Contaminat ion   Debr is   Resu l t ing   f rom  an  Oil S p i l l  

i n  Southeastern  Coastal  B.C.", a repo r t   p repared   by  TERA Environmental 

C o n s u l t a n t s   f o r  EPS, March 1980. 

# 
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and incineration  could be conducted  over a convenient  period of time. The 
Regional Distr ic t  of Cowichan Valley  has incinerators  near Duncan  which  would  be 
available  for  oily  wastes  as long  as  there was l i t t l e  non-combustible  material 
i n   i t .  

Potential   Sites  for Open Burning 

There are very few areas which could  physically accommodate uncontrolled 
burning  adjacent t o  the high  water mark of the   S t ra i t  of Georgia and the Juan de 
Fuca S t ra i t .  Only accretion  beaches,  accretion  terminals, and re la t ively  s table  
gravel and sand beaches in  the  study  area  could be suitable for  open burning. 
I t  i s  assumed t h a t  t h i s  kind of shore1 ine has accreted  sufficient  materials 
above the high water mark t o  a1 low f o r  shallow  trenching of an area of  a t  least  
100 by 200 metres.  This would create a she1 f of sandy gravelly rrlateridl above 
the high  water mark, relatively  unaffected by erosion and groundwater 
contamination, t o  a1 1 ow for  uncontroll ed burn ing .  

Following i s  a l i s t  of potential open burning s i t e s ,  based on t he i r  physical 
characteristics  alone.  Additional  cl  imatic  restrictions  are  discussed below: 

Craig Bay, Vancouver Island 
Nanoose Harbour, Vancouver Is1 and 

Penel a k u t  Spi t ,  Kuper Is1 and 
Walker Hook, Sal tspring Is1 and 
Saanichton Bay, Sannich 
Esquimal t Spit , Esquimal t 
Thormanby Island, Malaspina S t r a i t  
Centennial Beach, Delta 
Engl ish B1 uff, Del t a  
Garry Point, Richmond 
B1 ackie  Spit,  Surrey 
Iona Is1 and, Richmond. 
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Of the 1 2  s i t e s   l i s t e d  above, only a few  can  be regarded as sui table  when 
considering  climate. For the  f ive Lower Mainland sites,  potential  pollution of 
u rban  areas and interference w i t h  v i s i b i l i t y  for  a i r  t r a f f i c  make these  s i tes  
questionable. Simil a r  problems would be encountered w i t h  the two s i t e s  i n  the 
Victoria  area  (Saanichton Bay and Esquimalt Spi t ) .  That  would leave  only  the 
Gulf Island s i t e s  such as Nal ker Hook, Penelakut S p i t ,  Thormanby Island, Craig 
Bay and Nanoose Harbour. 

The Lower Mainland and Victoria  sites  are  accessible both from land and 
water, and may be convenient for  temporary storage of oi ly  wastes f o r   l a t e r  
disposal  as  they  are  flat,  unvegetated, and consist of  coarse  textured  materials 
permitting easy clean up a f t e r  temporary  use. All locations i n  t h e   l i s t  above 
would  be suitable  for  controlled  incineration in a portable  burner. 
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APPEND1 X E 

FORMAT OF THE WORKSHOP 

Background 

The  West Coast Oil S p i l l  Countermeasures  Study - Year I i d e n t i f i e d   t w o  

a r e a s   o f   p a r t i c u l a r   v u l n e r a b i l  i t y  t o   t h e   e f f e c t s   o f  a s i g n i f i c a n t   o i l   s p i l l .  One 
area was a r e g i o n   l o c a t e d   o f f   t h e   n o r t h e r n   t i p   o f  Vancouver I s1  and; t h e   o t h e r ,  
t h e   s o u t h e r n   S t r a i t   o f   G e o r g i a .  As a f o l l o w - u p   t o  Year I, Year I 1  focussed  on 

these two  areas w i t h  a v i e w   t o   a s s e s s i n g   t h e   c a p a b i l i t y  and  adequacy o f  

countermeasures f o r  an o i l   s p i l l   o f  moderate o r   ma jo r   p ropor t i on .  

The  most e f f e c t i v e  means o f  assessment  would  have  been  by a f u l l - s c a l  e 
deployment o f  manpower  and equipment. The associated  costs,  however,  would  have 

been p r o h i b i t i v e .  Thus, a workshop  format was se lec ted  as t h e   b e s t   a l t e r n a t i v e .  

To t h i s  end, t h e  workshop was d e v i s e d   t o   s i m u l a t e  a command decision-making 
s t ructure.   Regular   personnel  and agencies  which  normally  responded t o   o i l   s p i l l  

i n c i d e n t s  were i n v i t e d   t o   p a r t i c i p a t e ,  as e x p l a i n e d   i n   t h e   e a r l y   p o r t i o n s  of 

t h i s   r e p o r t .  

Goals  and  Object ives 

Workshop  goal s i n c l u d e d   t h e   f o l l o w i n g :  

1. To s i m u l a t e   t h e   m a i n   a c t i v i t i e s   o f   t h e  command s t r u c t u r e  

respons ib le   fo r   con ta inment ,   c leanup and d i s p o s a l   o f  an o i l '   s p i  11. 

By so d o i n g ,   t h e   f o l l o w i n g   o b j e c t i v e s  were  met: 

( a )   t o   q u a n t i f y   t h e   e x i s t i n g   l e v e l  o f  p r o t e c t i o n  and cleanup  by 

est imat ing  env i ron lnenta l  damage done  and the  approx imate  cost  

o f  countermeasures  equi pment  and personnel ; 
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( b )   t o   e x p e r i e n c e   t h e   g r o u p  work  process o f   s p i l l  response 

concern ing  : 

( i ) o i l   s p i  11  countenneasures  depl  oyment ; 

( i i )   d e s i g n a t i o n   o f   p r i o r i t y   a r e a s   f o r   p r o t e c t i o n  and 
"wr i t e -o f f " ;   and  

( i i i )   r e s o l u t i o n   o f   q u e s t i o n s  on   d i sposa l   s i t es  and 
methods;  and 

2. To i d e n t i f y  a reasonable 1 eve1 o f   a d d i t i o n a l   e x i s t i n g   s p i l l  

countermeasures  and  logist ical   response  to  ensure  moderate  resource 

p r o t e c t i o n  and cleanup. 

Scope 

This  study  examined a moderate s p i l l   o f f   t h e   n o r t h e r n   t i p   o f  Vancouver 

I s l a n d  and a m a j o r   o i l   s p i l l   o f f   t h e   s o u t h e r n  S t r a i t  o f  Georgia  area.  Hypothe- 

t i c a l   s p i l l   s c e n a r i o s  were d r a f t e d   f o r  each  area. The geograph ic   boundar ies   o f  

t h e   s c e n a r i o s   d e f i n e d   t h e   o u t e r  limits o f   i n t e r e s t   t o  workshop  attendees. 

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

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

measures. The ro le   p layed  by   each  a t tendee was as out1  ined i n   e x i s t i n g   r e y i o n a l  

and  nat ional   cont ingency  p lans.  All decis ions  dur ing  the  workshop  were  expected 

t o  be as t r u e   t o   l i f e  as poss ib le .  

To f a c i l   i t a t e  workshop  de l   ibera t ions ,   re levant   background  in fo rmat ion  

o n   b i o l o g i c a l  and socio-economic  resources,  t ra ined manpower, communications 

hardware and systems, spi  11  countermeasures  equi prrlent , con t ingency   p l  ans  and 

o ther   documenta t ion   re levant   to   the   scenar ios  were  compiled  by  Environmental 

P r o t e c t i o n   S e r v i c e  (EPS) s t a f f .  These  were made a v a i l a b l e   t o  workshop  atten- 

dees. Cont r ibu t ions   o f   persona l   knowledge and exper ience  to   workshop  de l   ibera-  

t i o n s  were a1 so encouraged. 

P 
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Two base scenar ios  were d ra f ted   by  EPS i n  c o n s u l   t a t i o n   w i t h   f e d e r a l  

government  hydrographic and atmospheric  experts. One o f   t h e   s c e n a r i o s   d e p i c t e d  

a moderate s p i l l   o f f   t h e   n o r t h e r n   t i p   o f  Vancouver  Is land;  the  other,  a major 

s p i l l   i n   s o u t h e r n   S t r a i t   o f  Georgia.  Each o f   t h e   s c e n a r i o s  were then  subd iv ided 
i n t o   f o u r   c r i t i c a l   t i m e   p e r i o d s .   F o r   t h e   s o u t h e r n   s c e n a r i o ,   f o r  example, t h e  
t i m e  frames  were: 

1. December 22, 1979  (0400 - 2400 hours);  

2. December 23, 1979 (000 h o u r s )   t o  December 24  (2400  hours) ; 

3. December 25, 1979 (000 h o u r s )   t o  December 29  (2400  hours); 

4. December 30, 1979 (000 h o u r s )   t o   t h e  end. 

1 

a 

m 

D u r i n g   t h e  workshop,  each o f   t h e  above per iods  was dea l t   w i th   i ndepen-  
d e n t l y   u s i n g   t h e   q u e s t i o n s  shown i n   E x h i b i t  E- I .  To ass is t   workshop  par t i c ipa-  

n ts ,   re levant   background  in fo rmat ion  on b i o l o g i c a l  and socio-economic  resources, 

o i l   s p i l l  countermeasures  equi prnent ( inc l   ud ing   those  f rom U. S. sources) , man- 
power,  communications  hardware and  systems, 1 og i s t i ca l   suppor t ,   con t i ngency  
p l  ans  and d isposa l  1 oca t i ons  and c r i t e r i a  were compiled  by EPS s t a f f  and made 

a v a i l  a b l e   t o   t h e  workshop. 

Two workshops  were  held. The f i r s t  one, October 3 and 4, 1979, d e a l t  

w i t h  a moderate s p i l l   s i t u a t i o n   o f f   t h e   n o r t h e r n   t i p   o f  Vancouver  Island. It 

served as a trial run and t e s t e d   t h e   c l a r i t y   o f   t h e   q u e s t i o n n a i r e  as w e l l  as t h e  

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

smal l   select   group  f rorn EPS and  one representat ive  f rorn  the  Depar tment   o f  
Transport .  The l a t t e r  was designated On-Scene-Commander (OSC) for   the  two-day 

workshop  durat ion.  
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The second  workshop was h e l d  on February 12 and 13, 1980. It comprised 

some 25 p a r t i c i p a n t s   f r o m  numerous  agencies ( E x h i b i t  E-3). The m a j o r i t y  o f  

agencies  which  were  inv i ted  to   nominate  a t tendees  were  those  invo lved on  a 
r e g u l a r   b a s i s   i n   o i l   s p i l l   c o u n t e r m e a s u r e s  and prevent ion  on t h e  B.C. coast.  

Dur ing   t he  second  workshop, p a r t i c i p a n t s  were  encouraged t o  work  both 

a s   i n d i v i d u a l s  and u l t i m a t e l y ,  as a cohes ive   un i t .   Ex i s t i ng   con t ingency   p lans  
o u t 1   i n e d   t h e   t e r m s   o f   r e f e r e n c e   f o r   a c t i o n .  To s imulate  the  dec is ion-making 

process  dur ing an a c t u a l   s p i l l ,   f o u r   i n t e r e s t   g r o u p s   w i t h   t h e   f o l   l o w i   n y  

r e s p o n s i b i l i t i e s  were  establ ished: 

1 On-scene command 

This  sub-group was respons ib le   fo r   mak ing   dec is ions   concern ing   the  

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

Decis ions  were  requi red on mat ters   concern ing  sp i l l   countermeasures  equipment ,  

manpower  and communications  deployment, s i t e   i d e n t i f i c a t i o n   f o r   p r i o r i t y  

a t t e n t i o n ,  and w r i t e - o f f  and disposal   areas and  methods. 

I n   t h e   c o u r s e  o f  t h e i r   d e l i b e r a t i o n s ,   t h i s  sub-group was expected t o  

seek  and incorpora te   adv ice   f rom  the   remain ing   th ree   subgroups :  emergency 

response ,   b io log i ca l   resource   i n fo rma t ion  and o ther   resource   in fo rmat ion .  

The On-Scene Commander f o r   t h e   s c e n a r i o  and l e a d e r   o f   t h i s   s u b - g r o u p  

was Captain I. C. ( I a n )  Young f rom  the   federa l   Depar tment   o f   T ranspor t .  

2 B io log i ca l   Resource   I n fo rma t ion  and Other   Resource  In format ion 

These two sub-groups  were  responsib le   for   adv is ing  the On-Scene 

Commander on m a t t e r s   r e l a t e d   t o   b i o l o g i c a l   r e s o u r c e  and socio-economic  resource 
i n t e r e s t s   r e s p e c t i v e l y .   T h e i r   c o n t r i b u t i o n  and i n t e r p r e t a t i o n   o f   t e c h n i c a l  

I 
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in fo rma t ion  was i n t e n d e d   t o   a s s i s t   t h e  On-Scene Commander i n  making  decis ions 

c o n c e r n i n g   p r i o r i t y   p r o t e c t i o n ,   w r i t e - o f f   a r e a s ,  and  disposal  methods and 

1 ocat ions.  

Each o f   t h e  sub-groups had  a l eader  who  was r e s p o n s i b l e   f o r  

c o o r d i n a t i n g   t h e   d e l i b e r a t i o n s  o f  the  sub-group and for   conveying  the  sub-group 

concensus  by way of   the  Regional   Env i ronr l lenta l  Emergency Coord ina tor  

(Env i ronmen ta l   P ro tec t i on   Se rv i ce )   t o   t he  On-Scene Commander. 

3 Emergency Response 

This  sub-group was r e s p o n s i b l e   f o r   a d v i s i n g   t h e  On-Scene Commander on 

manpower  and  1 o g i s t i c a l   s u p p o r t  a v a i l  ab1  e t o   t h e   s p i l l  countermeasures 

opera t ion .  

In fo rmat ion   f rom  th is   sub-group was t r a n s m i t t e d   d i r e c t l y   t o   t h e  
On-Scene Commander by way o f   t h e  Emergency Response  sub-group  leader. 

To serve  as 
f o l  1 ow ing   f ou r   pos i t  

(1)   Control   Group 

s u p p o r t   t o   t h e  four  sub-groups i n   t h e  workshop, t h e  
i ons  were es tab l  i shed : 

Th is   g roup   pa r t i c i pa ted   on l y  when requested   to   do  so by  any o f  

t h e   f o u r   i n t e r e s t   g r o u p s   t o   r a t i f y   a s s u m p t i o n s  made by them. The cont ro l   g roup 

was asked t o   r e f r a i n   f r o m   i n f l u e n c i n g   s u b - g r o u p   d e c i s i o n s   o r   d i r e c t i o n .  

( 2  1 Observers 

The r o l e   o f   t h e   o b s e r v e r s  was t o   e v a l u a t e   t h e   e f f e c t i v e n e s s   o f   t h e  

workshop i n  meet ing i t s   o b j e c t i v e s .  They  were a lso   charged  w i th   p repar ing  

recommendations for   improv ing  the  workshop  format  and approach i n   t h e   e v e n t   o f  

f u r t h e r   e x e r c i s e s .  
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During the  course of  the  proceedings,  interest sub-groups were 
contacted by  way of the  control group. They  were given an opportunity a t  the 
conclusion of the workshop to  briefly  address  the group with summary torments. 

( 3  1 Recorders 

The role of the  recorders was t o  keep detailed  written and graphic  records of 
decisions reached by the main group. Flip  charts,  scenario maps and charts 
were  used t o  record d a t a .  

( 4  1 Workshop Leader 

The role of the workshop leader was t o  stimulate and coordinate  the 
discussion and decision-making  process for  the  duration of the two-day 
workshop. 

The contribution of the  specific  experience and expertise of  each 
workshop participant was encouraged. In the  event  that workshop members 
required  further  information froln their  respective  offices,  telephone  (portable 
and landline  units) and radio  transmitters were placed a t  their   disposal.  

Under the  direction o f  the workshop leader,   participants were guided 
t h r o u g h  the  questions prepared for  the  exercise. The  same questionnaire was 
used for  each of the  four  cri t ical  time  periods. Each of the four- interest  
sub-groups were responsible  for responding t o  select  questions.  Flip  charts 
were available  for use in  recording sub-group concensus. During the  course of 
the workshop, sub-groups were a1 so responsible  for responding t o  ad hoc requests 
f o r  advice  raised by the On-Scene  Commander and other sub-groups. Interaction 
between sub-groups was encouraged. 

a 
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As s ta ted   ear l ie r ,  each c r i t i ca l  time  period was deal t  w i t h  on an 
individual  basis.  Detailed rep1 ies were desired. A typical approach to   the 
questionnaire  (Exhibit E - 1 )  i s  represented  as  follows: 

( 1 )  On-Scene Command sub-group considers  questions 1 ,  3, 4a and 5a. 
I n  preparing i t s  response,  the On-Scene  Commander i s  expected t o  
seek  advice on matters of priority  resources and areas of  concern 
fronl the  three  technical sub-groups. 

Sirnul taneously,  the  biological  resource  information and the other 
resource  infomation sub-groups  deal w i t h  questions 2 ( a )  and ( b )  plus 5 ( a ) .  
Their  responsibility i s  t o  advise  the  on-scene command sub-group by  way of the 
Regional Environmental Emergency Coordina tor  - Environmental Protection  Services 
( R E E C  - EPS) w i t h  regard to  resource  concerns and pr ior i t ies .  They also respond 
t o  ad hoc questions  raised by the On-Scene  Commander.  Any confl ic ts  between the 
biological and the socio-economic  sub-groups concerning  important  areas and 
resources for priority  protection  are  resolved by the ( R E E C  - EPS) pr ior   to   the 
transmission of information and opinions t o  the On-Scene  Commander and his 
group. 

The emergency response sub-group deals with questions 4 (a)  and 5 ( a ) .  
I t  also responds t o  questions and concerns  raised by the on-scene command sub- 

group. I t  speaks d i rec t ly  with the on-scene commander and does not  go th rough  
a n  intermediary. 

( 2 )  Following step 1 ,  above, based on the  advice and technical  infor- 
mation received from the  three  sub-groups,  the  on-scene command 
sub-group i s  expected t o  develop a local  action pl an. The  On-Scene 
Commander reveal s those pl ans [questions 4 (b )  and 5 (b ) ]  t o  the 

The three  technical sub-groups are then  given an opportunity  to 
challenge  the  decisions of  the on-scene cormand sub-group. Any 
changes result ing from the exchange are recorded. 
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( 3 )  A1 1 sub-groups  are  assigned  quest ions 6a, b and  c.  The ques t ions  

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

measures  equipment, t h e i r  adequacy  and e f fec t i veness ,   as   we l l  as 

f u r t h e r  needs  and est imated  costs .  

A t  t h e   c o n c l u s i o n   o f   t h e   t w o - d a y  workshop, p a r t i c i p a n t s  were  asked t o  

respond t o  one f i n a l   q u e s t i o n n a i r e   c o n t a i n i n g   t h e   f o l l o w i n g   q u e r y :  

"Please  note  any  comments/observations  concerning  general 
shortcomings,  problems,  etc., i n   o i l   s p i l l  preparedness  and 

countermeasures   a f fec t ing   the   s tudy  area.  What can be done 

about  them?" 

Concl us i  ons 

S u b j e c t   t o   t h e   l i m i t a t i o n s   o f   t h e   t e c h n i q u e  used, c o n s i d e r a b l e   r e l e v a n t  

and  and d e t a i l e d   i n f o r m a t i o n  was r e c e i v e d .   P a r t i c i p a n t s   h a d   t h e   o p p o r t u n i t y   t o  

work  together  on  concerns  which i n   r e a l i t y  do su r face   o r   p redomina te   du r ing  

a c t u a l   s p i l l   i n c i d e n t s .  

The use o f  t h e  workshop f o r   d a t a   g e n e r a t i o n  had l i m i t a t i o n s .  Time 

compression  presented  the  major  problem. It was a l s o   d i f f i c u l t   v i s u a l i z i n g   t h e  
consequences o f   d e c i s i o n s  made and a c t i o n s   t a k e n .   F u r t h e r ,   l e v e l s   o f   f a r n i l i a -  

r i t y  and exper ience  w i th   sp i l l   countermeasures  and  response amongst  workshop 
attendees  were  not  uniform. 

The  method o f   t h e  workshop was t h e  most e f f e c t i v e  way o f   e c o n o m i c a l l y  

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

.) 

I 

L 
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R ecolnrnendat i ons 

I 

1 

I 

1. The method o f   t h e  Workshop was s a t i s f a c t o r y .  It i s  recommended 

tha t   f u r the r   exe rc i ses   be   conduc ted .  

One o f   t h e   e x e r c i s e s   s h o u l d   i n v o l v e  a t rans -boundary   i n te rna t i ona l  

episode.  Active  involvement  should  be  encouraged  from  the 

Canadian, U.S. and B.C. governments,   pet ro leum  indust ry   and  sp i l l  
c leanup firm sectors .  A j o i n t   p l a n n i n g  team c o n s i s t i n g   o f  

rep resen ta t i ves   f rom  the  two c o u n t r i e s  and indus t r y   shou ld   be  

e s t a b l i s h e d   t o   p r e p a r e   f o r  and manage the   ma jor   exerc ise .  

Another  workshop  should  address  the  issue o f   s i t e - s p e c i f i c   s p i l l  

countermeasures  during a major   inc ident .  

2. I n  an e f f o r t   t o   m a i n t a i n   t h e   d a t a   c o l l e c t e d ,  a P a c i f i c   r e g i o n  

Countermeasures Manual should be prepared. 

3. The l e s s o n s   l e a r n e d   i n   s i m u l a t i n g  an o i l   s p i l l  can  be r e a d i l y  

a p p l   i e d   t o  a computer o i l   s p i l l   s i m u l a t i o n .   T h i s   s h o u l d  be 

i n v e s t i g a t e d   f o r   b o t h   t r a i n i n g  and response  purposes. 
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EXHIBIT E - 1  

Questionnaire 

Choose an operational  headquarters 

a )  Identify  areas  requiring  protection. 
Give them i n  order of pr ior i ty  w i t h  
s u p p o r t i n g  reasons fo r  each case. 

b )  What area( s)  could be l e f t  for na tura l  
cleaning? Give reasons. 
Advise OSC concerning recomlnendations for 
protection  priorit ies and write-offs. 

Where should major  counterrneasures ac t iv i t i e s  
be attempted? What special  techniques  should 
be employed? 

Action 
osc 

S u p p o r t  

Suppor t  

osc 

a )  L i  st  resources  (personnel , equi pment , 
comrnunications, log is t ics )  needed t o  
manage sp i l l  countermeasures. 
Where will they come frorn? 
How will they  get  there? 
How long  will i t  take  to: 
i) o b t a i n  

i i )  transport 
i i i )  deploy 

i v )  operate 
Recode all  decisions on the wall  charts provided. osc 

b )  Discuss above decisions with support team osc/ 
Suppor t  

NOTE: Resources may  come from anywhere i n  Canada, United States 
and other  countries. 

rn 

m 

c 

I 

Y 

I 
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EXHIBIT  E-I Cont'd 

Action 
5. a )  Make decisions on disposal and alternative  disposal osc 

methods and s i tes .  
b) Consul t w i t h  support team osc/ 

Support  

6. a )  List any primary and r e a l i s t i c  shortcomings, 
mechanical fa i lures ,  problems, etc., 
result ing from the above decisions. 
Deficiencies  in  contingency  planning  should 
also be considered. 

b )  What can reasonably be done about them to  
ensure moderate resource  protection and 
cleanup? 

c )  Estimate the time  required by 6(b)  above for  
the   rec t i f ica t ion  of the shortcomings. 

Following general  discussion, a ,  b ,  and c above 
should be submitted t o  the workshop recorders  in 
written  point form. 

osc/ 
Suppor t  

osc/ 
Support 

osc/ 
Support 
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EXHIBIT E-2 

WORKSHOP AGENDA 

WEST COAST OIL SPILL COUNTERMEASURES STUDY - YEAR I 1  
WORKS HOP 

AT INTERNATIONAL PLAZA H O T E L ,  NORTH VANCOUVER,  B.C. 
1 2  - 13 F E B R U A R Y ,  1980 

Workshop goals  are  directed a t  the rnajor spill  situation  occurring 
in  the  southern Georgia S t r a i t  and include  the  following: 

1 To simulate  the main ac t iv i t i e s  of the command structure 
responsible  for  containment,  cleanup and disposal of an oi l  
s p i l l .  By so doing,  the  following  objectives  will be met: 

1.1 t o  quantify  the  existing  level of protection and cleanup by 
estimating environmental damage  done and the approximate cost 
of  countermeasures equipment and personnel. 

1 . 2  To experience  the  process  of: 
i )  designating  priority  areas  for  protection and 

"write-off", and 
i i )  resolving  disposal  sites and methods 

2 To identify a reasonable 1 eve1  of additional  existing  spil l  
countermeasures and logis t ical  response needs t o  ensure 
moderate  resource  protection and cleanup. 

Day 1 
0830 Registration 
0900  Opening Remarks 
0910  Program Introduction 

- Objectives 
- Introduction & Scenario 
- Participant Roles 
- Background Data 
Coffee Break 0930 

# 

L 

P 

I 

Y 

I 
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EXH IB IT E-2 

0940  Scenario - December 22  (0400 - 2400 hours) A1 1 

1200 LUNCH 

1300  Scenario - December 23 (000 hours) t o  December 24  (2400) A1 1 
1430 COFFEE BREAK 

1440  Scenario - December 23 (000 h o u r s )   t o  December 24  (2400) A1 1 
1600  Adjournment f o r  t h e  Day 

Day 11 

0900 
1000 

1010 

1200 

1300 

1430 

1440 
1600 

Scenar io - December 25 (000 h o u r s )   t o  December 29 (2400) All 
COFFEE BREAK 

Scenar io - December 25 (000 h o u r s )   t o  December 29 A1 1 
(2400  hours) 

LUNCH 

Scenar io - December 30 (000 h o u r s )   t o  end A1 1 

COFFEE BREAK 

Scenar io - December 30 (000 h o u r s )   t o  end A1 1 
Closing Remarks and Adjournment S. G. Pond, Regional 

Environmental Emergency 
Coord inator  

m 
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E X H I B I T  E-3 

L i s t  o f  P a r t i c i p a n t s  

WEST COAST OIL  SPILL COUNTERMEASURES STUDY - YEAR I 1  
WORKSHOP 

AT INTERNATIONAL  PLAZA  HOTEL, NORTH VANCOUVER, B.C. 
ON 12 - 13 FEBRUARY, 1980 

E. C. W. ( E l  ) Adams 
Envi ronmenta l   Contro l   Of f icer ,  
The Corpora t ion  o f  De l ta  , 
4450 C1 arence  Taylor  Crescent, 
De l ta ,  B.C. V4K 3E2 

A1 Ages, 
I n s t i t u t e  o f  Ocean Sciences, 
9860 West Saanich Road, 
P.O. Box 6000, 
Sidney, B.C. V8L 4B2 

Fred Beech, 
Countermeasures  Analyst , 
Environmental Emergency  Branch, 
Envi ronmenta l   Protect ion  Serv ice,  
Environment Canada, 
3 rd   F loor ,   Kap i l  ano 100 - Park  Royal, 
West Vancouver, B.C. V 7 T  1 A2 

Dave Bet ts ,  
Environmental  Engineer, 
Environmental Emergency  Branch, 
Envi ronmenta l   Protect ion  Serv ice,  
Environment Canada, 
3 r d  F1 oor,  Kapilano  100 - Park  Royal, 
West Vancouver, B.C. V 7 T  1 A 2  

F. D. (Fred)  Cooper, 
Reg iona l   D i rec to r  (B. C. ) , 
Emergency P1 anni  ng Canada, 
378 - 816 Government Canada, 
V i c t o r i a ,  B.C. V8W 1 W9 

Captain  Terence  (Terry) E l  worthy, 
Assistant  Harbour  Master, 
National  Harbours  Board, 
Po r t  of  Vancouver, 
1900 - 200 G r a n v i l l e   S t r e e t ,  
Vancouver, B. C. V6C 2P9 

Martyn J. Green, 
Manager, 
Bur rard  C1 ean Oil S p i l l  , 
500 - 1177 West Hast ings   S t ree t ,  
Vancouver, B.C. V6E 2K3 

Rick Harbo, 
B i  01 og i   s t ,  
H a b i t a t   P r o t e c t i o n   D i v i s i o n ,  
Dept. o f   F i s h e r i e s  & Oceans, 
1090 West Pender S t ree t ,  
Vancouver, B. C. V6E  2P1 

K e i t h  Hebron, 
Senior  Environmental   Protect ion 

Environmental Emergency  Branch, 
Envi ronmenta l   Protect ion  Serv ice,  
3 rd  F1 oor,  Kapilano  100 - Park  Royal 
West Vancouver, B. C V7T 1 A 2  

Technician, 
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E X H I B I T  E-3 (Cont 'd)  

Su Hum, 
Environmental Emergency B i  01 o g i s t  , 
Environmental Emergency  Branch, 
Envi ronmenta l   Protect ion  Serv ice,  
Environment Canada, 
3rd  Floor,   Kapi lano  100-Park  Royal ,  
West Vancouver, B. C. V7T 1 A2 

Commander H. N. (Har ry )   Hutch ins ,  
Chief ,   Mar ine  Envi ronmenta l   Protect ion 

Branch, 
T h i r t e e n t h  Coast  Guard D i s t r i c t ,  
U. S. Coast  Guard, 
915 Second  Avenue, 
S e a t t l  e, Washington  98174 

Gary Ka i ser,  
Survey B i  o l   o g i   s t ,  
Canadian W i l d l i f e  Servic.e, 
Env i ronment Canada, 
Box 340, 
De l ta ,  B.C. V4K 3Y3 

D r .  3. D. K i  ngham, Di r e c t o r ,  
Environmental Emergency  Branch, 
Environmental  Impact  Control 

Env i ronmenta l   Protect ion  Serv ice,  
P1 ace Vincent Massey, 
Ottawa,  Ontar io K l A  1 C8 

D i  r e c t o r a t e  

M. 0. (Barney)  Lane, 
Sp i l l   Con t ro l   Coord ina to r ,  
P r o v i n c i a l  Emergency  Program, 
P a r l  iament   Bui ld ings,  
V i c t o r i a ,  B.C. V8V 1x4 

K. M. (Ken)  Mei k l  e, 
Head, Techno1 ogy Devel o p e n t  , 
Environmental Emergency  Branch, 
Envi ronmenta l   Protect ion  Serv ice,  
Environment Canada, 
H u l l ,  P.Q. K1A 1C8 

John  Mi l len ,   Ch ie f ,  
Eco log i ca l   P ro tec t i on  Group, 
Envi ronmenta l   Protect ion  Serv ice,  
Environment Canada, 
3 r d  F1 oor,  Kapilano  100-Park  Royal, 
West Vancouver, B. C. V7T 1 A2 

L. (Len) Oddy, 
T r a i n i n g   O f f i c e r ,  
Environmental Emergency  Branch, 
Envi ronmenta l   Protect ion  Serv ice,  
Env i ronrnent Canada, 
H u l l  , Quebec K l A  1 C8 

G. W. (Ted) 01 dharn, 
Ass is tant   Regional  Manager, 
Coast  Region, 
Waste  Management Branch, 
B.C. M i n i s t r y  o f  Environment, 
1106 Cook S t ree t ,  
V i c t o r i a ,  B.C. V8V 4S5 

G1 en Packman, 
B i  o l   o g i   s t ,  
Env i ronmenta l   Protect ion  Serv ice,  
Environment Canada, 
3rd  Floor,   Kapi lano  100-Park  Royal ,  
West Vancouver, B. C. V7T 1 A2 

S. G. (Steve) Pond, 
Regional  Environmental Emergency, 

Coordinator,  
Environmental  Emergency  Branch, 
Environment Canada, 
3 r d  F1 oor,  Kapilano  100-Park  Royal, 
West Vancouver, B. C. V7T 1 A2 

John  Rich, 
Chai rman, 
I s 1  ands Trus t ,  
Par l   iarnent  Bui ld ings,  
V i c t o r i a ,  B. C. 
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Bob Sherwood, 
Resource Officer, 
Ecological  Protection Group, 
Environmental Protection  Service, 
Environment Canada, 
3rd  Floor, Kapil ano 100 - Park Royal, 
West Vancouver, B. C. V7T 1 A2 

John Sainsbury, 
Life  Scientist ,  
Environmental Protection Agency, 
1200 Sixth Avenue, (M/S 329), 
Seatt l   e,  Washington  98101 

Don T i  11 apaugh,  
Conservation  Officer, 
Marine Resources  Branch, 
B.C. Ministry of Environment, 
200 - 756 For t  Street  , 
Victoria, B.C. V8W 3A3 

F. G. ( F r a n k )  Williams, 
Chief, Weather Services, 
Pacific Weather Station, 
Atmospheric Environment Service, 
Environment Canada,  
1200 West 73rd Avenue, 
Vancouver, 6. C. 

W .  H. (B i l l )  Wolferstan, 
Research Officer , 
Environmental Land Use Committee, 
Par1 iament Buildings, 
Victoria, B.C. V8V 1x4  

Captain 3. C. ( I a n )  Young, 
Regional Manager,  Emergency Operations, 
Marine Emergency Operations  Centre, 
Department of Transport, 
1006 - 100 Park Royal, 
West Vancouver, B. C. V 7 T  1 A2 
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