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ABSTRACT 

A s a n i t a r y  and b a c t e r i o l o g i c a l   s u r v e y   o f   t h e   i n t e r t i d a l  
waters o f  Boundary Bay, Mud Bay, and the  Crescent Beach area was con- 

ducted  between March 22 and May 21, 1976, by  personnel o f   t he   Env i ron -  
menta l   Pro tec t ion   Serv ice ,   Pac i f i c  Region. 

The bac te r io log i ca l   s tudy  was undertaken to   evaluate  mol luscan 
s h e l l f i s h   g r o w i n g   w a t e r   q u a l i t y  and permi t  a r e v i e w   o f   r e l e v a n t   p o r t i o n s  
o f   t h e   e x i s t i n g   B r i t i s h  Columbia  Fisheries  Regulations  Schedule J Con- 

taminated   She l l f i sh   C losure  29-1. A sani tary   survey was performed con- 
c u r r e n t l y   t o   i d e n t i f y  and evaluate  major   sources  o f   bacter ia l   contamina-  
t i o n   t o   t h e   s t u d y  area. 

Dur ing  the  survey  per iod,  278 marine and 21 freshwater samples 
were co l l ec ted   and   ana lyzed   f o r   f eca l   co l i f o rm  l eve l s .  A t o t a l  o f  33 

mar ine  s ta t ions was sampled and, o f  these, 13 d i d   n o t  meet t h e   s h e l l f i s h  
growing  water  standard. 
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Du 22 mars a u  2 1  mai 1976 ,  le  pe r sonne l   du  

Se rv ice   de   p ro t ec t ' i on   de   l ' env i ronnemen t   de  l a  rggion   du  

P a c i f i q u e  a e f f e c t u g  u n e   e t u d e   s a n i t a i r e  e t  b a c t g r i o l o g i q u e  

d e s   z o n e s   i n t e r t i d a l e s   d e s   b a i e s   B o u n d a r y  e t  Mud e t  de l a  

p l a g e   C r e s c e n t .  

L ' 6 t u d e   b a c t g r i o l o g i q u e   v i s a i t  5 Eva lue r  1 ' Q t a t  

des   eaux  03 se d g v e l o p p e n t   c r u s t a c g s  e t  mol lusques  e n  r a p p o r t  

avec  les s e c t i o n s   p e r t i n e n t e s   d e   l ' a n n e x e  J du  Rsglement   sur  

les p e c h e r i e s   d e  l a  Colombie-Br i tannique   ( rggion   contaminse  

29-1, eaux  3 c r u s t a c 6 s ) .  Une e t u d e   s a n i t a i r e   s i m u l t a n 6 e  

ava i t  pour   b ,u t   de   d6couvr i r  e t  6 v a l u e r  les s o u r c e s  les p l u s  

i m p o r t a n t e s   d e   c o n t a m i n a t i o n   b a c t s r i e n n e   d a n s  l a  zone   6 tudige .  

Durant les deux mois q u ' a '   d u r 6   l ' e n q u g t e ,  les  

r e s p o n s a b l e s   o n t   a n a l y s 6  278  pr6lGvements   d 'eau  de mer e t  

21 e c h a n t i l l o n s   d ' e a u   d o u c e   a f i n   d e   c o n n a l t r e  l a  q u a n t i t g  

d e   c o l i f o r m e s   f 6 c a u x   q u ' i l s   c o n t e n a i e n t .   T r e i z e   d e s  33  

s t a t i o n s - t g m o i n s   n e   s a t i s f a i s a i e n t  pas aux normes s'appli- 

quant   aux  eaux oh .se d6veloppent  les c r u s t a c g s .  
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1. 

2. 

3. 

4. 

5. 

CONCLUSIONS 

The t ida l   fo reshore   waters   f rom Beach Grove t o  Mud Bay are  exposed 

to   f eca l   con tamina t ion   t o   t he   ex ten t   t ha t   consumpt ion   o f   mo l l uscan  
s h e l l f i s h   f r o m   t h i s   a r e a  can c o n s t i t u t e  a heal th  hazard.   Five 
land  dra inage pump s ta t ion   d ischarges  were i d e n t i f i e d  as  sources  of 

contamination;  the  3rd and 12th Avenue pump s t a t i o n s  i n  Beach 
Grove, the pump s t a t i o n   l o c a t e d   a t   t h e   o l d  Boundary Bay A i r p o r t ,  
the  Beharre l  pump s t a t i o n ,  and t h e   O l i v e r  pump s t a t i o n .  

The wa te rs   o f  Mud Bay a re  exposed t o   f e c a l   c o n t a m i n a t i o n   t o   t h e  
e x t e n t   t h a t   c o n s u m a t i o n   o f   m o l l u s c a n   s h e l l f i s h   f r o m   t h i s   a r e a   c a n  

c o n s t i t u t e  a heal th  hazard.  The Serpentine and  Nicomekl r i v e r s  
were   the   s ign i f i can t   sources   o f   con taminat ion   to   th is   a rea .  

The t i d a l   w a t e r s  between B l a c k i e   S p i t  and t h e   f o o t   o f  Beecher 
S t r e e t  i n  Crescent Beach a re   con tamina ted   by   f eca l   po l l u t i on   t o  
t h e   e x t e n t   t h a t   c o n s u m p t i o n   o f   m o l l u s c a n   s h e l l f i s h   f r o m   t h i s   a r e a  
can c o n s t i t u t e  a heal th  hazard.  , The s i g n i f i c a n t   s o u r c e s   o f  con- 

tam ina t ion  were the  Serpent ine and  Nicomekl r i v e r s .  

The waters  between  the  foot o f  Beecher S t r e e t  and t h e   f o o t   o f  
16th Avenue, near Kwomais Point,  were o f   a c c e p t a b l e   s h e l l f i s h  

growing  water  qual i t y  dur ing  the  survey  per iod.  

The waters o f  t h e   t i d a l   f o r e s h o r e   i n   t h e   v i c i n i t y  o f  Kwomais Po in t  

were o f   accep tab le   bac te r io log i ca l   qua l i t y   du r ing   t he   su rvey  
per iod;  however, the  area i s   s u b j e c t   t o   f e c a l   c o n t a m i n a t i o n  

resu l t i ng   f rom  (a )   t he   128 th   S t ree t  sewage l i f t s t a t i o n  emergency 
over f low  d ischarge,  and (b)  storm  water  drainage.  Both  these 

pol lu t ion  sources  are  d ischarged  through  the same o u t f a l l   a t  
Kwomais Po in t ,   thus   p rec lud ing   th is   a rea   f rom  the  recommended 
reopening o f  a p o r t i o n   o f   C r e s c e n t  Beach, as  descr ibed i n  Recom- 
mendation No. 1. 

H igh   bac te r ia l   l eve l s   can  be expected i n  the  storm  water  drainage  dur ing 

t h e   " f i r s t   f l u s h "   a f t e r  a heavy r a i n f a l l ,   w i t h  a r e d u c t i o n  i n  l e v e l s  



- v i i  - 

concomitant wi th c o n t i n u e d   r a i n f a l l  A1 though   rece iv ing   wa te r   qua l i t y  
will be impaired as  a r e s u l t   o f   t h i s   i n i t i a l   " f i r s t   f l u s h " ,  an  adequate 
s a f e t y   b u f f e r  zone  has  been inco rpo ra ted   i n to   t he  recommended c losu re  

t o   a l l o w   f o r   t h i s   s i t u a t i o n ,  However, i n   t h e   e v e n t   o f  an opera t i ona l  
o r  power f a i l u r e   a t   t h e  l i f t s t a t i o n ,  raw sewage can o v e r f l o w   v i a   t h e  
s t o r m   d r a i n   t o  Kwomais Point ,   This will occur i f  t h e   f a i l u r e   l a s t s  
longer  than 30 minutes,  as t h i s   i s   t h e  maximum wet   we l l   re ten t ion   t ime 

a t   t h i s  l i f t s ta t ion .   Dur ing  such  periods o f  raw sewage over f lows,   the 
s a f e t y   b u f f e r  zone for   s torm  water   d ischarges i s  inadequate, and addi-  
t i o n a l  measures as d e t a i l e d  i n  Recommendation No, 2 must be tgken. 

. 
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RECOMMENDATIONS 

10 

2. 

It i s  recommended t h a t  Area  29-1 o f   t h e   B r i t i s h  Columbia  Fishery 

Regulations  Schedule J ,  which  reads  as  follows, "The waters and t i d a l  
f o r e s h o r e   o f  Boundary Bay, Mud Bay,  and Semiahmoo  Bay, Area 29, l y i n g  
i n s i d e ,   t h a t   i s ,   n o r t h e r l y   o f   t h e   I n t e r n a t i o n a l  Boundary  Line," be 

revoked,  and s u b s t i t u t e d   w i t h   t h e   f o l l o w i n g   c l o s u r e :  
Area 29-7 - "The waters  and t i d a l   f o r e s h o r e   o f  Mud Bay, 

Boundary Bay, and Semiahmoo  Bay l y i n g   n o r t h  
o f   t h e   I n t e r n a t i o n a l  Boundary L ine  and out -  

s i d e   o f  a l i n e  drawn  due  west  from  the  foot 

o f  Beecher S t r e e t   i n   C r e s c e n t  Beach t o   t h e  
Del  ta-Surrey  Municipal  Boundary,  southwest 
a long  the  boundary,  and  due e a s t   t o   t h e   f o o t  
o f   1 6 t h  Avenue i n  Ocean Park," 

The r e v i s e d   c l o s u r e   i s   i l l u s t r a t e d   i n   F i g u r e  1. 

It i s  recomnended tha t   the   Sur rey   mun ic ipa l  sewage l i f t  s t a t i o n ,  
l o c a t e d   a t   t h e   s o u t h e r n   f o o t   o f   1 2 8 t h   S t r e e t ,  be  equipped  with a 

r e l i a b l e   a l a r m   d e v i c e   t o  warn of sewage overflows, and f u r t h e r ,   t h i s  
device be  connected t o  a 24 hour manned c o n t r o l   s t a t i o n ,  such as  a 
F i re   Ha l l .   Over f l ows   no t   co r rec ted   w i th in  a 30 minu te   per iod  must 
be r e p o r t e d   t o   t h e  Boundary  Health Uni t  so t h a t  a pub l i c   warn ing  can 
be i ssued   to   s top   ha rves t i ng   o f   mo l l uscan   she l l f i sh   i n   t hose   a reas  
not  under  Schedule J Closure 29-1, f o r  a 14  day p u r i f i c a t i o n   p e r i o d  
a f t e r   c o r r e c t i o n   o f  such  an  occurrence. 

30 It i s  recommended t h a t  a s a n i t a r y  and b a c t e r i o l o g i c a l   s u r v e y   o f   t h e  

s h e l l f i s h   g r o w i n g   w a t e r s   o f  Semiahmoo  Bay be c a r r i e d   o u t   f o l l o w i n g  
the   comp le t i on   o f   t he  G.V,S.D.D, sewer p r o j e c t  and  subsequent 

cessat ion   o f   the   Whi te  Rock munic ipa l  sewage d i scha rge   t o   t he  

Campbell River,   This  survey will be schedu led   f o r   t he   w in te r  months, 
when t h e   w o r s t   p o l l u t i o n  and hydrographic  condi t ions  can be expected. 

As p a r t   o f   t h i s  survey, t he  b u f f e r  zone a t  Kwomais P o i n t  will be r e -  

eva lua ted ,   and  the   bac ter ia l   po l lu t ion   load   a r is ing   f rom  land  d ra inage 

pumping s t a t i o n s  i n  Boundary Bay will be  re-examined  during  periods o f  

continuous pumping a c t i v i t y ,  
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1 INTRODUCTION 

4 

P r i o r   t o  1962, the   wa te rs   o f  Mud Bay, Boundary Bay , and 
Crescent Beach were the  major  commercial  oyster  producing  areas o f  

B r i t i s h  Columbia,  accounting f o r   o v e r  60% o f   t h e   t o t a l   y e a r l y   h a r v e s t .  
I n   t h e   w i n t e r   o f  1962, the  Department o f   Na t iona l   Hea l th  and  Welfare, 
Publ ic   Heal th   Engineer ing  Div is ion,   conducted a b a c t e r i o l o g i c a l  

survey of   these  growing  waters .  As a r e s u l t   o f   t h e   s u r v e y ,  Boundary 
Bay was c l a s s i f i e d  as "prohib i ted,"  when i t  was found   tha t   t he   w in te r  
median t o t a l   c o l i f o r m  MPNs a t  sample s t a t i o n s   i n   t h e  main  growing 
areas  exceeded  700/100 mR. Several  sources o f   p o l l u t i o n  were imp l i ca ted  

i n  caus ing   t he   h igh   co l i f o rm  l eve l s ,   t he  most no tab le   be ing   the  
Serpent ine and Nicomekl r i v e r s  and t h e   O l i v e r  Road land  drainage  pumping 

s ta t i on .  The combined  discharge o f   t h e   S e r p e n t i n e  and Nicomekl r i v e r s  
contained  domestic and munic ipa l  sewage e f f l u e n t ,  as w e l l  as a g r i c u l t u r a l  

run-of f .  The O l i v e r  Road pumping s t a t i o n   e f f l u e n t  was also  contaminated 
wi th a g r i c u l t u r a l   r u n - o f f  and possibly  domest ic sewage from  unsewered 
homes and/or homes w i t h   f a u l t y   d i s p o s a l  systems.  These  sources  were 
becoming i n c r e a s i n g l y   p o l l u t e d  as a r e s u l t   o f   t h e   r a p i d   u r b a n i z a t i o n  
o f   S u r r e y  and Del ta .   Dur ing  the  two  years  fo l lowing  the  c losure,   the 
m a j o r i t y   o f   o y s t e r   l e a s e s   i n  Mud Bay were  depleted o f   t h e i r   s h e l l s t o c k ,  
and marketable  oysters have n o t  been commercial ly  harvested  s ince 1962. 

I n  1972, the  area  under  closure was r e d e f i n e d   f o r   i n c l u s i o n  
i n  the  shel l f ish  contaminated  area  "Schedule J" o f  the  amended B r i t i s h  
Columbia  Fishery  Regulations, and i s   p r e s e n t l y  as fo l l ows :  

"Area  29-1 - The waters and t i d a l   f o r e s h o r e   o f  Boundary 

Bay, Mud Bay, and Semiahmoo Bay, Area 29, 
l y i n g   i n s i d e ,   t h a t   i s   n o r t h e r l y   o f   t h e  
International  Boundary  Line." 

S i n c e   t h e   i n i t i a l   c l o s u r e   i n  1962', cons ide rab le   res iden t ia l  
development has taken  p lace i n   t h e   M u n i c i p a l i t i e s   o f   W h i t e  Rock, Surrey, 
and Delta. Between the   years  1961  and  1971, t h e   t h r e e   m u n i c i p a l i t i e s  

exper ienced  populat ion  increases  o f  60%, 39%  and  214%, respec t i ve l y '  
(Table 1 ) , w i t h  'a  subsequent  increase i n   t h e  demand fo r   domes t i c  

S t a t i s t i c s  Canada 
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w a s t e   d i s p o s a l   f a c i l i t i e s ,  

By t h e  erld o f  1972, the  major  domestic and m u n i c i p a l   d i r e c t  
d i s c h a r g e s   o f  sewage t o   t h e  Nicomekl  and  Serpentine  rivers,  and 
Boundary Bay, were p a r t i a l l y   o r   c o m p l e t e l y   e l i m i n a t e d   w i t h   t h e  
complet ion o f  a sewage co l lec t ion   sys tem  serv ing   Sur rey .  

The M u n i c i p a l i t y  o f  White Rock cont inued  to   d ischarge 
t r e a t e d  sewage t o   t h e  Campbell R iver ,   w i th   subsequent   d ischarge  to  
Semiahmoo  Bay. I n   e a r l y  summer, 1973, a p r e l i m i n a r y   b a c t e r i o l o g i c a l  
re-assessment o f   t h e   w a t e r   q u a l i t y   o f  Semiahmoo Bay and Mud Bay was 

conducted  by  personnel o f  t he  She1 l f i s h  Water Q u a l i t y  Program, 
Environmental   Protect ion  Service  (1) .  The sampling  program was n o t  
extensive,  due t o   l i m i t a t i o n s   i n  manpower and resources,   but   the 
results d i d   i n d i c a t e  t h a t  u n a c c e p t a b l e   b a c t e r i a l   p o l l u t i o n  was be ing  
experienced i n  Semiahmoo Bay as a r e s u l t   o f   t h e  sewage discharge 
from  the  White Rock Munic ipa l  sewage t rea tment   p lan t .  

TABLE 1 POPULATION STATISTICS - WHITE ROCK, SURREY, DELTA 

White Rock Surrey  Del ta  

1961 ’ 6,453 70,838 14,597 
1971 ’ 10,349 98,601 45,860 

1976 (est.)’ 14,000 125,000 69 , 000 

’ S t a t i s t i c s  Canada Census 
’ Munic ipa l   est imates 
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Samples taken  along  the  Crescent Beach s h o r e l i n e   d i d  meet the  
ex i s t i ng   she l l f i sh   t o ta l   co l i f o rm  g row ing   wa te r   s tandard ;  however, t he  
presence o f   f e c a l   c o n t a m i n a t i o n   i n   t h e   S e r p e n t i n e  and  Nicomekl r i v e r s ,  and 

the  1 arge  expanses o f  Mud Bay which  remained  unsurveyed a t   t h i s  time, cou ld  
n o t   p e r m i t  any  change i n  t h e   s t a t u s   o f   t h i s   s h e l l f  ish  growing  area. 

Since 1973, t h e r e  has  been cons ide rab le   i n te res t  shown i n  
t h e   p o s s i b i l i t y   o f   r e a c t i v a t i n g  some o f   t h e   o y s t e r   l e a s e s   i n  Mud Bay 
fo r   the   purpose  o f   g rowing  seed oysters  as w e l l  as mature  oysters 
o f  marketable  qual i ty .   Whi le  seed oys te rs   a re   no t   so ld   f o r  
consumption  and  are  therefore  not o f   pub l i c   hea l th   conce rn ,   ma tu re  
oysters  grown i n  Mud Bay w o u l d   r e q u i r e   r e l a y i n g   o r   d e p u r a t i o n   p r i o r  
to   marke t ing ,  i f  t h e   w a t e r   q u a l i t y  was s t i l l  unacceptable. As a 
r e s u l t   o f   t h e  renewed i n t e r e s t   i n  Mud Bay as  an oyster-producing  area, 
and  of  requests  by  the  Marine  Resources  Branch,  Province o f   B r i t i s h  
Col  umbia , and the   F i she r ies  and  Marine  Service,  Environment Canada, a 
b a c t e r i o l o g i c a l  and s a n i t a r y   s u r v e y   o f   t h e  Mud Bay, Boundary Bay, 
and  Crescent Beach areas was conducted  between  March 22 and May 21, 1976, 
by  personnel o f   t h e   S h e l l f i s h  Water Q u a l i t y  Program,  Environmental 
Protect ion  Serv ice.  The purpose o f   t h e   s u r v e y  was th ree - fo ld :  

1 To i d e n t i f y  and eva lua te   po l l u t i on   sou rces   t o  Mud Bay, Boundary 

Bay, and  Crescent Beach. 

2. To eva lua te  the she l l f i sh   g rowing   wa te r   qua l i t y  i n  p rev ious ly  

unsurveyed  areas o f  Mud Bay, Boundary Bay, and  Crescent Beach. 

3.  To determine  whether an improvement  had occurred i n   t h e   w a t e r  
q u a l i t y   o f   C r e s c e n t  Beach s ince 1973. 

Semiahmoo Bay was no t   re -su rveyed   a t   t h i s   t ime  due t o   t h e  
planned  connection o f  the  White Rock sewerage  system to   t he   Grea te r  
Vancouver Sewerage and  Drainage D i s t r i c t  (G.V.S.D.D.) t r u n k   l i n e ,  and 
subsequent  cessation o f   t h e   m u n i c i p a l  sewage d i s c h a r g e   t o   t h e  Campbell 
River. Semiahmoo Bay will be r e - s u r v e y e d   a f t e r   c o m p l e t i o n   o f   t h i s  

p r o j e c t .  
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2 SAMPLE STATION LOCATIONS 

Marine sample stations were chosen t o  assess  the  extent and 
degree of contamination to  the  shellfish growing waters  arising from 
several  freshwater  inputs t o  the  area. 

Seven stations were established between  Beach  Grove and Mud 
Bay to  evaluate  the  effects of four  land  drainage pump stations:  the 
3rd and 1 2 t h  Avenue pump stations i n  Beach Grove, the Beharrel Pump 
Station, and the  Oliver Pump Station  at   the  foot of 1 1 2 t h  Street  i n  
Delta.  Effluent from the 3rd Avenue, Beharrel, and Oliver Pump 
Stations was sampled concurrently  with  the marine  sampling. 

The remaining 26 marine stations were assigned t o  the 
Crescent Beach area t o  assess  the  effects of  contamination arising 
from the Nicomekl River and onshore  sources. Five o f  these marine 
stations were duplicated from the 1973 Preliminary Assessment of 
Boundary  Bay, B.C, (1 )  t o  determine what changes, i f  any, had occurred 
i n  the  water  quality d u r i n g  the  intervening  years. Freshwater samples 
were taken from the mouths o f  the  Serpentine and  Nicomekl rivers 
concurrent w i t h  the marine sampling. 

Marine and freshwater sample station  locations  are  i l lustrated 
i n  Figure 2, 
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3 FIELD PROCEDURES AND METHODS 

Sampl ing  stat ions  were  selected, and a b a c t e r i o l o g i c a l  and 

phys ica l   water- test ing  program was developed, t o  assess   t he   she l l f i sh  
g rowing   water   qua l i t y  and the  source o f   p o l l u t a n t s .  

3.1 Bacter io log ica l   Sampl ing and Analyses 

All water  samples f o r   b a c t e r i o l o g i c a l   a n a l y s e s  were c o l l e c t e d  

i n   s t e r i l e  170 o r  340  cc  wide-mouth b o t t l e s  , approximately 15 t o  30 cm 
below  the  water  surface. The w a t e r   d e p t h   a t   c o l l e c t i o n   p o i n t s   o v e r  
s h e l l f i s h  beds d i d   n o t  exceed 1.2 metres, Samples were  col lected  by 
boa t   o r  on f o o t  , and s to red   i n   coo le rs   a t   t empera tu res   no t   exceed ing  
10°C u n t i l  processed.  Analyses  were ca r r i ed   ou t   i n   t he   Env i ronmen ta l  

Protect ion  Serv ice  Regional   bacter io logy  laboratory  i n  Nor th Vancouver, 
and  were  performed w i t h i n   t h r e e   h o u r s   o f   c o l l e c t i o n .  

The f e c a l   c o l i f o r m  MPN per  100 mR was determined  using  the 

m u l t i p l e   t u b e   f e r m e n t a t i o n   t e c h n i q u e   ( a t   l e a s t  3 d e c i m a l   d i l u t i o n s   o f  

5 tubes  each) , as  described i n   P a r t  407C o f  t h e   1 3 t h   e d i t i o n   o f  
Standard Methods fo r   the   Examinat ion   o f  Water  and  Wastewater (2 ) .  
Incubat ion  was f o r  24 f 2 hours i n  a water   bath  equipped  wi th  a 
c i r cu la t i on   dev i ce ,  and  maintained a t  44.5 t 0.2OC. Presumptive 
c u l t u r e  media  used was Bacto-Laury l   Tryptose  Broth;   feca l   co l i form 

determinations  were made us ing  Bacto-EC medium, 

She l ls tock  samples  were  analyzed f o r   f e c a l   c o l i f o r m s   a c c o r d i n g  

t o   t h e  method s t a t e d  above, w i t h   t h e   f o l l o w i n g   p r e p a r a t o r y   s t e p s .  
Approximately 250 g o f   s h e l l s t o c k  were a s e p t i c a l l y  shucked i n t o  a 
s t e r i l e ,   t a r e d   b l e n d e r   j a r .  An equal  weight o f   s t e r i l e  phosphate- 
b u f f e r e d   d i l u t i o n   w a t e r  was added t o   t h e   j a r ,  and the   con ten ts  were 
blended a t  14,000 rpm f o r  90-120  seconds. Immediate ly   a f ter   b lending,  
20 grams o f   t h i s   m i x t u r e  was added t o  80 ml l  o f   d i l u t i o n   w a t e r ,   g i v i n g  
a f i n a l   1 / 1 0   d i l u t i o n   o f   t h e   o r i g i n a l   s h e l l s t o c k .  The standard MPN 
t e s t  was p e r f o r m e d   u s i n g   t h i s   d i l u t i o n .  It was d e s i r a b l e   t o  use a t  

l e a s t  12  animals  per  sample,   a l though  th is was not  a lways  possible.  

Standard  p la te  counts  on the  shel lstock  were  performed, as 
descr ibed i n  P a r t  406 o f  Standard Methods. 
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3.2 Physical  and  Chemical Tes t i ng  Equipment  and  Analysis 

Temperature  and s a l i n i t y  measurements a t  mar ine   s ta t ions  
were made a t  a depth o f  15 t o  30 cm below  the  water  surface,  using an 

immersible  Celcius  thermometer and  an American Opt ica l   re f rac tometer ,  
Catalogue No. 10419. Wind  speeds  were  determined w i t h  a  Dwyer  hand- 
held  wind  meter. 

Tide  data  presented i s   t h a t   f o r   P o i n t   A t k i n s o n ,  and t h e   r a i n -  
f a l l   d a t a  was obtained  from  the  Atmospheric  Environment  Service o f  
Environment Canada, l o c a t e d   a t  Vancouver I n t e r n a t i o n a l   A i r p o r t .  
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4 RESULTS. . .  

D a i l y   b a c t e r i o l o g i c a l  , phys ica l  , and elemental   data  for  
each  sample s t a t i o n   i s   p r e s e n t e d   i n  Appendices I11 and IV. Fecal 
c o l i f o r m   r e s u l t s   f o r   m a r i n e  and  f reshwater   s ta t ions  are summarized 
i n  Tables 2 and 3, respec t ive ly .  

The r e s u l t s  have  been i n t e r p r e t e d  and the  growing  waters 

c l a s s i f i e d  based  on t h e   f o l l o w i n g   c r i t e r i a :  

I n   o r d e r   t h a t  an area  can be c o n s i d e r e d   b a c t e r i o l o g i c a l l y  

s a f e   f o r   t h e   h a r v e s t i n g   o f   s h e l l f i s h ,   t h e   f e c a l   c o l i f o r m  median MPN 
o f   t h e   w a t e r  must not  exceed  14/100 mR, and no t  more  than  10% o f   t h e  

samples o r d i n a r i l y  exceed an MPN of  43/100 mR f o r  a 5 tube  decimal 
d i l u t i o n   t e s t   i n   t h o s e   p o r t i o n s   o f   t h e   a r e a  most  probably  exposed t o  
fecal   contaminat ion  dur ing  the  most  unfavourable  hydrographic and 
po l l u t i on   cond i t i ons . ’  

During  the  survey, 278 marine  and 21 freshwater  samples 
were c o l l e c t e d  and  analyzed f o r   f e c a l   c o l i f o r m   l e v e l s .  A minimum 
o f   s i x  samples was c o l l e c t e d   f o r  each  marine  stat ion.  The 
bac te r io log i ca l   resu l t s   p resen ted  i n  Table 2 show t h a t  20 of   the 
33 marine  stat ions  met  the  shel l f ish  growing  water  standard.  O f  

the  remaining  13  sample  stat ions  which  were  c lassi f ied  as 
unacceptable, 7 exceeded the   s tandard   a t   t he   med ian   l eve l  and 6 
exceeded the   s tandard   a t   t he  90 p e r c e n t i l e   l e v e l .   H i g h   f e c a l   c o l i f o r m  
l e v e l s  were also  found i n   s h e l l s t o c k  samples  taken  near  the  mouth o f  

t he  N i  comekl River. 

Ra in fa l l   du r ing   t he   su rvey   pe r iod  (March-May i n c l u s i v e )  
t o t a l l e d  173.0 mm, o n l y  7.14 mm i n  excess o f   t h e  average t o t a l  
r a i n f a l l   r e p o r t e d   f o r   t h e s e   t h r e e  months ( 3 ) .   P r e c i p i t a t i o n   d a t a  
i s  presented  graphica l ly  i n   F i g u r e  3. It was d i f f i c u l t   t o  
i d e n t i f y  any c o r r e l a t i o n  between r a i n f a l l  and b a c t e r i o l o g i c a l   r e s u l t s  

due to   the  ra ther   inconsis tent   sampl ing  schedule.   Sampl ing  could 
on l y  be  conducted  dur ing  h igh  t ides due t o   t h e   e x t e n s i v e   t i d a l   f l a t s  
i n   t h e  area. 

. 

This  repor t   expresses  the  10  percent  limit i n  terms o f  a 90 p e r c e n t i l e  
MPN value  which  must  not  exceed 43 per  100 mR. 
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TABLE 2 SUMMARY OF FECAL COLI FORM MPN DATA FOR MARINE STATIONS 

Sample  Number o f  MPN Fecal  Coliform  MPN/100 mR 
Station  Samples Range 

Median 90 Percentile 
~~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

8 
12 
8 
7 
7 
7 
7 
6 
6 

I 1  
7 
7 
9 
6 

1 1  
6 

11 
10 
1 1  
6 
6 
6 
12 
7 

1 1  
6 
6 

11 
10 

30 1 1  
31 1 1  
32 1 1  
33 7 

~ ~~~ ~ 

< 2  - 170 
< 2 - 240 
< 2 - 540 
< 2  - 350 
< 2  - 79 
< 2  - 49 
< 2 - 330 
23 - 350 
5 - 110 
2 - 240 
2 - 110 

< 2  - 94 
<2 - 79 
< 2  - 130 
< 2  - 49 
< 2  - 8 
< 2 - 240 
< 2 - 110 
< 2  - 49 
< 2  - 1 1  
< 2  - 33 
< 2  - 5 
< 2  - 79 
< 2  - 70 
< 2  - 49 
< 2  - 5 
<2 - 23 
< 2  - 130 
< 2  - 79 

~~ 

6.5 
8.0 
17.0 
2.0 
5.0 
11.0 
23.0 
205.0 
59.5 
23.0 
22.0 
1 1  .o 
5.0 
21 .o 
2.0 
2.0 

< 2.0 
< 2.0 
<2.0 
<2.0 
2.0 
2.0 
5.0 
8. 0 

C2.0 
' C2.0 

3.0 
< 2.0 
<2.0 

< 2 - 240 2.0 
' < 2  - 110 4.0 

<2 - 23 < 2.0 
< 2  - 130 2.0 

122.0 
142.6 
147.2 
11.0.6 
31.4 
37.8 
154.3 
350.0 
91.4 
48.7 
88.3 
83.5 
52.0 . 

81.4 
21.5 
6.2 
22.0 
8.0 
3.8 
7.4 
14.4 
3.2 
28.2 
53.2 
7.9 
3.2 
12.2 
3.8 
12.0 
12.4 
30.5 
22.3 
16.1 



- 10 - 

TABLE 3 SUMMARY OF  FECAL  COLIFORM MPN DATA  FOR  FRESHWATER 
STAT IONS 

Samp 1  e Number o f  MPN Mean Fecal  Col ifom 
S t a t i o n  Samples Range  MPN/1 00 mR 

P1 

P2 

P3 

s1 

s2 

3 79 - 350 

3 20 - 240 

4 350 - 1300 

5 170 - 790 

6 130 - 490 

186.3 

143.3 

885.0 

422.0 

305.0 
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It should be no ted   t ha t   t h i s   su rvey  was not  scheduled 
a t  a t ime when hydrographic and p o l l u t i o n   c o n d i t i o n s  were  expected 
t o  be t h e   w o r s t ,   H e a v i e s t   p r e c i p i t a t i o n   i n   t h i s   a r e a   n o r m a l l y  
occurs  between  the  months o f  October  and  February. However, h ighe r  
p r i o r i t y   s u r v e y  commitments i n   o t h e r   a r e a s   o f   t h e   p r o v i n c e   p r e v e n t e d  

a s t u d y   t o  be conducted a t   these  t imes.  

4.1 Beach Grove t o  Mud Bay 

Sample s t a t i o n s  1 - 7 were pos i t ioned  a long  the  dyked 
sho re l i ne  between Beach Grove  and Mud Bay, p r i m a r i l y   t o  assess the  
impact o f   f i v e   d r a i n a g e  pump s t a t i o n s  on t h e   r e c e i v i n g   w a t e r   q u a l i t y .  
The F i she r ies  and Mar ine  Serv ice  o f   Env i ronment  Canada r e p o r t s  a clam 
resource o f  1 i t t lenecks ,   horse  clams , cockles , and b u t t e r  clams  west 

o f  Mud  Bay. 

S ta t i ons  1, 2, 3,  4, and 7 a l l   e x h i b i t e d   f e c a l   c o l i f o r m  
leve ls   wh ich  exceeded the  growing  water  standard.   Stat ions 5 and 6 
a1 so e x h i b i t e d   e v i d e n c e   o f   f e c a l   p o l l u t i o n  , a1 though  the   leve ls  were 
low enough t o  meet the  standard. A comprehensive  sampling  program 
was d i f f i c u l t   t o   u n d e r t a k e   i n   t h i s   a r e a  due t o   t h e   e x t e n s i v e  mud f l a t s  
and the  dangers  associated  wi th  sampl ing i n  areas o f  quicksand. 

Dur ing  the  survey  per iod,   the pump s t a t i o n s  were n o t  
o p e r a t i n g   a t   a l l   t i m e s  and, consequently,  sampling o f   t h e   e f f l u e n t s  

was i r r e g u l a r .  All pumps were repor ted ly   operated  by a f l o a t  system, 
w i t h   h i g h  and  low l e v e l   c o n t r o l s .  The pumps genera l l y   opera te   on ly  

d u r i n g   h i g h   t i d e s ,   w i t h  a g rav i ty   f low  sys tem  dur ing   low  t ides .  The 

heaviest  pumping a c t i v i t y   o c c u r s  between November and  February,  with 
a v i r t u a l  shut-down o f   o p e r a t i o n   d u r i n g   t h e  summer months. 

4.1.1 T h i r d  Avenue Pump S t a t i o n  (Beach  Grove).  This  stat ion 
has a capac i t y  o f  606.1 I l lsec  (8000  Igpm),  and  reportedly  runs 
s t e a d i l y   d u r i n g   t h e   w i n t e r .  The area  being  drained i s   p r e s e n t l y  
sewered,  and the  pump e f f l uen t   shou ld   con ta in  no domestic sewage. 
Contaminat ion  resul ts   f rom  pasture land and surface  run-off.   There 
i s  one d a i r y   f a r m   i n   t h i s   d r a i n a g e   a r e a .   T h i s   e f f l u e n t  was sampled 
three  t imes and e x h i b i t e d  a mean f e c a l   c o l i f o r m  MPN o f  186.3/100 mR 

( P I  1. 

f 
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4.7.2 12th Avenue Pump S t a t i o n  (Beach  Grove). The c a p a c i t y   o f  

t h i s  pump i s   r a t e d   a t  7136.4 R/sec  (15,000  Igpm). T h i s   s t a t i o n   d r a i n s  
some farmland and  a gol fcourse, as w e l l  as  sewered p o r t i o n s   o f  Beach 
Grove. The combined d r a i n a g e   a r e a   f o r   t h i s  pump, and the   3 rd  Avenue 
pump, i s  approximately 2,000 acres; i t  i s   a n t i c i p a t e d   t h a t   t h e   3 r d  

Avenue s ta t i on   d ra inage  will be d i v e r t e d   t o   t h e   1 2 t h  Avenue s t a t i o n  
by 1981. T h i s   s t a t i o n  was n o t  sampled due t o   t i m e   c o n s t r a i n t s .  

4.1.3 Boundary Bay A i r p o r t  Pump S t a t i o n .   T h i s   s t a t i o n   c o n s i s t s   o f  two 
pumps, each r a t e d   a t  606.1 R/sec (8,000 Igpm),  which  drain  pastureland  and 
unsewered r e s i d e n t i a l  areas. F a c i l i t i e s   a t   t h e   o l d   a i r p o r t   p r e s e n t l y  house 

a d r i v e r   t r a i n i n g   c e n t e r ,  a mobi le home manufac tur ing   p lan t  and a modular 
home manufactur ing  enterpr ise,  The former  two  businesses  discharge sewage 
to   ho ld ing   t anks   wh ich   a re  pumped o u t   t o   t a n k   t r u c k s   a t   r e g u l a r   i n t e r v a l s  
w i t h  subsequent  disposal  via a reg iona l  sewage t rea tment   p lan t .  A t  the  t ime 

o f   p r i n t i n g ,   t h e   l a t t e r   b u s i n e s s  was d ischarg ing sewage t o   t h e   o l d   a i r p o r t  
sewage c o l l e c t i o n  system,  which i s  no l o n g e r   o p e r a t i n g   s a t i s f a c t o r i l y .   A c t i o n  
was be ing   taken  to  remedy t h i s   s i t u a t i o n ,  p resumably   th rough  the   ins ta l la t ion  

o f  a ho ld ing   tank   s im i la r   to   the   sys tem  descr ibed  fo r   the   o ther  two  businesses. 

I n   a d d i t i o n   t o   t h i s  p r o b l e m ,   h e a l t h   o f f i c i a l s  have repor ted   the  

ex i s tence   o f   t h ree   o r   f ou r   o ld   sep t i c   t anks ,   wh ich ,   a l t hough  no longer  i n  
use, s t i l l   c o n t a i n  sewage wastes. It i s  conce ivab le   tha t   e f f luen t   f rom  these 

sources  and  the  modular home p l a n t  may reach  the   d ra inage  d i tch   v ia  seepage 
and leach ing  and  subsequently  enter  Boundary Bay by way of the pump s ta t i on .  

4,1.4 Beharrel Pump S t a t i o n  (P21. This  pump i s   r a t e d   a t  1515.2 
R/sec (20,000 Igpm),  and dra ins  farmland and  unsewered r e s i d e n t i a l  
a reas .   Dur ing   t he   su rvey ,   t he   e f f l uen t   f rom  th i s   s ta t i on  was sampled 
three  t imes and e x h i b i t e d  a mean fecal  MPN of  143.3/100 mR. 

4.1.5 O l i v e r  Pump S t a t i o n  (P3L. T h i s   s t a t i o n   c o n s i s t s   o f   t h r e e  
pumps, each w i t h  a capaci ty   o f  2651.6 R/sec  (35,000  Igpm)  and, i n  
con junc t ion   w i th   the   Behar re l   s ta t ion ,   d ra ins   fa rmland and  unsewered 
res idee t ia l   a reas ,  The combined drainage  area  of   the  Beharrel  and 

O l i v e r   s t a t i o n s   i s   a p p r o x i m a t e l y  10,000 acres,   of   which  one-third i s  
Burn's Bog  and. the  remainder i s  farmland.  Sampling  of  the  Oliver 
s t a t i o n   e f f l u e n t   i n d i c a t e d   t h e   p r e s e n c e   o f   s i g n i f i c a n t   f e c a l   p o l l u t i o n ,  

w i t h  a mean fecal MPN o f  885/100 mR over  four  samplings. 
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The V a r i e t y  Farm Training  Centre,   located  on 72nd S t r e e t  

i n  east  Del ta,  was considered a po ten t ia l   source   o f   feca l   con tami r ra t ion  
t o  Boundary Bay, having a combined d i s c h a r g e   c o n s i s t i n g   o f   s e p t i c   t a n k ,  
laundry,  and  raw sewage e f f l u e n t  wastes t o  a d i t c h   a t   t h e   r a t e   o f  4500 

Igpd. However, D e l t a   M u n i c i p a l   o f f i c i a l s  have s t a t e d   t h a t   t h i s   e f f l u e n t  
does not  reach  Boundary Bay v i a   t h e   a i r p o r t  pump s t a t i o n ,   b u t   r a t h e r  
enters   the  Fraser   River   by means o f   t h e   C r e s c e n t  Slough, Construct ion  o f  
a two-cel l   aerated  lagoon  system  to   t reat   the  e f f luent  from the  Centre i s  
scheduled f o r  August, 1976,  The expectat ion  of  the  Health  Department i s  

t h a t   t h e r e  will be  no discharge  f rom  the  lagoon, as t r a n s p i r a t i o n  and 

evapora t i on   a re   cons ide red   su f f i c i en t   t o   p reven t  sewage overflows, The 
lagoon  system i s  equipped  withanemergency  overflow  discharge t o  a d i t c h ,  

as w e l l  as  emergency t r u c k  pump-out f a c i l i t i e s .  

Numerous f a u l t y   d i s p o s a l  systems  have  been i d e n t i f i e d  by  the 
Boundary Bay H e a l t h   U n i t   i n   e a s t   D e l t a ;  however, r e m e d i a l   a c t i o n   i s  

d i f f i c u l t  due t o   t h e   p o o r   c h a r a c t e r i s t i c s   o f   t h e   s o i l  and the   h igh  

water   tab le.  

4.. 2 Crescent Beach 

Sample s t a t i o n s  8 - 27 were l o c a t e d   i n   t h e   C r e s c e n t  Beach 

area  to   assess  the  growing  water   qual i ty .  The m a j o r   s i g n i f i c a n t  
source o f   c o n t a m i n a t i o n   t o   t h e   c l a m  beds a t  Crescent Beach was t h e  
combined discharge  of   the  Nicomekl and Serpen t ine   r i ve rs ,  as i s  
ev idenced  by   the   unacceptab le   water   qua l i t y   a t   s ta t ions  8 t o  14  and 
24, The i n f l u e n c e   o f   t h e s e   r i v e r s   i s   r e d u c e d   b y   d i l u t i o n ,   d i s p e r s i o n ,  

and b a c t e r i a l   d i e - o f f   t o  such an ex ten t   t ha t   accep tab le   wa te r   qua l i t y  

was observed a t   a l l   s t a t i o n s   s o u t h   o f   s t a t i o n  14, 

The abandoned oyster   leases  located  near   the mouth o f   t h e  
Nicomekl  River  were  inaccessible  dur ing  the  survey  per iod due t o  
unfavourable  t ida l   cyc les.   Sampl ing was therefore  not   under taken;  
however, t h e r e   i s   l i t t l e  doubt  that   contaminat ion  f rom  the  Nicomekl 

t and Serpent ine   r i vers   wou ld  cause 

exceed the  standard.  

The b a c t e r i o l o g i c a l   r e s u  
have  been  compared t o   r e s u l t s   o b t a  

l i m i n a r y  assessment  and t o   r e s u l t s  

he w a t e r   q u a l i t y  i n  these  areas t o  

t s   f o r   s e l e c t e d   m a r i n e   s t a t i o n s  

ned d u r i n g   t h e  1973 E.P.S. pre- 
ob ta ined  dur ing   the  1975  beach 
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monitoring  program  conducted  by  the  Boundary  Health Unit. Table 4 
presen ts   t hese   resu l t s   i n   t e rms   o f   t he   f eca l   co l i f o rm  g row ing   wa te r  
s tandard .   Pre l im inary   examinat ion   o f   the   resu l ts   wou ld   suggest   tha t  
w a t e r   q u a l i t y  has genera l l y   de te r io ra ted   s ince  1973. It should be 
noted,  however, t h a t   t h e  1973 bac ter io log ica l   p rogram was conducted 
i n  May - June, d u r i n g   d r i e r   c o n d i t i o n s ,  and b a c t e r i a l   l e v e l s   i n   t h e  
Nicomekl  and  Serpentine  r ivers  were much l o w e r   a t   t h a t   t i m e   t h a n  was 

t h e  case dur ing  the  present   survey.  

The H e a l t h   U n i t   r e s u l t s  were  compiled  from  data  over 20 
sampl ings  dur ing June, Ju l y ,  and  August.  These resu l ts   a re   reasonab ly  
compa t ib le   w i th   t h i s   su rvey ' s   da ta ,   w i th   t he   excep t ion   o f   s ta t i on  23, 
which  demonstrated  unacceptable  shel l f ish  growing  water   qual i ty   dur ing 
t h e  sumner o f  1975, I n  any  case, the  poor   water   qual i ty   observed 
suggests   tha t   she l l f i sh   harves t ing   f rom  those  a reas   in f luenced  by   the  
Serpent ine and  Nicomekl r i v e r s   s h o u l d  be p r o h i b i t e d   d u r i n g   a l l   p e r i o d s  
o f   t h e   y e a r .  

Feca l   co l i f o rm  l eve l s   i n   bo th   t he   Se rpen t ine  and  Nicomekl 
r i v e r s  were  moderate, w i t h  mean MPNs o f  422/100 m l l  and  305/100 ml l  
r espec t i ve l y .  Upstream  sampling done i n  past  years on these  two  r ivers-  

i n d i c a t e s   t h a t   f e c a l   c o n t a m i n a t i o n   i s   p r e s e n t   f o r  a cons iderab le   d is -  
tance  upstream  (unpublished  data). These r i vers   a re   under   cons iderab le  
t i d a l   i n f l u e n c e  and, as a r e s u l t ,   t h e i r   l e v e l s  and d ischarge  ra tes  are 
c o n t r o l l e d  by  f loodgates. It i s   t h e r e f o r e   d i f f i c u l t   t o   e s t i m a t e   t h e  
t o t a l   d a i l y   c o n t r i b u t i o n   o f   c o l i f o r m   o r g a n i s m s   t o   t h e   m a r i n e   e n v i r o n -  
ment. Mean da i l y   f l ows   reco rded  i n  1975 f o r   t h e  Nicomekl  River  were 2.2 
m /sec (78.3 c f s ) ,  0.54 m /sec (19.0 c fs) ' ,  and 0.59 m /sec (21.1 c f s )   f o r  
t h e  months o f  March, A p r i  1, and May, respec t i ve l y1 ,  

3  3 3 

No s p e c i f i c   p o l l u t i o n   s o u r c e s   t o   t h e   r i v e r s  were i d e n t i f i e d ,  
a l though  p ig ,   beef   ca t t le ,   fow l ,  and da i ry   fa rms  a re   s i tua ted   a long  the  
course  of  these  waterways and,  no doubt ,   con t r ibu te  a s i g n i f i c a n t  amount 

Water  Survey  .of Canada 
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TABLE 4 COMPARISON  OF  FECAL.  COLIFORM MPN RESULTS  FOR 
SELECTED  STATIONS  AT  CRESCENT  BEACH 

1976 E.P.S. Survey  1975 Health Un i t  Survey'  1973 E.P.S. Survey 

Station Median 90 percent i le  Median  90 Percent i le  Median  90 Percenti le 

9  59.5  91.4 - - 9.4 31.8 

10 

13 

23.0  48.7  19.0  43.0  2.0  49.0 

- < 2.0 5.9 5.0  52.0 - 
23 5.0 28.2  23.0  93.0 

24 8.0 53.2  19.0  43.0 

17.0 30.0 

- - 

Fecal  densities  determined  using  9  tube MPN series 

o f  fecal pol 1 ution. Municipal sewage discharges t o  these  rivers have 
been discontinued  as a result of connection t o  the G.V.S.D.D., and the 
majority of homes in the watershed area  are now sewered. 

Two municipal sewage l i f t  stations  service approximately 385 
properties i n  Crescent Beach, and pump the sewage t o  a G.V.S.D.D. pump 
station which subsequently pumps through a 20" O.D. t r u n k  l ine ,  under 
the  Serpentine and Nicomekl rivers t o  the Annacis Island sewage treat-  
ment plant. I t  i s  conceivable tha t  an extended pump failure a t  the 
pump station,  located a t  Kidd Street and Gilly Avenue, could result i n  
sewage overflowing t o  a drainage  ditch running behind the homes along 
Gilly Street, and ultimately  reaching  the beach a t  Blackie S p i t .  To 

date, no such failures have  been reported. 

The extent of contamination from the  Serpentine and Nicomekl 
rivers  also  manifests  itself  in  the  bacteriological  results obtained for 
she1 lstock samples (Table 5). W i t h  the  exception of S ta t ion  8 results, 
data  from the  shellstock  indicates  excessive  fecal  coliform  levels. 
Station 24 exceeded the Fisheries Inspection Branch applied market standard 
of a fecal  coliform MPN level o f  230/100 mR. This da ta  should be 
considered  as  supportive o f  the  water d a t a ,  b u t  i t  may not be representat- 

b 

. 
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TABLE 5 BACTERIOLOGICAL RESULTS - SHELLSTOCK  SAMPLES 

MPNI100 ma. 
Salnpl e Sampling 
Station Date SPCIg  Total  Confi nned Feca 1 

8 June 9/76  450  460 20 

13 June 10/76 515. 1100 

24 June 11/76 1200  16000 

210 

9200 

13 June 11/76  325  460  90 

i v e   o f   t h e   b a c t e r i o l o g i c a l   q u a l i t y   o f   a l l   s h e l l s t o c k ,  as i t  was d i f f i c u l t  

t o   o b t a i n   s u f f i c i e n t   a n i m a l s   f o r  each sample. 

The b a c t e r i o l o g i c a l   q u a l i t y   o f   t h e   w a t e r s   o v e r l y i n g   c l a m  
beds s o u t h   o f  Beecher  Street was exce l l en t ,  and d i d   n o t   a p p e a r   t o  be 
in f luenced  by  the  Serpent ine and  Nicornekl r i v e r s .   L i t t l e n e c k  clams, 
horse  clams,  cockles, and b u t t e r  clams  abound i n   t h i s  area. 

4.3 Kwornais Po in t  

The b i va l ve   mo l l  uscan  resource i n   t h e   v i c i n i t y   o f  Kwornais 
Po in t  i s  l i m i t e d ,   a l t h o u g h   l i t t l e n e c k  and b u t t e r  clams a re   repo r ted l y  
found  here.  Sampling i n  th i s   a rea   con t inued  as f a r   e a s t  as t h e   f o o t   o f  
Bergstrom  Street, and a l l  sample s t a t i o n s  met the   feca l   co l i fo rm  g rowing  
water  standard. 

On A p r i l  21 , 1976 , u n u s u a l l y   h i g h   f e c a l   c o l i f o r m   l e v e l s  were 
d e t e c t e d   i n  samples  from  stat ions 27 - 33 i nc lus i ve .  The source o f   t h e s e  
co l i f o rms  was no t   asce r ta ined ,   a l t hough   the re   a re   two   ma jo r   poss ib i l i t i es :  

1. A moderately  heavy r a i n f a l l  (16.76 mm) occurred  on  Apr i l  19,  1976, 
which may have r e s u l t e d  i n  c o n s i d e r a b l e   f e c a l   p o l l u t i o n   e n t e r i n g   t h e  
receiv ing  waters   by way o f  a s t o r m   d r a i n   l o c a t e d   a t   t h e   f o o t   o f  
Stevenson  Street  (128th  Street) .  However, no  sampling was done  on 

A p r i l  20, and .it i s   u n l i k e l y   t h a t   c o n t a m i n a t i o n   e n t e r i n g   t h e   w a t e r  on 
A p r i l  19  would p e r s i s t   f o r  two  days a t  such  h igh  leve ls .  
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2. Failure of the sewage l i f t   s t a t i o n  located a t  the  foot of  Stevenson . .  

Street could result  i n  the overflow o f  raw  sewage to  the storm d r a i n  
mentioned  above. The wet well of this l if t   station  reportedly has a 
maximum retention time of  only 30 minutes prior t o  any overflow. An 
alarm located a t  the s i t e  wi l l  sound i f  there   is  a  mechanical fa i lure;  
however, pump failures  resulting from a power outage are not signalled 
by the  alarm,  as  the alarm i s  operated on l ine voltage. An 
investigation  failed t o  uncover any evidence o f  a pump or power 
failure  occurring on or about April 21. 

There is  a h i g h  probability of  health danger associated w i t h  
emergency overflow discharges a t   t h i s   l i f t   s t a t i o n ,  considering  the 
low retention time i n  the wet well and the  inadequate alarm system. 
Steps are  presently being  taken to provide a centrally  located alarm 
system,  although a completion date was not known. 

A second l i f t   s t a t i o n   i s  located a t  the  foot  of Greelman 
Street ,  and was not of potential danger to  the  receiving  waters. A 
septic t a n k  - t i l e   f i e l d  disposal system i s  t o  be installed a t  this 
station t o  accommodate  any  emergency overflows. 
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APPENDIX I MARINE SAMPLE  STATION  LOCATION DESCRIPTIONS 

Lat i tude  Longi tude  Locat ion S t a t i o n  

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

13 
14 

15 
16 

17 
18 
19 
20 
21 
22 
23 
24 

25 
26 

27 
28 
29 
30 
31 

32 
33 

49'00' 31 I' 

49'01 '39" 
49'01 '54" 
49'03'55" 
49"04'02" 
49'04'20" 
49'04'42" 
49'03'  45" 
49'03'  35" 
49'03'24" 
49"03 '28" 

49'03'20" 

49'03 13" 
49'03'06" 

49'02 '54" 
49'02 ' 44" 

49'02 ' 29" 
49' 02 ' 1 8" 
49'01 '58" 
49'02 ' 1  3" 
49" 02 ' 40" 
49'02 ' 59" 
49'03'08" 
49'03' 19" 

49'02' 55" 
49'02'25" 

49'01 '50" 
49'01 ' 30" 
49' 01 ' 24" 
49'01 '28" 
49"Ol '28" 

49'01 '20" 
49'01 '27" 

12 3'01'43" 

123'02'55" 
12 3'02 ' 49" 
122'58'06" 
122'57'25'' 
122'56'00'' 
122'54'55" 
122'52 ' 38" 
122'52'58" 
122'53'08" 
122'53'24" 

122'53'  26" 

122'53'37" 
122'53'48" 

122'54'01" 
122'54' 19" 

122'54' 32" 
1 22'54 ' 36" 
122'53'16" 
122'53'22" 
122'53'28'' 
122'53' 24" 
122'53'06" 
122'53'  10" 

1  22'53'00" 
122'52'54" 

122'52'  30" 
122" 52 ' 04" 
122'52'04" 
122'51 '30" 
122'51 '1  4" 

122'50'57" 
122'50'57" 

Of fshore  3rd Ave,  pump s t a t i o n  - Beach 
Grove 
Offshore Whitcomb Place - Beach Grove 
Foot o f   1 6 t h  Ave, - Beach Grove 
Offshore  Beharrel  pump s t a t i o n  
Foot  of   96th  Street,   Del ta 
Foot  of  104th  Street,  Delta 
Of fshore   O l iver  pump s t a t i o n  
Northern t i p   o f   B l a c k i e   S p i t  
O f f  Gov ' t .   dock,   foot   o f  Wickson Road 
O f f  l i f e -gua rd   s ta t i on ,   C rescen t  Beach 
Approx. 500 m o f f  s t a t i o n  10, i n  l i n e  
w i t h  channel  marker 
Halfway  between s t a t i o n  11  and next  
channel  marker t o  SW 
A t  second  channel  marker 
Approx.  700 m o f f   l a s t   r e s i d e n c e   n o r t h  
Beecher S t r e e t  
O f f  b l u f f ;  marked w i t h  buoy 
Halfway  between s t a t i o n  15  and  channel 
marker a t  Kwomais P o i n t  
A t  channel  marker o f f  Kwomais P o i n t  
A t  channel   marker  past   stat ion 17 
Halfway  between s t a t i o n  17  and Kwomais P t .  
Halfway  between s t a t i o n  27 and  16 
Halfway  between s t a t i o n  26 and  16 
Approx.  300 rn o f f   f o o t   o f  Beecher S t r e e t  
A t  f o o t   o f  Beecher S t r e e t  
O f f  green  house a t  beach  access  south  of 
l i f e - g u a r d   s t a t i o n  
Approx. 250 rn s o u t h   o f   s t a t i o n  23 
Approx. 1 km south o f  s t a t i o n  25 of f  
e roded   b lu f f s  
O f f  s m a l l   t r a i n   b r i d g e  
Kwomais Po in t  
Approx. 250 m o f f  Kwomais P o i n t  
Approx.  750 m e a s t   o f   s t a t i o n  28 
Approx. 400 m e a s t   o f   s t a t i o n  30 o f f   t r a i n  
s igna l  
Approx. 200 m o f f s h o r e   o f   s t a t i o n  33 
O f f  r a v i n e   w i t h   c u l v e r t ,  approx. 500 m 
e a s t   o f   s t a t i o n  31 
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APPENDIX , I 1  FRESHWATER  SAMPLE  STATION  LOCATION DESCRIPTIONS 

Samp 1 e 
S t a t i o n  Locat ion 

P1 T h i r d  Ave. (Beach  Grove) Pump S t a t i o n  

P2 Beharrel  Pump S t a t i o n   e f f l u e n t  

e f f  1 uent 

P3 O l i v e r  Pump S t a t i o n   e f f l u e n t  

s1   Se rpen t ine   R ive r   a t  Highway 99 Br idge 

s2  Nicomekl  River a t   B u r l i n g t o n   R a i l w a y  
Crossing 
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APPEND1 X I I I 

BACTERIOLOGICAL  ANALYSES  RESULTS 
AND  SAMPLING  CONDITIONS  FOR  MARINE  SAMPLES 
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BACTERIOLOGICAL  ANALYSES  RESULTS 
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