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I ABSTRAC T 

A s a n i t a r y  and bac te r io log i ca l   su rvey   o f   t he   wa te rs  and t i d a l  

f o r e s h o r e   o f   S a l t s p r i n g   I s l a n d ,   B r i t i s h   C o l u m b i a ,  was conducted  between 

July 11 and  August  19, 1977 by  personnel   o f   the  Envi ronmenta l   Protect ion 

Service,   Paci f ic   Region.  Addi t ional   survey  work was c a r r i e d   o u t  by EPS 

personnel  from  February  14 t o  18 , 1978. 

The  summer b a c t e r i o l o g i c a l   s t u d y  was under taken  to   eva lua te  

b i  V a l  ve mol l   uscan  growing-water   qual i ty  i n   t h e  area. No prev ious  

comprehensive  s tud ies  have  been  carr ied  out   to   permi t  a r e v i e w   o f   t h e  

e x i s t i n g   a d m i n i s t r a t i v e   c l o s u r e s  as s e t   o u t   i n   S c h e d u l e  1 o f   t h e   B r i t i s h  

Columbia  Fishery  Regulat ions  regarding  Contaminated  Shel l f ish  Areas. 

A d m i n i s t r a t i v e   c l o s u r e s   a r e  employed when p o l l u t i o n   i s   s u s p e c t e d   b u t   d a t a  

a r e   u n a v a i l a b l e   f o r   c o n f i r m a t i o n .  A sani tary   survey was performed 

c o n c u r r e n t l y   t o   i d e n t i f y  and eva lua te   sou rces   o f   bac te r i  a1 contaminat ion  
to   t he   s tudy   a rea .  

The w in te r   su rvey  was c a r r i e d   o u t   t o   o b t a i n   d a t a   d u r i n g  a 

p e r i o d   o f  heavy p r e c i p i t a t i o n  when sewage contaminat ion  was expec ted   t o  

be a t   i t s  worst. 

Dur ing   t he  summer and w in te r   samp l ing   pe r iods ,  a t o t a l   o f  1017 

marine  and 63 f reshwater  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 .  O f  t h e  146 mar ine   s ta t i ons  sampled, 25 d i d  n o t  meet the  

she l l f i sh   g row ing   wa te r   s tandard .  The su rvey   i nd i ca ted   f ou r  new Schedule 1 
c losures ,  and m o d i f i c a t i o n   o f   f i v e   e x i s t i n g   c l o s u r e s   i n   t h e   s t u d y   a r e a  

was necessary. 
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RESUME 

, 
Le Serv i ce  de l a   p r o t e c t i o n  de 1 'env i ronnement   ( reg ion du P a c i f i q u e )  . 0 . 

a e f f e c t u e  des e t u d e s   s a n i t a i r e s   e t   b a c t e r i o l o g i q u e s   s u r   l e s  eaux d ' e s t r a n  de 

l ' i l e   S a l t s p r i n g ,  en  Colombie-Britannique,  du  11 j u i l l e t  au  19 aout  1977. Des 

travaux  supplementaires s ' y  sont  egalement  deroules du  14  au  18 f e v r i e r  de 
1 ' annee s u i  van t e .  
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La premiere  e tude  sur  l a  s i t u a t i o n   b a c t e r i o l o g i q u e   v i s a i t  a de terminer  
4 .  

. . . 4 

l a   q u a l i t e  de l ' e a u  ou ba ignent   les   mo l lusques  b iva lves .  Aucune etude  complete 

n ' a v a i  t e n c o r e   e t e   f a i   t e  en  vue  de r e v i s e r  1 'annexe I des  reglements de peche 
de l a  Co lombie-Br i tann ique.   Ceux-c i   in te rd isent   p rov iso i rement  de pecher   les  

mol lusques  dans.  certains  secteurs  contamines. Les a u t o r i t e s   p r o v i n c i a l e s   i n t e r -  

d i s e n t   l a  peche  dans  ces secteurs,  de fagon   tempora i re ,   l o rsqu 'e l l es   en t revo ien t  

une p o s s i b i l i t e  de c o n t a m i n a t i o n .   C ' e s t   l e u r   s e u l e   f a s o n   d ' a g i r   c a r   e l l e s  ne 
disposent  pas des  donnees necessaires  pour  conf i   rmer  ou  inf i rmer  ces  souptons. 
Un relev: s a n i t a i r e  a comp le te   l ' e tude  en t e n t a n t   d ' i d e n t i f i e r   e t   d ' i v a l u e r   l e s  

sources de contaminat ion  bacter ienne de c e t t e   r e g i o n .  

une p i r i o d e  de f o r t e s   p r i c i p i t a t i o n s .  On s ' a t t e n d a i t   a l o r s  ce  que l a  

con taminat ion  due  aux e g o u t s   s o i t  a son maximum. 
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L a   d e u x i i m e   i t u d e   a v a i t   p o u r   b u t  de recue i  1 l i r  des  donnies  pendant 

. . 
Au t o t a l  , on a r e c u e i l l  i 1 01 7 r k h a n t i l l o n s   d ' e a u  de  mer e t  63 

, . . 
d'eau douce,  desquels  on a determine l e   t a u x  de b a c t e r i e s   c o l i f o r r n e s   d ' o r i g i n e  

feca le .   I 1   f au t   men t ionner  que l e s   e c h a n t i l l o n s   p r o v e n a n t  de 25 des  146 s t a t i o n s  

marines  ne  repondaient  pas  aux normes  de qua l i t e   app rop r iees  a 1 ' e x p l o i t a t i o n  

des mol lusques.   L 'e tude a demontre l a   n e c e s s i t e   d ' i n t e r d i r e  l a  peche  aux 

mollusques dans quatre  nouveaux  secteurs e t  de m o d i f i e r   l e s   l i m i t e s  de c i n q  
au t res .  

0 . 
0 . . 

. 0 . . . h 



TABLE OF CONTENTS 

m 

ABSTRACT 

RESUME 

TABLE OF  CONTENTS 

L i s t  o f  F igu res  

L i   s t  o f  Tables 

CONCLUSIONS 

SCHEDULE 1 CLOSURES 

1 

2 

3 

3.1 

3.2 
3.3 

4 

4.1 
4.1.1 

4.1.2 

4.1.3 

4.2 
4.2.1 

4.2.2 

4.2.3 

5 

5.1 

5.2 

INTRODUCTION 

MARINE SAMPLE STATION LOCATIONS 

FRESHWATERy SEDIMENT, AND MISCELLANEOUS  SAMPLING 

Streams,  Sediments 

Malaview  Estates Sewage Treatment   P lant  

Shel  1  stock Sampl i ng 

F I E L D  PROCEDURES AND METHODS 

B a c t e r i   o l o g i   c a l  Sampl i ng and  Analyses 
Mari ne Samples 

Shel  1  stock 

Freshwater Samples 

Physical  and  Chemical  Testing  Equipment  and  Analyses 
Mar ine   S ta t ions  

Freshwater   Stat ions 

Malaview  Estates Sewage Treatment   P lan t  

RESULTS 

Ganges and Wal te r  Bay 

Long  Harbour 

Page 

i 
ii 
iii 

v i  

v i  

v i  i 
X 

1 

4 

7 
7 
7 
7 

a 
a 
8 
9 

9 

9 

9 

9 

10 

11 
11 

15 



5.3 
5.4 

5.5 
5.6 

5.7 

5.8 
5.9 

5.10 

5.11 

5.12 
5.13 
5.14 

- i v  - 

Page 

Walker Hook 

Malaview  Estates 

Fernwood P o i n t   t o  Southey P o i n t  
Southey P o i n t   t o   P a n n i n t e r   P o i n t  

Duck  Bay,  Dock P o i n t  

Vesuvius Bay 

Booth Bay, Booth I n l e t  
Ersk i ne Poi n t  
Burgoyne Bay 

B o l d   B l u f f   P o i n t  - I s a b e l l a   P o i n t  

Fu l fo rd   Harbour  - R u s s e l l   I s l a n d  
Beaver  Point  - B a t t  Rock 

REFERENCES 

ACKNOWLEDGEMENTS 

APPENDIX I 
APPENDIX I I 
APPENDIX I11 

APPENDIX IV 

APPENDIX V 

APPENDIX VI 

APPENDIX VI1 

APPENDIX VI I I 

APPENDIX IX 

MARINE SAMPLE STATION LOCATIONS 

FRESHWATER  SAMPLE STATION LOCATIONS 
SUMMARY OF BACTERIOLOGICAL  RESULTS FOR 

MARINE STATIONS 

DAILY BACTERIOLOGICAL  RESULTS FOR MARINE 

STATIONS 
BACTERIOLOGICAL  RESULTS FOR  FRESHWATER 

STAT IONS 

SUMMARY OF TEMPERATURE AND SALINITY FOR 

MARINE STATIONS 

FULFORD HARBOUR, SALTSPRING  ISLAND - TIDAL 

HEIGHT GRAPH, J u l y  l0-AUguSt 20, 1977 

TOTAL PRECIPITATION, ST. MARY LAKE RAINFALL 

STATION - SUMMER AND WINTER SURVEYS - 
SALTSPRING ISLAND, B.C. 

SUMMARY OF BACTERIOLOGICAL 'ANALYSIS OF 

SHELLSTOCK, 1977 

16 

17 

19 
20 

20 

21 

22 

23 

23 

24 

24 
27 

28 

29 

31  
42 

44 

50 

09 

91 

98 

100 

10 2 



Y 

- v -  

APPENDIX X SUMMARY  OF WINTER ( F e b r u a r y  1578) DATA 

APPENDIX XI MALAVIEW  ESTATES SEWAGE TREATMENT PLANT 

EVALUATION,  SALTSPRING  ISLAND  SHELLFISH 

WATER QUALITY SURVEY 

P a g e  - 

104 

110 



F i g u r e  

4 

T a b 1  e 

1 

- v i  - 

L I S T  OF FIGURES 

SCHEDULE 1 CLOSURE  AMENDMENTS AND ADDITIONS 

E X I S T I N G  SCHEDULE 1 CLOSURES 

MARINE SAMPLE STATION  LOCATIONS I N  AREAS  OTHER  THAN 

A, B, AND C AND FRESH WATER SAMPLE STATIONS 

MARINE  STATION  LOCATIONS I N  AREAS A, B, AND C, 

SALTSPRING  ISLAND 

L I S T  OF TABLES 

SUMMARY OF BACTERIOLOGICAL  DATA FOR FRESHWATER 
SAMPLE STATIONS (Summer Data )  

P a g e  

x i  i i 
2 

5 

6 

P a g e  

12 



- v i i  - 

CONCLUSIONS 

The b a c t e r i o l o g i c a l   w a t e r   q u a l i t y   o f   m o s t   s h e l l f i s h   g r o w i n g  

areas  around  Sal   tspr i  ng I s 1  and was good, the  except ions  be ing  noted 

be l  ow. Three  areas - Fernwood Po in t   t o   Wa lke r  Hook, Booth I n l e t  and 

Burgoyne Bay were   re -eva lua ted   dur ing   the   w in te r  season t o  examine t h e  
e f fec t   o f   inc reased  landwash on t h e   w a t e r   q u a l i t y .   I n   t h e s e   s p e c i f i c  

cases ,   the   water   qua l i t y  was n o t   s i g n i f i c a n t l y   i m p a i r e d  beyond tha t   wh ich  

was observed  dur ing   the  summer season. I n   t h e  case of  Burgoyne Bay, 
water   qua l i t y   improved  s l igh t ly   be tween summer and  winter.  

1. 

2. 

0 

3 .  

The wa te rs   and   t i da l   f o reshore   o f   Wa l te r  Bay were  contaminated t o  

such  an ex ten t   t ha t   consumpt ion   o f   b i va l ve   mo l l uscan   she l l f i sh   f rom 

t h i s   a r e a  may pose a heal th  hazard.  The sources   o f   con taminat ion   to  

t h e  bay were  not  ascertained, a1 though  l ivestock  graze  near  the  head 

o f   t h e  bay  and r u n o f f   c o n t a i n i n g   a n i m a l   f e c a l   m a t e r i a l   i s  a probable 

source. 

Th ree   s ta t i ons   a t   t he  head o f  Ganges Harbour  were  contamined t o  such 

an ex ten t   tha t   consumpt ion  of  b i v a l v e   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  

area may pose a heal th  hazard.  

beside Ganges Creek,  the Esso gaso l i ne   s ta t i on ,   t he  Red 

the  Harbour House Hote l ,   sep t ic   d ra inage 

the  var ious  mar inas,  and  a common s e p t i c  

grocery  s tore,  

wa te r   cu l   ve r t  , 
from  the  schoo 

The waters  and 

Contaminat ion was known t o  be o r i g i n a t i n g   f r o m  an an t i que   s to re  

and  White 

i n  a storm 

discharge 

1 complex, Mahon Hal 1 , and t h e  Pub1 i c H e a l t h   b u i l   d i  ng. 

t i d a l   f o r e s h o r e   o f  Long  Harbour  were  of  acceptable 

w a t e r   q u a l i t y   f o r   t h e   p u r p o s e   o f   s h e l l f i s h   h a r v e s t i n g .  A p o t e n t i a l  

p o l l u t i o n   p r o b l e m   e x i s t s  due t o   t h e   d i s c h a r g e  o f  un t rea ted  sewage 

f rom  the  MVs Queen o f  Tsawwassen and  Queen o f   S idney   wh i le  moored a t  

the  Long  Harbour   fer ry   terminal .  



- v i i i  - 

4. The t i da l   f o reshore   wa te rs   f rom Fernwood Point   southward  to,  and 

inc lud ing   Walker  Hook, were o f   accep tab le   wa te r   qua l i t y   du r ing   bo th  

the  summer and winter   sampl ing  per iods.  Sewage discharged by the  

Malaview  Estates sewage t rea tmen t   p lan t   d id   no t   app rec iab l y   impa i r  

t h e   w a t e r   q u a l i t y   i n   t h e   i n t e r t i d a l  area.  Dur ing  the summer 

sampl ing ,   the   ou t fa l l   p ipe  was ruptured  approx imate ly  58 metres  from 
t h e   s h o r e l i n e   i n   a p p r o x i m a t e l y  1 t o  2 me t res   o f   wa te r   a t   l ow   t i de .  

5. All mar ine  s ta t ions  f rom  Southey  Point   to   Parminter   Point   were  o f  

acceptab le   water   qua l i t y   fo r   the   purpose  o f  she1  1 f i s h   h a r v e s t i n g .  

6. The wa te rs   and   t i da l   f o reshore   o f  Duck Bay were  contaminated t o  the  

e x t e n t   t h a t   c o n s u m p t i o n   o f   b i v a l v e   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  
may pose a h e a l t h  hazard. 

Two p o t e n t i a l   s o u r c e s   o f   p o l l u t i o n   w e r e   e v i d e n t :  

a)   boat moorage i n   t h e  bay; 

b) a s t r e a m   e n t e r i n g   a t   t h e  head o f   t h e  bay, which  had  septic 

sludge a t   i t s  mouth. 

7. The waters   and  t ida l   fo reshore   a long  the   eas tern   shore  o f  Vesuvius 

Bay were  contaminated to   t he   ex ten t   t ha t   consumpt ion   o f   b i va l ve  

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  may pose a heal th  hazard.  

The two m a j o r   i d e n t i f i e d   s o u r c e s   o f   p o l l u t i o n   t o   V e s u v i u s  Bay were: 
a)   the  d ischarge  o f   sept ic   tank  e f f luent   f rom  the  Seaside  K i tchen,  

b)   d ischarges  o f  raw sewage f rom  the  MV S a l t s p r i n g  Queen du r ing  
those  t imes it i s  used on the  Vesuvius - Cro f ton   c ross ing .  

8. Sample s t a t i o n s   a t   t h e  head o f   B o o t h   I n l e t  were  Contaminated t o  t he  

e x t e n t   t h a t   c o n s u m p t i o n   o f   b i v a l v e   m o l l u s c a n   s h e l l f i s h  may pose a 
health  hazard. A pond f o r   l i v e s t o c k  usage i s  l oca ted   near   the  head 

o f   t h e   i n l e t ,   b u t  was no t   d i   scha rg i  ng dur ing  the  survey  per iod  and 

the  source o f  con taminat ion   remains   un ident i f ied .  
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The o u t e r   p o r t i o n  o f  Booth I n l e t  was of   acceptable  growing  water 

qua l i t y   du r ing   bo th   w in te r   and  summer sampling. 

9. The w a t e r   q u a l i t y   i n   t h e   v i c i n i t y   o f   E r s k i n e   P o i n t  met t h e   s h e l l f i s h  

growing  water  standards. 

10. The w a t e r   q u a l i t y  a t  the  head o f  Burgoyne Bay, o v e r l y i n g   t h e  

commerci a1 oys te r   l ease  on l o t  313 exceeded  the  growing  water 
s tandard   dur ing   the  summer sampl ing  per iod.   Three  f reshwater 

s t a t i o n s   e n t e r i n g   t h e  bay were   no t   s ign i f i can t l y   con tamina ted   w i th  

feca l   ma te r ia l .  Homes s i t ua ted   nea r   t he  beach a t   t h e   o y s t e r   l e a s e  

d i d   n o t   a p p e a r   t o  have s e p t i c  seepage  and t h e   o n l y   o t h e r   i d e n t i f i e d  

po ten t ia l   source  o f  con tamina t ion   t o   t he   oys te r   l ease  was the  

d ischarge  o f  sewage f r o m   p l e a s u r e   c r a f t  moored i n   t h e  bay. 

The w i n t e r   d a t a   t h a t  were c o l l e c t e d   i n   t h i s   a r e a   i n d i c a t e d   i m p r o v e d  

w a t e r   q u a l i t y   c o n d i t i o n s   r e l a t i v e   t o  summer va lues ,   bu t   feca l  

contaminat ion was s t i l l   e v i d e n t .  A m a j o r   r a i n f a l l   c o u l d   s e r i o u s l y  
i m p a i r   t h e   w a t e r   q u a l i t y   i n   t h i s   a r e a ,  a1 though   feca l   co l i f o rm 

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

11. Four o f  t he  17 sample s t a t i o n s   i n   F u l   f o r d   H a r b o u r  exceeded the 

growing  water  standard. A small  stream on the   sou th   s ide   o f   the  

h a r b o u r   i m p a i r e d   w a t e r   q u a l i t y   i n   t h e   i m m e d i a t e   r e c e i v i n g   v i c i n i t y .  

The cause o f   f e c a l   p o l l u t i o n   t o   t h i s   s t r e a m  was not   ascer ta ined.  
F u l f o r d  Creek was the  probable  cause  of   contaminat ion  at   the  head  of  

the  harbour. 
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SCHEDULE 1 CLOSURES 

1. Walter Bay - Ganges Harbour 

The present  Area  17-9  closure  shoul d  be revoked  and  replaced w i th  t h e  

f o l l  owing: 
Area  18-5.  "The waters  and t i d a l   f o r e s h o r e   o f  Ganges Harbour, 

S a l t s p r i n g   I s l a n d ,  Area  18, i n c l u d i n g   W a l t e r  Bay, 

l y i n g   i n s i d e ,   t h a t   i s ,   n o r t h w e s t ,   o f  a l i n e  drawn 

f r o m   t h e   w e s t e r n   t i p   o f   W a l t e r  Bay s p i t ,   t o   t h e  
western  end  o f   Goat   Is land  and  thence  wester ly  

a long   t he   ax i s   o f   t he   Cha in   I s lands   t o   t he   sho re  

o f   S a l t s p r i  ng I s l a n d ,   f r o m   t h e   p e r i o d  o f  October 1 
t o  May 31; the   waters   and  t ida l   fo reshore  o f  
Ganges Harbour,  Sal t s p r i  ng Is land,  Area 18, 
i n c l u d i n g   W a l t e r  Bay, l y i n g   i n s i d e ,   t h a t   i s ,  

nor thwest  o f  a s t r a i g h t  li ne drawn  from t h e  

western t i p   o f   W a l t e r  Bay s p i t ,   n o r t h w e s t   t o  a 

p o i n t  on the   no r the rn   sho re   a t  123' 29.68'W, 48" 
51.49'N, f rom  the  per iod  June 1 t o  September 30." 

2. Long Harbour 
The present  Area  17-10  c losure  should be revoked  and  rep laced  wi th  
t h e   f o l l  owing: 

Area  18-7.  "The waters and t ida l   foreshore  o f   Long  Harbour ,  

S a l t s p r i n g   I s l a n d ,  Area 18, l y i n g   w i t h i n  a 

1000- foo t   (304   me t res )   rad ius   o f   t he   f e r r y  
1 andi  ng. I' 

3. Walker Hook - Malaview  Estates - Fernwood P o i n t  

G i v e n   t h a t   t h e   o u t f a l l   p i p e l i n e  from the  Malav iew  Estates sewage 

t r e a t m e n t   p l a n t  has  been repa i red  and  has r e s t o r e d   t h e   p o i n t   o f  

e f f l u e n t   d i   s c h a r g e   t o  700 f e e t   ( 2 1  3 metres)  f rom  the  shore1 i ne a t  

a depth  o f  44 f e e t  (13.4  metres)  below  low  water,  and  that  the 
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p o l l u t i o n  problem a t  station 48 i s  no longer evident, the present 
Area 17-11 closure should be revoked i n  i t s   ent i re ty  and the  area be 
re-opened t o  shellfish  harvesting; and further, the  present Area 
17-12 closure shoul d be  amended t o  read: 

Area 17-12. "The waters and t i d a l  foreshore of Saltspring 
Island, Area 1 7 ,  l y ing  1500 meters  northwest, and 

500 meters  southeast of the Malaview Estate 
sewage treatment  plant o u t f a l l  pipe." 

4. Duck Bay, Dock Po in t  

The f o l l  owing closure shoul d be  added t o  Schedul e 1: 
Area 17-21. "The waters and t i d a l  foreshore of Saltspring 

Island, Area 17, l y i n g  inside, t h a t  i s ,  eastward, 
of a straight l i  ne  drawn due north from the f i r s t  
headland on the south side of Duck Bay (Dock 
P o i n t )  t o  the  opposite  shore. I' 

5. Vesuvius Bay 

The f o l l  owing closure shoul d be added t o  Schedule 1: 
Area 17-22. "The waters and t i d a l  foreshore of the northern 

shore of Vesuvius Bay, Saltspring  Island, Area 
17, from a p o i n t  onshore 150 meters  north of the 
ferry termi nal t o  a point onshore 500 meters 
southeast of the ferry terminal .I' 

6. Booth Bay - Booth Inlet 

The following closure shoul d be added t o  Schedule 1: 
Area 17-23. "The waters and t i d a l  foreshore of Booth I n l e t ,  

Saltspring  Island, Area 17,  lying eastward o f  a 
straight  line drawn across  the  narrowest po in t  of 
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the   I n le t ,   f r om a p o i n t  123" 32.3O'Wy 48" 

51.89' N; no r thno r thwes t   t o  a p o i n t  on the  

oppos i te   shore   a t  123" 32.35'W, 48" 51.83'N." 

7. Burgoyne Bay 

The f o l l  owing  c losure  should be added t o  Schedule 1: 
Area  18-6. "The waters and t i d a l   f o r e s h o r e   a t   t h e  head o f  

Burgoyne  Bay,  Saltspring  Island,  Area 18, l y i n g  

i n s i d e ,   t h a t   i s ,   e a s t w a r d ,   o f  a s t r a i g h t   l i n e  

drawn  from a p o i n t   a t  123" 31.40'W, 48' 47.36'N 
on the  southern  shore,   to a p o i n t  on the   oppos i te  

shore a t  123" 30.65'W, 48" 47.72'N.I' 

8. Fu l fo rd   Harbour  

The present  Area  17-8  closure  shoul d  be revoked  and  rep laced  wi th   the 

f o l l  owing: 

Area 18-4.  "The waters   and  t ida l   fo reshore   a t   the   head  o f  
Fu l fo rd   Harbour ,   Sa l tspr ing   Is land,   Area  18, l y i n g  

i ns ide ,   t ha t   i s ,   no r thward ,   o f  a s t r a i g h t   l i n e  
drawn  from a p o i n t   a t  123" 27.25'W, 48O 45.92'N on 

the  western  shore, t o  a p o i n t   a t  123"  26.53'WY 48" 
46.06'N  on the  eastern  shore."  

Schedule 1 c losures   a re  shown i n   F i g u r e  1. 
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1 INTRODUCTION 

The G u l f   I s l a n d s   c o n s t i t u t e  a p o p u l a r   r e c r e a t i o n a l   a r e a   i n  

B r i t i s h  Columbia. They a re   she l te red   f rom  the   Pac i f i c  Ocean  by Vancouver 

Is land,   and stlppo,-5 s i zeab le   rec rea t i ona l  and  commercial   f isher ies.  O f  

t h i s   i s l a n d  g r o u p ,   S a l t s p r i n g   I s l a n d   i s   t h e   l a r g e s t .  The  1976  permanent 

p o p u l a t i o n   f i g u r e   o b t a i n e d   f r o m   S t a t i s t i c s  Canada  was 4410 and t h i s  

f i gu re   a lmos t   doub les   du r ing   t he  summer months. The t i d a l   f o r e s h o r e   o f  

t h e   i s l a n d   s u p p o r t s  a s i zeab le   she l l f i sh   resource ,   wh ich   i s   ha rves ted  by 

b o t h   r e c r e a t i o n a l  and  commerci a1 fishermen. It s h e l t e r s  numerous 

p r i v a t e l y  owned wharves,  and t h r e e   p r o v i n c i a l  government f e r r y   t e r m i n a l s .  

The bus iness  center  i s   l o c a t e d   a t  Ganges which i s   s i t u a t e d   i n  

t h e   n o r t h e r n   p a r t   o f   t h e   i s 1  and, having a permanent  populat ion  (1976)  of  

444. A t  Ganges , t h e r e   d r e  two ho te l s ,   t h ree   res tau ran ts ,  a department 

s to re ,  two la rge   g rocery   s to res ,   th ree  gas s t a t i o n s ,  two marine gas 

s t a t i o n s ,  a pub l i c   h igh   schoo l   se rv ing   t he   en t i re   Gu l f   I s l ands   a rea ,  a 

p u b l i c   h e a l t h   b u i l d i n g ,  a shopping  center, and  numerous o t h e r  

non-res ident ia l   estab l ishments.  

There  are two  commercial  oyster  leases on t h e   i s l a n d ,  one  on 
the   nor theas t   near   Southey   Po in t  and t h e   o t h e r   a t   t h e  head o f  Burgoyne 

Bay. Clams a re  dug commerc ia l l y   a t   seve ra l   l oca t i ons  on the   i s l and ,   t he  

mos t   p roduc t i ve   a rea   be ing   Boo th   I n le t   wh ich   i s   a l so   t he   l oca t i on   o f  a 
seas i de r e s o r t .  

as a 

i )  

i i )  

iii) 

i v )  

Several  factors  were  considered i n   s e l e c t i n g   S a l t s p r i n g   I s l a n d  

p r i o r i t y   s u r v e y   a r e a :  

because o f  suspec ted   po l l u t i on   p rob lems ,   f i ve   admin i s t ra t i ve  

she1 l f i s h   h a r v e s t i n g   c l o s u r e s  had  been  imposed  on c e r t a i n   a r e a s  
o f   t h e   i s l a n d   i n  1 9 7 2   w h i c h   r e q u i r e d   v e r i f i c a t i o n   i n   t h e   f o r m  

o f  a d e t a i l e d   b a c t e r i o l o g i c a l  and san i ta ry   su rvey   (F igu re   2 )  ; 

the   remainder   o f   the   fo reshore   had  no t  been p r e v i o u s l y  

surveyed; 
two  commerci a1 oys ter   leases  and several  commercial  clam  areas 

r e q u i r e d   c l a s s i f i c a t i o n   i n   a c c o r d a n c e   w i t h   t h e   C a n a d i a n   S h e l l f i s h  

Safe ty  Program;  and 

two reg i   s te red   mar i  ne d ischarges   requ i red   inspec t ion .  
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FIGURE 2 
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I 

The survey was scheduled d u r i n g  the summer  months to:  
i ) exami  ne the water qual i ty  duri  ng a period o f  increased 

island p o p u l a t i o n  and consequent increased usage o f  

sewage disposal systems; and 
i i  ) evaluate  fecal po l lu t ion  i n  moorage areas and a t  

wharves resulting from the  increased number o f  boaters. 
A d d i t i o n a l  sampling was conducted d u r i n g  February 1978, t o  

assess  the  water qual i ty  i n  selected  areas of the  island. Burgoyne Bay, 
Walker Hook, Fernwood P o i n t  and Booth In1 e t  were re-examined dur ing  this  
higher precipitation period t o  determine the  influence o f  increased 
landwash on the  receivi ng water qua l i t y .  I t  was a1 so believed t h a t  some 
po l lu t ion  sources which  were not  evident d u r i n g  the summer survey woul d 

be  more easily revealed d u r i n g  the  winter season. 
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2 MARINE SAMPLE STATION LOCATIONS 

Sample s t a t i o n   l o c a t i o n s  and d e s c r i p t i o n s   a r e   p r e s e n t e d   i n  

Appendix I a n d   a r e   i l l u s t r a t e d   i n   F i g u r e s  3 and 4. The s h e l l f i s h  

r e s o u r c e   i n f o r m a t i o n   u s e d   i n   e s t a b l i s h i n g   t h e   s t a t i o n s  was obta ined  f rom 

t h e   F i s h e r i e s  and  Mar ine   Serv ice   o f   the   Depar tment   o f   F isher ies  and the  

Environment,  from  the  Marine  Resources  Branch  of  the  Province o f  B r i t i s h  

Columbia,  and  from a v i s u a l   i n s p e c t i o n  by Env i ronmenta l   Pro tec t ion  

Serv ice   personne l   car r ied   ou t  by b o a t   a t   h i g h  and  low  t ides. 

The f o l l o w i n g   s t a t i o n s  were  estab l ished  in   areas  under   Schedule 
1 c losure :  25 s ta t i ons   (1 -25 )  i n  Ganges Harbour;  10  (28-37) i n  Long 

Harbour i n   t h e   v i c i n i t y   o f   t h e   f e r r y   t e r m i n a l ,   t h e  Royal  Vancouver  Yacht 

Club  Marina, and t h e  head of   the  harbour ;  12 s t a t i o n s  (39-511) w i t h i n  

Walker Hook w i t h  one s ta t i on   (38 )   as  a c o n t r o l ,  on the   eas te rn   s ide   o f  
t he  hook;  13 s ta t ions   (51-63)   a long  the   s t re tch   o f   shore l ine   be tween 

Walker Hook and  Fernwood  Point,  eight  of  which  were i n   c l o s e   p r o x i m i t y   t o  

t h e   o u t f a l l   f r o m   t h e  sewage t reatment   p lant   d ischarge  f rom  Malav iew 
Estates;  and 17 s tat ions  (118-134)  i n   F u l f o r d  Harbour ,   the   loca t ion   o f  
t h e   i s l a n d ' s  second  major   fer ry   terminal .  

Two commerci a1 she1  1 f i s h   l e a s e s  were i n   o p e r a t i o n   d u r i n g   t h e  
survey;  however, no s t a t i o n s  were e s t a b l i s h e d   a t  Lease  341  near  Southey 

P o i n t  because  the  sani tary  survey  did  not   reveal  any e x i s t i n g   o r  

po ten t ia l   po l lu t ion   sources .   Four   s ta t ions   (114-117)   were   es tab l i shed 

over  Lease  313 i n  Burgoyne Bay and  14  (98-111)  were  set up i n  Booth Bay 

and  Booth I n l e t  wh ich   suppor t   recrea t iona l  and  commercial  clam - 
f i sher i  es . 

Six   s ta t ions   (92-97)   were   es tab l i shed  in   Vesuv ius  Bay, t h e  

l o c a t i o n   o f   t h e   i s l a n d ' s   t h i r d   f e r r y   t e r m i n a l .  

All remain ing   s ta t ions   were   s i tua ted   in   a reas   where  a s h e l l f i s h  

r e s o u r c e   e x i s t e d   i n   c l o s e   p r o x i m i t y   t o   r e s i d e n t i a l   a n d / o r   r e c r e a t i o n a l  

areas. O f  these,   the  major i ty   were on the  nor thwestern  s ide of t he  

island,  between  Southey  and Dock po in ts .  
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Fecal Coliform  Pollution  MPN p e r  100 m4. 
0 Median   MPNS14 .  90 o c r c e n t i l e   M P N 5 4 3  
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Median   MPN>14  
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F IGURE 3 MARINE  SAMPLE  STATION  LOCATIONS  (Excluding 
A , B  and C )   A N D   F R E S H W A T E R   S A M P L E   S T A T I O N  
L O C A T I O N S  
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3 FRESHWATER, SEDIMENT, AND MISCELLANEOUS  SAMPLING 

3.1 Streams,  Sediments 
Freshwater  samples  were  col lected as p a r t   o f   t h e   s a n i t a r y  

i n v e s t i g a t i o n   i n t o   p o l l u t i o n   s o u r c e s  from  land.  Stat ions  (Figure 3 )  were 

e s t a b l i s h e d   i n   s e v e r a l   a r e a s  as descr ibed i n  Appendix 11. Sludge  f rom  the 

d ry ing   s t ream  bed   a t  Dock Point ,   sur face scum a t   t h e   F u l f o r d   H a r b o u r  
government  wharf,  sediments  from  areas i n  Walker Hook, Ganges Creek  and 

B o o t h   I n l e t ,  and water  samples  from above  and  below a stagnant  pond i n  

f i e 1  ds used  by  the  Burgoyne  Dairy  were a1 so sampled. Add i t i ona l  

f reshwater  samples  were  taken  dur ing  the  February  survey  and  the  stat ion 
l o c a t i o n s   a r e   d e s c r i   b e d   i n  Appendi x X , Table 2. 

3.2 Malaview  Estates Sewage Treatment   P lant  
B a c t e r i o l o g i c a l  and  chemjcal  sampling was c a r r i e d   o u t  as p a r t  

o f  a per fo rmance  eva lua t ion   o f   the  sewage t rea tment   p lan t .  Dye s tud ies  

were a l s o   c a r r i e d   o u t   d u r i n g   t h e  summer and winter   surveys.  

3.3 She1 1 stock Sampl i ng 
Samples o f   s h e l l f i s h   t i s s u e  were c o l l e c t e d   f o r   b a c t e r i o l o g i c a l  

ana lys is   f rom  suspec ted   po l lu t ion   a reas .  Samples o f   o y s t e r   s h e l l s t o c k  
were   co l lec ted  on  August 3 a t   s t a t i o n s  39 and 46. L i t t l e n e c k  clams  were 

c o l l e c t e d  on t h e  same day a t  s t a t i o n  65. On August 15,  samples o f  

o y s t e r s   w e r e   c o l l e c t e d   a t   s t a t i o n s  36, 74, 87, 99 ,  115  and  117;  and  clams 

were c o l l e c t e d   a t   s t a t i o n s  35 and 99. On August 16 , geoduck  samples  were 

c o l l e c t e d   n e a r   t h e   M a l a v i e w   E s t a t e s   o u t f a l l ,   w i t h   a s s i s t a n c e   f r o m   t h e  

Mar ine   Resources   Branch  o f   the   Prov ince   o f   Br i t i sh   Co lumbia .  
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4 FIELD PROCEDURES AND METHODS 

H, 

Y 

Sampl i ng s t a t i o n s  were selected, and a b a c t e r i o l o g i c a l  and 

phys ica l   oceanographic   water   test ing  program was devel  oped t o  assess  the 

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

4.1 B a c t e r i   o l   o q i   c a l  SamDl i na and  Analyses 

4.1.1 Marine Samples. A1 1 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  cc  wide-mouth  glass  bott les,  approximately 

15 t o  30 cm below  the  water  surface. The water  depth a t   c o l l e c t i o n  
p o i n t s   o v e r  she1 1 f i s h  beds d i d   n o t  exceed 2 meters. Samples  were 

c o l l e c t e d   b y   b o a t   o r   o n   f o o t .  The samples  were s t o r e d   i n   c o o l e r s   a t  
temperatures  not  exceeding 10°C u n t i l  processed.  Analyses  were  carr ied 
o u t   w i t h i n  3 h o u r s   o f   c o l l e c t i o n   i n   t h e   m o b i l e   m i c r o b i o l o g y   l a b o r a t o r y   o f  

the  Envi   ronmenta l   Protect ion  Serv ice , 1 ocated   on   Sa l   t spr i  ng I s 1  and. 

The feca l   co l i   fo rm  most   p robab le  number (MPN) per  100 m l  was 

d e t e r m i n e d   u s i n g   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   ( 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 4 t h  
e d i t i o n   o f   S t a n d a r d  Methods for  the  Examinat ion  of   Water  and  Wastewater 

(1 ) .  The c u l t u r e  medium used was t h e  A - 1  medium, as descr ibed by  Andrews 

and  Presnel l  (2). T h i s  medium and the  method  descr ibed  bel  ow were 

accepted  by  the  Canadian  government as the   me thod   o f   cho ice   f o r   t he  
e n u m e r a t i o n   o f   f e c a l   c o l i f o r m s   i n   s h e l l f i s h   g r o w i n g   w a t e r s   i n   A p r i l ,  

1977. 

The "mod i f i ed  A-1"  t echn ique   i nvo l ves   t he   i nocu la t i on   o f  a 

s e r i e s   o f   d i l u t i o n s   i n   a c c o r d a n c e   w i t h   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  
technique. Ten m i l l i l i t e r  volumes o f  sample wa te r   were   i nocu la ted   i n to  

each o f   f i v e   d o u b l e   s t r e n g t h   t u b e s   o f  A - 1  medium, and 1.0 ml and  0.1 m l  

volumes  were i n o c u l a t e d   i n t o   f i v e   t u b e s  each o f   s i n g l e   s t r e n g t h  medium. 

The tubes  were  incubated a t  35 - + 0.5OC i n   a i r   i n c u b a t o r s   f o r  3 hours and 

t h e n   t r a n s f e r r e d   t o  a w a t e r   b a t h   a t  44.5 - + 0.2OC and   i ncuba ted   f o r  a 

f u r t h e r   2 1   h o u r s   f o r  a t o t a l   o f  24 - + 2 hours. A1 1 gass ing  tubes  wi th  

growth  were  considered  to be f e c a l   c o l i f o r m   p o s i t i v e .  The most  probable 

number f o r  each  sample was then  determined  accord ing  to   the manner 
d e s c r i b e d   i n   S t a n d a r d  Methods. 
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4.1.2 Shel 1 stock.  Shel 1 stock samples  were analyzed by t h e   F i s h  

Inspec t ion   Labora tory   o f   the   Depar tment   o f   F isher ies  and the  Environment 

i n   V i c t o r i a ,  B.C. It was d e s i r a b l e   t o   u s e   a t   l e a s t   1 2   a n i m a l s   p e r  

s t a t i o n ,   i n   o r d e r   t o   g e t  a rep resen ta t i ve  sample, except i n   t h e  case o f  

t he  geoduck a n a l y s i s  when f ive  an imals   per   s ta t ion  were  used  owing  to  

t h e i r   r e l a t i v e l y   g r e a t   s i z e .  

4.1.3 Freshwater Samples. All freshwater  samples  were c o l l e c t e d   i n  

450  cc s t e r i l e  wide-mouth  g lass  bott les.  Samples  were c o l l e c t e d   c l o s e   t o  

t h e  mouth of  streams  and  analyzed on s i t e .  Samples  were t e s t e d   f o r   t o t a l  
c o l i f o r m s ,   f e c a l   c o l i f o r m s ,  and feca l   s t rep tococc i   us ing   t he  membrane 

f i l t r a t i o n  (MF)  method descr ibed i n   P a r t  909 o f   t h e   1 4 t h   e d i t i o n   o f  

Standard  Methods.  Media  used  were m-endo LES,  m-FC, and KF streptococcus 

agars   ob ta ined  f rom  D i fco   Labora tor ies ,   Det ro i t ,   M ich igan,  U.S.A., f o r  

t h e   t o t a l   c o l i f o r m ,   f e c a l   c o l i f o r m ,  and f e c a l   s t r e p t o c o c c u s   t e s t s  
respec t i ve l y .  The membrane f i l t e r s  used   were   M i l l i po re  HC, obta ined  f rom 

M i  11 i pore   L im i ted ,  Mi s s i  ssauga, On ta r i  0. 

4.2 Physical  and  Chemical  Testing  Equipment  and  Analyses 

4.2.1 Marine  Stat ions.  Temperature measurements  were made a t  a depth 
o f  15-30 cm below  the w a t e r  sur face,  u s i n g  an immers ib le  Ce ls ius  

thermometer. An American  Opt ical   refractometer,   Catalogue No. 10413 
which  has a r e s o l u t i o n   t o   t h e   n e a r e s t  0.5 par ts   per   thousand was employed 

f o r   t h e   s a l i n i t y   d e t e r m i   n a t i o n s .  Wind speeds  and d i r e c t i o n  were 

de termined  w i th  a T e l c o r   s e r i e s  210 e l e c t r o n i c   w i n d   s p e e d / d i   r e c t i o n  
i n d i c a t o r .  

Tide  data  used was t h a t   f o r   F u l f o r d   H a r b o u r .  

4.2.2 Freshwater  Stations.  Temperature  readings  were made a t  a depth 
o f  15-30 cm when poss ib le ,   us ing  a submersible  Celsius  thermometer.  Flow 

volumes  and r a t e s  were ca lcu la ted   on ly   dur ing   the   February   survey  due t o  

t h e  1 ow f lows  encountered  dur i  ng t h e  summer sampling  (Appendix X ) .  
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4.2.3 Malaview  Estates Sewage Treatment P1 ant. Samples o f   f i n a l  

e f f l u e n t  were  analyzed f o r  chemical  oxygen demand  (COD), n o n - f i l t e r a b l e  
res idue  (NFR), to ta l   phosphate ,  and ammonia. 

Samples  were analyzed by the  Chemistry  Laboratory,  Department 
o f   F i s h e r i e s  and  Environment  located i n  West  Vancouver a c c o r d i n g   t o   t h e  

procedures  described i n   t h e   l a t e s t   e d i t i o n   o f   t h e  EPS-FMS Laboratory 
Manual (3 ) .  

Y 

Y 



I 

5 

- 11 - 

RESULTS 

m 

I M  

Y 

I n   o r d e r   f o r  an  area t o  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   b i v a l v e   m o l l u s c a n   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 of   the  water  must  not   exceed  14/100 m l  and n o t  more than 10% 

o f   t h e  samples  can  exceed  an MPN o f  43/100 m l  f o r  a 15  tube,  decimal- 
d i l u t i o n   t e s t . *  Samples are  taken  f rom  product ive  resource  areas  most  

probably   exposed  to   feca l   contaminat ion  dur ing  unfavorable  hydrographic  

and p o l l u t i o n   c o n d i t i o n s .  
U s i n g   t h i s   c r i t e r i o n ,  numerous a r e a s   o f   S a l t s p r i n g   I s l a n d   d i d  

n o t  meet acceptab le   water   qua l i t y   s tandards .  These  areas  included  Walter 

Bay, p o r t i o n s   o f  Ganges Harbour,  Vesuvius Bay, p o r t i o n s   o f   B o o t h   I n l e t ,  

p o r t i o n s   o f  Burgoyne Bay  and p o r t i o n s   o f   F u l f o r d   H a r b o u r .  

Summer b a c t e r i o l o g i c a l   r e s u l t s   f o r   m a r i  ne s t a t i o n s   a r e  sum- 

marized i n  Appendix 111, and a l i s t  of d a i l y   r e s u l t s   f o r   t h e s e   s t a t i o n s  

are  presented i n  Appendix IV. B a c t e r i o l o g i c a l   r e s u l t s   f o r   t h e  summer 

freshwater  sampling  are  summarized i n  Table 1 and d a i l y   r e s u l t s   a r e   g i v e n  

i n  Appendix V. Summer tempera ture   and  sa l in i ty   ranges  and means f o r  all 
mar ine  s ta t ions  are  presented i n  Appendix VI and t i d a l  and r a i n f a l l  

c o n d i t i o n s   f o r   J u l y - A u g u s t  1977, are  presented i n  Appendices VI1 and 

VIII, respec t i ve l y .  

B a c t e r i o l o g i c a l  and  phys ica l   da ta   fo r   the   February ,  1978 
sampl i ng p e r i o d  are presented i n  Appendix X .  

5.1 Ganges and  Walter Bay ( F i g u r e  48) 

O f  t h e   2 1   s t a t i o n s   p o s i t i o n e d   i n  Ganges Harbour,  six  exceeded 

the  growing  water  standard,  and o f   t h e s e   s i x ,   s t a t i o n s  13, 14  and  15  were 

i n   c l o s e   p r o x i m i t y  t o  i d e n t i f i e d  sewage discharges and  were w i t h i n   t h e  
400 foot   (720  metre)   whar f   c losures.  The c o n c u r r e n t   b a c t e r i o l o g i c a l  

s t u d y   o f   t h e   w a t e r   q u a l i t y   a t  government  marinas  conducted  by  the  Federal 

A c t i v i t i e s  Abatement  Group o f  the   Env i ronmenta l   Pro tec t ion   Serv ice  

d e t e r m i n e d   t h a t   a t  two o t h e r   s t a t i o n s ,  one a t   t h e   e n t r a n c e   o f   t h e   m o s t  

shoreward   f loa t  o f  t he  DFE wharf,  and  one  between  the  shore  and  the MOT 

wharf , the  water   qual  i ty was unacceptab le   fo r  she1 I f  i sh   ha rves t i ng .  

*This   repor t   expresses  the  10  percent  limit as a 90 percent i le   wh ich   must  
not  exceed  43/100 m l  . 



- 12 - 

TABLE 1 SUMMARY OF BACTERIOLOGICAL DATA FOR  FRESHWATER STATIONS 

Sample FC : FS Mean Membrane F i  1 t r a t i o n  Count/100 m l  

S t a t i o n   R a t i o  Total   Col  i f  om Fecal  Col i form  Fecal   St reptococc i  

s1 
s2 
s3 

s4 

s5 
S6 

s7 
s8 

0.55 

0.31 

0.39 

1.15 
- 

0.11 

0.18 

1.73 

1937.3 ( 3 )  

660 ( 2 )  

2320 ( 2 )  

>80 (1) 

>80  (1 )  

419 ( 4 )  

513.3 ( 3 )  

1823 ( 2 )  

337.3 ( 3 )  

213 ( 3 )  
83.5 ( 4 )  

81 (1) 

'80 (1) 
36.6 ( 3 )  

120.6 ( 3 )  

418 ( 2 )  

613.3 ( 3 )  

685 ( 2 )  

215 ( 4 )  

70 ( 1 )  
>80  (1) 

349 ( 4 )  

656.6 ( 3 )  

240.5 ( 2 )  

T h i s   d a t a   c o r r e l a t e s   w e l l   w i t h  some p re l im ina ry   da ta   ob ta ined  

by  Ker,  Priestman  and  Associates i n  December 1974  from Ganges Harbour 

( 4 ) .   F e c a l   c o l i f o r m   l e v e l s   w e r e   h i g h   a t   t h e  head o f   the   harbour ;   nor th -  

wes t   o f   Wa l te r  Bay; i n   t h e   v i   c i   n i  ty of the Ganges Creek  mouth  and DFE 

wharf; i n   t h e   v i c i n i t y   o f   t h e   H a r b o u r  House Motel  ; and  the  Harbour's  End 
Marina. The p o o r   w a t e r   q u a l i t y  was, however, l o c a l i z e d   t o   s p e c i f i c   a r e a s  

o f   the   harbour ,  and genera l l y   speak ing   t he   wa te r   qua l i t y  was good dur ing  

the   d ry  summer season.  Water q u a l i t y  may be e x p e c t e d   t o   d e t e r i o r a t e  
c o n s i d e r a b l y   d u r i n g   h i g h e r   r a i n f a l l  months. 

This   harbour  i s  an  embayed a rea ,   be ing   re la t i ve l y   sha l l ow  

w i t h   l i t t l e   o r  no c u r r e n t  movement. The average t i d a l   r a n g e   i s  2.3 

meters. A d r i f t   c a r d   s t u d y   i n   u p p e r  Ganges Harbour   ca r r i ed   ou t  by the  

C a p i t a l   R e g i o n a l   D i s t r i c t  ( 5 )  showed t h a t   i n   l i g h t  winds  blowing on  an 

ebb ing   t i de ,   c l ima t i c   cond i t i ons   wh ich   shou ld  be  favourable  to  seaward 

d i s p e r s i o n   o f  sewage, 100% o f  a1 1 d r i f t  cards,   presumably  started  near 

t h e   e x i t   p o r t   o f  a proposed 480 metre sewage p i p e l i n e ,  ended  up on the  
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beaches w i t h i n  3-4  hours. Thus the  removal   of   contaminated  waters  f rom 

the  inner   harbour   appears t o  be l a r g e l y  dependent on  weak t i d a l   c u r r e n t s .  

P r e s e n t l y ,   i n   t h e  Ganges Harbour  area,  most sewage d i s p o s a l   i s  

e f f e c t e d  by s e p t i c - t a n k ,   t i l e - f i e l d  systems and, i n  some cases, by sewage 

ho ld ing   tanks   wh ich   a re   regu la r ly  pumped o u t  by a s e p t i c   t a n k   s e r v i c e   f o r  
land  d isposal .   Factors   which  undermine  the  e f fect iveness  o f   these 

systems i n   t h i s  area  include  s lopes i n  excess o f  15%,  a seasonal  water 
t a b l e   w i t h i n  4 f e e t   o f   t h e   s u r f a c e ,  a depth-to-rock  of   less  than 4 f e e t ,  

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

treatment  systems a1 though  there may be other  causes, such as i n f r e q u e n t  

empty ing  o f   the  tanks.  A t  the  t ime  of   the  survey,  there  were  13 
u n s a t i s f a c t o r y  sewage treatment  systems i n  Ganges, as i d e n t i f i e d  by the  

P u b l i c   H e a l t h   U n i t ,  one of   which was be ing   cor rec ted ,   accord ing   to  

i n f o r m a t i o n   r e c e i v e d   f r o m   t h e   P u b l i c   H e a l t h   U n i t   i n  Ganges. 

The conf i rmed  and  suspec ted   sources   o f   po l lu t ion  i n  Ganges t h a t  
rece ived  our   a t ten t ion   dur ing   the   survey   a re   d iscussed below. 

A dye t e s t   r e v e a l e d   t h a t   s e p t i c  seepage f rom  the  Funque  and 

Junque  Antique  Store i n  Ganges was contaminat ing Ganges Creek (Sl). This  

creek had modera te   f eca l   co l i f o rm  and   f eca l   s t rep tococc i   l eve l s   (Tab le  
1). The r a t i o   o f   f e c a l   c o l i f o r m / f e c a l   s t r e p t o c o c c u s  was 0.55 suggest ing 

po l lu t ion   f rom  an ima l   sources  was one causa t i ve   agen t   f o r   t he   bac te r ia l  

contaminat ion  observed.  Previous samples taken  even  fur ther  upstream i n  
January  and  September 1973 h a d   f e c a l   c o l i f o r m  MPN counts o f  750/100 m l  

and 5400/100 m l ,  r e s p e c t i v e l y  ( 4 ) .  

A l so   con f i rmed   fau l t y  by  dye t e s t i n g  was t h e  sewage d isposal  
system o f   t h e  Esso  Gasol ine  Stat ion.   Sept ic seepage f rom  the   abso rp t i on  

f i e l d  reaches  the  foreshore  v ia a nearby cu l ve r t   wh ich   empt ies   j us t   no r th  
of  the  government  wharf (DFE) boat   launch ing  ramp. 

Sewage disposal   system  problems  were  reported  at   the Red and 
White  Grocery  Store  which  had  had  seepage  contaminating a storm d r a i n ;   a t  

Mouat's  Department  Store;  and a t   t h e   S h i p   ' n  Anchor  Hotel  which  had a 

l a r g e  amount o f   s e p t i c  seepage  emanating  from i t s   s e p t i c   t a n k  system. A 

sediment  sample of   the  foreshore  near   the  Ship  n '   Anchor   Hote l   exh ib i ted 
a f e c a l   c o l i f o r m  MPN o f  1.6 x 10 / lo0  g. 7 
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The K 81 R Grocery  Store, was hav ing i t s   s e p t i c   t a n k  pumped ou t  

r e g u l a r l y  due t o  an i nadequa te   abso rp t i on   f i e1  d. 

The elementary  and  secondary  schools,  the  vocational  unit ,  
Mahon H a l l ,  and  the   Schoo l   Board-Hea l th   Un i t   o f f i ce   bu i ld ing   a re   serv iced  

by  a system o f   t h ree   sep t i c   t anks   wh ich   d i scha rge   e f f l uen t   t o   t he  

fo reshore   o f  Ganges Harbour. The l o c a t i o n   o f   s e p t i c   s l u d g e   n e a r   t h e  

supposed p o s i t i o n   o f   t h e   o u t f a l l   i n d i c a t e d   t h a t   t h e  combined  discharge 
occurs above the   h igh   water  mark. Also, a l a r g e  amount o f  seepage near 
the  school  complex was con f i rmed   sep t i c  by a sed iment   ana lys is   fo r   feca l  

co l i form,   which gave  >1600 MPN/100 m l .  
Dur ing  the  survey,  the  Harbour House Motel  i n  Ganges was 

e x p e r i e n c i n g   d i f f i c u l t i e s   w i t h   t h e i r   s e p t i c - t a n k ,   t i l e - f i e l d  system, as 

we1 1 as w i t h   t h e i r  plumbing. A dye t e s t   d e m o n s t r a t e d   t h a t   e f f l u e n t  was 

d r a i n i n g  down the   sur face   o f   the   g round  to   the   road  where  it cou ld  have 
reached  the  foreshore  through a c u l v e r t .  

Drainage i n  a s t o r m   c u l v e r t  from Ganges towns i te  was observed 

running  onto  the  foreshore.  Because o f   i t s   s t r o n g   h y d r o g e n   s u l f i d e   o d o r  

( d i a g n o s t i c   o f   s e p t i c   d i   s c h a r g e )  , the  presence  o f  a grey-whi t e  scum i n  

the  p ipe,   and  the  h igh  f low  dur ing a per iod  o f   dry   weather ,   the  dra inage 
was v e r y   l i k e l y   t h e   r e s u l t   o f  a sewage disposal  system mu1 func t ion .  The 

nearby   Cres t   Res taurant ,   accord ing   to   the   p ropr ie to r ,   p rev ious ly  had a 

d i s c h a r g e   t o   t h e   d r a i n   b u t   t h i s  was s a i d   t o  have  been  corrected. 

A po ten t ia l   p rob lem was found a t   t h e   G u l f   M a r i n a   O f f i c e  
Bu i l d ing   wh ich  has a sept ic   tank   under   the   bu i ld ing  and i t s   a b s o r p t i o n  

f i e l d   u n d e r  a driveway. A dye t e s t   f o r   s e p t i c  seepage was negat ive;  

however, t h e   l o c a t i o n   o f   t h i s  sewage treatment  system  appears t o  

contravene  Sect ions 6:12 ( c )   and   6 :20   (a )   o f   t he   P rov inc ia l  Sewage 
D i  sposal  Regul a t i  ons. 

Fecal   contaminat ion a1 so o r ig ina ted   f rom  vesse ls  moored a t   t h e  

Gul f   Mar ina,  a1 though  there i s   o n l y   o c c a s i o n a l   o v e r n i g h t  use o f   t h i s  

marina;  the  Harbour 's End Marina  which has  a 60-boat   capaci ty ,  no 

on-shore washrooms and  had two temporary  l ive-aboards;  and  the  Government 

Wharf,  which  has a 90-boat   capaci ty ,  one l i ve-aboard ,  and shore-based 

washrooms i n  an ad jacent  pub1 i c park. No seepage was found i n   t h e  
v i c i n i t y   o f   t h e s e  washroom f a c i l i t i e s   o r   t h e   a s s o c i a t e d   t i l e - f i e l d .  
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No n o t i c e a b l e   p r o b l e m s   w e r e   f o u n d   a t   t h e   S a l t s p r i n g   I s l a n d   f i s h  

p l a n t  on  Rainbow  Road w h i c h   u t i l i z e s  a ho ld ing   tank  system. The tanks 
a re  pumped o u t  2-3  t imes  per week  when f i v e   p e o p l e   a r e  employed  and t h r e e  

t imes  per  day d u r i n g   t h e   h e r r i n g  season when 25 persons  are employed. 

Th is   ho ld ing   tank   rece ives   domest ic  sewage and f i s h   o f f a l ,  and t h e  
pumped-out e f f l u e n t   i s   d i  scharged  on to   p r iva te   p roper ty  a cons iderab le  

d i   s tance  f rom  the  sea. 
A laundromat on  Rainbow Road was r e p o r t e d   t o  be a w a i t i n g  a 

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

system);  however, t h i s   b u s i n e s s  was a l s o   l o c a t e d  a cons iderab le   d is tance 

from  the  foreshore.  
The rema in ing   t h ree   s ta t i ons   i ns ide  Ganges Harbour   which  d id  

n o t  meet the  growing-water  standard  were  stat ions 8, 9, and 10, l o c a t e d  

i n  Wal te r  Bay. A stream, S 3 ,  e n t e r i n g   t h i s  bay n e a r   s t a t i o n  9 e x h i b i t e d  

r e l a t i v e l y   l o w   f e c a l   c o l i f o r m   c o u n t s ,   w i t h  a  mean o f  83.5/100 m l  and  an 

FC:FS r a t i o   o f  0.39. T h i s   r a t i o   i s   i n d i c a t i v e   o f   a n i m a l   p o l l u t i o n   w h i c h  

woul d 1 i k e l y   c o n t r i b u t e   t o   t h e   i m p a i r m e n t   o f   s t r e a m   w a t e r   q u a l i t y   d u r i n g  
per iods   o f   h igh   p rec ip i ta t ion .   Another   smal l   c reek ,  S2 , e n t e r i n g  

nor thwest   o f   the   bay 's  mouth a l s o   e x h i b i t e d   f e c a l   c o u n t s ,   w i t h  a  mean o f  
213/100 ml and  an FC:FS r a t i o   o f  0.31, once a g a i n   i n d i c a t i v e   o f   a n i m a l  

p o l l u t i o n .  

L i v e s t o c k   a t   t h e  head o f   t h e  bay,  and discharges  from  boats 
moored i n   t h e  bay are  a lso  poss ib le   sources  o f   contaminat ion.   There i s  a 
s i zeab le  geoduck resource on t h e  Ganges Harbour   s ide   o f   the   Wal te r  Bay 

s p i t   n e a r   t h e   b a y ' s  mouth. The water  i n   t h e  area, a t   s t a t i o n s  1 , 6 and 
7, met   the   water   qua l i t y   s tandard .  

5.2 Long  Harbour  (Figure 4B) 
All s t a t i o n s   ( 2 8   t o   3 7 )   i n  Long  Harbour  met  the s h e l l f i s h  

growing  water   s tandard,   inc lud ing  those i n  areas  present ly   under   c losure.  

The Royal  Vancouver  Yacht  Club  marina was accommodating a cons iderab le  

number o f   vesse ls   dur ing   the   survey   per iod .  However, d e s p i t e   i t s   o n s h o r e  

washroom f a c i l i t i e s ,  some degree  o f  sewage contaminat ion  might  be 
expected i n   t h e   v i c i n i t y   o f   t h e   m a r i   n a y   e s p e c i a l l y   d u r i n g   t h e  summer, 
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a l though none was detected. The 400- foo t  (120 met re)   whar f   c losure  
appears t o  be adequa te l y   p ro tec t i ng   t he  she1 1 f i s h   r e s o u r c e   i n   t h e  

v i c i n i t y   o f   t h e  R V Y C  docks. 

Water q u a l i t y   i n   t h e   v i c i n i t y   o f   t h e   f e r r y   t e r m i n a l  met  the 
standard, a1 though it coul d be impa i red  as  a r e s u l t   o f  sewage discharges 

e m a n a t i n g   f r o m   f e r r i e s   w h i l e   a t   t h e   t e r m i n a l  . A d y e   t e s t   o f   t h e  Queen o f  

Tsawwassen was conducted  whi le   the  vessel  was l o a d i n g  a t  t h e  Long  Harbour 

s l i p .  It revea led   t ha t   e f f l uen t   f rom  on -board  washroom f a c i l i t i e s ,  which 

were a v a i l a b l e   t o   t h e   p u b l i c   w h i l e   a t   t h e   t e r m i n a l  , d i s c h a r g e d   d i r e c t l y  
t o   t h e  sea. The te rmi   na l  i t s e l  f i s  equipped w i  t h  two washrooms  and a 

s e p t i c - t a n k ,   t i l e - f i e l d  system. Both  the  tank  and  the t i l e   f i e l d   a r e  

cove red   w i th   aspha l t ,   t echn ica l l y   i n   con t raven t ion   o f   Sec t i ons  6:20 ( b )  

and ( c )   o f   t h e   B r i t i s h  Columbia  Heal th   Act  Sewage Disposal   Regulat ions.  
However, th i s  system was instal led  prior  to  the promulgation o f  the 

Regulat ions  and  is ,   therefore,  exempt. There  were no v i s i b l e   s i g n s   o f  

seepage i n   t h e  area,  and t h e   w a t e r   q u a l i t y   o f   n e a r b y   s t a t i o n s  30 and  31 
was not  impaired. 

A t  t h e   t i m e   o f   t h e  summer survey, an o l d   d e r i l e c t   s h i p  was 

moored a t   t h e  head of  Long  Harbour  and was occasional ly  occupied. The 

houseboat was scheduled t o  be  removed i n   t h e   f a 1  1,  and w a t e r   i n   t h e  

v i c i n i t y  was f o u n d   t o   b e   a c c e p t a b l e   f o r   s h e l l f i s h   h a r v e s t i n g .  It was no 

longer  moored t h e r e   i n   F e b r u a r y  1978. 

5.3 Walker Hook ( F i g u r e  4A) 
Dur ing   t he  summer survey, a 11 s t a t  i ons   w i th in   Wa lke r  Hook (39 

t o  50) a n d   s t a t i o n  38 which was e s t a b l i s h e d  on the  southeastern  shore  o f  

the  Walker Hook s p i t  as a cont ro l ,   met   the   g rowing   water   s tandard ,   w i th  

t h e   e x c e p t i o n   o f   s t a t i o n  48. I n   a d d i t i o n   t o   w a t e r  samples,  sediments a t  

s t a t i o n s  46, 47, and  48  were c o l l e c t e d  and  analyzed.  These  proved t o  

have l o w   f e c a l   c o l i f o r m   l e v e l s   o f   1 0 / 1 0 0  g o r   l ess   excep t  on J u l y  27, 

when t h e   s e d i m e n t   a t   s t a t i o n  48  had a s l i g h t l y   e l e v a t e d   f e c a l   c o l i f o r m  

MPN o f  46/100 g. Oyster  samples  (Appendix 1x1 taken a t  s t a t i o n s  39 and 

46 on  August 3 d i d   n o t  have  excess ive  leve ls   o f   feca l   co l i   forms i n   t h e i r  

t i ssues .  

IC 

m 

9 

Y 

I 



- 17 - 

Y 

I W  

Y 

an 

LI 

On J u l y  21, m o s t   s t a t i o n s   w i t h i n   t h e  Hook showed e leva ted   f eca l  

c o l i f o r m   l e v e l s ,   p a r t i c u l a r l y   s t a t i o n  39 which  had  an MPN i n  excess  o f  

1600/100 m l  . Subsequent  sampling d i d   n o t   i n d i c a t e  a r e c u r r e n c e   o f   t h i s  

event and the  source  o f   contaminat ion  could  not  be ascertained. A t  t h e  

t i m e   o f  samp 

t h e   t i d e  was 

days prec l   ud  

It 

li ng the  winds  were  l ight ,   b lowing  f rom  the  southeast,   and 

f l  oodi ng. No r a i  n f a l  1 had  occurred i n   t h e   p r e c e d i  ng f i v e  

i n g   t h e   p o s s i b i l i t y   o f  landwash  being  responsible. 

i s   p o s s i b l e   t h a t  sewage discharged  f rom  the  Malaview  Estates 
development may have r e s u l t e d   i n   t h e s e   h i g h e r   f e c a l   c o u n t s  a1 though 

seve ra l   f ac to rs   a rgue   aga ins t  such an occu r rence .   F i r s t l y ,   T r i ncoma l i  
Channel f l o o d s   i n  a no r thwes te r l y   d i rec t i on   wh ich   wou ld   ca r ry  sewage  away 

from  Walker Hook. Secondly,  although sewage would move southeast  towards 
Walker Hook d u r i n g   t h e  ebb t i d e ,  no contaminated  water   would  enter   the 

hook,  as the   a rea   d r ies  on a l ow   t i de .   Th i rd l y ,  sample s t a t i o n s   f u r t h e r  

towards  the sewage o u t f a l l   h a d   d e c r e a s i n g   f e c a l   c o l i f o r m   l e v e l s  on J u l y  

2 1  , suggest ing  the  contaminat ion  observed i n  Walker Hook  was more o f  a 
1 oca1 i zed  problem. 

The Hedgecock residence on Ross Road  had  an  exposed t i l e   f i e l d  
d r a i n a g e   p i p e   f r o m   w h i c h   e f f l u e n t   d r a i n s   i n   t h e   d i r e c t i o n   o f  a small 

creek bed. This  creek  which woul d empty i n t o   t h e  Hook c l o s e   t o   t h e  

l o c a t i o n   o f   s t a t i o n  48 was no t   f l ow ing   a t   t he   t ime   o f   t he  summer survey. 

Th is  was re-examined i n  Februa ry   (S ta t i on  FS1) bu t   the   leakage 
d i d   n o t   a p p e a r   t o  be contaminat ing  the  stream  which was t h e n   f l o w i n g   a t  a 

r a t e   o f  0.05 m sec  (9.9 x 10 IGPD). This  stream was sampled 
b u t  an a n a l y s i s   o f   t h e   f e c a l   c o l i f o r m s   l e v e l   r e v e a l e d   t h a t  no s i g n i f i c a n t  

con taminat ion  was p r e s e n t   w i t h  a  mean count   o f   7 /100 m l  and a popu la t i on  
e q u i v a l e n t   o f  0.0098. 

3 -1 5 

5.4 Malav iew  Estates  (F igure 4A) 

Dur ing   t he  summer survey,  sample  stat ions 51-59, l o c a t e d  
immediately  northwest  of  Walker Hook met 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 t a n d a r d   w i t h   t h e   e x c e p t i o n   o f   s t a t i o n  57,  which was l o c a t e d   d i r e c t l y  

over   the  Nalav iew  Estates sewage t r e a t m e n t   p l a n t  (STP) o u t f a l l .  
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Th is  STP i s  a Sp i roges te r   p r imary   t rea tmen t ,   non -ch lo r i   na t i   ng  

p l a n t ,  a v e r s i o n   o f   t h e   I m h o f f  Tank which i s   g e n e r a l l y   c a p a b l e   o f  

removing 50% o f   t h e  BOD and 40-60% o f  suspended mat ter   f rom raw sewage. 

The P o l l u t i o n   C o n t r o l   B r a n c h   P e r m i t   f o r   t h i s   p l a n t  a1 1 ows f o r  an  average 

24 hour   d ischarge  o f  0.001 m sec ( 2 1  250 imper ia l   ga l l ons ) .  3 -1 

D u r i n g   t h e  summer su rvey ,   t he   f l ow   ra te  was e s t i m a t e d   a t  0.0005 m 
sec-' (10 000 IGPD). Flow  increased t o  0.0006 m sec (11 800 
IGPD) i n  February  and  would  probably   increase  fur ther   dur ing  per iods  o f  

heav ie r   p rec ip i t a t i on   f rom  g roundwate r  and in f l ow   f rom  su r face   runo f f .  

Work t o   r e d u c e   i n f i l t r a t i o n  had  been done between the  summer 

3 
3 -1 

and w in te r   su rveys  and a lso  s ince  the  February  survey.  The pe rm i t   a l so  

s t a t e s   t h a t   t h e   e f f l u e n t   i s   t o  be discharged  through an o u t f a l l  213 
meters  f rom  the  shore l ine,  and 13.4 meters  below  low  water. 

It was found   du r ing   t he  summer s u r v e y   t h a t   t h e   e f f l u e n t   h a d  a 

r e l a t i v e l y   h i g h   f e c a l   c o l i f o r m   c o n c e n t r a t i o n  (1.02 x 10  / lo0 m l ) ,  as 

determined  by membrane f i l t r a t i o n   t e c h n i q u e ,   d e s p i t e  a r e d u c t i o n   o f  84% 
f r om raw sewage feca l   co l i f o rm  l eve l s .   Add i t i ona l   chemica l   samp l ing  was 

done a t   t h i s   p l a n t  and   t he   resu l t s   o f   t hese   ana lyses   a re   p resen ted   i n  
Appendix X I .  

7 

A dye t e s t  on J u l y  26 i n d i c a t e d   t h a t   t h e   e f f l u e n t  was be ing  

discharged  approximately 190 f e e t   f r o m   t h e   s h o r e l i n e   i n t o  1 t o  2 metres 

o f   w a t e r   a t   l o w   t i d e .   I n v e s t i g a t i o n  by a d i ve r   con f i rmed  a break i n   t h e  

o u t f a l l   p i p e   a t   t h i s   p o i n t .  

On J u l y  28, sur face  samples c o l l e c t e d   a t   s l a c k   l o w   w a t e r   f r o m  
s t a t i o n s  51-60 showed e l e v a t e d   f e c a l   c o l i f o r m   l e v e l s ,   w i t h  a va lue  

1600/100 m l  i n   t h e   s u r f a c e  sample a t   s t a t i o n  57. A t r e n d   o f   h i g h e r  

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

i t s e l f  on t h a t  day o n l y ,   p a r t i a l l y  because  sampling  on  other  days was 

done on incoming  o r   h igh   s lack  ti des. Th is   suggests   tha t   under   cer ta in  

c l i m a t i c  and t i d a l   c o n d i t i o n s   c o u p l e d  w i  t h  a b reak   c lose   t o   t he   sho re  i n  
t h e   p i p e l i n e ,   t h e   e f f l u e n t  may remain  near  the  surface and be moved back 

t o  shore  by  wind  act ion some d i s t a n c e   f r o m   t h e   o u t f a l l .  
F loa t   s tudy  work done by W i l l i s ,   C u n l i f f e  & T a i t   i n  1968 ( 5 )   a t  

t h e   s i t e   o f   t h e   d i   s c h a r g e  shows c l e a r l y   t h a t  sewage does no t  move towards 
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shore, when it i s  d i scha rged   a t   t he  end o f   t h e  213 meter   unruptured 

p i p e l i n e ,   b u t   r a t h e r  moves pa ra l l e l   t o   t he   sho re   app rox ima te l y  185 t o  245 
meters   o f fshore .   F loa t   da ta   ob ta ined  dur ing   the   wors t   poss ib le  

d ispers ion   cond i t ions ,   i .e .  , s l a c k   t i d e   w i t h   o n l y  a 0.6 metre change 

between 1 ow and h i g h   t i d e s   i n d i c a t e s   t h a t   t h e   e f f l u e n t   r e m a i n s   i n  an  area 
approx imate ly  380 m n o r t h w e s t   o f   t h e   o u t f a l l  and 215 rn sou theas t   o f   t he  

o u t f a l l .  Thus, under   normal   opera t ing   cond i t ions ,   the   shore l ine   in   the  
v i c i n i t y   o f   t h e   o u t f a l l   w o u l d  be m in ima l l y   a f fec ted .  

Some geoduck sampl i n g  was done i n  August i n   t h e   v i c i n i t y   o f   t h e  

o u t f a l l  and   t hese   t i ssues   were   o f   sa t i s fac to ry   bac te r io log i ca l   qua l i t y  

for   market ing  purposes.  

The resu l t s   o f   t he   sho r t   mon i to r i ng   p rog ram  o f   t he   Ma lav iew 

Estates sewage t rea tment   p lan t   wh ich  was conducted by EPS personnel 
dur ing  the  February 1978 s u r v e y   i n d i c a t e d   t h a t   t h e   p l a n t  was meet ing  the 

requ i rements   o f   the  PCB permi t .  The f e c a l   c o l i f o r m   c o u n t   o f   t h e   f i n a l  

e f f l   u e n t  was somewhat lower  (2.9 x 10 /lo0 m l  ) than  those  obta ined 

dur ing  the  Ju ly-August  1977 survey. However, t h e   f e c a l   c o u n t   i n   t h e  
f i n a l   e f f l   u e n t  was s l i g h t l y   h i g h e r   t h a n   t h e   c o u n t   i n   t h e   u n t r e a t e d  

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

numbers. 

6 

The p i p e l i n e  had  been r e p a i r e d  and the  February  survey  found no 
ev idence  o f   contaminat ion i n   t h e   i n t e r t i d a l   a r e a  nearby.  Stat ions 52-56 
and 58 a1 1 e x h i b i t e d  acceptable f e c a l  c o l i  form l e v e l s ,  f u r the r  support ing 

t h e   f l o a t   s t u d y   d a t a .  

5.5 Fernwood P o i n t   t o  Southey P o i n t   ( F i g u r e s  3 and 4A) 
Sample s t a t i o n s  60-70 a l l   e x h i b i t e d   a c c e p t a b l e   w a t e r   q u a l i t y .  

S ta t i ons  59 and 60 were   ad jacent   to   the  MOT government  wharf a t  Fernwood 

Point .   Th is   whar f  i s  used i n f r e q u e n t l y  as it i s   i n  an area  unprotected 
from  the  easter ly  winds  and  the  shoreward  s ide  requires  dredging if it i s  

t o  be used a t   l o w   t i d e .  No sewage contaminat ion was evident  here,  and 
the  she1  1 f i s h   r e s o u r c e  was repo r ted  as be ing  somewhat dep le ted   a long   t h i s  

s t r e t c h   o f   c o a s t l i n e  due t o  heavy  harvesting. 

I Y  

w 
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The oys ter   lease,  1 o t  341 , on the   no r theas te rn   s ide   o f   t he  

i s l a n d  was not  marked  nor  were any o y s t e r  beds evident.  No po l  1 u t i o n  

sources  were  di  scovered i n   t h i s  area. A 1 i t t leneck   c lam sample  taken a t  
s t a t i o n  65  on August 3 was o f   s a t i s f a c t o r y   b a c t e r i o l o g i c a l   q u a l i t y .  

5.6 Southey P o i n t   t o  Parmi n t e r   P o i n t  
All sample s t a t i o n s   a l o n g   t h i s   s t r e t c h   o f   s h o r e l i n e  ( 7 1  t o  86) 

met  the  water  standard.  However, t h ree   suspec t   po l l u t i on   sou rces  were 

i d e n t i f i e d :   ( 1 )   t h e  Peacock  weekend r e s i d e n c e   a t   t h e  unnamed p o i n t   w e s t  

o f  Southey Po in t   nea r   s ta t i on   71   wh ich  had  evidence  of   sept ic seepage; 

(2 )  t h e  Simpson  farmhouse  which  had a seepage p i t   a d j a c e n t   t o  a d ry  

stream  bed  near  stat ion  74 i n   S t o n e c u t t e r ' s  Bay (no  seepage was ev iden t  

b u t   t h e r e  may be a p o l l u t i o n   p r o b l e m   i n   r a i n y   w e a t h e r ) ;  and (3 )  a mob i le  
home which  apparent ly  had a sept ic   tank  and o u t f a l l   i n  a small  cove  near 

s t a t i o n  82, n o r t h   o f   P a r m i n t e r   P o i n t   ( c o n t a c t   w i t h   t h e  owners c o u l d   n o t  
be a r ranged   a t   t he   t ime) .   The re  was occasional   evidence of some 

contaminat ion i n   t h e   r e c e i v i n g   w a t e r s   a t   s t a t i o n  82, b u t   t h e   l e v e l s   o f  

feca l   co l i fo rms  were   no t   h igh  and  met the   wa te r   qua l i t y   s tandard .  

The Peacock  residence  and  the  Simpson  farmhouse  were  re-visi ted 

i n  February   to   check   fo r   po l lu t ion   p rob lems.  No seepage was v i s i b l e   a t  

t h e  Peacock res idence   bu t   t he  home appeared t o  have  been  unoccupied f o r  

q u i t e  some t ime. No seepage was ev ident   a t   the   smal l   s t ream  wh ich  was 

f l ow ing   nea r   t he  Simpson  farmhouse  seepage p i t .  A s i n g l e  sample o f   t h i s  

s t ream  y ie lded  a f e c a l   c o l i f o r m   c o u n t   o f  50/100 m l  . 
5.7 Duck Bay,  Dock Poi  n t   ( F i g u r e   3 )  

O f  s t a t i o n s  87 t o   9 1  , s i t u a t e d   i n   t h e  Duck Bay v i c i n i t y  , 
numbers  87, 89  and 91  exceeded  the  growing-water  standard. Two poss ib le  

causes o f   p o l  1 u t i  on  were ev i   dent :  

1)   d ischarges  f rom  boats  moored i n   t h e   a r e a  - t h e r e   a r e   r e p o r t e d l y  up t o  

40 boats   p resent  on some  summer weekends; 

2) t h e   s t r e a m   e n t e r i n g   a t   t h e  head o f  t h e  bay  had sep t i c   s ludge   no ted   a t  

i t s  mouth. This  stream, S4,  was sampled  on J u l y   1 4  when it had a 

co l i f o rm  coun t   o f   81 /100  m l  and a feca l   s t rep tococcus   count   o f  



- 21 - 

c 

1y 

70/100 m l .  A f te r   th is   da te   the   s t ream  had  d r ied ,   mak ing   fu r ther  

sampling  impossible. The sludge a t   t h e  mouth was t e s t e d  on August 16, 

and  had a h i g h   f e c a l   c o l i f o r m   l e v e l  o f  2.2 x 10 / lo0  g. F u r t h e r  
sampl ing  of   the  stream i n  Februa ry   d id   no t   i nd i ca te   t he   p resence   o f  

s i g n i f i c a n t   l e v e l s  o f  f eca l   co l i f o rms .  

4 

All houses i n   t h e  bay area  were  wel l  above t h e   h i g h   t i d e   l e v e l  

and no o t h e r   p o l l u t i o n   s o u r c e s   c o u l d  be i d e n t i f i e d   a t   t h e   t i m e .  The 

stream  drains S t .  Mary  Lake  which i s  a popu la r   t ou r i s t   a rea  i n  the  
summer.  The Gul f I s l a n d   S e p t i c  Tank Serv ice  which has  a p e r m i t   t o  

d ischarge  to   ground i n  an a rea   no r th   o f  S t .  Mary Lake  and  west  of 

Fernwood P o i n t  was i n v e s t i g a t e d  and was c o n s i d e r e d   t o  pose no p o l l u t i o n  

p rob lems   to   t he   l ake   o r   t he  sea. T h i s   s e r v i c e   i s   p e r m i t t e d   t o   d i s p o s e  

sept ic  tank  s ludge and hold ing  tank  contents   f rom  var ious  locat ions  on 

Sal t s p r i  ng I s land   t o   g round   d i sposa l   t renches   a t   t he   ra te   o f  120 000 

l i 4 e r s  (10 000 Imper ia l   ga l l ons )   pe r  month, w i t h  an a p p l i c a t i o n  on f i l e  

t o  amend t h e   p e r m i t   t o  600 000 l i t e r s   p e r  month (50  000 IGPM). 

No o the r   examina t ion   o f   po ten t i a l   po l l u t i on   sou rces   t o  S t .  

Mary  Lake was conducted. In   February ,   the   For res ter   res idence  a t   the  
head o f  Duck Bay  was checked f o r  a m a l f u n c t i o n i n g   s e p t i c - t a n k ,   t i l e - f i e l d  

system. The owner repo r ted   t ha t   h i s   sep t i c   t ank   had   ove r f l owed   du r ing  

the  summer b u t   t h e r e  was no ev idence  o f   ma l func t ion  i n  February,  and a 
dye- tes t  o f  the  system was negat ive.  

It i s  p o s s i b l e   t h a t   t h e  sewage system  malfunct ion was the  cause 

of   contaminat ion  observed  dur ing  the summer survey,  although  discharges 

from  moored  boats i s   t h e  more probable  source. 

5.8 Vesuvius Bay (F igu re  3 )  
I n  Vesuvius Bay, s t a t i o n s   9 2   t o  97  were  sampled,  and of  these, 

s t a t i o n s  94, 95, and  96  exceeded  the  water  qual i ty  standard. Two major 

s o u r c e s   o f   p o l l u t i o n   w e r e   i d e n t i f i e d .   D i r e c t  sewage discharges may occur 

f r o m   t h e   f e r r y   w h i l e   a t   t h e   t e r m i n a l   f o r   l o a d i n g  and o f f - l oad ing .  The 

Vesuvius  Queen i s  equipped  wi th   ho ld ing  tanks  and  shoul  d not  pose a 

p o l l u t i o n   t h r e a t   p r o v i d e d  good  housekeeping i s  p rac t ised .  The a1 t e r n a t e  

vessel  on t h i s  run ,   t he   Sa l t sp r ing  Queen, i s   n o t  equipped wi th  ho ld ing  
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tanks and may discharge sewage d i r e c t l y  i f  t h e  washroom doors do no t  

r e m a i n   l o c k e d   w h i l e   t h e   f e r r y   i s   a t   t h e   t e r m i n a l .  The t e r m i n a l   i s  

equipped  wi th  a p o r t a b l e   t o i l e t   w h i c h   i s  on  a ho ld ing- tank,  pump-out 

system wi th  no ev iden t   po l l u t i on   p rob lems .  The Seaside  Ki tchen 

Restaurant  has a d i rec t   sep t i c   t ank   d i scha rge  t o  t h e  bay b u t  because t h i s  

system was i n   o p e r a t i o n   b e f o r e   t h e  Sewage Disposal   Regulat ions  were 

promulgated, no PCB p e r m i t   i s   r e q u i r e d .  Some con tamina t ion   mos t   l i ke l y  

stems f rom  the  cons iderable number o f   boa ts   us ing   t h i s  bay, a1 though 

t h e r e   i s  a 24-hour limi t i n   t h i s  area,  which i s  a1 so p o p u l a r   f o r  

swimming. A beach i n v e s t i g a t i o n   r e v e a l e d  no o t h e r   l i k e l y   s o u r c e s   o f  

contaminat ion.  
The southwestern  shore1 i ne o f   t h e  bay was no t   adverse ly  

a f f e c t e d  by these   sou rces   o f   po l l u t i on .  

5.9 Booth Bay, Booth  In1 e t   ( F i g u r e  3 )  
Dur ing   the  summer survey,   s ta t ions 98, 99, 110  and 111 were 

sampled i n  Booth Bay and a l l  met  the  growing  water  standard.   Stat ions 

100 t o  109  were  sampled i n  B o o t h   I n l e t  and of these,   s ta t ions  102,  103, 

and  104  exceeded  the  standard a t   t h e  median l e v e l  The s o u r c e   o f   t h i s  

con tamina t ion   cou ld   no t  be ascer ta ined.  A c r e e k   a t   t h e  head o f   t h e   i n l e t  

h a d   l o w   f e c a l   c o l i f o r m   l e v e l s   d u r i n g   b o t h  summer and w i n t e r   i n v e s t i g a -  

t i o n s .  It may be o f   s ign i f i cance   t ha t   wa te r   a t   t he   ex t reme  head  o f  t he  

i n l e t ,  where the   con taminat ion  was discovered, does no t   appear   t o   d ra in  

o u t  t o  sea a t  low  t ides ,   bu t   ra ther   appears   to   s tagnate .   A lso ,  a  beach 

i n v e s t i g a t i o n   r e v e a l e d   t h a t  a house  near s t a t i o n  105  had an apparent  s ink 

d ischarge  bu t   the  owners c o u l d   n o t  be l o c a t e d   a t   t h e   t i m e ,  and the   type  
o f   d ischarge was not  confirmed. 

An occupied  sa i  1 boat  was moored  near  the  mouth o f  Booth   In1  e t  

and r e p o r t e d l y   i s  moored the re  a1 1 year.  This  area i s  very  product ive 

for  clams, and t h e r e   i s  much d i g g i n g   f o r   t h e s e   s h e l l f i s h   b o t h  

r e c r e a t i o n a l l y  and  commercially. The water  was o f   a c c e p t a b l e   s h e l l f i s h  

g r o w i n g   q u a l i t y   a t   s t a t i o n s  100, 107 , 108  and 109 du r ing   bo th   t he  summer 

and w i n t e r  sampl i ng programs. 

Y 

111 
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A sediment  sample  which was taken  from  what  appeared t o  be 

s e p t i c  seepage near a house c l o s e   t o   s t a t i o n  110  on  August 15 had a feca l  

c o l i f o r m  MPN o f  130/100  g, b u t   t h e   w a t e r   q u a l i t y   i n   t h i s   a r e a  was 

a c c e p t a b l e .   T h i s   f e c a l   c o l i f o r m   l e v e l   i s   n o t   e x t r a o r d i n a r i l y   h i g h   f o r  

sediment  samples  and may i n d i c a t e  a low  leve l   source   o f   con taminat ion  

wh ich ,   t h rough   d i l u t i on ,   wou ld   no t   s ign i f i can t l y   impa i r   wa te r   qua l i t y .  

5.10 E rsk ine   Po in t   (F igu re   3 )  
B a c t e r i a l   l e v e l s   a t   s t a t i o n s  112  and  113  were e l e v a t e d   b u t   n o t  

i n  excess  of   the  growing  water  standard.  The area i s  used   ma in l y   f o r  

swimming; no  houses  were i n   t h e   i m m e d i a t e   v i c i n i t y ,  and the  stream a t   t h e  

beach was no t   f l ow ing .  

5.11 Burgoyne Bay (F igure   3 )  

D u r i n g   t h e  summer survey,   four   s ta t ions,  114 t o  117, were 

e s t a b l i s h e d   h e r e   t o   m o n i t o r   t h e   o v e r l y i n g   w a t e r   q u a l i t y   a t   t h e   o y s t e r  

l ease  on l o t  313. All f o u r   s t a t i o n s  exceeded the  growing  water  

standard. 
Burgoyne Bay i s  a popular  anchorage f o r   p l e a s u r e   c r a f t  and 

discharges  f rom  these  boats  might be  one s o u r c e   o f   c o n t a m i n a t i o n   i n   t h e  

bay.  There i s  a DFE government  wharf   northwest  of   the  oyster  lease  which 

has a 2-hour limit a t  a1 1 t imes  fo r   o ther   than  commerc ia l   f i sh ing   boats  
dur ing   the   February -March   her r ing  season. 

Three  f reshwater   s ta t ions  were e s t a b l i s h e d   i n   t h i s  bay i n  

July-August 1977. One sample was taken  from  an  almost  dry  stream  bed 

( S 5 )  on   t he   no r th   s ide   o f   t he   l ease ,  however, t h e   f e c a l   c o l i f o r m   a n d  

feca l   s t rep tococcus   counts  were indeterminate  (>80/100 m l  ) and  subsequent 
sampl i ng was imposs ib le  as the  s t ream  had  dr ied.   Addi t ional  sampl i ng 

dur ing  February 1978 i nd i   ca ted   t h i s   s t ream was n o t  a s i g n i f i c a n t   s o u r c e  

o f   con tamina t ion   w i th  a  mean f e c a l   c o l i f o r m   c o u n t   o f  66.8/100 m l  and a 
p o p u l a t i o n   e q u i v a l e n t   o f  0.054. 

Freshwater   s ta t ion  S6 was e s t a b l i s h e d   a t  a f lowing  creek  near  

some houses  on t h e   s o u t h   s i d e   o f   t h e   l e a s e  and S7 samples  were  taken  from 

a s tagnant   pond  which  would  f low  in to  S6 d u r i n g   e i t h e r   t h e  summer o r  
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winter  sampl ing  per iods.   This  stream was no t  a s i g n i f i c a n t   c o n t r i b u t o r  

o f   f e c a l   c o n t a m i n a t i o n   t o   t h e  bay. S i m i l a r l y ,  S7 had  low  feca l   co l i fo rm 
leve ls .   Feca l   s t rep tococc i   l eve l s  were also  very  low  al though  the FC:FS 

r a t i o   o b t a i n e d   d u r i n g   t h e  summer sampl ing   ind ica ted   tha t   the   ma jor   source  
o f   c o n t a m i n a t i o n   t o  S6 and S7 was from  animal  fecal  matter.  Several 

muskrats   repor ted ly  1 i ve nearby  and  the  stream  feedi ng t h e  pond d r a i  ns 

pas ture land  a l though no l i v e s t o c k  were  us ing  the  land  dur ing  the summer. 

There  were no i n d i c a t i o n s   o f   s e p t i c  seepage f rom  e i t he r   res idence   a t   t he  

head o f   t h e  bay d u r i n g   b o t h   w i n t e r   o r  summer cond i t ions .  

The f l o w   i n  S5 g r e a t l y   i n c r e a s e d   d u r i n g   t h e   w i n t e r  and t h i s  

stream  drains a considerable amount o f  pastureland. Manure was noted i n  

t h i s  stream  bed  and it i s   l i k e l y   t h a t  a ma jo r   ra in fa l l   even t   wou ld   cause  

w a t e r   q u a l i t y   i m p a i r m e n t   i n   t h e   v i c i n i t y  o f  th is   d ischarge.  However, the 
h igh   feca l   counts   ob ta ined  dur ing   the  summer s tudy   cou ld   no t  be accounted 
f o r  by f r e s h w a t e r   i n p u t s   t o   t h e  bay and  moored  boats i n   t h e  bay were 

suspected t o  be the  ch ie f   source  o f   contaminat ion.  

Oyster  samples  were  col lected on August  15 a t   s t a t i o n s  115  and 

117. These were  found t o  have f e c a l   c o l i f o r m   l e v e l s   o f  70 and  20 MPN/100 

g respec t i ve l y .  

5.12 B o l d   B l u f f   P o i n t  - I s a b e l l a   P o i n t   ( F i g u r e   3 )  

T h i s   s t r e t c h   o f   c o a s t 1  i ne was not  surveyed  because she1 I f  i s h  
resources   and  res ident ia l   popu la t ions  were  minimal. No problem  areas 

were  suspected. 

5.13 Fu l fo rd   Harbour  - R u s s e l l   I s l a n d   ( F i g u r e  4C) 

The F u l   f o r d   H a r b o u r   i n t e r t i d a l   z o n e  has an ex tens ive  she 

resource,   which  inc ludes  horsec lams,   l i t t leneck,  and b u t t e r  clams. 

S ta t i ons  118 t o  135  were  located i n   t h i s  area;  of   these,  stat ions 

l l f i s h  

123 , 
124, 127 and  128  were n o t   o f   a c c e p t a b l e   w a t e r   q u a l i t y .  Some i d e n t i f i e d  

and  suspec ted   sources   o f   po l lu t ion   a re   d iscussed below. 

A smal l   spr ing- fed  s t ream  enter ing  the sea on the   sou th   s ide   o f  
t he   ha rbour   nea r   s ta t i on   124   p roved   t o  have a h i g h   f e c a l   c o l i f o r m   c o u n t  

which  exceeded  1600/100 m l .  The c o n t a m i n a t i o n   i s   s u s p e c t e d   t o   o r i g i n a t e  
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f rom  the  sewage d i s p o s a l   f a c i l i t i e s  on the   p roper ty   tha t   the   s t ream 

crosses,  although a  dye t e s t  was inconclus ive.   Th is   s t ream i s  a 

suspec ted   con t r ibu tor  t o  t h e   p o l l u t i o n   d i s c o v e r e d   a t   s t a t i o n s  123  and 
124. However, there  was no evidence  of  seepage  on the  premises when an 

i n s p e c t i o n  was done i n  February. 

Feca l   con taminat ion   a t   the  head o f   the   harbour ,  as shown by the  

unaccep tab le   wa te r   qua l i t y   o f   s ta t i ons  127 and  128, i s   a t t r i b u t a b l e   i n  

p a r t ,   t o   F u l   f o r d  Creek.  During  the summer survey,  the mean f e c a l  

c o l i f o r m   l e v e l  was 418/100 m l  and t h i s   c o n t r i b u t i o n ,   c o u p l e d   w i t h   t h e  

r e l a t i v e l y   s l o w   f l u s h i n g   a c t i o n   i n   F u l f o r d   H a r b o u r   ( p e r s o n a l   o b s e r v a t i o n )  

c o u l d   r e s u l t   i n   t h e   a c c u m u l a t i o n   o f   c o n t a m i n a t e d   w a t e r   a t   t h e  head o f   t h e  
harbour. The sou rce   o f   con tamina t ion   a t   Fu l   f o rd   C reek  was no t  

estab l ished  a l though  the  creek does d r a i n  a considerable  area o f  
pastureland. One operat ion  which was surveyed as  a p o s s i b l e   c o n t r i b u t o r  

was the  Burgoyne  Dai ry .   Fecal   co l i   form  and  feca l   s t reptococcus  leve ls  

were r e l a t i v e l y  unchanged bo th  above and  bel ow the   repo r ted   i npu t   f rom 

the   da i r y .  The r a t i o s   o f   f e c a l   c o l i f o r m   t o   f e c a l   s t r e p t o c o c c u s  were 1.03 

above t h e   d a i r y  and  1.75 below it, suggest ing ,   a lbe i t   inconc lus ive ly ,  

t h a t   t h e   c o n t a m i n a t i o n   o r i g i n a t e d   f r o m   l i v e s t o c k .  However, t he   da i r y  
i t s e l f   c o u l d   n o t  be i d e n t i f i e d  by t h i s   i n f o r m a t i o n  as a p o l l u t i o n  

problem. Landwash f r o m   t h e   l i v e s t o c k   a r e a   d r a i n s   t o  a pond  which  could 

o v e r f l o w   i n t o   F u l   f o r d  Creek i n   p e r i o d s   o f  heavy r a i   n f a l l  . Winter  
sampl i ng o f   t h e   c r e e k   i n d i c a t e d   l o w   f e c a l   c o l i f o r m   l e v e l s   w i t h  a 

co r respond ing   popu la t i on   equ iva len t   o f  0.26. 

The wa i   t i ng - room  a t   t he   Fu l   f o rd   Harbour  B.C. Fer ry   Corpora t ion  
te rmina l  i s  equ ipped   w i th  washrooms, w i t h   t h e  sewage t r e a t e d  by an 

extended  aerat ion  t reatment  p lant .   There i s  no c h l o r i n a t i o n  of t he  
e f f l u e n t .  A dye t e s t   l o c a t e d   t h e   d i s c h a r g e   a t   t h e   h i g h   t i d e   l e v e l  

a1 though t h i s   p l a n t  was r e p o r t e d   t o  have  had a t i l e - f   i e l  d system, n o t  an 
o u t f a l l .   T h i s  may be i n d i c a t i v e   o f  a broken  pipe1 i ne. The discharge 

o c c u r s   i n t e r m i   t t e n t l y  and  no  contaminat ing  e f fect   f rom it was e v i d e n t   a t  
nearby  mar ine  s ta t ion 131. 
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The DFE whar f   ad jacent   to   the   te rmina l  was accommodating 

severa l   l ive-aboard  vessels   a t   the  t ime  o f   the  survey.  Scum on t h e  
nearby  shore was sampled  on  August 4 and was found t o  have  a f e c a l  

c o l i f o r m   l e v e l   i n   e x c e s s   o f  1600/100 m l .  On t h e   o u t s i d e   o f   t h i s   s m a l l  

bay  and o f   t h e   f e r r y   s l i p   t h e r e   i s  a MOT wharf a t  which  vessels   t ie-up 

f o r   b r i e f   p e r i o d s .   D e s p i t e   t h e  above mentioned  confirmed  sources  of 

p o l l u t i o n   i n   t h e   v i c i n i t y   o f   s t a t i o n s  130  and  131, t h e   w a t e r   q u a l i t y  
t he re  was acceptable. However, i n   t he   concu r ren t   sma l l - c ra f t   mar ina   s tudy  

o f  government  wharves,  undertaken by the   Federa l   Ac t i v i t i es   B ranch ,  two 

sample s t a t i o n s  were e s t a b l i s h e d   w i t h i n   t h e  DFE whar f   f loa ts .   Bo th   o f  

t h e s e   s t a t i o n s  had h i g h   f e c a l   c o l i f o r m  and  low  fecal   streptococcus  counts 
w h i c h   i n d i c a t e d   t h a t  human waste was the  source.  This  contaminat ion was 

l o c a l i z e d   w i t h i n   t h e   m a r i n a .  
The w a t e r   q u a l i t y   a t   s t a t i o n s  131,  132 and  133 was acceptable; 

however ,   severa l   iden t i f ied   and  suspec ted   sources   o f   con taminat ion   in   the  

area  are  discussed  below. 

Some mois tu re  and  black  sediment was observed above t h e  

low-water mark near  Nan's  Cafe  beside  the  ferry  terminal .  No dye was 

observed when t h e   c a f e  was tested,  so the  moi s t u r e  may have o r i   g i   n a t e d  
from  another,   possibly  non-sept ic,   source. An inspec t i on   o f   Nan 's   Ca fe  

premises was c a r r i e d   o u t   i n   F e b r u a r y   b u t   t h e   r e s t a u r a n t  was c losed f o r  
t h e   w i n t e r  and no evidence  of  seepage  near  the ti l e   f i e 1  d  was found. A 

house  and  guest  house  near  the MOT w h a r f ,   e a s t   o f   t h e   t e r m i n a l   b u t   w i t h i n  

the   ex i s t i ng   Schedu le  1 1000-foot  (308  metre)  closure  each  have a raw 

sewage d i   scha rge   t o   t he  sea. Only one person was i n  residence a t   t h e   t i m e  

of   the  survey.  A small summer house i n   t h e  same v i c i n i t y  has  a s e p t i c  

t ank   w i th  a repo r ted   90 -mete r   o f f sho re   ou t fa l l   wh ich   i s   equ ipped   w i th  a 

va lve  such tha t   d i scha rges   occu r   on l y   a t   h igh   t i de .  

I n   Ju l y -Augus t  1977, a t   t h e  mouth o f   F u l f o r d   H a r b o u r  on the  
nor th   s ide ,  a houseboat was moored i n  one o f   the   smal l  coves. D i r e c t  

d ischarge may have occurred  f rom  the  boat   but   the  owner /occupant  was no t  

a v a i l a b l e   f o r  an in te rv iew.  The wa te r   qua l i t y   a t   nea rby   s ta t i on   134  was 

acceptable.  This  houseboat  had been moved near  the  head o f  the  Harbour 

by  February  and  had  apparently been the   sub jec t   o f   compla in ts   f rom  the  

shore  residents.  

'I 



- 27 - 

I 

I 

a 

S t a t i o n  135  on  Russel l   Is land  which i s   s i t u a t e d   a t   t h e  mouth o f  

Ful   ford  Harbour  was o f   accep tab le   wa te r   qua l i t y ,  a1 though  there i s  

r e p o r t e d l y  a d i rec t   d i scha rge   f rom a home on t h i s   i s l a n d .  

5.14 Beaver   Po in t  - B a t t  Rock ( F i g u r e   3 )  
S t a t i o n s  136 t o  146  were a l l   o f   a c c e p t a b l e   w a t e r   q u a l i t y .  

However, the  Unger  residence,  near  stat ion 137,  had a d i r e c t   d i s c h a r g e   t o  

the  foreshore,  as t h e   o u t f a l l   p i p e  was found   to  be  broken  above  the 

1 ow-water l e v e l .  
Cusheon  Creek  which d ra ins  Cusheon  Lake t o   t h e  sea was sampled 

near  the  mouth  as  wel l   as  upstream.  Fecal   col i form  levels a t   b o t h  

sampl ing  po ints   were  low,   whereas  feca l   s t reptococcus  leve ls   were 
elevated  (660/100 m l  and  460/100 m l  r e s p e c t i v e l y )   i n d i c a t i n g   a n i m a l  

wastes  as  the  probable  po l lu t ion  source.  No f eca l   co l i f o rm  coun ts  were 

p i cked  up a t  m a r i n e   s t a t i o n  142, near  the  mouth  of   the  creek.  There was 

a moderate  sized she1 1 f i s h   r e s o u r c e   i n   t h i s   a r e a .  
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APPENDIX I MARINE SAMPLE STATION LOCATIONS 

Sample L a t i   t u d e  Longi tude 
S t a t i o n   ( N o r t h )  ( w e s t )   D e s c r i   p t i  on 

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

48"  49.85'  123"  27.60' 

48"  49.90'  123"  27.81 ' 

48"  50.10'  123"  28.12' 

48"  50.30'  123"  28.25' 

48"  50.45'  123"  28.48' 

48"  50.70' 123"  28.84' 

48"  50.70' 123"  29.03' 
48" 50.50' 123"  28.82' 

48"  50.60' 123"  29.08' 

48"  50.65'  123"  29.21' 

48"  50.70'  123"  29.35' 

48"  50.80'  123"  29.66' 

48"  50.95'  123"  29.79' 

48"  50.10' 123"  29.89' 
48"  51.45' 123"  29.98' 

48" 51.45' 123"  29.73' 

I n   l i n e   w i t h   l i g h t  on Second S i s t e r  

and g lass   f ron ted  house  on  Sal t s p r i n g  

Is1  and 

O f f  l a r g e   w h i t e  house SE Ganges 

Harbour 

O f f  b i g  brown  house  near l a r g e   t r e e ,  SE 
Ganges Harbour 

O f f  brown  house wi t h  Canadian f l a g  
(between Sample S t a t i o n s  3  and 5 )  

O f f  wh i te  house w i t h  Canadian f l a g ,  
SE o f   s p i t   o u t s i d e   W a l t e r  Bay, SE 

Ganges Harbour 

Mid-way  on ou ts ide   o f   Wa l te r  Bay s p i t  

T i p   o f   o u t s i d e   o f   W a l t e r  Bay s p i t  

Head o f   Wa l te r  Bay, a t   c e n t r e  

Mouth of  small   stream  near a l a r g e  

brown  house,  west  side  of  Walter Bay 
O f f  small , r i c k e t y   w h i t e   b o a t  shed, 
mouth o f   W a l t e r  Bay 

O f f  r e d  house  and red  boat-house, NW 

o f  mouth o f   Wa l te r  Bay 

O f f  curved, f e l l  ed   t ree  on m a l  1 pebble 

beach 

O f f  group  of f e l l  ed  t rees  opposi te  

marina 

O f f  brown  house  behind  marina 
Bel ow ho te l  , n o r t h  end o f  Ganges 

Harbour 

Brown  house w i th   g reen and w h i t e  

sundeck. Ganqes Harbour 
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APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

Sarnpl e L a t i   t u d e  Longi tude 
S t a t i o n   ( N o r t h )  ( West 1 D e s c r i p t i o n  

~~~ ~ ~ 

17  

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

48"  51.40' 

48"  51.30' 

48"  51.30' 

48" 51.50' 

48"  51.35' 

48"  51.25' 
48" 51.20' 

48"  51.90' 

48"  50.60' 

48" 50.95' 

48" 50.05' 

48"  50.85' 

48"  50.95' 

48"  51.10' 

48"  51.35' 

123"  29.50' 

123"  29.29' 

123" 29 .00' 

123"  29.19' 

123' 28.69' 

123"  28.59' 

123"  28.45' 

123" 27.51' 

123"  27.82' 

123" 26.80' 

123"  26.65' 

123"  26.10' 

123"  26.24' 

123"  26.50' 

123"  27.09' 

Green  and w h i t e  house w i t h   r e d   r o o f ,  

Ganges Harbour 
Rock w a l l   a t   m i d d l e ,  edge o f  Ganges 

01 d c losu re  

O f f  ye1  low  house on s m a l l   p o i n t   i n  

Ganges Harbour 

Small bay a t   n o r t h e r n   m o s t   p a r t   o f  

Ganges Harbour 

I n   n o t c h  j u s t  n o r t h  of Sample S t a t i o n  22 

O f f  ye l l ow  house, onshore  from  Goat Is. 
E a s t   o f   r o c k   o u t c r o p p i n g ,   o f f   w h i t e  

house wi th  r e d   r o o f  and y e l l o w   s t a i n e d  

r a i l i n g s ,  onshore  from  Goat  Island 

Fisher ies  boundary  marker  on  northern 
shore o f  Ganges Harbour, i n   l i n e  wi th 

F i r s t   S i s t e r   I s l a n d  

Midway between Deadman and F i r s t   S i s t e r  
i s l a n d s  

O f f  wh i te  beach  cottage, NW head o f  
We1 bury Bay 

O f f  f e r r y   t e r m i n a l   s i g n ,   a t  head o f  

We 1 bury Bay 
O f f  western  end  of  dock a t  RVYC 

O f f  p r i v a t e  wharf  approximately 270 m 
west  of   Yacht  Club  wharf  

Mid-channel  off  beacon  approximately 
180 m e a s t   o f   f e r r y   t e r m i n a l  

Mid-channel  of "Do n o t  Dump" s i g n  

approx.  180 m w e s t   o f   f e r r y  dock 
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APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

Sample L a t i   t u d e  Longi  tude 

S t a t i o n  (Nor th  1 (West) Descr i  D t i  on 

32 
33 

34 

35 

36 

37 

38 

39 
40 

41 

42 

43 

44 

45 
46 

47 

48"  51.55' 
48"  51.60' 

48"  51.60' 

48"  51.60' 

48"  51.70' 

48"  51.70' 

48"  53.40' 

48"  53.45' 
48"  53.40' 

48"  53.45' 

48"  53.50' 

48"  53.50' 

48"  53.55' 

48"  53.55' 
48"  53.60' 

48"  53.60' 

123" 27.57' 
123" 27.73 ' 

123" 27.86' 

123"  27.97 ' 

123" 27.80' 

123" 27.72' 

123" 29.52 ' 

123" 29.63' 
123" 29.74' 

123" 29.69' 

123" 29.63' 

123" 29.86 ' 

123" 29.81 ' 

123" 29.81 ' 
123" 29.99' 

123' 30.05' 

O f f  brown  house  (middle i n  group  o f  3) 
Mid-channel  between  point  and  wharf 

w i t h   w h i t e   r a i l i n g  
Of fshore  next   to   modi f ied  A- f rame 

boathouse,  South  side  of  Long  Harbour 
O f f  brown  house w i t h  1  og r e t a i n i n g  

wal l ,   south  s ide  o f   Long  Harbour  

Brown house w i t h  dock a t  NW end o f  
Long Harbour ( l a s t  house) 
O f f  wh i te  house wi t h  1 arge  view 

w i  ndow 

Middle  o f   beach on the   wes t   s ide   o f   the  

head o f  Walker Hook 
Head o f  Walker Hook 

100 metres NW o f  SE c o r n e r   ( j u s t  
past   marsh  grass) ,   south  s ide  o f  

Walker Hook 
M i d d l e   o f  head o f  Walker Hook, 100 
yards  f rom SE shore 
Opposite  shore i n  1 i ne wi th  Sample 

S ta t i ons  40 and 41 
A t  rocky   ou tc ropp ing  and  dead  branches 

across  from  bare  patch 
M i d d l e   o f  Wal k e r  Hook, almost  out   f rom 

f l a t   r o c k  on Hook 
A t  f l a t  rock,  ha1 fway a1 ong Hook 

SE o f  Hook t i p   a c r o s s   f r o m   w h i t e  

house w i  t h   r e d   r o o f  

A t  middle  o f   Walker  Hook out   f rom 

w h i t e  house 
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APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

U 

I 

il 

Sample L a t i   t u d e  Longi  tude 

S t a t i o n   ( N o r t h )  (Mes t )   Desc r ip t i on  

48 
49 
50 

51 

52 

53 
54 

55 

56 

57 

58 
59 

60 

61 

62 

63 

64 

65 

66 

67 

48"  53.60' 
48"  53.64' 
48"  53.75' 
48"  53.90' 

48"  54.20' 

48"  54.50' 
48" 54.70' 

48" 54.70' 

48"  54.70' 

48"  54.75' 

48"  54.75' 
48"  54.75' 

48"  54.75' 

48" 55 .OO' 

48" 55.10' 

48"  55.15' 

48"  55.25' 
48"  55.35' 

48"  55.40' 

48"  55.50' 

123"  30.08' 

123" 30.16' 

123"  30.19' 
123" 30.40' 

123"  30.85' 

123"  31.11 ' 
123"  31.38' 

123"  31.45' 

123"  31.50' 

123"  31.45' 

123"  31  .52' 

123" 31.59 ' 
123"  31.59' 

123"  32.15' 

123"  32.45' 

123" 32.60' 

123"  32.85' 
123" 33.00' 

123"  33.10' 

123"  33.20' 

O f f  wh i te  house,  Walker Hook 

Small f l o a t   a t   r e d  house 
T i p   o f  Walker Hook 

White  house  past t a l l  fir, t i p   o f  

Wal k e r  Hook 

C l u s t e r   o f   t h r e e  houses 

O f f  boathouse and ramp below  houses 

Brown house w i t h   b i g  windows  and w h i t e  

r o o f  trim, la rge   a rbu tus  

180 m SE o f   o u t f a l l   a t   o l d   s t a i r c a s e  

Onshore a t   o u t f a l l  
P1  ume o f   M a l a v i e w   o u t f a l l  

NW o f   o u t f a l l ,   o f f   l a r g e   w h i t e  house 
180 m NU o f  house  being b u i l t  

O f f  r i c k e t y   o l  d  dock near  Fernwood Road 

O f f  wh i te  house w i th   g reen  trim approx. 

105 m NW o f  Fernwood  wharf 
O f f  dead t ree   approx imate ly  210 m NW 

o f  wharf j u s t   i n  from 1 s t  ( p i n k )  buoy 
O f f  house w i t h  brown wood s i d i n g  and 

green trim on  sundeck, s tone  wa l l  on 
beach 
O f f  r o a d   l e a d i  ng t o  beach 
O f f  ye1 1 ow house w i th   g reen   roo f  and 

1 arge  anchorage buoy 

O f f  l a r g e   w h i t e  house w i t h   b i g  windows 
and  shake roo f ;   l a rge   g rass   ya rd  

O f f  1 arge  rock  outcropping i n   f r o n t   o f  

l a r g e  brown  house 
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APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

Sample L a t i   t u d e  Longi  tude 

S t a t i o n   ( N o r t h  1 (West)   Descr ip t ion 

68 

69 
70 

71 

72 

73 
74 

75 

76 

77 

78 

79 
80 

81 

82 
83 

48" 55.55' 

48" 55.70' 
48" 55.65' 

48" 56.55' 

48" 56.30' 

48" 56.05' 
48" 55.65' 

48" 55.45' 

48" 55.35' 

48" 55.20' 

48" 54.95' 

48" 54.90' 
48" 54.90' 

48" 54.80' 

48" 54.50' 

123"  33.30' 

123"  33.55' 
123"  35.45' 

123" 35.55' 

123"  35.80' 

123"  35.75' 
123"  35.51 ' 

123"  35.39 ' 

123" 35.29 ' 

123"  35.15' 

123"  35.22' 

123"  35.29 ' 
123"  35.35 ' 

123"  35.40' 

123"  35.39' 

O f f  y e l l o w  house w i t h   w h i t e  trim NW 

o f  house w i t h   b l u e   f l a g  

O f f  p ink  house w i  t h  shake r o o f  

Jus t   sou th  of Southey   Po in t ;   o f f  beach 
w i  t h  a l a r g e   s t e e l  buoy 

O f f  y e l l o w  and  brown  house a t  head o f  

small bay on the  west  s ide  of   Southey 
P o i n t  
By the  small  anchorage  buoy  and  past 

2nd  beacon a t   t h e  sandy  beach SE o f  

Southey P o i n t  

O f f  tu rquo ise   house  w i th   boat  ramp 

O f f  p inky-brown  house  wi th  green  roof,  

head o f   S t o n e c u t t e r ' s  Bay 
O f f  t he   wh i te  swimming f l o a t  SW o f  

S tonecu t te r ' s  Bay 
White  house  with  small   green  porch  and 

shed t o   l e f t  

O f f  A-frame w i t h  1 o t s   o f  windows i n  

f r o n t ,   i n   l i t t l e  bay 

Beige house w i t h  Canadi an f l a g   i n   f r o n t  

(on a separate  po le)  

O f f  cement w a l l  

O f f  green  wharf  south  of Sample S t a t i o n  
79 
O f f  boathouse in   the   smal l   cove  SE o f  

Sample S t a t i o n  80 ( l a r g e  brown  house on 
t h e   h i l l   t o  l e f t )  

Small  cove SE o f  Sample S t a t i o n  81 
48" 54.50'  123" 35.32' Head o f  cove 



- 37 - 

APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

Sample L a t i   t u d e  Longi  tude 

S t a t i o n   ( N o r t h )  (West)   Descr ip t ion 

84 

85 

86 

87 

88 
89 

90 

91 
92 

93 

94 

95 

96 

97 

98 

99 

100 

48"  54.25' 
48"  54.00' 

48"  54.00' 

48"  53.15' 

48"  53.10' 
48"  53.10' 

48"  53.10' 

48"  53.45' 
48"  52.70' 

48"  52.75' 

48"  52.80' 

48"  52.75' 

48"  52.70' 

48"  52.70' 

48"  52.10' 

48"  52.00' 

48"  51.95' 

123"  35.35' 

123"  35.25' 

123" 35.32 ' 
123"  34.42' 

123"  34.39' 
123"  34.44' 

123"  34.52' 

123"  34.66' 
123"  34.28' 

123"  34.22' 

123" 34.16 ' 

123"  34.11 ' 

123"  34.11 ' 

123" 34.18 ' 

123"  32.92' 

123"  32.81' 
123"  32.64' 

Small  cove SE o f  Sample S t a t i o n   8 2  
Small  cove SE o f  Sample S t a t i o n   8 4  

2nd  small  cove SE o f  Sample S t a t i o n  85 

South  side a t  head o f  Dock P o i n t  Bay 

M i d d l e   a t  head o f  Dock P o i n t  Bay 
N o r t h   s i d e   a t  head o f  Dock P o i n t  Bay 

O f f  house w i t h   s t a i r w a y  on south  s ide 
o f  Bay 

O f f  p r i v a t e  dock on s o u t h   s i  de o f  Bay 
O f f  c o n c r e t e   w a l l   a t  end o f   r o c k   s p i t  - 
Vesuvius Bay 
Midway between Sample S t a t i o n s  92  and 

94 - Vesuvius Bay 

Across  from Sample S t a t i o n  92, o f f  

s t e p s   l e a d i n g   t o   t h e  beach 

O f f  pub l i c   access   s ta i rway   lead ing   to  

Vesuvius Beach 
Midway between Sample Stat ions  95  and 

97 

South  s ide  of   Vesuvius Beach (45 m 
E a s t   o f   c o n c r e t e   w a l l )  

O f f  grey  house w i  t h   l a r g e  windows  and 

Canadian f l a g  - Booth Bay 

Entrance t o   B o o t h   I n l e t  

Mid-channel  between  almost  dead fir 
t r e e  and grass  area on t h e   n o r t h   o f   t h e  

i n l e t  
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APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

Sample L a t i   t u d e  Longi tude 
S t a t i o n   ( N o r t h )  (wes t )   Desc r ip t i on  

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

48"  51.85' 123" 32.23' 

48"  51.80' 123" 31.94' 

48"  51.75'  123"  31.96' 

48"  51.75' 123" 31.80' 

48"  51.80' 123" 32.10' 

48"  51.85' 123" 32.10' 

48"  51.85' 123" 32.32' 

48"  51.90'  123"  32.56' 

48"  52.00' 123" 32.68' 

48"  51.90' 123" 33.05' 

48"  51.90' 123" 33.17' 

Approximately 2/3 o f   t h e  way across  the 

I n l e t  from  the  boathouse  mentioned i n  

Sample S t a t i o n  106 

Approximately 2/3 o f   t h e  way across  the 
I n l e t   f r o m   t h e  dead t r e e   m e n t i o n e d   i n  

Sample S t a t i o n  103 
Approximately 1/3 o f   t h e  way across  the 

I n 1   e t   o f f  a dead t ree   wh ich  had  fa1 1  en 
i n  the   water  

A t  t he  head o f   t h e   I n l e t ,   o f f  a small 

wooden b r idge  

Mid-channel  of roadway  and  small 

p r i v a t e  dock  on the   sou th   s i  de 

Approximately 1/3 o f  the  way across  the 
I n l e t   o f f  a cedar  shake  boathouse w i t h  

a barn-shaped  house on t h e   l o t  above 

Mid-channel a t   e n t r a n c e   t o   i n n e r   B o o t h  

I n 1   e t  

Across  f rom  large,   par t ia l   A- f rame 

house  on s o u t h   s i d e   o f   I n l e t  

Across  from Sample S t a t i o n  100, on 

south   s ide   o f   In le t ,   m id-channe l  

between  shore and grass  area 

O f f  a brown  house w i  t h   b i g  windows, 

approx imate ly  800' south  o f   whar f  - 
Booth Bay 

O f f  a wh i te  house w i t h   b l u e  and w h i t e  

awnings  west o f   t h e   r e s o r t   w h a r f  - 
Booth Bay 
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APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

Sample L a t i   t u d e  Longi tude 
S t a t i  on (Nor th )  (wes t )   Desc r ip t i on  

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

48"  51.20' 123"  33.68' 

48"  51.15' 123" 33.80' 

48"  47.45' 123"  31 .U2' 

48"  47.40'  123"  31.02' 

48"  47.35'  123"  31.07' 

48"  47.30'  123"  31.10' 

48"  45.00'  123"  26.28' 

48"  45.20'  123"  26.47' 

48'45.25' 123"  26.54' 

48" 45.40 123"  26.78' 

48"  45.50'  123"  26.89' 

48"  45.65'  123" 27.01' 

48"  45.70'  123" 27.11' 

Approximately ha1 f-way  between  the  road 
and the  end o f   E r s k i n e   P o i n t  beach 

NW o f f   r o a d   a t   E r s k i n e   P o i n t  beach 

O f f  s ign,   "Oyster   Cul ture,  No 

Trespassing on Beach," a t   t h e   o y s t e r  
lease  on  the  north  s ide  of   Burgoyne 

Bay 
Approximately 45 m SE o f  Sample 

S t a t i o n  114 
O f f  wh i te  house w i t h  a TV antenna a t  

the  head o f  Burgoyne Bay 

O f f  t he   road   a t   t he  head o f  Burgoyne 

Bay 
O f f  a  house w i t h   b i g  windows  and a 

curved f ir t r e e ,   a t   t h e  SE end  o f   the  

harbour 

O f f  a  brown  house w i t h  a r e d   r o o f  and 
verandah 

180 m NW o f  Sample S t a t i o n  119 

O f f  house w i  t h  a star-shaped  roof 

antenna on  chimmney 
NW o f  Sample S t a t i o n   1 2 1   a t   t h e  end o f  

a rock embankment where  the  road 

goes down t o   t h e  beach 

NW o f  Sample S t a t i o n  122, o f f  a wh i te  
house above the  road 

NW of  Sample S t a t i o n  123 o f f  a cement 

wa l l  and s t a i r c a s e  
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APPENDIX I MARINE SAMPLE STATION LOCATIONS ( c o n t i  nued) 

Sample L a t i   t u d e  Longi tude 
S t a t i o n   ( N o r t h )  (wes t )   Desc r ip t i on  

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 
135 

136 

137 

138 

139 

140 

48" 46.00'  123"  27.38' 

48"  46.20'  123"  27.56' 

48"  46.30' 123" 27.59' 

48"  46.35' 123" 27.49 

48"  46.30'  123" 27.53' 

48"  46.20' 123" 27.00' 

48" 46.15'  123"  26.93' 

48"  45.15'  123"  26.66' 

48"  45.05'  123"  26.48' 

48" 45.50' 123"  25.92' 
48"  45.05' 123"  24.31' 

48"  46.00' 123"  22.20' 

48" 46.15' 123' 22.37' 

48"  46.50' 123" 22.62' 
48"  46.70' 123"  22.73' 

48"  47.75' 123"  23.40' 

NW o f  Sample S t a t i o n  124, o f f  a brown 

house w i th   g reen trim ( o n   s t i  1 t s )  , 
across   f rom  the   fe r ry   te rmina l  
NU o f  Sample S t a t i o n  125, o f f   t h e  

swings a t   t h e   p a r k  

Mouth o f   F u l   f o r d  Creek 

O f f  the  church on t he   no r th   s ide  o f  
Fu l   ford  Harbour  

Midway across  Ful   ford  Harbour  between 
the  church  and  the  boat  launch a t   t h e  

park 
O f f  t h e   l a s t   f e r r y  py1  on a t   t h e  end 

of  the  Government  wharf - F u l f o r d  

Harbour 

O f f  t he  sewage t r e a t m e n t   p l a n t   a t  

Fu l   fo rd   Fer ry   Termina l  

A t  o u t f a l l  90 m o f f s h o r e ,   o f f  a brown 

house w i t h   w h i t e  trim 

O f f  an A-frame  house wi t h  a whi te ,  
b r i c k  chimney 

SE end  of  Ful  ford  Harbour,  near  mouth 
Russel 1 Is1  and 

O f f  a small  shack j u s t  a round  the   po in t  
from Sample S t a t i o n  137 

Small bay south  o f   Beaver   Point  w i  t h  a 

farm i n  t h e   1 s t  bay 

1 s t  bay NE o f  Beaver   Point  

2nd  bay NE o f  Beaver  Point 

Just   around Yeo Po in t ,  SW o f  Sample 
S t a t i o n  143 

L 

I 

I, 

I 

I, 



w 

- 41 - 

APPENDIX I MARINE SAMPLE STATION LOCATIONS (cont inued)  

Sample L a t i   t u d e  Longi tude 
S t a t i o n   ( N o r t h )  (b les t   Descr ip t ion  

141 48"  47.90'  123" 23.97' Larger  bay,  on Eas t   s ide  o f  Yeo Point ,  

near a barn and  an o l d  house 

142  48"  48.40'  123"  25.28' O f f  an o l d   s t a i r c a s e ,  SW o f  Sample 

Sta ti on  145 
143  48"  48.55'  123"  25.37' O f f  a  wooden house w i t h   t u r q u o i s e  trim, 

SW of Sample S t a t i o n  146 

144  48"  48.70'  123"  25.46' I n   t h e   3 r d   s m a l l  cove, o f f  a s ign  

marked  "Foreshore  Rights"  near a house 

made o f  grani te   chunks 
145  48" 48.70'  123"  25.57' O f f  a p ink house w i t h  a dock, i n   t h e  

next  cove SW o f  Sample S t a t i o n  146 
146  48"  48.80'  123"  25.70' A t  t he   wh i te  buoy i n   t h e  cove, o f f  B a t t  

Rock marker 
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APPENDIX I I 

FRESHWATER  SAMPLES  STATION  LOCATIONS 
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APPENDIX I 1  FRESHWATER  SAMPLE STATION LOCATIONS 

Sample S t a t i o n   D e s c r i p t i o n  

s1 tianges Harbour - Ganges Creek,  taken a t  mouth. 

s2 Ganges Harbour - NW o f   e n t r a n c e   t o   W a l t e r  Bay n e x t   t o  
g lass   f ron ted  house;  sampled a t  mouth. 

s3 Ganges Harbour - st ream  enter ing  Wal ter  Bay n e x t   t o  
l a r g e  brown  house wi th  v i  ne-covered f ir tree;  sampled 
a t  mouth. 

s4 Dock P o i n t  - s t ream  en te r ing   a t   t he  head o f  Duck Bay 
sampled a t  Sunset  Dr ive.  

s5 Burgoyne Bay - mouth o f  stream on northern side o f  bay 
bel  ow br idge  cross ing.  

S6 Burgoyne Bay - mouth o f  creek a t  head o f  bay f l o w i n g  
between  the houses. 

s7 Burgoyne Bay - smal l   s tagnant   pool   which  dra ins  in to  
S6. 

s8 F u l f o r d  Creek a t  mouth. 

Y 

m 
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APPENDIX I  I I 

SUMMARY OF BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS 
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APPENDIX I11 SUMMARY OF BACTERIOLOGICAL  RESULTS FOR FIARINE  STATIONS 

Sample Number o f  MP N Fecal MPN/100 m l  

S ta t ion  Samples Range Median 9 0 t h  Percenti 1 e 
1 6 < 2 - 2  < 2  2 

6 < 2 - 5  < 2  
6 < 2 - 1 3  4.5 

8 < 2 - 7.9 2 

7 < 2  - 33 2 
6 < 2  - 17 4 

3.2 

10 

17.4 

19 

11.6 
6 < 2 -  13 6 10 

8 < 2 - 350 6.5 88.4 
8 < 2 - 9 4  15.5 58 

10 9 < 2 - 540 11 180 

11 
12 

13 

14 

9 < 2 - 7 9  8 19.6 

10 2 - 79 7.5 23 

9 < 2 - 170  13 

7 2 - 240 31  

46.7 

149 
15 6 < 2  - 79 23 61 

16 

17 

18 

19 
20 

21 

22 
23 

24 

25 

26 

27 

10 

7 

11 
6 

6 

6 

6 

6 

6 

< 2 - 8  < 2  
< 2 - 2  < 2  

< 2 - 130 2 
< 2 - 5  < 2  

< 2 - 2 3  < 2  

< 2 - 1 3  4.5 

< 2 - 8  < 2  

< 2 - 5  < 2  

< 2 - 5  < 2  

5 

< 2  
21.4 

3.2 

10.4 

9.4 

4.4 

3.2 

3.2 

< 2  

12.2 

< 2  

28 9 ( 2 - 3 3  2 9.6 

29 6 < 2 - 2  < 2  2 

30 6 < 2  - 2  < 2  < i !  
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APPENDIX I I  I SUMMARY OF BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS 

(cont inued)  

" - 

Sample Number o f  MP N Fecal MPN/100 ml - 

S t a t i o n  Samples Range Median 90th Percent i   1   e  

31 6 < 2 - < 2  < 2  < 2  

32 6 < 2 - 5  < 2  3.2 
33 6 < 2 - 8  2 4.4 
34 
35 
36 
37 
38 
39 

6 
10 
6 
6 
6 
10 

< 2 - 8  2 

< 2 - 4 9  6.5 
< 2 - 5  < 2  

< 2 - 5  2 

< 2 - 5  < 2  

2 - '1600 5 

5.6 
33 
4.4 
3.2 
3.2 
23 

40 10 < 2 - 130  4.5  33 
41 
42 

6 < 2 -, 22 3.5 
6 < 2 - 1 1  < 2  

11.8 
5.6 

43 10 < 2 - 4 6  2 23 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 

6 < 2 - 2 3  < 2  

6 < 2 - 8  2 
6 < 2 - 2 3  2 

6 < 2 - 3 3  2 
10 < 2 - 130 7.5 
6 < 2 - 8  2 

6 < 2 - 4  < 2  

6 < 2 - 9  < 2  

11 < 2 - 350 2 
11 < 2 - 110 2 
13 < 2 - 190 < 2  
6 < 2 - 2 3  < 2  

10 
6 

< 2 - 1 7  < 2  
< 2 - >1600 < 2  

17 
6.2 

12.2 
14.4 
94 
6.2 
2.8 
4.8 
15.7 
7 
23.1 
17 
5 

650.2 

58 6 < 2 - 8  < 2  7.4 
59 6 < 2 - 2  < 2  < 2  

60 - 6 < 2 - 1 7  < 2  8 
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APPENDIX 111 SUMMARY OF BACTERIOLOGICAL  RESULTS  FOR MARINE STATIONS 

(cont inued)  

"_ - - - - " 
Sample Number o f  MP N Fecal  MPN/100 m l  

S t a t i o n  Sarnpl es Range Median 90th Percen t i  1 e 

6 1  6 < 2 - 8  2 4.4 

62 6 < 2 - 2  < 2  < 2  

63 6 < 2 - 2  < 2  < 2  

64 
65 

66 

67 

68 
69 

70 
7 1  

72 
73 

7 < 2 - 130 2 
7 < 2 - 4 9  < 2  

6 < 2 - 3 3  2 

6 < 2 - 1 2  3.5 

6 < 2 - 1 3  < 2  
6 < 2 - 2  2 

6 < 2 - 2  < 2  

6 < 2 - 5  < 2  

6 < 2 - < 2  < 2  

6 < 2 - < 2  < 2  

40.4 
16.1 

14.4 

7.8 

6.4 
2 

< 2  
5 

< 2  

< 2  
74  6 < 2 - 2  < 2  < 2  
75 

76 

5 < 2 - 5  < 2  
5 < 2 - 5  < 2  

5 

3.5 

77 5 < 2 - < 2  < 2  < 2  
78 

79 

80 

81 
82 

83 

84 

85 

86 

87 

88 

5 < 2 - 2  < 2  

5 < 2 - < 2  < 2  

5 < 2 - < 2  < 2  
5 < 2 - 2  < 2  
4 < 2 - < 2  < 2  

5 < 2 - 8  2 

5 < 2 - 8  < 2  

5 < 2 - < 2  < 2  

5 < 2 - 5   < 2  
6 < 2 - 220 8 

5 < 2 - < 2  < 2  

2 

< 2  

< 2  
2 

< 2  
5 

5 
< 2  

3.5 
94.6 

< 2  
89 7 < 2 - 240 2 121 
90 6 < 2 - 1 4  < 2  6.8 

-. - " 
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APPENDIX I11 SUMMARY OF BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS 

( c o n t i  nued) 

Sampl e Number o f  MP N Fecal MPN/100 m l  
S t a t i o n  Samples Range Medi  an 90 th   Pe rcen t i  1  e 

9 1  8 < 2 - 540 < 2  109.6 
92 6 < 2 -  22 2 14.2 
93 6 < 2 - 4  < 2  2.8 
94 8 < 2 - 540 6.5 196 
95 6 2 - 920 23 446 
96 6 < 2 - 110 12 63.8 
97 6 2 - 79 10.5  39.4 
98 5 < 2 - 8  2 6.5 
99 5 < 2 - 2  < 2  2 

100 2 2 - 23 5 14 
101 5 < 2 - 8  5 8 
102 5 5 - 49 22 41 
103 5 9 - 79 33 56 
104 5 2 - 130 70 104.5 
105 5 5 - 8  5 7 
106 5 < 2 - l l  7 9.5 
107 5 < 2 - l l  4 8 
108 5 < 2 - 8  2 8 
109 5 < 2 - 1 3  5 10.5 
110 6 < 2 - 3 1  2 17.2 
111 7 < 2 - 1 7  < 2  6.5 
112 7 < 2 - 7 9  2 27.2 
113 7 < 2 - 4 9  < 2  37.8 
114 8 < 2 - 110 12.5 78 
115 8 < 2 - 240 20 84.8 
116 6 5 - 79 31.5 61 
117 6 7 - 170 33 115.4 
118 6 < 2 - 1 1  2 6.8 
119 6 < 2 - 1 3  6.5  11.8 
120 6 < 2 - 8  2 5.6 
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APPENDIX I 1 1  SUMMARY OF BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS 

(continued) 

Sample Number of MP N Fecal MPN/100 m l  

S t a t i o n  Samples Range Median 90th Percent i  1 e 

121 6 < 2 - 1 3  6.5 11.8 
122 11 < 2 - 7 9  2 21.5 
123 
124 
125 
126 
127 

128 
129 

6 < 2 - 7 9  9 
6 4 - 140 15 
6 < 2 - 1 3  3.5 
12 < 2 - 4 9  12.5 
6 33 - 350 18 5 
6 4 - 110 19.5 
6 < 2 - 1 3  5 

59.2 
103.4 
13 
31.6 
350 
63.8 
10 

130 6 < 2 - 8  < 2  6.2 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 

6 2 - 11 2 
6 < 2 - 2  < 2  

6 < 2 - 2 3  2 

5 < 2 - l l  4 
4 < 2 - 2   < 2  
6 < 2 - 2   < 2  
7 < 2 - 8  < 2  

2 < 2 - < 2  < 2  

2 < 2 - < 2  < 2  
6 < 2 - < 2  < 2  

6 < 2 - 3 3  2 
6 < 2 - 2  < 2  

11 
2 
15.8 
8 

2 
< 2  

8 
< 2  

< 2  

< 2  

14.4 
< 2 -  

143 6 < 2 - 5  < 2  3.2 
144 
145 

6 < 2 - 2  < 2  

6 < 2 - < 2  < 2  

< 2  
< 2  

& 

m! 

IC 

146 6 < 2 - 2  < 2  2 
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APPENDIX IV 

DAILY  BACTERIOLOGICAL  RESULTS  FOR  MARINE  STATIONS 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS 

Sarnpl e 

S t a t i o n  

No. 

Date o f  Time o f  Fecal  Col i form 
Col 1 e c t i o n  Col 1 e c t i  on I.1PN/100 m l  

1 J u l y  20/77  0843 < 2  

21 0800 < 2  

22 0908 < 2  

25 1058 < 2  

26  1420 2 

27 1340 2 

2 J u l y  12/77 
13 
14 
15 
18 

1615 
1355 
1720 
0950 
1620 

< 2  
< 2  

5 
< 2  

2 

19  1005 2 

3 July 12/77 1615 < 2  

13 1400 < 2  

15 0955 2 

18 1625 8 
19 1010 7 

Aug. 12/77 0840 13 

4 J u l y  13/77 
15 
18 
19 

Aug. 12/77 
16 
17 

1610 
1010 
1630 
1020 
0850 
095U 
103 5 

79 
2 

< 2  

2 

2 
< 2  

< 2  
19  1100 < i l  
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.  1 

Sampl e 
S ta t i on   Da te  o f  

No. Col  1 e c t i  on 

Time o f  Fecal  Col i form 

Col  1 e c t i  on MPN/100 m l  

5 J u l y  12/77 
13 

15 

18 
19 

Aug. 16/77 

1625 

1615 

1007 

1635 
1025 

13 

5 
< 2  
< 2  

2 

2 

6 J u l y  12/77 1630  4 
13 1620 17 
15 1013 < 2  
18 1640  8 
19 1030 2 

Aug. 17/77 1025  4 

7 

m 

'L 

J u l y  12/77 

13 

15 
18 

19 

1635 
1625 

1015 

1640 

1035 

13 
8 

< 2  

2 

7 
Aug. 17/77 1020  5 

L 

8 J u l y  13/77 1630 < 2  
18 1650 < 2  

19 1040  8 

Aug. 12/77 0900  350 

17 1020  8 
18 1055  5 
19 1050 23 
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APPENDIX IV DAILY  BACTERIOLOGICAL  RESULTS  FOR  MARINE STATIOIJS (cont.)  

Sampl e 

S t a t i o n   D a t e   o f  

No. Col 1 e c t i  on 

Time o f  Fecal Coli form 

Col 1 e c t i  on P!PN/lOC, m l  

9 July 13/77 

15 

18 

19 

Aug. 12/77 

16 

1635 

1025 

1655 

1045 

0905 

0915 

2 

< 2  

49 

23 

8 

94 
17 0915 23 

10 July 12/77  1635 < 2  

13  1640 33 
15  1025 8 
18  1710 11 

19  1050 7 

Aug . 16/77 0925 2 
17 1010  540 

18 1050 14U 

19 1050 46 

11 July 12/77 

13 

15 

19 

Aug. 16/77 

17 
18 

19 

1640 

1645 

1030 

1055 

0930 

1115 
1050 

1045 

< 2  

79 

4 

8 

5 
8 

13 

8 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.) 
w 

1) 

I 

Sample 

Sta ti on  Date o f  Time o f  Fecal Col i form 
No. Col 1 ec ti o n   C o l l e c t i o n  MPN/100 m l  

12 J u l y  13/77 1650 8 
15  1030 7 
18 1720  5 
19  1100 11 

Aug. 12/77 0910 2 
16 0905 8 
17  1010 7 
18 1045 79 
19 - 1030  23 

13  J u l y  13/77  1655 2 
18 
19 

Aug. 12 /77  
16 
17 

18 

1725 
1105 
091  5 
0900 
1005 
1040 

33 
13 
13 
8 

17 
23 

19 1025  170 

14 J u l y  13/77 
18 

Aug. 12/77  
16 
17 
18 

1655 
1730 
0920 
0850 
1000 
1035 

5 
2 
6 

110 
240 

70 
19  1025  31 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.)  

Sample 

Sta t ion   Date  o f  Time o f  Fecal Col i form 
No. Col 1 e c t i  on Col 1 e c t i  on MPN/100 m l  

15 July 13/77 1735 49 

15 0905 2 

18 1550 33 

19 0905 5 
20 081 2 13 

Aug. 12/77  0930  79 

16 J u l y  12/77 1525 5 
13 1730 < 2  

14 1715 5 

15 0910 8 
18 1235 < 2  
19 091 5 < 2  

20 0816 < 2  

Aug. 16/77 1025 2 

17 1100 < 2  

18 1115 ti 

17  July 12/77 1530 < 2  

13 1725 < 2  

14 1710 < 2  

15 0910 2 

18 1230 < 2  

19 0920 < 2  
20 082 1 < i !  
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APPENDIX I V  DAILY  BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS  (cont. ) 

Sample 
Station  Date o f  

No. Col 1 ec  ti on 
Time o f  Fecal Col i f o rm 

Collection MPN/100 ml 

18 July 12/77 

13 
14 
15 

18 

19 

20 

Aug. 16/77 
17 

18 
19 

1535 

1720 

1705 

091 5 

1222 

0925 

0828 

1015 
1055 

1100 
1105 

< 2  
130 

23 

4 

< 2  

7 

4 
2 
2 

< 2  
< 2  

19 July 12/77 1535 < 2  
13  1720  130 
14  1700 23 
15 0920 4 
18  1217 < 2  

19  0925 7 

20 - 4 

20 July 12/77  1540 < 2  
13  1715 23 
15 092 5 2 

18  1212 < 2  
19  0935 < 2  

Aug. 12/77 - 0935 < 2  
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont . )  

" "_ " 

Sample 
S ta t i on   Da te  o f  Time o f  Fecal   Col i   form 

No. Col 1 e c t  i on C o l l e c t i o n  MPN/100 m l  

21 J u l y  13/77 

15 

19 

Aug. 16/77 

17 

17 15 

09 30 

0940 

1005 
1045 

< 2  

< 2  

< 2  
13 

7 
18 1105 7 

22 J u l y  12/77 
13 

14 

15 

18 
19 

1550 

17 10 

16 50 

0935 

1203 
0945 

23 J u l y  12/77 

13 
14 

15 

18 

19 

15 50 

1705 

16 50 

09 40 

1200 

0950 

24 J u l y  13/77 17 25 5 

14 1640 < 2  
15 0915 < 2  

18 1152 < 2  

19 10  14 < 2  
Aug. 12 /77  0950 2 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont .  ) 

Sample 

S ta t i on   Da te  o f  Time of Fecal  Col i form 
No. C o i l   e c t i  on  Col  1 e c t i  on MPN/100 ml 

25 J u l y  12/77 1605 < 2  
13 1410 < 2  
14 1725 < 2  
15 0905 < 2  
18 1610 < 2  

19 0955 < 2  
July 13/77  1715 < 2  

14 1630 23 
15 1005 < 2  
18 1143 5 
19 1006 < 2  

Aug. 12/77 1000 < 2  
27 J u l y  13/77 17 10 < 2  

14 1625 < 2  
15 1005 < 2  

18 1138 < 2  
19 1002 < 2  

Aug. 12/77 1005 < 2  

26 
- 

28 J u l y  13/77  1655 2 
14  1615 7 
15  0955 33 
18  1127 < 2  
19  095 1 < 2  

Aug. 12/77 1020 < 2  

16 1340 7 
17 1630 < 2  
18 - 1415 4 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont .  ) 

Sample 
S t a t i o n   D a t e  o f  Time o f  Fecal  Col i form 

No. C o l l e c t i o n  Col 1 e c t i  on MPN/100 m l  

29 July 13/77 1650 < 2  

14 1615 < 2  

15 0955 2 

18 1123 2 

19 0947 < 2  
Aug. 12/77  1020 2 

30 J u l y  13/77 1645 < 2  

14 1610 < 2  

15 0950 < 2  
18 1119 2 
19 0944 < 2  

Aug. 12/77  1025 < 2  

31  July  13/77 1640 < 2  

14 1605 < 2  

15 0945 < 2  

18 1115 < 2  

19 0940 < 2  

Aug. 12/77  1030 < 2  

32 J u l y  13/77 1635 < 2  

14 1600 < 2  

15 0945 < 2  

18 11 10 < 2  

19 0935 < 2  

Aug. 12/77  1040 5 



- 60 - 

APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.)  

Sample 

S t a t i o n  
No. 

Date o f  Time o f  Fecal  Col i form 

Col 1 e c t i  o n   C o l l e c t i o n  b1PN/l00 m l  

33 J u l y  13/77  1630 < 2  
14 1600 < 2  
15 
18 

0943 
1103 

2 
< 2  

19 0932 2 
Aug. 12/77 1045 8 

34 July 13/77  1625 2 
14 
15 

1550 
0935 

< 2  
4 

18 1055 < 2  
19 0920 2 

Aug. 12/77 - 1120 8 
35 J u l y  13/77 1620  33 

14 1550  49 
15 
18 
19 

Aug. 12 
16 
17 

0935 
1052 
0922 

1100 
1425 
1505 

< 2  
< 2  
< 2  

5 
11 

< 2  
18 1435 8 
19 1435 8 

36 J u l y  13/77  1615 5 
14 1545 < 2  
16 
18 

0930 
1045 

< 2  
2 

19 0927 < 2  
Aug. 12/77 1050 4 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont . )  

Sample 

S ta t i on   Da te  o f  Time o f   Feca l   Co l  i form 

No. Col 1 e c t i   o n  Col 1 e c t i o n  MPN/100 ml 

37 J u l y  13/77 

14 

15 

18 

19 

1627 

1555 

0940 

1100 
0930 

2 

< 2  

2 

< 2  

2 

Aug. 12/77  1050 5 

38 J u l y  20/77 
21 

22 

25 

26 

27 

0930 
0820 

0910 

1440 

1430 
1525 

< 2  
5 

< 2  

< 2  

< 2  

< 2  

39 J u l y  20/77 

21 

22 

25 

26 

27 

Aug. 15/77 

17 

18 

19 

0845 

081 0 

0945 

1420 

1420 

1530 

2000 

0900 

0945 

0945 

2 

> 1600 
5 

23 

2 

5 

2 
5 

1 7  

< 2  
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont . )  

Sampl  e 
S t a t i o n   D a t e  o f  Time o f  Fecal  Col i form 

No. C o l l e c t i o n  Col 1 e c t i  on MPN/100 m l  

40 
WI 

J u l y  20/77 

21 
22 
25 

26 

27 

Aug. 15 

17 

18 

0850 

082% 

0935 
1431 

1440 

1532 

2005 

0905 

0950 

4 

130 

2 
2 

< 2  
5 

17 
33 

23 
19 - 0940  2 

I 

ry 

W 

yl 

I 

41 J u l y  20/77 0855  5 
21 0835  22 

22 0940  5 
25 1433 ‘ 2  
26 1440 < 2  

27 1533 < 2  

42 J u l y  20/77 

21 
22 

25 
26 

27 

0855 

0840 
0940 

1446 

1445 

1535 
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont. ) 

Sampl  e 
Station  Date o f  

No.  Col 1 ecti on 

Time o f  Fecal Col i form 
Col 1 ecti on MPN/100 ml 

43 July 20/77 0900 2 

21 084 5 46 

22 093 5 17 

25 1451 < 2  

26 1450 < 2  

27 1536 < 2  

Aug. 15/77 2005 23 
17 0905 8 

18 0950 < 2  

19 0946 < 2  

44 July 20/77 0900 13 

21  0845 23 

22 0930 < 2  
25  1453 < 2  

26 1450 < 2  

27 1537 < 2  

45 July 20/77  0905 5 
21 0840  2 

22 0930 8 

25 1454 < 2  

26 1450 2 

27 1540 < 2  

46 July 20/77  0905 5 
21 085 5 23 

22 093U 2 

25 1502 < 2  

26 1505 < 2  

27 1541 < 2  
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont . )  

Sample 

Sta ti on 

No. 
Date o f  Time o f  Fecal  Col i form 

Col  1 e c t i o n  Col  1 e c t i  on FPN/100 m l  

47 J u l y  20/77  0910 2 

21  0900 33 

22 092  5 2 
25 1501 < 2  
26 1505 2 

27 1542 2 

48   Ju l y  20/77  0910 2 

21  0905  130 
22 0925 17 

25 1458 2 

26 1455  2 

27 1543 2 
Aug. 15/77 2010  94 

17 0910 23 
18 0950 < 2  
19 0945  13 

49 J u l y  20/77 091 5 < 2  
21  091 0 2 
22 0920 2 

25 1505  8 

26 1510 2 

27 1545  5 

50 J u l y  20/77  0920 < 2  

21  091  5  4 
22 0915 < 2  

25 1508 < 2  

26 1510 < 2  

27 - 1545 < 2  
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APPENDIX  IV  DAILY  BACTERIOLOGICAL RESULTS FOR MARINE  STATIONS (cont.)  

~ ~ ~~ ~~ 

Sampl e 
Station Date o f  Time of  Fecal Col i form 
No. Coll ection Col 1 e c t i  on MPN/100 ml 

51 July 20/77 

21 

22 
25 

26 

0940 

1016 
1103 

1514 

1515 

< 2  

< 2  
< 2  

2 

< 2  
28 0815 9 

52 July 20/77 0945 2 
21 1023 < 2  

22 

25 

1122 

1518 

17 

4 
26 1520 < 2  

28 

Aug. 3  177 
5 

8 

0820 

1500 

1335 

1140 

35u 

2 

2 
4 

9 1010 < 2  

10  1025 < 2  

53 July 20/77  0950 7 
21 

22 

25 
26 

28 
Aug. 3 /77 

1028 

1128 

1521 

1525 

0823 

1431 

1405 

1145 

1015 

2 

7 
< 2  
< 2  

110 

< 2  
5 

2 

< 2  
It 

10 1025 < 2  
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111 

APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont.)  

Sample 

S ta t i on   Da te  o f  
No. Col l e c t i o n  

Time o f  Fecal  Col i form 
Col 1 e c t i  on MPN/100 m l  

54 J u l y  20/77 0355 < 2  
21 

22 

25 

26 

28 

29 

Aug. 2/77 

3 
5 

8 

1034 

1135 

1524 

1530 

082 5 

1045 

1025 
1420 
1345 

1150 

170 

7 

< 2  
< 2  

27 

< 2  
4 

< 2  
14 

< 2  
9 1020 2 

10  1030 < 2  

55 J u l y  20/77  1025 < 2  

21 

22 
25 
26 

1037 

1138 
1526 
1530 

23 
< 2  
< 2  

< 2  
28 0828  13 

56 J u l y  20/77 1020 < 2  
21 1040 17 
22 

25 

26 

Aug. 3/77 
5 

8 

9 

1142 

1528 

1530 

1405 

1353 

1155 

1028 

< 2  

< 2  
2 

< 2  

< 2  

< 2  
5 

10 1030 2 
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Y 

APPENDIX I V  DAILY  BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS  (cont. ) 
Y 

Sample 
S t a t i o n  Date o f  

No. Col 1 ec  ti on 

Time o f  Fecal Col i form 
Col 1 ecti on MPN/100 ml 

57 July 20/77 

21 
22 

25 

26 

28 

1015 

1346 
1147 

1530 

1530 

0830 

< 2  

17 

< 2  

< 2  

< 2  
> 1600 

Depth Sample July 21/77 > 1600 

58 July 20/77 
21 

22 
25 

26 
28 

1030 
1044 

1150 
1531 

1535 
0835 

< 2  
2 

< 2  
< 2  

7 
8 

59 July 20/77 
21 
22 
25 

26 

1030 

1047 

1154 
1532 

1535 

< 2  

< 2  

< 2  
< 2  

2 

27 0836 < 2  
60 July 20/77  1035 < 2  

21  1050 < 2  

22 
25 

1158 

1534 

< 2  
< 2  

26 1540 < 2  

P 

Y 

27  0837 17 
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont .  ) 

Sample 

S ta t ion   Date  o f  Time of Fecal  Col i form 

No. Col 1 e c t i  on Col 1 e c t i  on MPN/100 m l  

61 J u l y  28/77 0845 < 2  
29 0930 2 

Aug. 2/77 
3 
4 

1035 

0928 
1223 

< 2  
8 

2 
5 0920 < 2  

62 J u l y  28/77 

29 

Aug. 2 

3 
4 

0845 

0935 

1035 

0930 

1225 

2 

< 2  

< 2  
< 2  

2 
5 0925 < 2  

63 J u l y  28/77 
29 

Aug. 2/77 
3 
4 

0850 
0935 
1040 

093 5 

1230 

2 

< 2  
< 2  

< 2  

< 2  
5 0928 < 2  

64 J u l y  28/77 0853  130 
29 0940 2 

Aug. 2/77 1045 2 
3 0938 < 2  

4 1235 2 
5 0935 < 2  
8 1200 < 2  
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS ( c o n t . )  

Sampl e 

S ta t ion   Date  o f  
No. C o l l   e c t i o n  

Time o f  Fecal  Col i form 
C o l l e c t i o n  MPN/100 ml 

65 Ju ly  28/77 085 5 49 

29 0945 < 2  

Aug. 2/77 1050 < 2  

3 0945 < 2  
4 1238 2 

5 0940 < 2  
8 1205 < 2  

66 J u l y  28/77 0900 
29 0948 

Aug. 2/77  1055 

3 0950 
4 1242 

5 0945 

33 
< 2  

< 2  
2 

2 
2 

67 J u l y  28/77  0905 
29  09 50 

Aug. 2/77  1105 

3 0954 
4 1247 

5 0948 

12 

‘ 2  

5 

5 

2 

2 

68 J u l y  28/77 - 
29 0955 

Aug. 2/77  1107 

3 1000 

4 1252 

5 0953 



II - 70 - 

I 

APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.)  

Sampl e 

Sta t ion   Date  o f  Time o f  Feca l   Co l i  form 
No. C o l l e c t i o n  Col  1 e c t i  on MPN/100 m l  

I 

9 

69 
I) 

I 

J u l y  28/77 
29 

Aug. 2/77 

3 
4 

091 5 

1000 

1112 

1005 

1258 

< 2  

< 2  
2 

< 2  
2 

70 J u l y  28/77 - < 2  
29 1005 < 2  

Aug. 2/77 1120 < 2  
3 1010 < 2  
4 1305 2 
5 1005 < 2  

7 1  J u l y  28/77 - 
29 1010 

Aug. 2/77  1125 

3 1020 
4 1313 

< 2  
5 

< 2  
5 

< 2  

72 J u l y  28/77 
29 

Aug. 2/77 
3 
4 

- 
1020 

1135 

1030 

1320 
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont . )  

Sampl  e 

S t a t i o n   D a t e  o f  Time o f  Fecal  Col i form 

No. Col 1 e c t i o n  Col 1 e c t i  on MPN/100 m l  

73 Ju ly  28/77 
29 

Aug. 2/77 
3 
4 

- 
1025 
1140 
1035 
1325 

5 1030 

74 J u l y  28/77 - 
29  1030 

Aug. 2/77  1145 
3 1040 
4 1330 
5 1035 

75 Aug . 8/77 1225 < 2  

9 1235 < 2  
10  1235 < 2  

11 1420 5 
12  1000 5 

76 Aug. 8/77 
9 
10 
11 
12 

1230 
1230 
1230 
1620 
0955 

5 
< 2  
< 2  
< 2  
< 2  
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont . )  

Sarnpl  e 

S ta  ti on Date o f  Time o f  Fecal Col i form 
No. Coll e c t i o n   C o l l   e c t i o n  MPN/100 rnl 

77 Aug. 8/77 

9 

10 

11 

1240 

1225 

1225 

1615 

< 2  
< 2  
< 2  

< 2  
12  0955 < 2  

78 Aug. 8/77 
9 

10 

11 

1245 
1225 

1225 

1610 

< 2  

< 2  

< 2  

< 2  
12  0950 2 

79 Aug. 8/77 1250 < 2  
9 1220 < 2  
10 1220 < 2  
11 1610 < 2  
12 0950 < 2  

80 Aug. 8/77 

9 
10 

11 

1250 

1215 
1215 

1605 

< 2  

< 2  

< 2  
< 2  

12  1605 < 2  

81 Aug. 8/77 1300 < 2  
9 1210  2 

10 1210 < 2  
11 1600  2 
12 0940 < 2  
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APPENDIX IV DAILY  BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont . )  

Sample 

S ta t i on   Da te  o f  Time of  Fecal Col i form 
No. C o l l   e c t i o n  Coll e c t i o n  MPN/100 ml 

82 Aug. 8/77 

9 

11 

1305 

1200 
1600 

< 2  

< 2  

< 2  
15  1645 < 2  

a3 Aug. 9/77 
10 
11 
15 

1200 
1225 

1550 

1645 

2 
8 

2 

< 2  

17 0900 < 2  

84 Aug. 8/77 1310 < 2  

9 1145 8 

10 1200 < 2  

11 1450 < 2  

15 1655 < 2  

85 Aug. 9/77 

10 

11 
15 

1150 

1155 

1542 

1700 

< 2  

< 2  

< 2  

< 2  

17  1155 < 2  

86 Aug . 9/77  1155 2 
10 1155 < 2  

11 1545 2 

15  1715 < 2  

17  1150  5 



- 74 - 

APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS ( c o n t . )  

m 

Sarnpl e 

S t a t i o n   D a t e   o f  Time o f  Fecal   Col i   form 

No. Col1  ect ion Col 1 e c t i  on MPN/100 m l  

87 Aug. 8/77 1325 < 2  
11 1535 < 2  
15 1730 8 
17 0910  220 
18 1510 11 
19 1440 8 

88 Aug. 8/77 
9 
10 
11 
15 

1325 
1135 
1145 
1535 
1725 

89 Aug. 8/77 1325 
11 1530 
15 1725 
16  1010 
17 0915 
18 1515 

< 2  
< 2  
70 
2 

240 
2 

19 1445 21 

90 Aug. 8/77 
9 
10 
11 
15 

1330 
1135 
1140 
1530 
1730 

< 2  
< 2  

2 
< 2  
< 2  

17 1530  14 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS ( c o n t . )  

Sampl e 

S ta t ion   Date  o f  Time o f  Fecal Col i form 

No. C o l l   e c t i o n   C o l l e c t i o n  MPN/100 ml 

91 Aug. 8/77 1335 < 2  
9 1130 < 2  
10 1135 < 2  

11 1525 < 2  
15 1735 540 
17 1535 < 2  
18 1500 2 
19 1430 2 

92 Aug. 8/77 1640 < 2  

9 1120 < 2  

10 1120 2 
11 1515 < 2  
12 0930 9 
15 1750 22 

93 Aug. 8/77 1645 < 2  
9  1123 2 
10 1125 < 2  

11 
12 

1515 
0930 

< i !  

4 

15 1745 < 2  

94 Aug. 8/77  1645  540 
9 
10 
11 
12 
15 

1125 
1125 
1520 
0930 
1745 

2 
< 2  

22 
5 
8 

16  1545 110 
18  1145 5 
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V 

Y 

3 

APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont . )  

Sample 

S t a t i o n   D a t e  o f  

No. C o l l e c t i o n  

Time o f  Fecal   Col i   form 

C o l l e c t i o n  MPN/100 m l  

95 Aug. 9/77 

10 

11 
12 

15 

1205 

1020 

0920 
1400 

1755 

9 

2 

13 

33 

92 0 

17  1520  130 

96 Aug. 9/77 1210  17 
10 1025 < 2  

11 0920 < 2  
12 1400  33 
15 1750 110 
17 1515 7 

97 Aug. 9/77 
10 

11 

12 

15 

1212 
1030 
092 5 
1355 

1745 

a 
2 

13 

8 
79 

17  1515  13 

90 Aug. 8/77 1635 < 2  

9 1115 2 
10 1115 5 
11 1510 8 

15 1800 2 
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APPENDIX I V  DAILY  BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont.) 

Sampl e 
Stat ion Date o f  Time o f  Fecal Col i form 

No. Col lection  Collection MPN/100 m l  

99 Aug. 8/77 
9 

10 

11 

1630 
1110 

1110 

1505 

2 
< 2  

< 2  

< 2  
15 1605 < 2  

100 Aug. 15/77 
16 

17 

18 

1815 
0740 

0820 

091 0 

23 
4 
5 
5 

19 0910 2 

101 Aug. 15/77 1800 8 
16  0730 < 2  

17 081 0 a 
18 0900 5 
19 0905 2 

102 Aug. 15/77 1750 5 
16 

17 
18 

0720 

0805 

0855 

33 
22 
49 

19  0900 17 

103 Aug. 15/77 
16 

17 
18 

1750 

0720 

0805 

085 5 

79 

9 

33 
33 

19  0900 17 

9c 
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APPENDIX I V  DAILY BACTERIOLOGICAL RESULTS FOR MARINE STATIONS (cont .  ) 

Sampl e 
S t a t i o n  

No. 

Date  o f  Time o f  Fecal  Col i form 
Col 1 ec ti on  Col 1 e c t i  on MPN/100 ml 

104 Aug. 15/77 
16 

17 

18 

1745 
0720 

0800 
0855 

2 
79 

49 
130 

19 0900 70 

105 Aug. 15/77 1755 
16 0725 

17 081 0 

18  0900 

19  0900 

106 Aug. 15/77 
16 

17 
18 

1800 
0730 

0810 
0900 

7 
8 
2 

11 
19  0905 < 2  

107 Aug. 15/77 1805 < 2  
16 0730 11 

17 0815  5 
18 0900 4 
19 0905 < 2  

108 Aug. 15/77 
16 

17 

18 

1810 
0735 

< 2  
8 

081 5 8 

0905 2 
19  0905 < 2  
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont .  ) 

Sample 

S t a t i o n   D a t e  o f  Time of   Fecal   Col  i form 

No. C o l l   e c t i o n  Col 1 e c t i o n  MPN/100 m l  

109 Aug. 15/77  1620 < 2  
16 0735 2 
17 081 5 8 

18  0905 13 
19 0910 5 

110 Aug . 8/77 
9 
10 
11 
12 

1625 
1105 
1105 
1500 
0920 

< 2  
< 2  
< 2  

8 
2 

15 1810 31 

111 Aug. 8/77 1620 < 2  
9 1100 < 2  
10 1100 < 2  
11 1500 17 
12 091 5 < 2  
15 181 5 2 
17 1025 < 2  

112 Aug. 9/77 
10 
11 
12 
15 
17 

1115 
0945 
0956 
1430 
1710 
1445 

2 
< 2  

2 
< 2  
79 

< 2  
19  1415 5 
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I 

a 

APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont . )  

Sampl e 
S t a t i o n   D a t e   o f  Time of   Fecal   Col  i form 

No. C o l l e c t i o n   C o l l e c t i o n  MPN/100 m l  

113 Aug. 9/77 
10 

11 
12 
15 
17 

11 10 
0940 

09 45 

1435 

17 15 
1440 

< 2  
< 2  
< 2  
49 

5 
33 

19 1410 < 2  
114 Aug. 8/77 1540 < 2  

10 17 35 17 
11 1430  5 
15 16  20 8 
16 

17 
18 

19 

0900 

09 45 
0900 

1320 

23 

< 2  
110 

70 
115 Aug. 8/77 

10 

1545 
1740 

<2 
240 

11 1430 7 
15 

16 

17 
18 

1620 

0900 

09  50 
0905 

8 

17 

23 
46 

19 1325  46 
116 Aug. 8/77 1550  5 

10 1745 79 
11 

15 

16 

18 

1435 

1635 

0855 

0920 

2 

46 

17 
49 
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont . )  

Sample 

S t a t i o n   D a t e   o f  Time of   Fecal   Col  i form 

No. C o l l e c t i o n  Col  1 e c t i  on  MPN/100 m l  

117 Aug. 8/77 1555 33 
10 17 50 170 
11 1440  8 
15 1630  79 
16 0855 7 
18 0915 33 

118 J u l y  28/77 
Aug. 2 

3 
4 
5 

- 
1115 
0920 
093 5 
1045 

< 2  
11 
2 
4 
2 

119 J u l y  28/77 - 2 
Aug. 2 1112 < 2  

3 0845 11 
4 0932 13 
5 1043 11 
8 1725 < 2  

120 J u l y  28/77 - 
Aug. 2 1110 

3 091 5 
4 0930 
5 1040 

< 2  
4 
2 
2 
8 
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.  ) 

Sampl e 

Stat ion  Date  o f  
No. C o l l   e c t i  on 

Time o f  Fecal   Col i  form 
Col 1 e c t i  on MPN/100 m l  

121 Ju ly  28/77 - < 2  
Aug. 2 1102 8 

3  0905 11 

4 0927  13 

5 1037  5 

8  1715 < 2  

122 J u l y  28/77  1710  2 
Aug. 2 1100 < 2  

3 0900 8 
4 0925 23 
5 1035  2 
8 17 15 79 
11 1105 < 2  
12 1345 5 
16 0930 2 

17 1520 < 2  

18  1120 2 

123 Ju ly  28/77 
Aug. 2 

3 

4 

5 
8 

1715 
1055 

0855 

0925 

1030 
17 10 

2 
5 

13 

46 

79 
< 2  
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont . )  

Sample 

S t a t i o n  

No. 

Date o f  Time o f   Feca l  Col i form 

Col 1 ec ti on C o l l e c t i o n  MPN/100 m l  

124 J u l y  28/77 1720 79 

Aug. 2 1050 4 

3 0855 4 
4 0920  13 
5 1030 17 

8 1705  140 

125 J u l y  28/77 

Aug. 2 

3 
4 

5 

1725 
1045 

084 5 

0915 

1025 

< 2  
< 2  

13 
13 

5 

126 J u l y  28/77 

Aug. 3 
4 

5 
8 

10 

11 
12 

16 

17 
18 

19 

1735 

0840 

0910 

1020 

1700 

1600 

1425 

1335 

092 0 

1445 

11 10 

1340 

7 
8 

26 

22 

8 

49 

2 

1 7  
23 

< 2  
33 

5 
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APPENDIX IV D A I L Y  BACTERIOLOGICAL RESULTS FOR MARINE STATIONS (cont .  ) 
, r n  

Sampl e 

S ta t ion   Date  o f  Time o f  Fecal  Col i form 
No. C o l l   e c t i o n  Col 1 e c t i  on MPN/100 m l  

127 Ju ly  28/77 

Aug. 3 

4 

5 
8 

1745 

0830 
0900 

1015 

1650 

33 

3 50 
70 

130 

350 
10  1550  240 

128 J u l y  28/77 

Aug. 3 

4 
5 

8 

1750 

0830 

0905 
1015 

1655 

4 

110 
22 

17 

8 
10  1555 33 

129 J u l y  28/77 1751 < 2  
Aug. 3 0835  8 

4 0910  8 
5 1017  13 
8 1655 < 2  

10 1600 2 

130 Aug. 2/77 
3 
4 

5 

8 

1135 
1025 

1015 
1112 

1810 

5 
< 2  

< 2  
8 

< 2  
10  1605 < 2  
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE  STATIONS (cont .  ) 

Sampl  e 

S t a t i o n   D a t e  o f  Time o f  Fecal  Col i form 

No. Col 1 e c t i  on  Col 1 e c t i  on MPN/100 ml 

131 Aug. 2/77 1132 2 
3 1025 2 
4 1015 11 

5 1110 2 
8 1805 11 
10 1610 2 

132 J u l y  28/77 
Aug. 2 

3 

4 

5 
8 

- 
1130 

1010 

1010 

1105 
1800 

133 J u l y  28/77 - < 2  

Aug. 2 1125 2 
3 1005 2 

4 1005 < 2  
5 1100 23 

8 1755 11 

134 Aug. 3/77 

4 

5 
8 

10 

0955 

1000 

1050 
1750 

1620 

< 2  

< 2  

5 
11 

4 

II 

I 

'L 

L 
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APPENDIX IV DAILY  BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.) 

Sampl e 
Station 
No. 

Date o f  Time o f  Fecal Col i form 
Col 1 ecti on Collection  MPN/100 ml 

135 Aug. 3/77 

4 
8 

0945 

0950 
1740 

< 2  
< 2  
2 

136 July 20/77 1056 < 2  
21 091 2 < 2  
25 1152 < 2  
26 1510 2 
27 1430 < 2  

Aug. 3 1135 < 2  

137 July 20/77  1055 

21  090  5 

22 1001 
25 1146 

26 1505 

27 - 
Aug. 3 1130 2 

138 July 20/77 

21 

1035 
0854 

< 2  
< 2  

139 July 20/77 

21 

1030 

0847 
< 2  
< 2  

Y 
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APPENDIX I V  DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont .  ) 

Sampl e 

S t a t i o n  

No. 
Date o f  Time of   Fecal   Col  i form 

C o i l   e c t i o n  Col 1 e c t i  on MPN/100 ml 

140 J u l y  20/77 

21 

22 

25 

26 

1010 

083  7 

0949 

1135 

1456 

< 2  

< 2  

< 2  

< 2  

< 2  

27 1415 < 2  

141 J u l y  20/77 

21 
22 

25 
26 

0950 

0832 
0943 

1128 
1450 

< 2  
2 

< 2  

2 
33 

142 J u l y  20/77 0945 < 2  

21 082  5 < 2  

22 093  5 < 2  

25 1210 < 2  

26 1445 < 2  

27 1405 < 2  

143 J u l y  20/77 

21 

22 
25 

26 

0937 

082 1 

093 1 
1120 

1440 

< 2  

5 

< 2  

< 2  
2 

Ilt 

u 

li. 

t 
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APPENDIX IV DAILY BACTERIOLOGICAL  RESULTS FOR MARINE STATIONS (cont.)  

Sampl  e 

S t a t i o n  

No. 

Date o f  Time o f  Fecal  Col i form 

Col 1 e c t i  on C o l l e c t i o n  MPN/100 m l  

144   Ju l y  20/77 0930 < 2  

21  081  5 < 2  
22 0926 2 
25 1115 < 2  
26 1440 < 2  
27 1400 < 2  

145 J u l y  20/77  092 1 
21  081 2 

22 0922 
25 1112 

26 1435 
27 1359 

146 J u l y  20/77 
21  
22 

25 
26 

27 

0917 
0809 
0918 

1108 
1430 

1350 



- 89 - 

APPENDIX V 

BACTERIOLOGICAL.  RESULTS FOR  FRESHWATER S T A T I O N S  
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APPENDIX V BACTERIOLOGICAL  RESULTS FOR FRESHWATER STATIONS 

Sampl e Total   Fecal  Fecal 
S ta t ion   Date  o f  Sampling  Coli form/100 m l  Col i form/100 m l  Strep/100 ml 

s1 J u l y  14 
15 
18 

4 
3200 
2600 

12 
49 0 
510 

20 
620 

1200 

N.C. 
840 
480 

1 s2 J u l y  14 
15 
18 

249 
300 

90 

>80 
1020 
350 

s3 J u l y  

Aug . 
14 
15 
19 
19 upstream 

> 80 
440 

4200 
3100 

84 
50 

160 
40 

140 
60 

17 0 
490 

J u l y  70 14 > 80 81 s4 

s5 

S6 

J u l y  14 > 80 >80 >80 

J u l y  
Aug . 14 

9 
10 
18 

86 
950 
630 

10 

12 
77 
21 

<10 

66 
410 
620 
300 

T N T C ~  
550 
39 0 
600 

s7 J u l y  
Aug . 14 

9 
10 
18 

142 
190 
< 10 

30 

TNTC 
1300 
330 
340 

S8 J u l y  
Aug . 46 14 

18 upstream 
o f  D a i r y  

18 downstream 
o f  D a i r y  

6 1 

7 10 5400 7 30 

3600 830 48 0 

IN.C. - No count 
2TNTC - Too numerous to  count 
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APPENDIX VI 

SUMMARY OF TEMPERATURE AND SALINITY  DATA  FOR  MARINE  STATIONS 
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APPENDIX VI SUFlMARY OF TEMPERATURE AND SALINITY DATA  FOR MARINE 

STAT IONS 

Temperature ( "C) S a l i n i t y   ( p p t )  

Sample No. o f  No. o f  

S t a t i o n  samples  Range Mean samples  Range Mean 

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 

5 

3 

3 
4 

3 
3 

3 
5 
5 
5 

5 

6 

6 

5 

3 
6 

3 

6 

3 

3 

4 

3 

3 

4 

4 

4 

13.0 - 15.5 

12.5 - 15.5 

14.5 - 19.0 
14.5 - 19.0 

15.5 - 18.5 
15.0 - 18.0 

15.0 - 19.0 

14.5 - 20.0 

15.0 - 20.5 

15.0 - 19.5 

15.5 - 20.0 

15.5 - 20.0 

15.0 - 19.5 

16.5 - 19.5 

13.5 - 18.5 

13.5 - 18.0 
14.0 - 16.0 

14.5 - 19.0 

13.5 - 15.5 

13.0 - 17.5 

13.0 - 17.0 

13.5 - 17.0 

13.5 - 15.5 

14.5 - 19.0 

12.5 - 14.5 

14.0 - 20.0 

14.4 

14.3 

17 .O 
17.1 
17 .O 

16.5 

16.3 
17.5 

18 .O 
17.4 

17.5 
17.3 

17.3 

18.2 

16.5 

16 .0 

14.6 

16.6 

14.6 

15.2 

14.8 

15 .0 

14.5 

15.9 

13.9 

17.1 

4 

2 

3 
6 

3 
3 

3 
6 

5 

6 

6 

7 
7 

6 

3 

5 
3 

6 

2 

3 

4 

2 

2 

2 

2 

2 

26.0 - 28.1 

28.9 - 29.5 

26.5 - 29.4 

25.5 - 29.4 
27.5 - 29.8 

27.5 - 29.7 

28.0 - 29.3 

27.0 - 29.7 

25.5 - 29.8 

25.5 - 29.3 

25.0 - 29.7 

25.5 - 29.3 

25.5 - 29.3 

25.5 - 29.5 

26.5 - 29.0 

25.5 - 29.5 

29.5 - 29.5 

25.5 - 29.7 

29.5 - 29.9 

27.0 - 30.1 

26.0 - 29.1 

29.5 - 29.7 

29.1 - 29.7 

27.5 - 30.1 

29.4 - 29.5 

27.0 - 29.9 

21.8 

29.2 

28.3 

27.9 
28.8 

28.7 

28.9 

28.2 

27.7 

27.7 

27.9 
27.7 

27.6 

27.5 

28.2 

28 .O 

29.5 

27.9 

29 .7 
28.8 
27.6 

29.6 

29.4 

28.8 

29.4 

28.5 
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APPENDIX VI SUMMARY O F  TEMPERATURE AND SALINITY DATA FOR MARINE 

STATIONS (cont inued)  

Temperature ( "C) S a l i n i t y   ( p p t )  

Sample No. o f  No. o f  

S t a t i o n  sampl es Range  Mean samples Range  Mean 

27 

28 

29 

30 

31  

32 

33 

34 
35 

36 
37 

38 
39 

40 
41  

42 
43 

44 

45 
46 
47 

48 
49 

50 

51 

52 

4 

7 
4 

4 

4 

4 

4 

4 
7 

4 
4 

6 
9 

9 
6 
6 
9 

6 

6 

6 
6 

9 
6 

6 

6 

11 

14.0 - 19.0 

14.0 - 21.5 

14.5 - 19.0 

15.0 - 18.5 

15.0 - 18.5 

16.5 - 20.5 

16 .O - 20.0 

16.5 - 20.5 
16.5 - 23.5 

16.5 - 19.5 
16.0 - 20.0 

14.0 - 18.0 
15.0 - 20.0 

15.0 - 20.5 
14.5 - 18.5 

15.0 - 23.0 
14.5 - 19.5 

14.0 - 18.0 

14.5 - 21.5 
13.5 - 19.5 
14.5 - 17.0 

14.5 - 24.0 

14.0 - 18.5 

13.5 - 15.0 

13.5 - 16.0 

13.0 - 19.0 

16.3 

17.6 

16 .O 

16.1 
16.3 

17.9 

17.6 

18.3 
20.1 

17.9 
18 .0 

16.2 
17.3 

18.2 
16.8 

18.7 
16.9 

15.8 

17.7 
15.7 
15.7 

18.4 

15.3 

14.3 

14.9 

16.1 

2 

5 

2 

2 

2 

2 

2 

2 
6 

2 
2 

5 
9 

9 
5 

5 
9 

5 

5 
5 
5 

9 

5 
5 

5 

10 

27.2 - 27.5  27.4 

25.5 - 29.7  27.5 

27.0 - 29.5 28.3 

27.5 - 29.5  28.5 

27.5 - 29.8 28.7 

27.5 - 29.4 28.5 

26.3 - 27.0 26.6 

27.5 - 29.5 28.5 
25.5 - 29.5  27.5 

27.0 - 29.5  28.3 

27.5 - 29.4  28.5 

26.0 - 28.0  26.8 
26.5 - 28.0  27 .O 

27.0 - 28.0  27.3 
27.0 - 28.1 27.4 

27.3 - 28.0  27.9 
26.8 - 28.0 27.3 

26.3 - 28.0  27.4 

27.3 - 28.0  27.6 
26.0 - 28.0  27.4 
25.8 - 28.0 27.5 

26.5 - 28.0 27.4 

26.4 - 28.0 27.3 

26.5 - 28.0  27.3 

26.0 - 28.0 27.1 

25.0 - 28.0 26.7 
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APPENDIX VI SUMMARY OF TEMPERATURE AND SALINITY DATA FOR MARINE 

STATIONS ( con t inued)  

Temperature ("C) Sal i n i  ty  ( p p t )  

Sample No. o f  No. o f  

S t a t i o n  samples Range Mean  sarnpl es Range Me an 

53 
54 

55 
56 

57 
58 

59 

60 

61  
62 

63 
64 

65 
66 

67 

68 

69 

70 

7 1  

72 

73 
74 

75 

76 

77 
78 

11 
13 

6 
10 

5 
6 

6 

6 

6 

6 

6 
7 

7 
6 

6 

5 
6 

6 

6 
6 

5 

6 

5 

5 

5 

5 

14.0 - 18.5 
14.0 - 19.5 

14.0 - 16.0 
14.0 - 19.0 

14.5 - 16.0 
13.5 - 16.0 

13.5 - 16.0 

14.5 - 16.0 

15.0 - 16.5 

15.0 - 16.5 

15.0 - 16.5 
15.5 - 18.5 

15.5 - 18.0 
15.5 - 16.5 

16.0 - 17.0 

15.0 - 17.0 

15.0 - 16.4 

15.0 - 17.0 

15.5 - 19.0 
15.5 - 20.5 

16.0 - 20.0 

16.0 - 21.0 

19.0 - 21.0 

20.0 - 22.0 

20.5 - 22.0 

21.0 - 22.5 

16.1 
16.2 

15.3 

16.7 

15.1 
14.9 

15.1 

15.3 

15.7 
15.9 

15.8 
16.4 

16.3 
15.9 

16.3 

16 .O 

15.6 

15.8 

17.5 

18 .O 

17.5 

18 .O 

20.6 

21 .o 
21.2 

21.6 

10 
12 

5 

9 

5 

5 
5 

5 

6 

6 

6 
7 
7 
6 

6 

6 

6 

6 

6 
6 

6 

6 

5 

5 

5 

5 

25.0 - 27.6 
25.5 - 28.0 

26.8 - 28.0 

25.5 - 28.0 

26.0 - 28.0 
26.9 - 28.0 

26.7 - 28.0 

27.0 - 28.0 

24.5 - 28.0 

25.0 - 28.0 

25.0 - 28.0 
25.0 - 28.0 

25.0 - 28.0 
26.0 - 28.0 

25.5 - 27.0 
25.5 - 27.0 

25.5 - 28.0 

25.5 - 28.0 

25.0 - 27.0 
25.5 - 27.0 

25.5 - 27.0 

25.5 - 27.0 

24.5 - 25.5 

24.5 - 26.0 

24.5 - 26.0 

24.5 - 25.5 

26.7 
26.7 

27.4 

26.6 

26.8 
27.2 

27.3 

27.5 

26.4 

26.5 

26.3 
26.4 

26.4 
26.4 

26.5 
26.5 

26.4 

26.3 

25.8 
25.8 

26 .O 
26.3 

24.8 

25.1 

25 .O 

24.9 
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APPENDIX VI SUMMARY OF TEMPERATURE  AND SALINITY DATA FOR MARINE 
STATIONS ( cont inued)  

Temperature ( "C) S a l i n i t y   ( p p t )  

Sample No. o f  No. o f  

S t a t i o n  samples  Range Mean samples  Range Mean 

79 

80 

8 1  

82 

83 
84 

85 

86 

87 

88 

89 

90 
91  

92 
93 
94 

95 
96 

97 

98 

99 
100 

101 

102 

103 

104 

5 
5 

5 
4 

5 
5 

5 

5 

8 

5 

7 
6 
8 

6 
6 

8 
7 
7 

7 
5 

5 
5 

5 

5 

5 

5 

21.0 - 22.0 

19.5 - 22.5 

20.0 - 21.5 

21.5 - 24.5 
21.0 - 23.5 

21.0 - 22.5 

21.0 - 24.0 

21.5 - 24.5 

19.5 - 25.0 

21.0 - 24.5 

19.5 - 24.0 

21.0 - 24.0 
19.0 - 23.0 

21.0 - 22.5 
21.0 - 23.0 

20.5 - 27.0 

21.5 - 26.5 
21.0 - 26.0 

21.0 - 24.5 

20.5 - 25.0 

20.0 - 22.5 
17.5 - 24.0 

17.5 - 23.5 

18.0 - 27.0 

18.0 - 25.5 

17.5 - 28.0 

21.4 
21 .o 
2 1  .0 
22.5 
22.4 

21.7 

22.3 

22.3 

22.2 

22.5 

21.9 

22.4 

21.4 
21.4 
21.7 
22.4 
23.9 

23.6 

23.3 

22.4 
21.3 
20.3 

20.4 

21.7 

21.3 

21.4 

5 

5 

5 

4 
5 

5 

5 

5 

6 

5 

6 

6 
7 
6 
6 

8 
6 

6 

6 

5 
5 
5 

5 

5 

5 

5 

24.5 - 26.0 
24.5 - 26.0 

24.5 - 25.5 
25.5 - 26.0 

24.5 - 26.0 
25.0 - 25.5 

24.5 - 26.0 

24.5 - 26.0 

24.5 - 26.5 

25.5 - 26.0 

24.5 - 26.5 

25.0 - 27.0 
25.5 - 27.0 

25.5 - 26.5 
25.5 - 26.5 

24.5 - 26.0 
26.0 - 26.5 

25.5 - 27.5 

25.5 - 27.0 

25.5 - 26.5 

25.5 - 26.0 
25.5 - 27.0 

26.0 - 27.0 

26.0 - 26.5 

26.0 - 27.0 

26.5 - 27.5 

24.9 

25.2 

25.1 

25.6 

25.6 
25.3 

25.4 

25.4 
25.7 

25.6 

25.7 

25.8 
25.7 

26 .O 
26 .O 

27.5 

26.3 

26.2 

26.2 

26 .O 

25.7 
26.2 

26.5 

26.4 

26.4 

26.8 
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APPENDIX V I  SUMMARY OF  TEMPERATURE AND SALINITY DATA  FOR MARINE 

STATIONS (cont inued)  

Temperature ("C) S a l i n i t y   ( p p t )  

Sample No. o f  No. o f  
S t a t i o n  samples  Range Mean samples Range Mean 

10 5 

106 
107 

108 
109 
110 
111 

112 

113 

114 

115 

116 

117 

118 
119 

120 
121 

122 
123 

124 
125 

126 
127 

128 
129 

130 

5 

5 

5 
5 
5 
6 
7 

8 
8 
8 

8 
6 

6 

5 
5 

5 
5 

10 
4 

4 

4 

10 
5 

4 

4 

5 

18.0 - 24.0 

17.5 - 22.5 
17.5 - 23.0 

17.5 - 22.0 

17.5 - 22.5 
19.5 - 23.5 
19.0 - 23.5 

20.5 - 27.0 

19.5 - 30.0 

16.0 - 21.5 

16.5 - 22.5 

19.0 - 26.0 
19.0 - 27.0 

13.5 - 17.0 
14.0 - 17.0 

13.5 - 18.0 

13.0 - 18.0 

13.5 - 21.5 
14.5 - 18.0 

14.5 - 18.0 
14.0 - 18.0 

14.0 - 26.5 
15.0 - 25.0 

14.0 - 21.5 

13.5 - 21.0 

14.0 - 18.0 

20.7 

20.1 
20.1 

19 .9 

20 .0 

21.5 
21.4 

23.1 

23.5 
19.6 

19.8 

22.1 

22.2 

14.7 
15 .O 

15.3 
15.1 

17.2 
16.1 

16 .O 

16 .O 

19.4 
19 .o 
17.6 

17.4 

15.9 

5 
5 
5 

5 

5 
6 
7 

8 

8 

8 
8 

6 
6 

6 
6 

6 
6 

11 
6 

6 
6 

12 
6 

6 

6 

6 

25.5 - 26.5 

26.0 - 27.0 
26.0 - 27.0 

26.0 - 27.0 

25.5 - 27.0 
25.5 - 27.0 
25.0 - 27.0 

25.5 - 27.5 

25.0 - 27.0 

25.0 - 27.5 
25.0 - 27.5 

24.5 - 27.0 
25.0 - 28.0 

27.5 - 29.5 
27.5 - 30.0 

27.5 - 29.5 
27.5 - 29.5 

26.0 - 29.5 
27.5 - 29.5 

27.5 - 29.5 

27.5 - 29.5 

26.0 - 29.0 
26.5 - 28.5 

26.5 - 28.5 

27.0 - 28.5 

26.5 - 29.5 

26.2 

26.5 
26.3 

26.2 

26.3 
26.1 
25.9 

26.3 

26.3 

26.4 
26.5 

26.5 

26.4 

28.3 
28.3 

28.3 

28.3 

28 .O 

28.5 

28.3 
28.4 

27.9 
27.7 

27.9 

27.8 

27.8 
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APPENDIX VI SUMMARY OF TEMPERATURE  AND SALINITY DATA  FOR MARINE 
STATIONS (continued) 

Temperature ( "C) . S a l i n i t y   ( p p t )  

Sample No. o f  No. o f  
S t a t i o n  samples Range Mean samples Range Mean 

131 
132 

133 
134 

135 
136 

137 
138 

139 
140 

141 

142 

143 

144 
145 

146 

5 
5 

5 
4 

3 
6 

7 

2 

2 
6 

6 

5 
5 

5 
5 
5 

13.5 - 17.5 
14.0 - 19.0 

13.5 - 18.0 
13.5 - 19.5 

12.5 - 17.0 

12.5 - 16.5 

12.0 - 1 6 . 0  
12.0 - 12.5 

12.0 - 13.0 
12.0 - 14.0 

12.5 - 15.0 

12.5 - 14.0 

12.5 - 15.5 

13.0 - 14.0 
12.0 - 14.0 

12.5 - 14.5 

15.3 
15.6 

14.9 
16.1 

15.2 
14.2 

14 .0 

12.3 

12.5 
13.1 

13.8 
13.6 

14 .O 

13.8 
13.5 

13.8 

6  27.0 - 29.5 

6  27.5 - 30.0 

6 27.5 - 29.5 
5  27.5 - 28.0 

4  27.0 - 28.5 

4  24.0 - 28.0 

5  24.0 - 29.0 

N.T.*  N.T. 

N.T. N.T. 
4  25.5 - 29.1 

4  27.0 - 28.5 

4  26.5 - 28.2 

4  27.0 - 28.2 

4  26.0 - 28.1 
4  27.0 - 28.2 

4 27.0 - 28.1 

27.9 
28.3 

28.7 
27.6 

27.5 

26.4 

27.2 
N.T. 

N.T. 

27.7 

28.9 
27.7 

27.3 

27 .O 

27.5 

27.5 

*N.T. - not   taken 
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APPENDIX VI1 

FULFORD HARBOUR, SALTSPRING  ISLAND - TIDAL  HEIGHT GRAPH 

July 10 - A u g u s t  20, 1977 
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7 ' 2  1 

I 

A P P E N D I X  V I 1  
F U L F O R D   H A R B O U R ,   S A L T S P R I N G   I S L A N D  - T I D A L   H E I G H T  
G R A P H  - J u l y   I O - A u g u s t  20,  1977 
N o t e :   T h i s  i s  a d i a g r a m m a t i c   f i g u r e  only. T h e   t i d a l   h e i g h t s   s h o u l d   n o t  be 

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

m 

Y 
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APPENDIX VI I I 

TOTAL  PRECIPITATION, ST. MARY LAKE  RAINFALL  STATION - 
SUMMER  AND WINTER  SURVEYS - SALTSPRING  ISLAND, B.C. 
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APPENDIX I X  

SUMMARY OF BACTERIOLOGICAL  ANALYSIS OF SHELLSTOCK, 1977 
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APPENDIX I X  SUMMARY OF BACTERIOLOGICAL  ANALYSIS OF 

SHELLSTOCK, 1977 

Date  Date  Conf i rmed Fecal 

S t a t i o n  She1 1 stock Sampled Inspected  Col  i form Col i form 

No. MPN/100 g MPN/100 g 

39 

46 

65 
36 
35 

99 
74 

a7 
115 

117 

99 

V i c i   n i  ty 
Malaview 

Esta tes  

o y s t e r  

o y s t e r  
1 i ttl eneck  clam 

o y s t e r  
clam 

clam 
o y s t e r  

o y s t e r  
o y s t e r  

o y s t e r  

o y s t e r  

geoduck 

August 3 

August 3 

August 3 

August  15 
August 15 

August 15 
August 15 
August  15 

August  15 

August 15 

August 15 

August 16 

August 4 

August 4 

August 4 

August 16 
August 16 

August 16 
August 16 
August 16 
August  16 

August 16 

August  16 

August 17 

2400 

20 

130 

490 
790 

490 
3 30 

490 
330 

230 

3500 

1300 

220 

< 20 

80 

230 
170 

220 
230 
330 

70 

20 

49 0 

20 
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APPENDIX X 

SUMMARY OF WINTER (February  1978) DATA 

a. Comparison o f  Summer and Winter  Data  (1977-78)  for  

Mar ine   S ta t ions  on S a l t s p r i n g   I s l a n d  

b. Locat ion  of   Winter  (February  1978)  Freshwater  Sampl ing 

S i tes ,   Sa l   t sp r i  ng I s l  and  and  Summarized  Resul t s  

c. Daily B a c t e r i o l o g i c a l   R e s u l t s   f o r   F r e s h w a t e r   S t a t i o n s  

d. Daily B a c t e r i o l o g i c a l   R e s u l t s   f o r   M a r i n e   S t a t i o n s  
e. Sampling Times  and T ida l   Cond i t ions ,   Fu l fo rd   Harbour ,  

Sal t sp r ing   I s land ,   Feb rua ry  1978 



- 105 - 
I 

Y 

APPENDIX X a )  Comparison o f  Summer and Winter Data (1977-78) for 
Marine Stations on Saltspring  Island 

Fecal MPN/100 ml 
Samvl e Number o f  MPN Median 90th Percentile 
Station Samples  Range 

- 

Walker Hook 

41 Summer 6 < 2  - 22 3.5 11.8 
Winter 5 < 2 - 5  <2 3.5 

49 Summer 6 < 2  - 8 2 6.2 
Winter 5 < 2  - 17 2 9.5 

.................................... 

Malaview Estates  Coastline 

52 Summer 11 < 2 - 350 2 15.7 
Winter 5 < 2  - 2 2 2 

53 Summer 11 < 2 - 110 2 
Winter 5 < 2  - 5 < 2  

7 
3.5 

54 Summer 13 < 2  - 190 < 2  23.1 
Winter 5 < 2 - 130 2 7.5 

55 Summer 6 < 2  - 23 < 2  17 
Winter 5 < 2 -  2 < 2  2 

56 Summer 10 (2 - 17 < 2  
Winter 5 < 2  - 11 5 

5 
9.5 

58 Summer 6 < 2  - 8 < 2  7.4 
Winter 5 ( 2  - 8 2 5 

.................................... 

Booth In1 e t  

100 Summer 2 2 - 23 5 14 
Winter 5 < 2  - 13 5 10 

107 Summer 5 < 2  - 11 4 
Winter 5 < 2  - 8 2 

108 Summer 5 < 2  - 8 2 
Wi nter 5 < 2  - 5 2 

8 
8 

8 
3.5 

109 Summer 5 < 2  - 13 5 10.5 
Winter 5 < 2  - 13 2 9 """""""""""""""""""""""""""""~""""""- 

Burgoyne  Bay 

114 Summer 8 < 2 - 110  12.5  78 
Winter 5 2 - 33 11 23 

115 Summer 8 < 2 - 240  20  84.8 
Winter 5 4 - 49 8 30 

116 Summer 6 5 - 79 31.5 61 
Winter 5 2 - 8  8 8 

117 Summer 6 7 - 170 33 115.4 
Winter 5 < 2  - 46 7 29.5 

I 

m 

I 
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APPENDIX X c)  Daily Bacteriological  Results  for Freshwater S ta t ions  

Sample 
Number Date ' 78  Fecal Coli form Fecal Streptoccoci 

FS 1 Feb. 15 
16 

10 
4 

28 
5 

FS2 Feb. 15 
16 

2 
13 

3 
98 

FS3 Feb. 15 
16 

17 
4 

250 
12 

FS4 

FS5 

s4 

Feb. 16 0 44 

Feb. 16 50 

Feb. 15 
16 

15 
10 

64 
80 

s5 Feb. 14 
15 
16 
17 
18 

40 
16 
23 

9 
246 

< 10 
9 

20 
17 

29 8 

S6 Feb. 14 
15 
16 
17 
18 

10 
14 
4 
7 
8 

< 10 
1 
2 
3 

< 2  

s7 Feb. 14 
15 
16 
17 
18 

20 
14 
22 
8 

104 

20 
5 
5 

14 
92 

S8 Feb. 15 
16 

15 
6 

120 
61 

L 



- 108 - 

APPENDIX X d )  D a i l y   B a c t e r i o l o g i c a l   R e s u l t s   f o r   M a r i n e   S t a t i o n s  

Sampl e S t a t i o n  

Date  (Febru6ry  1978) 

14 15 16 17 18 

41 

49 
52 

53 
54 
55 

56 

58 

100 
107 

108 

109 
114 
115 

116 

117 

5 

(2 
c2 

5 
2 

<2 

5 

2 
<2 

2 
2 
2 
2 

5 

<2 

13 

<2 
2 
2 
2 

< 2  
< 2  

11 
8 
7 

8 

2 
2 

11 
49 
8 

46 

< 2  
< 2  
< 2  
< 2  

2 
< 2  

< 2  
< 2  

5 

2 

5 

5 
13 

4 

8 
2 

< 2  

17 

2 

<2 
13 

2 

<2 
2 

13 
2 

(2 

13 
7 

8 

2 

<2 

<2 

2 
2 

< 2  

< 2  
2 

8 
2 
2 

8 

< 2  
2 

33 
11 
8 

7 
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X 
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a 
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( e  1 
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APPENDIX XI 

MALAVIEW  ESTATES SEWAGE TREATMENT  PLANT  EVALUATION 

SALTSPRING  ISLAND  SHELLFISH WATER QUALITY SURVEY 

T.W. Higgs, P. Eng. 

SIGMA R e s o u r c e  Consul tants  
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1 INTRODUCTION 

An eva lua t i on   o f   t he   Ma lav iew  Es ta tes  Sewage Treatment   P lant  

(STP) was conducted by t h e   a u t h o r   i n   c o n j u n c t i o n   w i t h  a S h e l l f i s h  Growing 

Wate r   San i ta ry   Su rvey   o f   Sa l t sp r ing   I s land ,   ca r r i ed   ou t  by personnel   of  

the   Env i ronmenta l   Pro tec t ion   Serv ice .  

The p u r p o s e   o f   t h i s   e v a l u a t i o n  was t o  assess   t he   e f fec ts   o f   t he  

Malaview  Estates STP d ischarge on t h e   b a c t e r i o l o g i c a l   w a t e r   q u a l i t y  o f  

the  ad jacent   foreshore  areas.  

Malaview  Estates i s  a 85 l o t   s u b d i v i s i o n ,   c o m p r i s i n g   a t  
present   approx imate ly  52 houses,  located on t h e   n o r t h   s i d e   o f   S a l t s p r i n g  

I s l a n d  between  Walker Hook and  Fernwood  Point. 
The Malaview  Estates Sewage Treatment P1 a n t   i s  a "Spi   rogester"  

p r imary   t rea tment   p lan t ,  a vers ion  o f   the  Imhof  f Tank. The Sp i roges te r  
i s   d i v i d e d   i n t o   t h r e e  compartments:  sedimentation,  digestion  and scum 

chambers. Sed imen ta t i on   o f   se t t l eab le   so l i ds   occu rs   i n   t he   sed imen ta t i on  

chamber a1 l o w i  ng  them t o  pass  through a s l o t   i n t o   t h e   d i g e s t i o n  chamber 
where  they  are  d igested  anaerobical ly.  Gases generated i n   t h e   d i g e s t i o n  

chamber escape  through  the scum chamber. A gas t rap   p reven ts  gas from 

t h e   d i g e s t i o n  chamber en te r ing   t he   sed imen ta t i on  chamber. F l o w r a t e s   f o r  
t h i s   p l a n t   a r e   e s t i m a t e d   u s i n g  a 60" V-notch  weir.   Imhoff  tanks  are 

genera l ly   capable  o f   removing 50% o f   t h e  raw sewage BOD5 and 40-60% o f  
the  suspended  matter. 

The P o l l u t i o n   C o n t r o l   P e r m i t   o f   t h i s   p l a n t   a l l o w s  an average 24 

hour   d ischarge  o f  21 250 Imper ia l   ga l l ons   pe r  day (0.0009 m /sec). 

Dur ing   the   survey   the   f low  ra te  was e s t i m a t e d   a t  10 000 Imper ia l  gpd 

(O.UO04 m /sec).  However, f l ows   cou ld  be expec ted   to   inc rease#  dur ing  

p e r i o d s   o f  heavy p r e c i p i t a t i o n  due t o   i n f i l t r a t i o n   f r o m  groundwater, and 

in f l ow   f rom  su r face   runo f f .  The P o l l u t i o n   C o n t r o l   P e r m i t   a l s o   s t a t e s  

t h a t   t h e   e f f l u e n t   i s   d i s c h a r g e d   t h r o u g h  an o u t f a l l   t e r m i n a t i n g  700 f e e t  

(213  metres)  f rom  the  shorel ine  and 44 feet   (13  metres)   be low  the  water .  

3 

3 
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2 PROCEDURES 

Sewage treatment  plant  effluent 24 hour  composite  samples were 
collected  using an ISCO Continuous  sampler.  Samples  were collected from 
July 25 t o  29, were separated i n  the proper container, preserved  as 
required, and stored a t  4 O C .  Samples collected on July 26, 27 and 28 
were submitted to  the Environmental Protection  Service Laboratory, West 
Vancouver on July 29 for chemical analysis. The samples collected on 
July 29 were submitted on Augus t  2 ,  1977. 

Samples for  bacteriological  analyses were collected i n  s te r i le  
340 cc w i  de-mouthed bottles and submitted to  the EPS mobi l e  laboratory, 
located d u r i n g  the survey a t  We1 bury Point, Sal tspri ng Island. The total 
and fecal  coliform  concentrations were determined u s i n g  the membrane 
f i l t ra t ion  technique. 

3 RESULTS AND DISCUSSION 

The results of the chemical analyses of the effluent composite 
samples are presented i n  Tab1 e 1. The BOD5 results have  been mi t ted 
due t o  poor  re1 i abi 1 i ty , i .e., 1 ength of storage and presence of ai r i n  
the sample bottles. Due t o  intermittent and  low flows a representative 
raw sewage  sample  coul d n o t  be obtained. 

The results of bacteriological  analyses of the raw  sewage  and 
effluent samples are  presented i n  Table 2. The results  indicate t h a t  the 
treatment p l a n t  reduced t o t a l  coli forms  from  a mean  of 9.3 x 10 t o  
2.68 x 10 MF/100 m l  (71%) and reduced fecal  coliforms from a mean o f  
6.3 x 10 t o  1.02 x lo7  (84%).  

7 
7 

7 

Using a s tandard  total  coliform  contribution of 1.6 x 10" total 
coliforms/person/day* and the flow estimate of  0.0004 m /sec (10 000 
Imperial gpd) yields a population  equivalent  for the Malaview Estates STP 
effluent of 76.1. 

3 

* U.S. Public Health Publication, No. 33 
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TABLE 1 MALAVIEW ESTATES SEWAGE TREATMENT PLANT 

E f  f l  uen t  Sample A n a l y t i c a l   R e s u l t s *  
Date o f  
C o l l e c t i o n  

COD NFR 
(mg/ l )   (mg/ l )  

J u l y  26, 1977 
J u l y  27, 1977 
J u l y  28, 1977 
J u l y  29, 1977 

AVERAGE 

4u0 93 
410  96 
430 130 
360 110 

425 107 

ti. 6 30 
8.8 34 
8.9 33 
8.2 38 

8.6 34 

*24 Hour  Composite  samples. 

TABLE 2 MALAVIEW  ESTATES SEWAGE TREATMENT  PLANT 
BACTERIOLOGICAL  RESULTS* 

Total  Confirmed  Col i form  Fecal  Col i form 
Locat ion   Date  Time MF/lOU m l  MF/10U m l  

Raw Sewage J u l y  25 1055 
1425 

J u l y  26 1000 
1400 

J u l y  27 0830 
1430 

J u l y  28 1030 
1400 

J u l y  29 1030 

2.01 x 108 
<1O6 

6.4 x 107 
2.7 x 107 
2.5 x 107 
1.3 x 107 
3.57 x 108 
1.4 x l o7  
4.4 x 107 

< 106 
< 106 

4.8 x 107 

8.1 x 106 
3.75 x 108 

4 

1.4 x 1 U 6  
8.1 x l o6  

1.4 x 106 

ME AN 9.3 x 107  6.3 x 107 
...................................... 

E f f l u e n t  July 25  1U55 
1425 

J u l y  26 1000 
1400 

J u l y  27 0830 
1430 

J u l y  28 1030 
1400 

J u l y  29 1030 

*Grab  samples only. Y 
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a 

3.1 O u t f a l l  
" 

A s o l u t i o n   o f   f l u o r e s c e i n  dye was added t o   t h e   e f f l u e n t  on J u l y  

26 t o  determi ne the  exact  1 o c a t i o n   o f   t h e  end o f   t h e   o u t f a l l .  The t e s t  

i n d i c a t e d   t h a t   t h e  sewage e f f l u e n t  was being  d ischarged  approx imate ly  58 

metres  f rom  the  shore l  i ne i n t o  1 -2   met res   o f   water   a t   low  t ide .   Fur ther  
i n v e s t i g a t i o n  by a d i v e r   i n d i c a t e d   t h a t   t h e   o u t f a l l  was broken a t   t h i s  

p o i n t ,  a1 l o w i n g   e f f l u e n t   t o  be d ischarged  in to   sha l low  water .  

4 CONCLUSIONS 

The Malaview STP e f f l u e n t   e x h i b i t e d  a r e l a t i v e l y   h i g h   f e c a l  

c o l i f o r m   c o n c e n t r a t i o n  (1.02 x 10 MF/100 ml).  Combining t h i s  

i n f o r m a t i o n   w i t h   t h e   f a c t   t h a t   t h e   o u t f a l l   l i n e   i s   b r o k e n  a t  a po in t   nea r  

the   l ow   wa te r   l eve l  and t h a t   t h e   t i d e   t e n d s   t o  move water   a long  the  

shore l  i ne d u r i n g   f l o o d i n g  and  ebbing, i t  can be c o n c l u d e d   t h a t   t h i s  

d i scha rge   wou ld   t end   t o   adve rse l y   a f fec t   t he   bac te r io log i ca l   wa te r  

q u a l i t y   o f   t h e   f o r e s h o r e   a r e a   f o r  a cons ide rab le   d i s tance   no r th  and south 

o f   t h e   o u t f a l l .  

7 

5 RECOMMENDATIONS 

1. The o u t f a l l   s h o u l d  be r e p a i r e d  and res tore   the   d ischarge 

depth  to  13  metres  of   water.  

2. Considerat ion  should be g i v e n   t o   i n c r e a s i n g   t h e   l e n g t h   o f   t h e   o u t f a l l  
i n t o  deeper   wa te r   t o   i nc rease   d i l u t i on .  

The Rawn Palmer  Formula f o r  Sewage D i s p e r s i o n   p r e d i c t s  a d i l u t i o n   a t  

t h e   s h o r e l i n e   f r o m   t h e   o u t f a l l   o f  8700 ( f o r  213 m e t r e   o u t f a l l  1. 
Based on the  average  f low and f e c a l   c o l i  form data   ob ta ined  dur ing   the  

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

116U MF/100 m l  a t   t h e   s h o r e l i n e   n e a r e s t   t h e   o u t f a l l .   T h i s   i s   f a r   i n  

e x c e s s   o f   t h e   S h e l l f i s h  Water Q u a l i t y   s t a n d a r d   o f  14 MPN/100 m l .  
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