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ABSTRACT 

A s a n i t a r y   s u r v e y   o f  t h e  waters of Beaver  Harbour 

on t h e  n o r t h - e a s t   c o a s t   o f   V a n c o u v e r   I s l a n d   i n  t h e  D i s t r i c t  

of   Port   Hardy was conducted   dur ing   Augus t ,  1971, b y  p e r s o n n e l  

o f   P u b l i c  Health Engineer ing ,   Depar tment   o f   Nat iona l  Health 

and Welfare. A d d i t l o n a l   b a c t e r i o l o g i c a l  data was o b t a i n e d  

as a r e s u l t  of f u r t h e r   s a m p l i n g  carried o u t   d u r i n g   A u g u s t ,  

1 9 7 2 ,  by t he  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   o f  t h e  

Department of  t h e  Environment.  

The purpose   o f  t h e  su rvey  was t o  a c q u i r e  data on 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  t h e  s h e l l f i s h  growing waters 

p r i o r   t o  t h e  d i s c h a r g e   o f  treated domest ic  sewage i n t o  

Beaver  Harbour  from a proposed  Mobile Home Park .  

The unaccep tab ly  high c o l i f o r m   c o u n t s   i n  t h e  surveyed  

f o r e s h o r e  waters are m a i n l y   a t t r i b u t e d  t o  d i r e c t  sewage 

d i scha rges   and   s eepage   f rom  dwe l l ings   l oca t ed  on t h e  

watershed o f  t h e  unnamed creek   which   f lows   th rough t h e  For t  

Ruper t   Ind ian   Reserve   in to   Beaver   Harbour .  

The waters i n  t h e  v i c i n i t y   o f  S h e l l  and Cat t le  I s l a n d s  

meet t h e  c r i t e r i o n  f o r  an  approved s h e l l f i s h  growing area, 

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

Beaver   Harbour   could  contaminate  these waters and   cause  

f u r t h e r   d e t e r i o r a t i o n   o f  t h e  f o r e s h o r e  water q u a l i t y .  

A recommendation i s  made t o  m a i n t a i n  t he  e x i s t i n g  

contaminated  area. 

- i -  
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1. I N T R O D U C T I O N  

As a r e s u l t  of a n   a p p l i c a t i o n  dated March 1, 1971, b y  

t h e  M u n i c i p a l i t y   o f   P o r t  Hardy, t o   t h e   P o l l u t i o n   C o n t r o l  

Branch  of t h e  Department   of   Lands,   Forests , .   and^.Water  

Resources   o f  B r i t i s h  Columbia f o r  a permit  t o   d i s c h a r g e  

e f f l u e n t   f r o m  a Mobile Home Park a t  R u p e r t   D i s t r i c t   i n t o  

Beaver  Harbour,  a b a c t e r i o l o g i c a l   s u r v e y  was c a r r i e d   o u t  

by P u b l i c  Health Engineer ing,   Department  of N a t i o n a l  Health 

and Welfare, from  August 22 t o  26, 1971,  to a c q u i r e  data on t h e  

water movement and  background water q u a l i t y  of Beaver  Harbour.  

Beaver  Harbour,  as well as c o n t a i n i n g   o n e  of t h e  few 

g o o d   b e a c h e s   a c c e s s i b l e   t o  t he  r e s i d e n t s   o f   P o r t  Hardy,  i s  a 

prime s h e l l f i s h  growing area. The fo re shores   o f   Beave r   Harbour  

a n d   S h e l l   I s l a n d  a re  a s o u r c e  of c o m m e r c i a l l y   a n d   r e c r e a t i o n a l l y  

h a r v e s t e d   b u t t e r   c l a m s   a n d   h o r s e  clams, and are a t r a d i t i o n a l  

f o o d   s o u r c e   f o r  the  n a t i v e   I n d i a n s   l i v i n g  a t  Beaver  Harbour.  

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

data c o l l e c t e d  as a r e s u l t   o f   f u r t h e r   s a m p l i n g  work car r ied  

o u t   o n   s i g n i f i c a n t  fresh water i n p u t s   t o   B e a v e r   H a r b o u r  by 

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  of t h e  Department  of 

t h e  Environment  from  August 1 to 6 ,  1972. 

The geo rg raph ica l   l oca t ion   o f   Beave r   Harbour  i s  

shown i n   F i g u r e  1. 

2.  FIELD PROCEDURES AND METHODS 

S a m p l i n g   s t a t i o n s  were s e l e c t e d   a n d  a water 

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

s h e l l f i s h  growing water q u a l i t y   a n d  t h e  s o u r c e  of  b a c t e r i o l o g i c a l  

con tamina t ion .  

2 . 1  Bac te r io log ica l   Sampl ing   and   Ana lyses  

A t  each m a r i n e   s t a t i o n ,  samples were t a k e n  from a 

b o a t   u s i n g  s t e r i l e  s i x  ounce  wide-mouth b o t t l e s   a t t a c h e d  

t o  t h e  end  of a 5- foot   sampl ing   rod .  

The samples  were c o l l e c t e d  4 t o  1 foo t   be low t h e  

s u r f a c e  a t  a water d e p t h   o f  3 f ee t  a n d   s t o r e d   i n   c o o l e r s  



FIGURE 1 

G E O G R A P H I C A L   L O C A T I O N  OF 
SURVEY  AREA 

*; 

NATURAL  SCALE:  1:73,000 
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u n t i l   p r o c e s s e d .  

A t  each  fresh water s t a t i o n ,   s a m p l e s  were c o l l e c t e d  

1 t o  6 inches  below t h e  s u r f a c e   i n  a s t e r i l e  6 ounce wide- 

mouth b o t t l e   a t t a c h e d   t o   t h e  end  of a 5 f o o t   s a m p l i n g   r o d .  

Analyses  were c a r r i e d   o u t   i n  t h e  P u b l i c  Health 

Eng inee r ing   mob i l e  f i e l d  l a b o r a t o r y   l o c a t e d  at  P o r t  Hardy 

A i r p o r t  water t r e a t m e n t   p l a n t .   A n a l y s e s  were performed 

w i t h i n  t h ree  hour s  a f t e r  c o l l e c t i o n .  The t o t a l   c o l i f o r m  

count  was de te rmined   u s ing  the  Membrane F i l t e r  Technique as 

d e s c r i b e d   i n  t h e  1 2 t h  Ed i t ion   o f   S t anda rd   Me thods   fo r  t h e  

Examinat ion  of  Water and Wastewater, Part  V I I ,  page 610 .  

A n a l y s e s   o f   s a m p l e s   c o l l e c t e d   i n  1972 were c a r r i e d   o u t  

w i t h i n  5 hour s   ( ave rage  2% h o u r s )  a f t e r  c o l l e c t i o n   u s i n g  the 

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   m o b i l e   l a b o r a t o r y   l o c a t e d  

a t  t h e  water t r e a t m e n t   p l a n t .  The t o t a l   c o l i f o r m  MPN was 

de te rmined   u s ing  t h e  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  as 

d e s c r i b e d   i n  t h e  13 th  Edi t ion   o f   S tandard   Methods  for t h e  

Examinat ion   of  Water and Wastewater, Par t  407A, page 664. 

2 . 2  F l o a t   S t u d i e s  

F l o a t   s t u d i e s  were conducted  on  August 2 5  and 2 6 ,  

1971.  F l o a t s  were lauched  f rom a b o a t   i n  t h e  v i c i n i t y   o f  

t h e  p r o p o s e d   o u t f a l l  i n  Beaver  Harbour.  The f l o a t s  employed 

were of  two t y p e s :  

( a )  The metal vane t y p e  r i d i n g  a t  a d e p t h  o f   f o u r  f e e t  

below t h e  water sur face   and   buoyed  by a p l a s t i c   b o t t l e  

f i l l e d  w i t h  s u f f i c i e n t  water t o   a l l o w   o n l y   t w o   i n c h e s  

o f  t h e  b o t t l e   t o   p r o t r u d e .  

( b )  The s u r f a c e   f l o a t  t y p e  c o n s i s t i n g   o f  3 q u a r t   s i z e  

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

necks  and t h e  flagged s ta f f  t o   p r o t r u d e .  

3. DISCUSSION OF RESULTS 

The l o c a t i o n s   o f  t h e  stream and  marine sample s t a t i o n s  

- 3 -  
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are shown i n   F i g u r e  2 and   desc r ibed   i n   Append ix  1. Sample 

s t a t i o n  11 was a n   a d d i t i o n a l   s t a t i o n  established d u r i n g  t h e  

cour se   o f  t h e  f u r t h e r  work c a r r i e d  ou t  i n  1972. The b a c t e r i o -  

l o g i c a l  data o b t a i n e d   d u r i n g  t h e  su rvey  i s  assembled i n  

Tables 1 and 2 .  

The b a c t e r i o l o g i c a l   r e s u l t s   i n d i c a t e  that  t h e  

s h e l l f i s h  growing waters are contaminated  mainly  by t h e  o u t f l o w  

of t h e  unnamed c r e e k  a t  For t  R u p e r t .   R e f e r r i n g  t o  Table 1, 

samples t a k e n  a t  s t a t i o n  3, 7 and 7B g a v e   r e s u l t s   w h i c h  

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

growing area; namely a t o t a l   c o l i f o r m   m e d i a n   c o u n t   o f  t h e  

water n o t   e x c e e d i n g  70 pe r  1 0 0  m R .  Al though  only  two samples 

were c o l l e c t e d  a t  s t a t i o n  7 A ,  r e s u l t s   o f   b o t h  were ex t r eme ly  

h i g h .   I n   a d d i t i o n ,   f o r   s t a t i o n  6 ,  more t h a n  10% of   samples  

exceeded 230/100 mt. The water q u a l i t y  a t  s t a t i o n  6,  o f f  

Thomas P o i n t ,  i s  p r o b a b l y   a f f e c t e d  by t h e  d i s c h a r g e   o f  raw 

sewage from t h e  P o r t  H a r d y   A i r p o r t   o u t f a l l   s i t u a t e d   a p p r o x -  

imately 3 ,700  fee t  sou th -eas t   o f  Thomas P o i n t .  

R e f e r r i n g  t o  Table 2 ,  s a m p l e   s t a t i o n s  7 A ,  7B and 11 

gave   r e su l t s   wh ich   exceeded  the  b a c t e r i a   c r i t e r i o n   f o r   a n  

approved s h e l l f i s h  growing area. The r e s u l t s  show tha t  the 

median   co l i form MPN f o r   s t a t i o n  7A i s  grea te r  t h a n  t ha t  a t  

s t a t i o n  7B. T h i s  was expec ted  as a r e s u l t  of o b s e r v a t i o n s  

made a l o n g  t h e  c r e e k .  The c r e e k   c o n d i t i o n   a b o v e   s t a t i o n  7B 

was i n t e r m i t t e n t l y   s t a g n a n t   a n d   f l o w i n g   s l o w l y .  The water 

c o l o u r  was a dark  amber and there  was v i s i b l e   d r a i n a g e   f r o m  

t h e  f i e l d s  on e i t h e r  s ide  of t he  c r e e k .  There were n o   v i s i b l e  

o u t f a l l s   u p s t r e a m   o f   s t a t i o n  7B. 

Between s t a t i o n  7 A  and 7 B  were l o c a t e d   s i x   p o s s i b l e  

s o u r c e s   o f   f e c a l   c o n t r i b u t i o n :  

( a )  Seepage f r o m   o n - s i t e   d i s p o s a l  systems of  e igh t  t r a i l e r  

homes s i t u a t e d  on t h e  h i l l  app rox ima te ly  500 f ee t  n o r t h -  

eas t  of t h e  c r e e k   p o r t i o n   b e t w e e n   s t a t i o n  7B and t h e  

I n d i a n   R e s e r v e   r o a d   c r o s s i n g .  

- 5 -  
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( b )  Sewage d i scha rge   f rom a 2" I.D. p i p e   t e r m i n a t i n g  i n  

t h e  c r e e k  bed approximate ly  30 yards   downstream  from 

t h e  Rese rve   road   c ros s ing .  

( c )  Sewage d i scha rge   f rom a 2'' I . D .  p i p e   t e r m i n a t i n g  

i n  t h e  c r e e k  bed approximate ly  5 yards downstream 

from ( b ) .  

( d )  Sewage d i scha rge   f rom a b roken   p ipe   p ro t rud ing   f rom 

t h e  bank  above t h e  c reek   appr ixma te ly  20 y a r d s  down- 

stream f rom  ( c )  . 
( e )  Sewage discharge from a 4" I . D .  s teel  p i p e   p r o t r u d i n g  

from t h e  bank 1 2  feet  above the creek, approx ima te ly  

40 yards  downstream  from ( d ) .  

( f )  Sewage discharge from a 4'' I . D .  p i p e   p r o t r u d i n g   f r o m  

the  bank 1 2  fee t  above t h e  c r e e k   a p p r o x i m a t e l y  30 

yards  downstream  from ( e ) .  

S t a t i o n  7 A  was l o c a t e d   i n  t h e  creek benea th  t h e  last  

d e s i g n a t e d   o u t f a l l .  No d i s c h a r g e s  were obse rved   du r ing  t h e  

sampl ing   pe r iod .  It was a l s o   n o t e d  that  t h e  creek bed and 

t h e  beach a t  t h e  creek  mouth were covered  w i t h  a s s o r t e d  

s c r a p  metal and  garbage.  

Due t o  l a c k   o f   r a i n f a l l   d u r i n g  t h e  1972 sampl ing  

p e r i o d ,  t h e  c r e e k  bed downst ream  f rom  s ta t ion  11 was d r y   f o r  

a d i s t a n c e   o f   a p p r o x i m a t e l y  50 yards  t o  t h e  beach.  The c r e e k  

a t  t h e  l o c a t i o n   o f   s t a t i o n  11 was s t agnan t   and  d a r k  ember i n  

c o l o u r .  Large p a t c h e s  o f  green alga3 growth were observed  on 

t h e  b e a c h e s   a d j a c e n t   t o   b o t h   s t a t i o n s  11 and 7 A .  

Floa t s  were l a u n c h e d   i n  t h e  v i c i n i t y  of t h e  proposed  

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

t ha t  d ischarged   sewage   would   fo l low.   F igures  3A,  3B,  3 C  and 

3D of  Appendix 2 show t h e  f l o a t  movements o v e r  a two day 

p e r i o d .   F l o a t   s t u d y  No. 1 showed tha t  f l o a t s   l a u n c h e d  

beyond t h e  low water l i n e   t r a v e l l e d  a t  a ra te  of 

approximate ly  1 , 0 0 0  f e e t  per   hour   on  the  f l o o d  t i d e  and 

r e a c h e d   s h o r e   i n  less t h a n  4 hours   unde r  l i g h t  winds  from 

t h e  n o r t h .   I n   f l o a t   s t u d y  No. 2 on t h e  same day,  t h e  f l o a t s  

t r a v e l l e d   a p p r o x i m a t e l y  t h e  same d i s t a n c e   i n  a l i t t l e  ove r  
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1 h o u r   d u r i n g  t h e  las t  hour  of t h e  f l o o d  t i d e  c y c l e .  

I n   f l o a t   s t u d y  No. 3 f l o a t s   l a u n c h e d   i n  the o u t f a l l   v i c i n i t y  

t r a v e l l e d   s h o r e w a r d   d u r i n g  t h e  end  of   an ebb t i d e  c y c l e  a t  

a r a t e  o f   app rox ima te ly  750 f e e t  p e r   h o u r   u n t i l   r u n n i n g  

a g r o u n d   i n  weeds. Winds were l i g h t  from t h e  n o r t h - e a s t  

d u r i n g  t h i s  s t u d y .   I n   f l o a t   s t u d y  No. 4 ,  t h e  same day on t h e  

ear ly  f l o o d  t i d e ,  t h e  d e p t h   f l o a t   t r a v e l l e d   a l m o s t  1 ,000  

f e e t  i n  2% hours  towards s h o r e   i n  a s o u t h e r l y   d i r e c t i o n  

under  l i g h t  n o r t h e a s t   w i n d s ,  while  t h e  s u r f a c e   f l o a t   c o v e r e d  

approx ima te ly  2,5000 f e e t  i n  less t h a n  3 h o u r s   t o w a r d s   s h o r e  

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

CONCLUSIONS 

The r e s u l t s   o f  t h e  su rvey  show t h a t  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  t h e  s u r v e y e d   f o r e s h o r e  waters do   no t  meet 

t h e  c r i t e r i o n   f o r   a n   a p p r o v e d  she l l f i sh  growing area. 

T o t a l   c o l i f o r m   c o n t r i b u t i o n s  are m a i n l y   a t t r i b u t e d   t o  

d i r e c t  sewage d i scha rges   and   s eepage   f rom  dwe l l ings   l oca t ed  

on t h e  wa te r shed   o f   t he  unnamed c reek   wh ich   f l ows   t h rough  

t h e  Fort Ruper t   Ind ian   Reserve   in to   Beaver   Harbour .  . 

The waters i n  t h e  v i c i n i t y  of t h e  S h e l l  and Cat t le  

I s l a n d s  show v e r y  low c o l i f o r m   l e v e l s ,   b u t  t h e  discharge 

o f  sewage from t h e  t r a i l e r  c o u r t   s e c o n d a r y   t r e a t m e n t  

p l a n t   t h r o u g h   a n   o u t f a l l   l o c a t e d   w i t h i n  2,000 f ee t  of  

S h e l l   I s l a n d   c o u l d   c o n t a m i n a t e  these waters. 

The sewage o u t f a l l  discharge c o u l d   a l s o   c a u s e   f u r t h e r  

D e t e r i o r a t i o n   o f   B e a v e r   H a r b o u r   f o r e s h o r e  water q u a l i t y ,  

s i n c e  t h e  f l o a t   s t u d i e s  show tha t  o u t f a l l   e f f l u e n t   c o u l d  

r e a c h  t h e  f o r e s h o r e   i n  less  t h a n  2 hour s .   Under   f avourab le  

t r a v e l  t i d e  and  wind  condi t ions,  t h e  t r a v e l  time cou ld  be 

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

5.  RECOMMENDATIONS 

(a )  Contaminated Area 12-3 i n   S c h e d u l e  J of the British 

I 
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Columbia Fishery Regulations should remain unchanged. 
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A P P E N D I X  1 

SAMPLE STATION LOCATION 

DESCRIPTIONS 



DESCRIFTION OF SAMPLE STATION LOCATIONS 

SAMPLE 

STATION DESCRIPTION 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
I 

7A 

7B 

8. 

9. 

10. 

11. 

Fort Rupert  boat  launching area on a bear- line flmn northwest 
shore o€ Deer Island through  south t i p  of S e l l  Islands. 

Storey's Beach on a bearing  l ine f r o m  south t i p  of Cattle Island 
past   Comrant  Rock t o  shore. 

Proposed ou t f a l l  area on a bearing line south of Comnorant  Rock. 

East boundary of Fort Rupert Indian Reserve on a bearing l i n e  6 5 O  
W. of N. (mag. ) t o   Corn ran t  Rock. 

R.C.A.F. wharf location  approximately 2000 feet east of  Station 4. 

Opposite Thomas Point. 

Opposite muth  of creek  through Fort Rupert Indian Reserve. 

Creek through Fort Rupert Indian Reserve at beach. 

Creek through Fort Rupert Indian Reserve appmximtely 80 yards  upstream k o m  
mad crossing. 

Beaver Harbour, approximately 200 feet west of gap between Shell Islands. 

Midway on a bearing l ine  from b l u f f  at north end of Storey's beach t o  
north t i p  of Cattle Islands. ' 

Beaver  Harbour, approximately 200 feet west side of largest Cattle Island. 

Stream at north end of Storey's Beach, approximately 500 feet upstream. 

NOTES : 

I 1. 
i 

f 
! 2. 

I 
I 3. 
I 
f 4. 

Samples along shore of Beaver Harbour were taken  about 6 inches 
below the surface at wading depth regardless of the tidal stage 
i. e. not a fixed  distance from a shore  reference pint. 

Samples at Station 6 were taken  approximately 50 t o  75 yards  offshore 
due t o  extensive  kelp beds i n  area. 

Station 11 established  during 1972 survey  only. 

All compass bearing are t rue  bearings unless  otherwise  noted. 
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A P P E N D I X  2 

FLOAT STUDIES 

FIGURE 3 ( A )  F l o a t   S t u d y  August 25 

FIGURE 3 (B) F l o a t  S t u d y  August  25 

FIGURE 3 ( C )  F l o a t   S t u d y  August 26 

FIGURE 3 ( D )  F l o a t   S t u d y  August 26 
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