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ABSTRACT 

A bacteriological  survey of the  waters of Hardy Bay, 

on  the  north-east  coast of Vancouver  Island  was  carried  out 

during  August, 1971, by personnel of Public  Health  Engineering, 

Department of National  Health and  Welfare. 

The purpose  of  the  survey  was to determine  the  effect 

of the  existing  multiple  sewage  discharge on the  bacterio- 

logical  quality of the  shellfish  growing  waters  and  the  water 

movement  over  the  proposed  sewage  treatment  plant  outfall. 

The unacceptably  high  coliform  counts in the  surveyed 

waters  are  attributed to raw sewage  discharges  and  septic 

tank  effluent  seepage  to  the  bay.  Occasional  discharges 

from  fishing  and  pleasure  boats  using  the  mooring  facilities 

of Hardy Bay contribute  to  the  contamination of the  waters. 

Float  studies  show  that  effluent  discharged  from  the new 

sewage  treatment  plant  would be carried  over  the  clam  beds  at 

the  mouth of the  Tsulquate  River  and  could  cause  further 

deterioration cf the  shellfish  growing  water  quality. 

A recommendation is made to maintain  the  existing 

closure on the  shellfish  growing  areas of Hardy  Bay. 
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1. INTRODUCTION 

From August 18 to 22, 1971, a bacteriological  survey 

was  carried out  by Public  Health  Engineering,  Department of 

National  Health  and  Welfare, in the  waters of Hardy  Bay, in 

the  vicinity of Port Hardy  at  the  northern  end of Vancouver 

Island,  British  Columbia. 

There  are  at  least  nine  outfalls  discharging raw 

sewage  and  septic  tank  effluent to the  bay.  Other  possible 

sources of contamination  are  discharges  from  fishing  and 

pleasure  boats  using  the  mooring  facilities  and  septic  tank 

effluent  seepage  from  the  dwellings at the  head of Hardy  Ray. 

According  to  the  local  public  health  inspector,  these 

dwellings  have poor subsurface  disposal  systems. 

The  village  is  presently  installing  a  secondary 

sewage  treatment  plant  with a new  outfall  as  shown in F i g u r e  2. 

The outfalls in the  inner  part of the  bay will remain  however, 

as the collection  system will not  extend  further  south than the 

Latitude 50' 43' 12" 22N., line  on  Figure 2. Beaches  in  the 

area of the  existing  town  outfall  and  new  outfall  are  clam 

producers  which  have  been  closed  due  to  the  high  total  coliform 

counts in the  waters. 

The  geographical  location of the  survey  is  shown  in 

Figure 1. 

2. SAMPLING  AND ANALYSES 

For the  purpose of determining  the  bacteriological 

quality of the  waters in Hardy  Bay, 12 sampling  stations were 

established.  Station 4 to 1.2 are shown on Figure 2; Stations 1 

and 2 (not  shown)  were  located  in  the  area of the new village 

outfall, and  at  the  beach  in  front of Tsulquate I.R. # 4  

respectively. A list of the  sampling  stations  is  appended to 

this  report.  Station 11 was in the  tidal  flat  area,  hence at 

low  tide  the  station  was  not  accessible. 

Samples  were  taken  six  inches  below  the  water  surface 



F I G U R E  1 

G E O G R A P H I C A L   L O C A T I O N  OF 
S U R V E Y   A R E A  

N A T U R A L   S C A L E :  1:73,000 
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i n  a 6 ounce s t e r i l e  g l a s s   b o t t l e   a t t a c h e d   t o   t h e   e n d  of a 

5 f o o t   s a m p l i n g   r o d .   T o t a l   c o l i f o r m   d e t e r m i n a t i o n s  by t h e  

membrane f i l t r a t i o n  method were c a r r i e d   o u t   w i t h i n  three 

hour s  o f  s a m p l i n g   i n  t h e  P u b l i c  Health Eng inee r ing   mob i l e  

l a b o r a t o r y   l o c a t e d  a t  P o r t  Hardy Ai rpor t .   Dur ing   each  

sampl ing   run  t h e  t i d a l  s tage and weather c o n d i t i o n s  were n o t e d .  

During  most  of t h e  sampling d a y s ,  f l o a t   s t u d i e s  were 

c a r r i e d   o u t   i n  t h e  v i c i n i t y  of t h e  new v i l l a g e   o u t f a l l .  Two 

s t u d i e s  were a l s o   c a r r i e d   o u t  a t  t he  e x i s t i n g   v i l l a g e   o u t f a l l .  

The f l o a t s   u s e d  were: (1) p o l e s  6 fee t  long ,   weighted  to 

f l o a t   v e r t i c a l l y  w i t h  a 1 f o o t  of l eng th   above  t h e  w a t e r   s u r f a c e s ;  

( 2 )  c ros sed   vanes   each  18 i n c h e s  wide by 1 2  i n c h e s  deep, t h e  

mid-poin t   be ing   about  2 f ee t  below t h e  water s u r f a c e .  The 

v a n e   f l o a t s  were buoyed  by p l a s t i c   b o t t l e s .  The v a n e   f l o a t s  

were used to l essen   any   wind  e f f ec t  t ha t  might h a v e   a f f e c t e d  

t h e  p o l e   f l o a t s ,   b u t  i t  was found tha t  t h e  two t y p e s  used 

t o g e t h e r  had similar movement. Wind and water c o n d i t i o n s  were 

no ted  as was the  t i d a l  stage d u r i n g  t h e  s t u d i e s .  

3. D I S C U S S I O N  OF RESULTS 

( a )  B a c t e r i o l o g i c a l   r e s u l t s  show b a c t e r i a l   c o n t a m i n a t i o n  

th roughou t  t h e  bay .  Lowest  median  count,  of 1 0 4  per 100  m R ,  

i s  a t  S t a t i o n  3. 

( b )  B a c t e r i o l o g i c a l  water q u a l i t y   o v e r   c l a m  beds ( S t a t i o n s  2 

and 4 )  exceeds  t h e  maximum t o t a l   c o l i f o r m   m e d i a n   o f  70  

p e r  1 0 0  mR c r i t e r i a   f o r   a p p r o v e d  s h e l l f i s h  growing waters. 

( c )   R e s u l t s   f r o m   o t h e r   s u r v e y s   h a v e   i n v a r i a b l y   g i v e n   h i g n e r  

c o l i f o r m   c o u n t s   u s i n g  t h e  MPN t e c h n i q u e .  

( d )  S t a t i o n  4 coun t s  were g e n e r a l l y   h i g h e r  a t  low t i d e s  

p o s s i b l y   i n d i c a t i n g  movement of  sewage from t h e  e x i s t i n g  

o u t f a l l   o u t   a l o n g  t h e  s h o r e .  

( e )  F l o a t  s t u d i e s  show tha t  sewage d ischarged   f rom t h e  new 

v i l l a g e   o u t f a l l  would move o v e r  t h e  clam beds a t  t h e  

mouth o f  t h e  T s u l q u a t e   R i v e r   a n d   i n t o  t h e  harbour   toward  

t h e  Government Wharf on a r i s i n g  t i d e  and  low  wind 

- 4 -  
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c o n d i t i o n s .   ( F l o a t   S t u d i e s  # 2 ,  4 and 5 ) .  There i s  

also good movement  away from t h e  new v i l l a g e   o u t f a l l  

area on f a l l i n g  t i d e s  where t h e r e  i s  no  opposing  wind 

( F l o a t   S t u d i e s  #1 and 4) and when the re  i s  an   oppos ing  

wind  on r l s i n g  t i d e s  (F loa t   S tudy  # 3 ) .  F l o a t   S t u d y  # 2  

was anomalous, i . e . ,  movement  away f r o m   t h e   h a r b o u r  

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

wind  and swell from the  NE t o  E p o s s i b l y   c a u s e d  some 

movement t o w a r d   t h e   s h o r e .  

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

movement i n t o  t h e  harbour   and onto t h e  s h o r e  on a r i s i n g  

t i d e  w i t h  l i t t l e  w i n d   a n d   p a r a l l e l  t o  t h e  s h o r e  seaward 

on a f a l l i n g  t i d e  unde r   ca lm  cond i t ions .  

4 .  CONCLUSIONS 

( a )  I n n e r   h a r b o u r   w a t e r  will r e t a i n  i t s  h i g h   t o t a l   c o l i f o r m  

c o u n t s  when t h e  new v i l l a g e   o u t f a l l  commences o p e r a t i o n  

s ince   d i scha rges   f rom  unsewered  areas at. t he  head o f  t h e  

ha rbour  will remain.  

( b )  There w i l l  be  movement of  sewage  from t h e  new v i l l a g e  

o u t f a l l   o n t o   t h e  s h e l l f i s h  beds i n  t h e  area of  t h e  

Tsu lqua te   R ive r   unde r   ce r t a in   t i dn l   and   w ind   cond i t iDns .  

( c )  There w i l l  be  movement of  sewage  from t h e  new v i l l a g e  

o u t f a l l   i n t o  t he  h a r b o u r   d u r i n g  a r i s i n g  t i d e  when t h e r e  

i s  no  opposing  wind. 

5 .  RECOMMENDATION 

The s h e l l f i s h  growing areas should   remain  closed, as 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  of' the  waters o v e r  trlese areas exceeds t h e  

maximum t o t a l   c o l i f o r m   m e d i a n   o f  70  p e r  1 0 0  mR c r i t e r i a  f o r  

approved s h e l l f i s h  growing waters. 
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DESCRIPTION OF SAMPLE STATION  LOCATIONS 

SAMPLE 
STATION 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

NOTE : 

(1) 

DESCRIPTION 

Over t he  p o s i t i o n   o f  the  new V i l l a g e   o f   P o r t  
Hardy o u t f a l l .  

I n   t h e   b a y   i n   f r o n t   o f T l s u l q u a t e   I n d i a n   R e s e r v e .  

Mid-point  on a l i n e   f r o m  t h e  o u t e r   h a r b o u r  l i g h t  

n o r t h  s ide of  Beaver  Cove. 
(FIR 4 s e c  15 f t .  (U) o n   c h a r t )   t o  t h e  p o i n t  a t  t he  

T i d a l  area between  point   on  which t h e  new sewage 
t r e a t m e n t   p l a n t  i s  l o c a t e d   a n d  t h e  o u t e r   h a r b o u r  
l i g h t .  

I n  Bear Cove abou t  100 y a r d s   f r o m   s h o r e   i n  t he  
n o r t h e r n  h a l f .  

A t  t he  foo t   o f   Doug las  Street  i n   P o r t   H a r d y .  

A t  t h e  i n n e r   h a r b o u r  l i g h t  (OK FIR 15 ft. (U) on 
c h a r t ) .  

Mid-poin t   on   l ine   f rom t h e  i n n e r   m o o r i n g   f a c i l i t y  
t o  t h e  small p o i n t   o n  the  o p p o s i t e   s h o r e .  

A t  t h e  mouth of  t he  G l e n l i o n   R i v e r .  

About 1/3 o f  t h e  d i s t a n c e   f r o m   t h e  west s h o r e  
on a l i n e   b e t w e e n   t h e  Tida l  Boundary   s ign   on   each  
s h o r e   i n  t h e  i n n e r   h a r b o u r .  

I n  t h e  t i d a l  area i n  t h e  inne r   ha rbour   on  the  west 
s ide  out   f rom t h e  MacMillan  Bloedel  machine  shop. 
Can o n l y  b e  sampled i n  a h igh  t i d e  c o n d i t i o n .  

Q u a t s e   R i v e r ,  a t  t h e  br idge  f o r   t h e   r o a d   t o  t h e  
e a s t  s ide  of t h e  i n n e r   h a r b o u r .  

S t a t i o n s  2 ,  4 ,  6 ,  and 9 w e r e   t a k e n   i n   w a t e r  d e p t h s  
o f  2 t o  3 f t .  r e g a r d l e s s   o f   t h e  t i d a l  stage.  
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FIGURE 3 ( A )  

FLOAT STUDY NO. 1 

AUGUST 18', 1971 'f 

- 9 -  



FIGURE 3 (B) 

FLOAT STUDY NO. 2 

AUGUST 19,. 1971 
J 

. 

HARDY 0 1 9 Y  
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FIGURE 3 ( C )  

FLOAT STUDY NO. 3 

AUGUST 20, 1971 . ,'. 
I 
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FIGURE 3 ( D )  

FLOAT STUDY NO. 4 

AUGUST 21, 1971 

I 
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F I G U R E  3 ( E )  

FLOAT S T U D Y  NO. 5 

A U G U S T  22', 1 9 7 1  
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