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ABSTRACT 

Bacteriological a n d  sanitary  surveys o f  Sooke Harbour and  basin 
were conducted  in 1983 durinq two different  climatic  conditions. The purpose 
of t.hese  surveys was t o  re-cval  uate  the qual  i t y  o f  the she1 1 f ish grcwing 
waters and t o  identify and  evaluate  sources o f  fecal pol  1 u t i o n  t o  these 
marine waters. 

During the summer period, August 9 t o  i 4 ,  1983 and the  winter 
period, !kcernher 6 t o  1 2 ,  1983, a t o t a l  o f  598 marine, 111 freshwater, i l  

t issue,  a n d  8 sediment saclpl es were c o l l  ected.  Eight o f  the  sixty clarine 
stat-ions sampled did n o t  meet the approved growing water quality  starldards. 

Data indicate t h a t  fecal  contamination i s  sporadic i n  a l l   s ta t ions 
o f  the  study  area b u t  most evident around the  areas o f  Sooke Fla t s ,  
Hutchinson Cove a n d  Anderson  Cove. This contamination was also more evident 
during .the winter  period  coincident with increased  precipitation, lower 
amounts o f  sunlight,  cooler  temperatures and increased  freshwater  input. 

As a resu l t  o f  t h i s  study one closure has been expanded, one 
closure has k e n  renaEred, a n d  six  closures have  been revoked under the 
P a c i f i c  Shellfish  Regulations Schedule I (Contaminated Areas). 



'Des e t u d e s   b a c t e r i o l o g i q u e s   e t   s a n i t a i r e s  du p o r t   e t  du b a s s i n  de 

S o o k e   f u r e n t   c o n d u i t e s   e n   1 9 8 3   s o u s   d e u x   c o n d i t i o n s   c l   i m a t i q u e s  

d i f f e r e n t e s .   L e   b u t  de ces   e tudes   e ta i  t de r 6 6 v a l   u e r   l a   q u a l   i t 6  des  eaux 

f r e q u e n t e e s   p a r   l e s   m o l l u s q u e s   e t   c r u s t a c e s   a i n s i  que d ' i i v a l u e r   l e s   s o u r c e s  

de po l  1 u t i o n   f e c a l e  se  d6versant dans ces eaux marines. 

Pendant l a   p e r i o d e   d ' P t 6  du 9 au 14 aoiit,  1983 e t   l a   p 6 r i o d e  

d ' h i v e r  du 6 au 12 decembre,  1983,  un t o t a l  de  598 e c h a n t i l l o n s   m a r i n s ,  111 
d ' e a u   f r a i c h e ,  11 de t i s s u e   e t  8 de s e d i m e n t   f u r e n t   c o l l e c t g s .   H u i t  des 

s o i x a n t e   s t a t i o n s   m a r i n e s   E c h a n t i l l o n n e e s   n ' o n t   p a s   s a t i s f a i t   l e s   s t a n d a r d s  

de qual  i t e  approves  pour  les  eaux de c u l t u r e .  

Les  donnees i n d i q u e n t  que 1 a con tamina t ion   f eca l  e es t   sporad ique 

p o u r   t o u t e s   l e s   s t a t i o n s  de l a   r e g i o n   6 t u d i 6 e   m a i s   p l u s  6videmment  prPs des 

reg ions  de  Sooke F la ts ,   Hu tch inson  Cove e t  Anderson Cove. C e t t e  

c o n t a m i n a t i o n   e t a i  t auss i   p lus   6v idente   pendant  1 a p e r i o d e   d '   h i v e r  

c o i n c i d a n t  avec  une  augmentation de p r e c i p i t a t i o n ,  une d i m i n u t i o n  de 

l u m i P r e   s o l a i r e ,  de p lus   basses   tempera tures   e t   un   appor t   accru   d 'eau 

f r a i c h e .  

A 1 a s u i t e  de c e t t e   e t u d e ,  une  fermeture a e t 6   e l a r g i e ,  une 
fermeture a 6t6  renommee, e t   s i x   f e r m e t u r e s   f u r e n t   a n n u l i i e s  sous l e  

rPglement de pOche des mol lusques e t   c r u s t a c e s  du P a c i f i q u e  Annexe 1 

(Secteurs  contamines).  
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CONCLUSIONS 

1. H a r r i s o n   P o i n t  a n d   w a t e r s   n o r t h   o f   t h i s   a r e a   c o n t i n u e   t o  show sporad ic  

contaminat ion .  The p r e v i o u s   s h e l l f i s h   s u r v e y   ( A r n e y  and  Gaertner, 1975) 

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

a g r i c u l t u r a l   o r   r e s i d e n t i a l   s o u r c e s .   T h i s   s u r v e y   f o u n d   t h e  same general 

causes o f  c o n t a m i n a t i o n   s t i l l   e x i s t   b u t   t h e   s p e c i f i c   s o u r c e s  have 

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

t h e i r   e x a c t   n a t u r e .  

2. P o r t i o n s   o f   t h e   o v e r l y i n g   w a t e r s   o f  Sooke  Harbour  and  Basin show 

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

r a i n f a l l  months. A c o m b i n a t i o n   o f   i n c r e a s e d   r i v e r   b a c t e r i a l   d e n s i t i e s ,  

i n c r e a s e d   r i v e r   f l o w s ,   a n d   p h y s i c a l   o c e a n o g r a p h i c   c h a r a c t e r i s t i c s  o f  
Sooke I n l e t   d i s p e r s e   b a c t e r i a   o v e r   t h e   a r e a   o f  Sooke F l a t s ,   B i l l i n g s  

S p i t ,  and t h e  Bill i n g s   P o i n t  - Eas t  Sooke Basin  area. 

3. Mar ine  waters  i n   t h e   v i c i n i t y   o f  Lannon  Creek  are  contaminated  by 

p a s t u r e   l a n d   d r a i n a g e   t o   t h i s   c r e e k .  

4 .  The headwaters o f   H u t c h i n s o n  Cove are  most   probably   contaminated  by 
Vietch  Creek. A more  thorough  sani tary   survey o f  the  V ietch  Creek 

watershed  and  foreshore  o f   Hutch inson Cove i s  recommended. 

5. The marine  waters  around  the  Grouse  Nest  Resort   are o f  acceptab le  

b a c t e r i o l o g i c a l   q u a l i t y .  The r e s o r t   i s   p r e s e n t l y   n o t   i n  use b u t  does 

have a r e s i d e n t  manager  and ca re take r .  The manager 's  residence i s  
s e r v i c e d  by a s e p t i c   t a n k   a n d   t i l e   f i e l d   d i s p o s a l  system. D i r e c t  

d i s c h a r g e s   s t i l l   e x i s t   f r o m   t h r e e   b u i l d i n g s  and  should  be  removed. It 

i s  recommended t h e   e x i s t i n g   c l o s u r e  be l i f t e d   w h i l e   t h e   r e s o r t   i s   n o t  

being  used. 
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6. The s o u t h e a s t   c o r n e r   o f  Sooke Bas in ,   C losure  20-4, shows the  mar ine 

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

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

d u r i n g  1975 s t i l l   e x i s t ,  i t  i s  recommended t h e   c l o s u r e  be  revoked due t o  

the  absence o f  she1 1 f i s h   r e s o u r c e .  

7. The source   o f   con taminat ion   as  documented  by t h e  1975 survey i n   t h e   a r e a  

n o r t h  and  east  of   Anderson Cove (C losu re  20-5) has  been  removed. It i s  

recommended t h e   c l o s u r e  be revoked. 

8. A1 though  the   p resent   survey   da ta  was w i t h i n   a c c e p t a b l e  1 imi t s ,   t h e  

southeas t   corner   o f   Anderson Cove c o n t i n u e s   t o  show ev idence   o f   f eca l  

c o n t a m i n a t i o n .   T h i s   i n   c o m b i n a t i o n   w i t h   i n f o r m a t i o n   f r o m   p a s t   s u r v e y s  

i n d i c a t e s  a s o u r c e   o f   c o n t a m i n a t i o n   t h a t   i s   v a r i a b l e  and  undef inable.  

It i s  recommended t h e   c l o s u r e  ( C 1  osure 20-6) be   re ta ined.  

9. The t i d a ?   f o r e s h o r e   w a t e r s   e a s t   o f  Hill Head (C losu re  20-7) a r e   o f  

a c c e p t a b l e   b a c t e r i o l o g i c a l   q u a l i t y   f o r   s h e l l f i s h   h a r v e s t i n g .  Due t o  t h e  

absence o f  any i d e n t i f i e d  sewage d ischarge  and  the  absence  o f  a 

s h e l l f i s h   r e s o u r c e ,  i t  i s  recommended t h e   c l o s u r e  be revoked. 

10. The w a t e r s   o f   e a s t  Sooke f r o m   E l i z a   P o i n t   t o  Hill Head are  contaminated 
d u r i n g   t h e  wet  season  by  the  Sooke  River  and  rain-induced  landwash. 
Th is   a rea   shou ld  be i n c l u d e d   i n  an expanded  c losure.  

11. The w a t e r s   a n d   t i d a l   f o r e s h o r e   o f  Sooke I n l e t   l y i n g   i n   t h e   v i c i n i t y   o f  

c l o s u r e  20-8 a r e   o f   a c c e p t a b l e   b a c t e r i o l o g i c a l   q u a l i t y   f o r   t h e  
h a r v e s t i n g   o f   s h e l l f i s h .  Due t o  the   absence  o f  any i d e n t i f i e d  sewage 

discharge  and  the  absence  of  a s h e l l f i s h   r e s o u r c e ,  i t  i s  recommended t h e  

c l o s u r e  be  revoked. 
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SCHEDULE I CLOSURES 

As a r e s u l t   o f   t h e   s t u d i e s   d e s c r i b e d   h e r e i n ,   t h e   f o l 1   o w i n g  

a d d i t i o n s  and d e l e t i o n s   t o   S c h e d u l e  I o f   t h e   P a c i f i c   S h e l l f i s h   R e g u l a t i o n s  

have  been recommended hy the   Pac i f i c   S tand ing   Commi t tee  on S h e l l f i s h .  

1. 

2. 

3. 

4. 

5. 

6 .  

7 .  

8 .  

I t  

Area 20-1. The waters  and t i d a l   f o r e s h o r e   o f  Sooke Harbour  and  Sooke 

Basin,  Area 20, l y i n g   i n s i d e ,   t h a t   i s   n o r t h e r l y   o f ,  a l i n e  

d rawn   f rom  Har r i son   Po in t   t o  E l  i z a   P o i n t ,   t h e n c e   a l o n g   t h e  

s h o r e 1   i n e   f r o m   E l i z a   P o i n t   t o  Hill Head, and  thence f rom 
Hill Head t o   t h e  most s o u t h e r l y   p o i n t   o f   l a n d   b e t w e e n  Cooper 

Cove and  Hutchinson Cove. 

Area 20-2. REVOKE - See Area 20-1. 

Area 20-3. REVOKE 

Area 20-4. REVOKE 

Area 20-5. REVOKE 

Area 20-6. The waters   and  t ida l   fo reshore   o f   Anderson Cove,  Sooke 

B a s i n ,   l y i n g   w i t h i n  a 60 m r a d i u s   o f   t h e   m o s t   n o r t h e r l y  

p o i n t   o f   l a n d   i n   t h e   s o u t h e a s t   c o r n e r  of  Anderson  Cove. 

Area 20-7. REVOKE 

Area 20-8. REVOKE 

i s  recommended t h a t   H u t c h i n s o n  Cove remain  under a F i s h e r  

C l o s u r e   u n t i l   f u r t h e r   s a n i t a r y   i n v e s t i g a t i o n s   a r e  made 

S h e l l f i s h   c l o s u r e s   a r e   i l l u s t r a t e d   i n   F i g u r e  1. 

i e s  Pub1 

i n   t h  

i c   N o t i c e  

i s  area. 
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1 INTRODUCTION 

Sooke Inlet   is   located on the  south  coast of Vancouver Island 34 

kilometers  southwest of Vic tor ia .  The inlet   features  three main divisions 
i n c l u d i n g  an outer p o r t i o n  of the  inlet  bordering and open t o  Juan de Fuca 
S t r a i t ,  an inner harbour 3 km l ong  between Whi f f i n  S p i t  and Bi 11 ings S p i t  and 
an inner  deeper  basin aga in  roughly 3 km i n  length. 

The  mean depth o f  the  basin i s  17 m while  the mean depth o f  the 
harbour i s  3 m .  However, as shown i n  Figure 2 ,  depths i n  the harbour can 
exceed 17 m while  those i n  the  basin can exceed 30 m .  

Juan de Mi f f i n  Sooke Billings Sooke 
Fuca Strait SDit Harbour Point Basin Sill 

'1 

FIGURE 2. BATHYMETRIC  PROFILE - SOOKE INLET  (Elliott,  1969) 

The character is t ics  of Sooke Inlet  waters  are determined by the 
varying degrees of  influence of the t i d a l  exchange o f  Juan de Fuca Strai t  and 
the i n p u t  of  freshwater from the Sooke River. 

Tides i n  Sooke In1  e t   a r e  considered t o  be  mixed and predominantly 
diurnal w i t h  one 1 ow and one h i g h  during a 1 unar cycle. Tidal waters  are 
considered t o  be the main influence on the  Inlet  waters d u r i n g  the summer 
period when Sooke Ri ver  flows are 1 ow. 
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When r i ver   water   f lows  inc rease  usua l ly   be tween  October  and  March, 

t h e   i n p u t   o f   f r e s h w a t e r  h a s   t h e   e f f e c t   o f   l o w e r i n g   s a l i n i t y   v a l u e s  hence  the 

d e n s i t y   o f   w a t e r   i n   t h e   h a r b o u r .   T h i s   i n   t u r n   s e t s  up a d i f f e r e n t  exchange 

r a t e   f o r   t h e   i n n e r   b a s i n   w h i c h  becomes i m p o r t a n t  when l o o k i n g   a t   d i f f e r e n c e s  

i n   b a c t e r i a l   d e n s i t i e s  between w i n t e r  and summer survey   per iods .  

Sooke I n l e t  was l a s t   f u l l y   s u r v e y e d  by   the   Env i ronmenta l   Pro tec t ion  

S e r v i c e   i n  1975  and p a r t i a l l y   r e s u r v e y e d   i n   1 9 8 1   ( A r n e y  and  Gaertner,  1975; 

Shepherd,  1981). The 1975  survey was u n d e r t a k e n   t o   a s s e s s   t h e   e f f e c t s   o f  

several  changes i n   f o r e s h o r e  and  upland  development  and  to  determine  the 

cause(s )   o f   con taminated   she l l s tock   samples   harves ted   f rom  g rowing   a reas  

w i t h i n   t h e   i n l e t .  As a r e s u l t   o f   t h e  1975  survey, 8 add i t i ona l   c losu res   were  

added t o   t h e   P a c i f i c   S h e l l f i s h   R e g u l a t i o n s   S c h e d u l e  I (Contaminated  Areas). 

I n  1981 a san i ta ry   su rvey  was c o n d u c t e d   a t   t h e   r e q u e s t   o f   t h e  

Pac i f i c   She l l f i sh   S tand ing   Commi t tee .   Th i s   su rvey  was to  reassess  problems 

i d e n t i f i e d   i n   t h e   e a r l i e r   s u r v e y  and t o   e v a l u a t e  new development  and i t s  

p o t e n t i a l   i m p a c t  o n   t h e   e x i s t i n g   s h e l l f i s h   p r o d u c i n g   a r e a s   ( F i g u r e   3 ) .  

The 1983 she1 1 f i  st1 growing   water   san i ta ry   survey   descr ibed  here in  

was conducted as a requ i remen t   o f   t he   Canad ian   She l l f i sh   Sa fe ty   P rog ram  to  

comp le te l y   resu rvey  an area   once  every   ten   years .   Add i t iona l l y ,   the   purpose 

was t o  re -eva lua te   t hose   c losu res   wh ich   resu l ted   f rom  the  1975  survey  and 

invest. igate  recommendations o f  the   1981  reappra isa l .  
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2 SAMPLE  STATION  LOCATIONS 

Marine  sample station  locations and numbers varied  considerably 
between summer and winter  as shown in Figures 4 and 5. Several factors must 
be considered when designing a mol 1 uscan  she1 1 f ish growing water  survey i n  
order t o  properly  classify  the growing waters. I n  this  case a larger number 
o f  samples d u r i n g  the  winter was necessary  in  order t o  deal w i t h  the  h i g h  
variable  rainfall  conditions and resultant h i g h  runoff t o  marine waters. 

W i t h  this  increase i n  rainfall  i t  also became necessary t o  sample a 
larger number o f  freshwater  stations  (Figures 4 and 5 ) .  Freshwater station 
descriptions  are  presented in Appendix 11. 

Shell  stock and sediment samples were a1 so collected.  Results  are 
presented i n  Appendix VI. 
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3 F I E L D  PROCEDURES AND METHODS 

3.1 Bacteriological Sampling and Analyses 
A1 1 marine surface water samples for  bacteriological  analyses were 

collected i n  s t e r i l e  wide-mouth glass  bottles, approximately 15-30 cm below 
the  water  surface. Samples  were stored i n  coolers a t  temperatures n o t  
exceeding 10°C u n t i l  processed. Analyses were carried o u t  w i t h i n  f ive hours 
of collection i n  the mobile Environmental Protection  Service microbiology 
labora tory  located i n  the Sooke area. 

The fecal col  iform most probable number (MPN) per 100 mL was 
determined  using the  multiple tube  fermentation  technique ( a t  least   three 
decimal dilutions of five  tubes  each)  as  described i n  Par t  908 o f  the 15th 
edition of S t a n d a r d  Methods for  the Examination of Water a n d  Wastewater. The 
culture medium used was the A-1 medium as  described by Andrews and Presnell 
(1972) .  An evaluation of the A-1 medium i n  the  Pacific Region  has  been  done 
by Kay (1978) a n d  the  reader is   referred t o  th i s  paper for  further informa- 
t i  on. 

A1 1 freshwater samples were collected i n  s t e r i l e  wide mouth glass 
bottles and were tested for fecal col iform and fecal  streptococci,  using  the 
membrane f i l t r a t i o n  (NF) method described i n  Part 909 and 910 o f  the 15th  
edition of S t a n d a r d  Methods. Media used  were m-FC a n d  KF streptococcus  agars 
obtained from Di fco 1 aboratories,  Detroit,  Michigan, USA, for  the  fecal 
coliform a n d  fecal  streptococci  tests  respectively. The  membrane f i l t e r s  
used  were Mil 1 ipore H A ,  obtained from Mil 1 ipore  Limited, Mi ss i  ssauga , 
On t a r i  0. 

Biochemi'cal confirmation of fecal  coliform  isolates  obtained from 
the MPN procedure was performed on a percentage of a l l  samples collected. 
These results  are  presented i n  Appendix V I I .  

3.2 Physical  Testing Analyses and  Equipment 
S a l i n i t y  measurements were made on a l l  marine samples using an 

American Optical  Refractometer  (Catalogue No. 10413) which has a resolution 
t o  the  nearest 0.5 part per thousand. S a l i n i t y  d a t a  i s  presented i n  Appendix 
I .  R a i n f a l l  d a t a  were obtained from the Atmospheric Environment Service. 
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4 RESULTS AND DISCUSSION 

Canadian b i  Val ve mol 1 uscan she1 1 f i s h   g r o w i n g   w a t e r s   a r e   c l a s s i f i e d  

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

I n   o r d e r   t h a t  an area 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  of '  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   m e d i a n  MPN o f   t h e  
water  must  not   exceed  14  per 100 ml , and n o t  more  than 10% o f   t h e  
samples o r d i n a r i l y   e x c e e d  an MPN o f  43 per  100 m l  f o r  a 5 tube 
decimal d i l u t i o n   t e s t   i n   t h o s e   p o r t i o n s   o f   t h e   a r e a  most  probably 
e x p o s e d   t o   f e c a l   c o n t a m i n a t i o n   d u r i n g   t h e   m o s t   u n f a v o u r a b l e  
hydrographic  and  pol  1 u t i o n   c o n d i t i o n s . *  

Acco rd ing l y ,   us ing   t he   comb ined   da ta   f o r   bo th   s tudy   pe r iods ,  8 o f  
t h e   6 0   s t a t i o n s   s t a t i s t i c a l l y   a n a l y z e d   d i d   n o t   m e e t   t h e   c r i t e r i a   n e c e s s a r y  

f o r   t h e   b a c t e r i o l o g i c a l l y   s a f e   h a r v e s t i n g   o f   s h e l l f i s h   ( A p p e n d i x  IV). 

4 . 1  Sooke Harbour 

4 . 1 . 1   W h i f f i n   S p i t ,   H a r r i s o n   P o i n t .  August, December, and  combined 
da ta  f o r   s t a t i o n s  2, 3 ,  4, and 36 a r e   p r e s e n t e d   i n   t h e   f o l  1 owing  tab1 e. 

TABLE 1 MPN  DATA STATIONS 2, 3 ,  4 ,  36 

AUGUST COMB I NED DECEMBER 
STATION 

Median 9 0 t h  Median 90th  Median 9 0 t h  

2 

6 .5  < 2  - - 3 . 6  < 2  4 
10.5 2 17.6 6.5  7.4 2 3 
26 < 2  24.4 5. 2 3  < 2  

36 4 samples Range 5 - 33 

*Th is   repo r t   exp resses   t he  10 p e r c e n t  limit i n  terms o f  a 90 p e r c e n t i l e   w h i c h  
must  not   exceed 43 per  100 ml 
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Data f o r   a l l   s t a t i o n s  met  the  approved  growing  water  standard  for  

both  August  and December  sampl i ng  events .   Mar ine   s ta t ions  2 and 3 c o n t i n u e  

t o  show ev idence   o f   l ow  1 e v e 1   c o n t a m i n a t i o n   p a r t i c u l a r l y   d u r i n g  an ebbing 

t i d e .   U p l a n d   s a n i t a r y   i n v e s t i g a t i o n   o f   t h e   a r e a   d i d   n o t  show any s p e c i f i c  

sou rce   f o r   t he   bac te r ia l   dens i t i es   i n   t he   mar ine   wa te rs .   Mar ine   sed imen ts  

sampled i n   t h e   v i c i n i t y   o f   s t a t i o n  2 r e c o r d e d   f e c a l   c o l i f o r m   l e v e l s   o f  < 20 

and  110 MPN/100 g. 
The p r e v i o u s   s t u d y   i n  1975 i d e n t i f i e d  a s i n g l e   f a m i l y   r e s i d e n c e  

w i t h  an  exposed t i l e   f i e l d   t h a t  may have  been a cause o f   con tamina t ion .  

Subsequent i n v e s t i g a t i o n   b y   t h e   H e a l t h   U n i t  showed t h i s  was no t   the   case.  

The mar ine   s ta t ion   sampled   dur ing   tha t   survey   had a median MPN o f  13 FC/lOO 

ml and a 9 0 t h   p e r c e n t i l e   o f  88 FC/100 ml . 
S a n i t a r y   i n v e s t i g a t i o n s   d i d   r e v e a l  a lamb  farm i n   t h e   a r e a   o f  

T i d e v i e w   r o a d   t h a t   c o u l d  be a po ten t i a l   sou rce   o f   con tamina t ion .   Su r face  

wa te r   runo f f   f r om  the   g raz ing   a rea  i s   p r e s e n t l y   b e i n g   r e - d i r e c t e d   v i a  

d r a i n a g e   d i t c h   t o  a s m a l l   c o v e   n o r t h   o f   C h r i s t i e   P o i n t .   F r e s h w a t e r   s t a t i o n  

29 had  counts   o f   670 FC/100 ml and  120  FC/100 ml . The d i t c h  was f l o w i n g  

d u r i n g  December bu t   d ry   dur ing   August .  

We1 1 water  samples  from 5 s i t e s   a l o n g   t h e   f o r e s h o r e   b e l o w   t h e  

pas tu re   a rea  o f  the   fa rm  were   sampled   fo r   bac ter io log ica l   ana lyses .   Resu l ts  

o f   these  samples   a re   p resented  i n  Table 2. 

TABLE 2 MPN DATA WELL  WATER SAMPLES 

AUGUST 

FS/100 m l  FC/100 m l  FS/100 m l  FC/100 m l  

DECEMBER 
SAMPLE STATION 

7 

100 0 9 
2 1 8 

- 0 103 0 

10 3 392 
25 

- - 
x = 5  x = < l O  

. -  - 
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Fecal   co l  i f o r m   l e v e l  s a re  1 ow b u t   f e c a l   s t r e p t o c o c c i   a r e   p r e s e n t   i n  

3 o f   t h e  6 samples  analyzed. Sample s t a t i o n  10 would  appear t o  be d i r e c t l y  

i n  1 i n e   w i t h   t h e  movement o f  groundwater  f rom  the  animal  grazing  area. The 

i s o l a t i o n   o f  FS f rom  we l l   waters   wou ld  seem t o   i n d i c a t e   t h e   p o s s i b i l i t y  o f  
con taminat ion  o f  these  by   d ra inage  f rom  the   fa rm.   Fur ther   i so la tes  were n o t  

per formed  on  these  samples  hence  the  spec i f ic   source  could  not  be i d e n t i f i e d .  

A more 

degree 

t h e  we 

d u r i n g  

counts  

contam 

4.1.2 

1 

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

o f   c o n t a m i n a t i o n .  The home a t   s t a t i o n  10 i s  a summer residence  and 

1 water  i s   n o t  used  for   consumption. Sample s t a t i o n  36 was c o l l e c t e d  

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

S a n i t a r y   i n v e s t i g a t i o n   o f   t h i s   a r e a   d i d   n o t   i d e n t i f y  a source o f  

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

H a r r i  son P o i n t  N o r t h .  

TABLE 3 MPN DATA HARRISON POINT 

AUGUST COMB I NED DECEMBER 
MARINE STATION 

Median 90 th  Median  90th  Median  90th 

5 
21.8 5 107 1 7  7.7 2 6 
14.2 < 2  1 7  2 2 < 2  

Combined data as p r e s e n t e d   i n   T a b l e  3 shows b o t h   s t a t i o n s   m e t   t h e  

she l l f i sh   g row ing   wa te r   s tandard .   Coun ts   were   h ighe r   f o r   bo th   s ta t i ons  

d u r i n g  December, w i t h   s t a t i o n  6 exceeding  the  median  standard.  
Regress ion   ana lys is  (Log MPN v s   d a i l y   r a i n f a l l  + 24 hr   an tecendent  

r a i n f a l l  ) d i d   n o t  show s i g n i f i c a n t   c o r r e l a t i o n .   L o g  MPN vs s a l i n i t y  

reg ress ion   ana lys i s   sugges t  an i n v e r s e   r e l a t i o n s h i p  ( r  = -0.73), i .e.,   as 

s a l i n i t y   d e c r e a s e s  MPN coun ts   i nc rease .   F reshwate r   s ta t i ons  36 and 37, 

sampled  once  dur ing  the December survey,  had  counts o f  140 FC/lOO ml and 

510 F C / l O O  m l  r e s p e c t i v e l y .   M a r i n e   s t a t i o n  6 f o r   t h e  same day  had a count  of 
220 FC/100 m l  . 
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Upstream i n v e s t i g a t i o n   o f   t h e s e   w a t e r s h e d s   l e d   t o   s e v e r a l   p o t e n t i a l  

s o u r c e s   o f   c o n t a m i n a t i o n .   T h e   d r a i n a g e   a r e a   f o r   t h e s e   c r e e k s   i s  

c h a r a c t e r i z e d   b y   t h r e e   d e v e l o p m e n t   d e s i g n a t i o n s  i n c l   u d i n g  Vi 11  age 

R e s i d e n t i a l  , A g r i c u l t u r a l ,  and  Community R e s i d e n t i a l   ( C a p i t a l   R e g i o n a l  

D i s t r i c t ,   1 9 8 3 ) .  

C reek   wa te rs   t h rough   ag r i cu l tu ra l   a reas  may be contaminated  by 

agr icul tural   wastes  f rom  smal l   hobby  farms  where  animals  such  as cows, ducks, 

ch ickens,   and  geese  have  d i rect   access  to   the  creek  waters ,   or   feca l   mat ter  

i s   t r a n s p o r t e d   f r o m  pen stocks  to   the  creek  waters   by  landwash.  

Resident ia l   developments  through  the  creek  dra inage  area  have  had 

subsur face   so i l   absorp t ion   sys tem  fa i lu res   wh ich   have  contaminated   c reek  

waters   (pers .  comm. J .  Davis  , Publ i c   H e a l t h   I n s p e c t o r  , Cap i ta l   Reg iona l  

D i s t r i c t ) .  Among t h e  many r e a s o n s   f o r   s u c h   f a i l u r e s   i s   f i e l d   w a s h o u t   c a u s e d  

by a h igh   wa te r   t ab le .  Sooke area  has a 3 0   y e a r   a d j u s t e d   r a i n f a l l   a v e r a g e   o f  

1287 mm a n n u a l l y .   R a i n f a l l   o c c u r s  on the  average 169 days o f   t h e   y e a r .  The 

most   predominant   method  for  sewage d i s p o s a l   i n   t h i s   a r e a   i s   t h e   s e p t i c   t a n k  

s o i l   a b s o r p t i o n  system. A h igh   wa te r   t ab le   du r ing   t he   we t   season  may cause 

s a t u r a t i o n   o f   t h e   s o i l   a b s o r p t i o n  system,  which i s   u l t i m a t e l y  washed t o   t h e  

nearest   water   course  (pers.  comm. J .  Dav is ,   Pub l i c   Hea l th   I nspec to r ,   Cap i ta l  

R e g i o n a l   D i s t r i c t ) .  

A second  cause f o r   f a i l u r e   o f   t h e s e  systems i s   l a c k   o f   m a i n t e n a n c e .  

Pub l ic   hea l th   serv ices   have  documented  cases   o f   so i l   absorp t ion   sys tem 
f a i  1 u res  due t o  sol i d s   b e i n g   c a r r i e d   o v e r   t o   t h e  ti 1 e f i e 1  d because the 

s e p t i c   t a n k  has n o t  been pumped o u t   r e g u l a r l y   ( p e r s .  comm. J .  Davis,  Publ i c  

H e a l t h   I n s p e c t o r ,   C a p i t a l   R e g i o n a l   D i s t r i c t ) .  

4.1.3 E a s t  Sooke. S t a t i o n s  37 and  38  were  sampled  during  the 
December su rvey   on l y .   S ta t i on  37 exceeded  the  growing  water  standard w i t h  a 

9 0 t h   p e r c e n t i l e   o f  81.8 FC/lOO ml. S t a t i o n  38 d i d   n o t  exceed  the  a l lowable 
1 imit b u t  showed some c o n t a m i n a t i o n   w i t h  a median o f  13 FC/IOO m l  and 

9 0 t h   p e r c e n t i l e   o f  26.6 FC/lOO ml. S t a t i o n  7 was sampled dur ing  August   and 

December and was o f   a c c e p t a b l e   b a c t e r i o l o g i c a l   q u a l i t y .  

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

c o m b i n a t i o n   o f   t h e  Sooke R i v e r  and 1 oca1 ized   impact   f rom snlal 1 streams. 
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R e g r e s s i o n   a n a l y s i s   f o r   l o g  MPN v s   s a l   i n i  t y  f o r   s t a t i o n s  37 and 38  shows a 

t r e n d   f o r   i n c r e a s i n g   c o l i f o r m   c o u n t s   w i t h   d e c r e a s i n g   s a l i n i t i e s   ( r  = -0.7).  
F r e s h w a t e r   s t a t i o n  35,  which  enters a small   cove a t  m a r i n e   s t a t i o n  

38,  had  counts o f  540  and  210  FC/100 m l  , and  would  most l i k e l y  be 

c o n t r i b u t i n g   t o   t h e   c o n t a m i n a t i o n   o f   t h i s   a r e a .   T h i s   s t r e a m   f l o w s   t h r o u g h  a 

smal l   lamb  fa rm  tha t   a lso   suppor ts  a v a r i e t y  o f  o ther   an ima ls .  The animals  

have d i r e c t   a c c e s s   t o   t h e   s t r e a m  and  d ra inage  f rom  the   pas ture   a rea   a lso  

washes t o   t h e   c r e e k .  

S h e l l s t o c k   s a m p l e s   c o l l e c t e d   i n   t h e   v i c i n i t y   o f   s t a t i o n  38 had FC 

l e v e l s   o f  110/100 g and  3500/100 g. Sediment  samples  from  the same area  had 

FC v a l u e s   o f  50/100 g and  2200/100 g. These  samples  were c o l l e c t e d   d u r i n g  
the  August  survey. No r a i n f a l l   o c c u r r e d   d u r i n g   t h i s   s u r v e y  and FC v a l u e s   f o r  

t h e  Sooke R iver   were   low.   F reshwater   s ta t ion  35 was dry   dur ing   August .  

4.1.4 Sooke F l a t s ,   E l i z a   P o i n t   t o  Hill Head, B i l l i n g s   S p i t .  The 

b a c t e r i o l o g i c a l   q u a l  i t y  o f  t h e   w a t e r s   i n   t h e   a r e a   o f  Sooke F la ts ,   and  E l  i z a  

P o i n t   t o  Bill i n g s   S p i t   a r e   l a r g e l y  a r e s u l t   o f   t h e   i n f l u e n c e   o f   t h e  Sooke 
River .  A number o f   sma l l   e r   sou rces  a1 so e x e r t  a l o c a l   i z e d   i m p a c t   o n   w a t e r  

q u a l i t y .  The degree t o   w h i c h   t h e  Sooke R i v e r   i n f l u e n c e s   w a t e r   q u a l i t y  of t he  

area i n  genera l  i s  dependent on  a  number o f   c o n d i t i o n s   i n c l u d i n g   t h e  

hyd ro log i c   yea r ,   t i des   and   cu r ren ts ,  and b a c t e r i a l   s u r v i v a l .   T h i s  will be 

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

and  data show t h e r e   i s  a cons iderab le   d i f fe rence  be tween  the   d ry   August  

survey  and  the  wet December survey. 

The d a i l y   d a t a   r e c o r d s  and  summaries f o r   t h e   m a r i n e   s t a t i o n s   a r e  

p resen ted   i n   Append ix  I and IV r e s p e c t i v e l y   ( S t a t i o n s  10, 10D, 11, 12,  12D, 

13, 13D, 39,  40,  41, 44, 45, 46, 47, and  47D). 
All s t a t i o n s  met the   app roved   g row ing   wa te r   c r i t e r i a   du r ing   t he  

August   survey   per iod .   Mar ine   s ta t ion  12, l o c a t e d   i n   t h e  plume  of  the Sooke 

R ive r   reco rded   the   h ighes t   f eca l   co l i f o rm  coun t   o f   33 /100  ml c o i n c i d e n t   w i t h  

t h e   l o w e s t   s a l i n i t y  (28 p p t ) .  The mean s a l i n i t y   f o r   s t a t i o n  12  dur ing  August  

was 30.0 p p t   w h i l e   s t a t i o n s   f u r t h e r   o u t   f r o m   t h e   m o u t h   ( S t a t i o n s   1 0 ,  11, and 

13)   each  recorded mean s a l   i n i   t i e s   o f  31 p p t .  These h i g h   s u r f a c e   s a l   i n i  t y  
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v a l u e s   r e f l e c t   w a t e r s   o f   J u a n  de  Fuca S t r a i t  and i n d i c a t e   t h e r e   i s   v e r y  

l i t t l e   i n f l u e n c e   f r o m   t h e  Sooke R ive r .  

The mean f e c a l   c o l   i f o r m   c o u n t   o f   t h e  Sooke R’iver dur ing   the   August  

survey was 36/100 m l  w i t h  a mean d i s c h a r g e   r a t e   o f  0.728 m3/s and  popu la t ion  

e q u i v a l e n t   l e s s   t h a n  one. P o p u l a t i o n   e q u i v a l e n t s   a r e  a means o f   q u a n t i f y i n g  

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

popu la t i on .  The c a l c u l a t i o n  assumes that  the  average  person  sheds  3.2 x 1010 

fecal   co l   i form  organisms  per   day.  The e q u a t i o n   f o r   t h i s   i s   r e p r e s e n t e d   b y ;  

Popu la t i on   Equ iva len ts  = Feca l   co l i f o rm  d i scha rged /day  

Feca l   co l  i form/person/day 

. = F1 ow x 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  

3.2 x 1010 

1 u a t i o n   e q u i v a l e n t s   f o r   t h e  DeMamiel Creek ( S 2 )  t r i b u t a r y   t o   t h e  

were a1 so 1 ess   t han   one   f o r   t h ree   days   o f  sampl i n g  (Mean 

FC = 36/100 m l  ) .  

Shel ls tock  samples  were  taken  f rom  the  oyster   lease i n   t h e  

v i c i n i t y   o f   s t a t i o n  11. Mixed  clams  sampled on August 9 produced a count  

o f  110  FC/100 g wh i l e   bu t te r   c lams   samp led  on August 11 exceeded  the  whole- 

s a l e   m a r k e t   g u i d e l i n e   o f  230 FC/lOO  g, i n d i c a t i n g   t h e r e  i s  a source o f  
con taminat ion  a1 though i t  was n o t   e v i d e n t   i n   t h e   o v e r l y i n g   w a t e r s   d u r i n g   t h e  

survey  per iod.  A s ingle  sediment  sampled on August 9 y i e l d e d  a c o u n t   o f  

< 20  FC/100 g. 

D u r i n g   t h e  December s u r v e y   a l l   s t a t i o n s   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 s  10D,  13D, and  39  exceeded  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  

s tandard  (Table 4 ) .  

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

increased.  Log MPN c o r r e l a t e d   n e g a t i v e l y   w i t h   s a l i n i t y   v a l u e s  ( r  = -0.83). 
Surface  samples  were  taken  from  the  upper  meter o f   w a t e r   a n d   r e f l e c t e d  

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

percentage o f  Sooke R i v e r   w a t e r   d i l u t i n g   t h e   i n c o m i n i n g   s t r a i t   w a t e r s .  
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TABLE 4 MPN - SALINITY  DATA  DURING  HIGH  RUNOFF,  December 6-12,  1983 

STAT I ON 

~~ 

10 
10 Depth 
11 
12 
12  Depth 
13 
13  Depth 
39 
40 
4 1  
44 
45 
46 

MEDIAN 
FC/100 m l  

14 
< 2  

8 
1 7  
17 
23 

< 2  
9 

17 
13  
15 
18 

" 

90th  PERCENTILE 
FC/lOO m l  

79.1 
4.5 

95.1 
48.4 
28.0 
31.2 

3.0 
39.4 
26.0 
58.0 
44.8 
57.4 

MEAN SALINITY 
O/00 

21  .o 
28.0 
21.0 
10.5 
22.0 
16.5 
29.5 
20.0 
17  .O 
21.5 
21.5 
19.5 

47 i n s u f f i c i e n t  samples t o   c a l c u l a t e  median  and  90th 
47 Depth   pe rcen t i  1 e 

I 

Sooke R ive r   f l ows   were   no t   reco rded   du r ing   t he  December survey 

because   the   r i ve r   s tage  was t o o   h i g h   t o  guage by  wading. The c i t y   o f  
V i c t o r i a  k e e p s   r e c o r d s   o f   t h e   r e g u l a t e d   f l o w s   o u t   o f  Sooke Lake  (Table 5 ) .  

A1 though  the   f lows do n o t   n e c e s s a r i l y   r e f l e c t   t h e  same v a l u e s   a t   t h e  mouth, 

they  are  re levant   for   compar ison  between  months  and show d i scha rge   va lues   f o r  
the  month o f  December a re  175 t imes  those  in   August   (Water   Survey   o f  Canada, 

1983) . 
Sooke R i v e r  sample s t a t i o n s  S 3  and S11 d i d   n o t  show s i g n i f i c a n t  

f eca l   con tamina t ion  (Mean FC = 13/100 m l )  and  compared  favorably   wi th   the 

u p s t r e a m   s t a t i o n  (S14) mean FC = 10/100 nl. However, s t a t i o n  S28 on the  west  

bank o f  t h e   r i v e r   b e l  ow t h e  DeMamiel Creek  confluence  had a mean f e c a l  

c o l  i f o r m  1 e v e 1   o f  56/100 m l  i n d i c a t i n g   t h i s   c r e e k   i s  a s o u r c e   o f  

contaminat ion.  

DeMamiel Creek ( S 2 )  o r i g i n a t e s   a t  Young Lake,   f lows  through  west  

Sooke,  and e n t e r s   t h e  Sooke R i v e r   j u s t  above  the  Sooke  River  br idge. The 

d r a f t   s e t t l  ement p lan   des ignates  a g r e e n s t r i p  whenever p o s s i b l e   a l o n g   t h e  
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entire  length of the  creek t o  m a i n t a i n  the natural  s ta te  and t o  protect  the 
creek from activit ies  associated w i t h  development. The watershed i s  

presently  identified as open space ( C a p i t a l  Regional District ,   1983).  

TABLE 5 MONTHLY  MEAN  SOOKE  RIVER  DISCHARGE VALUES, 1916-1966 

MONTH 

January 
February 
March 
A p r  i 1 
May 
June 
J u l y  
August 
September 
October 
November 
December 

MEAN DISCHARGE 
Cubic rneters/sec. 

6.38 
5.34 
3.92 
2.15 

.661 

.067 

.032 
,034 
.041 
.367 

2.25 
5 . 9 7  

DeMamiel Creek has a sinal 1 er  cross  section than  the Sooke River , 
b u t  again h i g h  flows i n  the  creek were impossible t o  guage by wading so 

population  equivalents  could not  be calculated.  Nevertheless,  the impact o f  

th i s  creek on the Sooke River was clearly demonstrated, an example being 
December 8, when the  creek  recorded an estimated  value of 733 FC/lOO ml and 
the downstream  Sooke river  station (S28) recorded a same-day value of 
92 FC/100 ml. This h i g h  FC level was recorded f o l l o w i n g  a significant 
r a i n f a l l  on the  previous day (27 .4  mm,  Table 6 ) .  

A sanitary  investigation o f  the lower portions o f  the  creek d i d  n o t  
identify any p o i n t  sources o f  Contamination,  suggesting t h a t  contamination 
may be  due t o  landwash ( f i r s t  flush) e f fec ts  of a storm. 
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TABLE 6 PRECIPITATION  DATA FOR THE  SAMPLING  PERIOD 

DATE 
December  1983 

P R E C I P I T A T I O N  
mm/24 hours 

- 
2.5 

0.9 
0.5 

- 

- I' DATE 
mm/24 hours December 1983 

PKECPITATION 

7 27.4 
8 2.9 
9 

19.9 12 
0.4 11 
5.0 10 
7.9 

Ano the r   po ten t i a l   sou rce  o f  c o n t a m i n a t i o n   t o   t h e   r i v e r   e x i s t s   i n  

the  area  o f   Baker   Creek ( S 1 2 ) .  Th is   c reek   d ra ins   smal l   pockets  o f  

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

s t a t i o n  11. Baker  Creek i s  small   and  would  not  appear t o  be  a s i g n i f i c a n t  

source o f  c o n t , a m i n a t i o n   t o   t h e   r i v e r ,   b u t   t h e   a r e a   a r o u n d   t h e  mouth o f  Baker 

Creek i s   p r e s e n t l y   u s e d  as p a s t u r e   l a n d   f o r  a small  number o f   ho rses  and 

cows. On a h i g h   t i d e   r o u g h l y   o n e - t h i r d   o f   t h e   p a s t u r e   a r e a  i s  f looded.  

Animal   feca l   mat ter   deposi ted on a 1 ow t i d e   o r  washed o f f   t h e   a d j a c e n t  

pas ture   a rea   cou ld   have some e f f e c t  on the   downs t ream  bac te r io log i ca l   wa te r  

qual i ty. 

C loser   to   the   mouth ,   g lass   wash ing   water   f rom  the  Sooke R i v e r   H o t e l  
i s  d ischarged  th rough a p i p e  t h a t  extends ou t  f rom  the   r i ve r   bank .  A sample 
o f   t h i s   d i s c h a r g e   d u r i n g   A u g u s t   p r o d u c e d  a v a l u e   o f  30 FC/lOO ml (S43) .  

Domest ic   was te   f rom  the   pub,   res taurant ,   and  l i v ing   quar te rs  i s   t r e a t e d   i n  a 

2.7 m3 s e p t i c   t a n k  and   d i sposed   o f   t o  one o f  two  sub-surface ti l e   f i e l  ds. 

The f i e l  ds a r e  a1 t e r n a t e d  on  a m o n t h l y   b a s i s   w h i c h   i n t r o d u c e s   t h e   c o n c e p t   o f  
" r e s t i n g " .   R e s t i n g  a f i e l d   a l l o w s  a p e r i o d  o f  t ime  between  use f o r   c h e m i c a l  

and b i o l o g i c a l   d e c o m p o s i t i o n   o f   o r g a n i c   m a t t e r   a n d  compounds t h a t  have  been 

f i l t e r e d   o u t   o f   t h e   w a s t e w a t e r .   T h i s  has t h e   p o t e n t i a l   f o r   a d d i n g   e x t r a  

y e a r s   o f   u s e f u l  1 i f e   t o  a subsurface  disposal  system  because  the  chances  of 

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

subs tan t i a l l y   reduced .   Th i s   sys tem was i n s t a l l e d   i n  1981 and was o p e r a t i n g  

s a t i s f a c t o r i l y   d u r i n g   t h e   s t u d y .  
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Sooke F l a t s   a t   t h e  'mouth o f   t h e  Sooke R i v e r   i s   b o r d e r e d  on t h e   e a s t  

s i d e   b y   B i l l i n g s   S p i t   t h a t   e x t e n d s   o u t   t o   B i l l i n g s   P o i n t .  The area i s  

c h a r a c t e r i z e d  by a m i x   o f   s i n g l e  and m u l t i p l e   r e s i d e n t i a l   d w e l l i n g s   w i t h  some 

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

the  predominant  means o f  sewage t rea tmen t  and d i s p o s a l .  The s o i l   i n   t h e   a r e a  

i s   c l a s s i f i e d  as " g r a v e l l y ,  sandy  loam t h a t   d r a i n s   r a p i d l y "  (Day " e t   a l ,  

1959). Dur ing  the  wet   season  (October   to   March)   the  increase i n   r a i n f a l l  

produces a h i g h e r   w a t e r   t a b l e   a n d   f o r   t h i s   a r e a  a g r e a t e r  1 i k e l   i h o o d   o f  ti 1 e 

f i e l d  washout o r   s u r f a c i n g   e f f l u e n t .   C o n t a m i n a t e d   s u r f a c e   w a t e r   o r  

g r o u n d w a t e r   u l t i m a t e l y  will reach  nearby  marine  waters.  

One example o f   s u r f a c e   w a t e r   c o n t a m i n a t i o n  was n o t e d   a t   t h e  

apar tment   b lock   "G len id le  By t h e  Seal'.  Stormwater  samples  taken  from  the 

c u l v e r t   t h a t   d r a i n s   t h e   e a s t   s i d e   o f   t h e   a p a r t m e n t   b l o c k  and  d ischarges  to  

the   shore1  ine   p roduced  counts   o f  200 and 410 FC/lOO ml . The cause o f  these 

h igh   coun ts  was n o t   d e t e r m i n e d   b u t   t h e   s o u r c e   i s   s u s p e c t e d   t o   h a v e   o r i g i n a t e d  

f rom  the  nearby  subsur face  d i   sposal   f ie1 d. 
F i g u r e  6 i l l u s t r a t e s   t h e   e f f e c t   t h a t   t h e   s t o r m w a t e r   d i s c h a r g e  and 

o ther   sources   o f   con taminat ion   coming  f rom  the   eas t   shore   wou ld   have on the  

a r e a   o f  Sooke f l a t s .  Rhodamine dye was i n j e c t e d   i n t o   t h e   s t o r m  sewers o f  t h e  

apartment  on December 9, 1984 d u r i n g  a f l o o d   t i d e .  The movement of t h i s  dye 

spans a t i m e   f r a m e   o f   t w o   h o u r s   f r o m   f l o o d   t i d e   t h r o u g h   t o   h i g h   s l a c k .  Dye 

moved sou th  a1 ong t h e   e a s t e r n   s h o r e   t o  Bill i n g s   P o i n t .  The plume  then 
broadened  out  and  appeared t o  move s lowly   eas t   toward   the   Bas in .   Dur ing  

s lack  waters   the  p lume  appeared  to   d isperse i n   a l l   d i r e c t i o n s .  

On t h e   w e s t   s i d e   o f  Sooke F la ts ,   mar ine   s ta t i on   41   had  a median 

f e c a l   c o l   i f o r m   v a l u e   o f   1 7 / 1 0 0  1111. T h i s   s t a t i o n   i s   l o c a l l y   i n f l u e n c e d  by 

Bel i v i   s t a  Creek (SI). A1 t h o u g h   t h e   f l o w   i n   t h e   c r e e k   i s  smal 1 , t h e  mean MPN 

was 697/100 m l  . B e l   i v i s t a   h e a d w a t e r s   b e g i n   a t   h i g h e r   e l e v a t i o n s   n o r t h  and 

e a s t  o f  Sooke. As the   c reek   f lows  th rough Sooke toward  the  harbour  i t  p i c k s  
up t r i b u t a r y   d r a i n a g e   i n   t h e   f o r m   o f  smal 1 d i t c h e s  and  landwash  associated 

w i t h   r a i n f a l l .  Counts i n   t h e   u p p e r   p o r t i o n s   o f   t h e   c r e e k   a t   s t a t i o n s  S38 and 

S39 were 600 and  970  FC/100 m l  r e s p e c t i v e l y .  The headwaters  of  the  creek 

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

s t a t i o n s .   S t a t i o n  S31 i s  a d i t c h   w h i c h   d r a i n s  a r e s i d e n t i a l   a r e a  o f  Sooke 
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and   en te rs   t he   c reek   c lose r   t o   t he   mou th .  A s i n g l e  sample  taken  f rom  the 

d i t c h  on December 9 produced a c o u n t   o f  > 8000 FC/100 ml. S a n i t a r y  

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

C a p i t a l   R e g i o n a l   H e a l t h   S e r v i c e s   c o u l d   n o t   i d e n t i f y  a s p e c i f i c   s o u r c e .  The 

d i t c h   i s   t h o u g h t  t o  be t ranspor t i ng   was tes   t ha t   have   b roken   ou t   o f  a 

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

wet  weather. Dye t e s t i n g  each i n d i v i d u a l  home i n   t h e   a r e a   w o u l d  be r e q u i r e d  

t o   i d e n t i f y   t h e   f a i l i n g  sys tem.   S ince   the   da te   o f   th is   survey ,   Cap i ta l  

Regional   Heal th   Serv ices  has  completed a more i n t e n s i v e   s t u d y   o f   i n d i v i d u a l  

d isposal   systems i n   t h e   a r e a .  

4.1.4.1 S o o k e   R i v e r   i n f l u e n c e  on w a t e r   q u a l i t y .  B e t w e e n   A p r i l   a n d  

September, r i v e r   s t a g e  was l o w  and the  volume o f   r i v e r   w a t e r   e n t e r i n g   t h e  

harbour  was v e r y   q u i c k l y   d i l u t e d  by  the  waters   o f   Juan de Fuca S t r a i t .   T h i s  

was e v i d e n c e d   b y   f a i r l y   u n i f o r m   s a l   i n i  ty v a l u e s   o v e r   t h e   e n t i r e   a r e a ,   w i t h  

t h e   e x c e p t i o n  o f  t h o s e   d i r e c t l y   i n   t h e  mouth o f   t h e   r i v e r .   S a l i n i t y   v a l u e s  

were h i g h  (X = 3 0 . 4 )   a p p r o a c h i n g   t h o s e   o f   t h e   s t r a i t   w a t e r s .   T h i s  

e f f e c t i v e l y   d i l u t e d   t h e  Sooke R i v e r   b a c t e r i a l   d e n s i t i e s  (Mean FC = 36/100 ml) 
and r e s u l t e d   i n   m a r i n e   w a t e r s   b e i n g  we1 1 bel  ow t h e  she1 1 f i s h   g r o w i n g   w a t e r  

c r i t e r i a  (Median MPN = < 2 ) .  
By comparison, r i v e r   s t a g e  was much higher  between  the  months of 

October t o  March. S a l i n i t y   v a l u e s   f o r   a l l   s t a t i o n s   i n   t h e   d i s c u s s i o n   a r e a  
showed t h a t   t h e   l a r g e r   r i v e r   f l o w s  w e r e   o v e r l y i n g   t h e   i n c o m i n g   s t r a i t   w a t e r s  

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

more  complex  system o f   w a t e r  movement w i t h i n   t h e   b a s i n  and  harbour   tha t  

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

Dur ing   t he   h igh   runo f f   pe r iod ,   Bas in   wa te rs   a re   exchanged  3.5 

times  per  month  as  compared t o  1.5  t imes  per  month i n   t h e   l o w   r u n o f f  season. 

The inc reased   exchange   ra te   resu l t s   f rom  an   i n f l ux   o f   more   dense   sa l i ne   wa te r  
f r o m   t h e   h a r b o u r   s p i l l   i n g   o v e r   t h e   s i 1  1 i n t o   t h e   B a s i n   ( F i g u r e  2 ) .  Bas in 

s a l   i n i   t i e s   d e c r e a s e d   f r o m   t h e  summer average o f   3 1   p p t  t o  the   w in te r   average 

o f  20 p p t .   I n   t h e   w i n t e r   a p p r o x i m a t e l y  50 t o  70 p e r c e n t   o f   t h e   t i d a l   i n f l o w  

t o  Sooke Bas in  i s  composed o f   r i v e r   w a t e r   ( E l  1 j o t ,   1 9 6 9 ) .  

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

b a c t e r i a   a s s o c i a t e d   w i t h   t h e  Sooke R i v e r  and o t h e r   s o u r c e s   o v e r   t h e   e n t i r e  
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area  of  Sooke F l a t s  and E l i z a   P o i n t   t o  Hill Head.  The n e t   e f f e c t  on  water 

q u a l i t y   i n   t e r m s   o f   t h e   d i f f e r e n c e  between  high  and  low  water  seasons i s  

w e l l   i l l u s t r a t e d   i n   F i g u r e  7. I n   a d d i t i o n ,  because o f   t h e   c l o c k w i s e   g y r e  

o f  water  movement i n   t h e   b a s i n   ( E l l i o t ,   1 9 6 9 )  i t  i s   c o n c e i v a b l e   t h a t  

b a c t e r i a   c o u l d  a1 so b e   t a k e n   a l o n g   t h e   e a s t   s i d e   o f  B i  11 i ngs  Spi t ,  

p a r t i c u l a r l y  on  a f l o o d   t i d e .  

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

d u r i n g   t h e   h i g h   w a t e r  season o r   w i n t e r   p e r i o d  added t o   t h e   e l e v a t e d   l e v e l  s 
seen i n   t h e   a r e a .  A1 though  feca l   co l  i forms,  speci f i c a l  l y  " E. c o l  i a r e   n o t  

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

dependent  on a number o f   f a c t o r s .  These i n c l u d e   s a l   i n i  ty, temperature, 

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

b a c t e r i c i d a l   a g e n t s .   E l e v a t e d   w a t e r   t e m p e r a t u r e s ,   t y p i c a l l y  l O " C - 1 7 " C  d u r i n g  

t h e  summer m o n t h s ,   h i g h   s a l i n i t i e s ,  more s u n l i g h t  and inc reased   g rowth   o f  

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

p o p u l a t i o n .   D u r i n g   t h e   w i n t e r ,   c o n d i t i o n s   a r e  more f a v o r a b l e   t o  1 onger 

surv iva l   t imes  because  tempera tures   a re   lower ,   sun l igh t   i s   decreased,  

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

t h e   l e a s t   f a v o r a b l e   ( B e r n a r d  F.R., 1970;  Sauage H.P. e t  a l ,  1971; 

S lanetz  L.W. e t   a l ,  1965;  Vasconcelos G.J. e t   a l ,   1 9 7 6 ) .  

4.2 Sooke Basin 

4.2.1 Sooke Basin West. 

TABLE 7 MPN DATA  STATIONS 34, 

AUGUST 

Median  90th 
STATION 

34 

49 
Range  2 - 8 35 

3.5 < 2  

35, 49 

DECEMBER 

90 t h  Median 90th  Median 

COMB I NED 

27.5 
12.8 5 15.3 5.0 
34.3 5  38.2 

Range 17 - 29 
I 
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Table 7 p resen ts  a  summary o f   t h e   d a t a   f o r   s t a t i o n s  34, 35, and 

49. During  August  counts  from  both  stat ions  were  low  however, a l i t t l e n e c k  

c l a m   s a m p l e   t a k e n   f r o m   t h e   v i c i n i t y   o f   s t a t i o n  35 produced  an MPN o f  

130/100  g. A1 though t h i s   i s   b e l  ow t h e  230 FC/lOll g  who1 esa le   marke t  

g u i d e l i n e ,   t h e   e l e v a t e d   c o u n t   i n d i c a t e s   c o n t a m i n a t i o n   a s s o c i a t e d   w i t n  some 

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

Contaminat ion   cou ld  be assoc ia ted   w i th   g roundwate r   pe rco la t i on .  A1 though a 

sediment  sample was n o t   t a k e n   f r o m   t h i s   a r e a ,   c o n v e r s a t i o n   w i t h   l o c a l  

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

t h i s   a r e a  does  occur on h i g h   t i d e s .  A1 ong t h i s   f o r e s h o r e  i t  i s  conce ivab le  

t h a t   i n   t h e  case o f   t h o s e   r e s i d e n t s   i m m e d i a t e l y   f r o n t i n g   t h e   f o r e s h o r e ,   t i l e  

f i e l d   e f f l u e n t s   c o u l d  be   t ranspor ted   th rough  c lam  beds   v ia   reced ing   t ides .  

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

contaminat ion .  

December c o u n t s   f o r   s t a t i o n  35 p r o v e d   t o   b e   h i g h e r   b u t   s t  

w i t h i n   t h e   s t a n d a r d .  Two e l e v a t e d   c o u n t s   o f  27 and  14 FC/lOO ml occured 

December 9 t h  and 1 0 t h   r e s p e c t i v e l y .   S a l i n i t i e s   w e r e   l o w   i n   b o t h   c a s e s  and 

i s   n o t   c l e a r  i f  t h i s  i s  due t o   t h e   i n f l u e n c e   o f   t h e  Sooke R i v e r   c i   r c u l a t  

i 

i 

o f  

11 

on 
i t  

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

were  no d i r e c t   s o u r c e s   o f   c o n t a m i n a t i o n   t o   t h i s   a r e a .  

S t a t i o n  34 c l o s e r   t o   t h e  mouth o f  Lannon  Creek  (S4)  exceeded  the 

she1 1 f i s h   g r o w i n g   w a t e r   q u a l  i t y  m e d i a n   d u r i n g   D e c e m b e r   ( M e d i a n  
MPN = 27.5 FC/100 ml 1. The most 1 i k e l y   r e a s o n   f o r   t h i s   w o u l d   b e   t h e  

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

Lannon  Creek. C o r r e l a t i o n   d a t a   f o r  FC v s   s a l   i n i  t y  on s t a t i o n  34 shows an 

i n v e r s e   r e 1   a t i o n s h i p  ( r  = - .69 )   wh i l e  FC v s  48 h o u r   a n t e c e d e n t   r a i   n f a l l  

i n d i c a t e s  a s i g n i f i c a n t   r e l a t i o n s h i p   ( r  = -.94). 

M a r i n e   s t a t i o n  49 was p l a c e d   d i r e c t l y   i n   t h e  plume o f  Lannon  Creek 

b u t   s t i l l  i n  t h e   i n t e r t i d a l  zone  and fo r   t h ree   days   o f   samp l ing   coun ts   ranged  

f rom 17 t o  79 FC/100 m l  . Lannon  Creek  had a  mean f e c a l   c o l   i f o r m   l e v e l   o f  

33 FC/100 m l  d u r i n g  December. Summer survey 1 eve1 s were   cons iderab ly   h igher  

(mean FC = 253/100 m l  bu t   f lows  were   smal le r .  The creek  watershed  conta ins 

smal l   hobby   fa rms  f rom  wh ich   runof f   feeds   t r ibu tary   d ra inage  s t reams S30 and 

S34. Both  streams  were  sampled  once  during December  and resu l t s   sugges ted  

t h a t   t h e   c o n t a m i n a t i o n   i n   L a n n o n   C r e e k  was o r i g i n a t i n g   f r o m  S34 
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(S30 = 2 FC/lOO m l  , S34 = 46 FC/100 m l  ) . Tributary S34 drains a farm animal 
pasture  area immediately prior t o  entering Lannon Creek. 

Sani ta ry  investigation of  the west shores of Sooke Basin during  the 
December survey resulted in three  potential pol 1 u t i o n  problems being 
identified,  two of which  were referred t o  the Regional Health Services t o  be 

corrected. These included a small t r a i l e r  a t  Ocean Vi1 1 age located  close t o  
the  foreshore t h a t  d i d  n o t  have proper sewage treatment and disposal 
f ac i l t i e s  and a  malfunctioning sewage disposal  field  serving  the  apartment 
complex  Beachcomber Estates. I n  t h i s  case  effluent from a secondary sewage 
treatment package plant was being pumped t o  the  disposal  fie1 d t h a t  appeared 
t o  have a broken pipe. 

4.2.2 Hutchinson Cove. 

TABLE a MPN DATA HUTCHINSON  COVE 

AUGUST 
STAT I ON 

30  12  33 
3 1  < 2  27 
43 
50 

30  31  43 
AI 7 stat ions 

A summary of d a t a  for 

DECEMBER COMBINED 
I 1 I 

Median 90th Median 90th 

13 

22.4 16.5 22.4 16.5 
32.0 7 23 11 
3 1  - 4  13 17 

Range 5 - 8 
12 22.4 
11 22.1 

b o t h  survey  periods and  combined survey 
d a t a  for each i s  presented i n  Table 8. A l t h o u g h  some contamination was 
found i n  a l l  s tations d u r i n g  b o t h  surveys only station 43, sampled d u r i n g  
the ilecember survey, exceeded the median standard for shell  fish growing 
water c r i t e r i a .  

Hutchinson Cove  was 1 a s t  surveyed i n  1975 (Arney and Gaertner, 
1975). Contamination occured in a l l  s tations w i t h  one station exceeding 
growing water c r i t e r i a .  That station,  si tuated o f f  the m o u t h  of freshwater 
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s t a t i o n  S43 o f   the   p resent   survey ,   p roduced an MPN 9 0 t h   p e r c e n t i l e   o f  

97.6  FC/100 m l .  The s t a t i o n  was no t   samp led   du r ing   t h i s   su rvey .  

Two s t a t i o n s  (S30  and  S31),  sampled c l o s e   t o   t h e  head o f  t he  Cove 

d u r i n g   t h e  summer, i n d i c a t e d   t h a t   c o n t a m i n a t i o n  was p r e s e n t   i n   t h e   w a t e r  

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

unaccep tab le   l eve l s .  C lam samples  taken  f rom  stat ions  30  and 31 produced 
c o u n t s   o f  270 and 1300 FC/100 g respec t ive ly ,   wh i le   sed iment   samples   f rom 

t h e   v i c i n i t y   o f   s t a t i o n   3 1   r a n g e d   i n   v a l u e s   f r o m  40 t o  70 FC/100  9.  These 

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

i n   t h e  Cove ra ther   than  the   sed iment .   F reshwater   s ta t ion  S6 (V ie tch   C reek )  

had a mean o f  22 FC/100 m l  during  August,  however  f lows  were  small. 

I n   l i g h t   o f   t h e   h i g h   c o u n t s   f o u n d   i n   t h e   t i s s u e  samples  dur ing  the 

summer survey one a d d i t i o n a l   s t a t i o n   ( 4 3 )  was p l a c e d   c l o s e r   t o   t h e  head o f  

t h e  Cove d u r i n g  December. R e g r e s s i o n   a n a l y s i s   f o r   f e c a l   c o l i f o r m   d a t a   v s  

antecedent  48 h o u r   r a i n f a l l  a n d   f e c a l   c o l   i f o r m   v s   s a l   i n i  ty f o r   s t a t i o n  43 

showed good c o r r e l a t i o n  ( r  = .82  and r = - .80) .   V ie tch   Creek   f lows  inc reased 

s i g n i f i c a n t l y   f r o m   t h e  summer.  Mean f e c a l   c o l i f o r m   v a l u e s  were 17 FC/100 m l .  

S t a t i o n  50 sampled f u r t h e r   o u t   f r o m   t h e  mouth o f   t h e  Cove  had very 1 ow counts  

a n d   i n d i c a t e d   t h a t   c o n t a m i n a t i o n  was coming  from  the head o f   t h e   c o v e   r a t h e r  

than  f rom  the   bas in .  A s a n i t a r y   i n v e s t i g a t i o n  o f  the   a rea  showed some 

p o s s i b l e   s o u r c e s   o f   c o n t a m i n a t i o n   b u t  no obv ious   po in t   sources   tha t   wou ld  

cause   t he   po l l u t i on   obse rved   i n   t he   mar ine   wa te rs .  

4.2.3 Sooke Basin East. M a r i n e   s t a t i o n s  28 and 29 were   es tab l i shed  
t o   e v a l u a t e   t h e   g r o w i n g   w a t e r   q u a l i t y   c o n d i t i o n s   a r o u n d   t h e   a r e a   o f   t h e  

Grouse  Nest   Resor t .   Both  s ta t ions  met   the  approved  growing  water   qual i ty  

c r i t e r i a   f o r  mol 1 uscan  shel 1 f i sh .   P rev ious   work  done i n   t h a t   a r e a   b y   t h e  

Env i ronmenta l   Pro tec t ion   Serv ice   (Arney  and  Gaertner, 1975) i n d i c a t e d  

numerous d i r e c t   d i s c h a r g e s   f r o m   t h e   l o d g e  and co t tages .  Two s t a t i o n s   d u r i n g  

th is   survey   exceeded  the   a l l   owab le  1 i m i t s   f o r   s h e l  1 f i s h   w a t e r s .  

F u r t h e r   i n v e s t i g a t i o n   ( S h e p h e r d ,   1 9 8 1 )   n o t e d   t h e   r e s o r t  was be ing  
p e r i o d i c a l l y   u s e d  by t h e  owner  and i t  c o n c l u d e d   t h a t ,   " f u t u r e   p l a n s   f o r   t h e  

Grouse  Nest   are  unset t led  and  survey  o f   the  area  would  not   be  warranted 

un less  a s i g n i f i c a n t   c l a m   r e s o u r c e s  was i d e n t i f i e d . "  The r e s o r t   d i d   n o t  

appear t o  be occup ied   du r ing   t ha t   su rvey .  
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The present survey identified  five  direct  discharges from the 
resort. Discussion w i t h  resident manager  and caretaker  concerning  the 
treatment and disposal methods being used a t  the  resor t   i s  i 1 lustrated i n  
Figure 8. The two direct  discharges north of the cabana are stormwater 
drains  while  the  pipe immediately  west of  the cabana i s  an overflow from t he  

septic tank  servicing  the cabana washroom. Sou th   o f  th is  overflow i s  the 
discharge from the main lodge. The lodge i s  serviced by a 1 arge  septic t a n k  
i n  ser ies  w i t h  a small septic t a n k .  These two systems are pumped  when 
required. The f i n a l  discharge i s  south of the pool area towards Kell e t  
P o i n t .  This a septic t a n k  and s t ra ight  pipe which services one cabin. The 
r e s t  of  the  cottages have septic t a n k  and conventional t i l  e fie1 d systems. 
The manager presently  lives i n  one of these  cabins. 

‘ a ,  P g f a b i n 8  
Storm Drains - 

FIGURE 8 
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Change Room 
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DISPOSAL  SYSTEM,  GROUSE NEST RESORT - SOOKE HARBOUR AND BASIN 
AUGUST, 1983 
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4.2.4 Roche Cove.  The l a s t   s h e l l   f i s h   s u r v e y  o f  t h i s   a rea   (A rney   and  
Gaertner,   1975)  found one s ta t i on   ove r   s tandard .   Tha t   s ta t i on  was s i t u a t e d  

i n   t h e  same p o s i t i o n  as s t a t i o n  26 o f  t h i s   s u r v e y  and there   were  no obvious 

r e a s o n s   c i t e d   f o r   t h e   c o n t a m i n a t i o n .  The t w o   m a r i n e   s t a t i o n s   i n  Roche  Cove 

(26, 2 7 )  d u r i n g   t h i s   s u r v e y   m e t   t h e   a p p r o v e d   s h e l l f i s h   g r o w i n g   w a t e r  

c r i   t e r i  a. 

Shel lstock  sampled  f rom  the  cove on the   9 th   and   10 th   o f   Augus t  
produced MPN c o u n t s   o f  20 and 5400 FC/100  g r e s p e c t i v e l y .  These  samples  were 

t a k e n   f r o m   t h e   v i c i n i t y   o f   s t a t i o n  26 and t h e r e  was no obv ious   reasons   fo r  

the  h igh  count.   Sediment  samples  taken  f rom  the same l o c a t i o n  on August   9 th  

and  12th  recorded MPN v a l u e s   o f  20 and 80 FC/100 g. 

Two freshwater  streams  were  sampled i n   t h e  cove  dur ing December. 

S t a t i o n  S20 o n   t h e   n o r t h   s i d e   o f   t h e  Cove  and  S21 a t   t h e  head o f   t h e  Cove d i d  

n o t   c o n t a i n   s i g n i f i c a n t   l e v e l s   o f   t h e   f e c a l   c o l i f o r m   o r g a n i s m .   S a n i t a r y  

su rvey   o f   t he   a rea  showns t h a t  S 2 1  (Matheson  Creek)  drains  Matheson  Lake, an 

a r e a   t h a t   i s   d e s i g n a t e d   P r o v i n c i a l   P a r k .   B o t h   s t r e a m s   d r a i n   a r e a s   t h a t   a r e  

un inhab i ted .  

4.2.5 Sooke B a s i n   S o u t h e a s t   C o r n e r .   S t a t i o n s  2 4  and 2 5  m e t   t h e  
approved  growing  water   s tandard,   wi th   h igher   counts   observed  dur ing  the 

summer survey.   Freshwater   s ta t ions S22 and S23 had 1 ow l e v e l  s o f  

con taminat ion   however ,   these  were   no t   cons idered  s ign i f i can t .  
The 1975 s u r v e y   i d e n t i f i e d  a d i r e c t   d i s c h a r g e   f r o m  a smal l   guest 

cab in  on t h e   e a s t   s i d e   o f   t h e   b a y .   W h i l e   t h i s   d i s c h a r g e   s t i l l   e x i s t s ,   t h e  

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

F i g u r e  9 r e p r e s e n t s   t h e   l a y o u t   o f   t h e   s e p t i c   t a n k / d i   s p o s a l   f i e 1  d 

fo r   the   ma in   house and ca re take rs   res idence  as supp l ied   by   the   care taker .  

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

whereupon a l e v e l   a c t i v a t e d  pump d i s t r i b u t e s   t h e   e f f l u e n t   t o  a t i l e   f i e l d  

s e t  back  on  the  proper ty   f rom  the  foreshore.   Dur ing  the summer survey, a 

pump f a i l u r e   a c c o u n t e d   f o r   e f f l u e n t   o v e r f l o w i n g   t h e  embankment t o  a small  

cove west o f  s t a t i o n  23. The pump  was r e p a i r e d   p r i o r   t o   t h e  December 

survey. 
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I n   t h e   v i c i n i t y  o f  m a r i n e   s t a t i o n s  21 and 22, the   p rev ious   s tudy  

i d e n t i f e d  a s t r a i g h t   p i p e   d i s c h a r g e   f r o m   t h e   g u e s t   c o t t a g e  on the   Bar ren  

proper ty .   Th is   d ischarge  has  been  removed  and b o t h   s t a t i o n s   m e t   t h e  
approved  growing  water  standard.  

4.2.6 Anderson  Cove. S u m m a r i z e d   d a t a   f o r   m a r i n e   s t a t i o n s   i n  
Anderson Cove i s  presented i n   T a b l e  9 and a l l   s t a t i o n s   d u r i n g   b o t h   s u r v e y  

pe r iods  met the   g row ing   wa te r   s tandard .   S ta t i on  18 had t h e   h i g h e s t   r e s u l t s  

w i t h  a median o f  9 MPN/100 rnl and w h i l e   t h i s   i s  below  the  standard,  a 

sediment   sample  taken  f rom  th is   area on August 10, 1983 produced a r e s u l t  o f  

1300 MPN/100 g w h i l e  a she1 1 s tock  samples o f   m i x e d  1 i t t l eneck   c lams  sarnpl ed 
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on  August 10 and 11 produced  counts   o f  460  and 110 MPN/100 g.  These counts 

i n d i c a t e  a source o f   c o n t a m i n a t i o n   t h a t   i s   n o t   a s s o c i a t e d   w i t h   t h e   w a t e r  

c o l u m n   b u t   m o r e  1 i k e l y   t h e   r e s u l t   o f   c o n t a m i n a t e d   s e d i m e n t   a n d / o r  

groundwater. 

TABLE 9 MPN DATA ANDERSON COVE 

AUGUST COMBINED DECEMBER 
STAT I ON 

Median  90th  Median  90th  Median  90th 

18 

Two Values 13 & 2 - - 5 1  
Range  8 - 23 - 48 

9 7 7 I 1 7  - - 42 
11 5 6 12 .2  3.5 20 
11 2 15.3 3 7.6 < 2  19 
11 7.5 38.2 7.5 13.4 9 

Two f r e s h w a t e r   s t a t i o n s  (S18, S19)  d i d   n o t  show s i g n i f i c a n t  

con tamina t ion  and  would  not  appear t o  be the   cause   o f   t he   e leva ted   coun ts  

found i n   t h e   s e d i m e n t  and  she1 1 s tock  samples.   Both  creeks  ran  dur ing  the 

December survey   on ly  and f l o w s   w e r e   t h e   d i r e c t   r e s u l t  of r a i n f a l l  . 
Popu la t i on   equ iva len ts   f o r   each   c reek   were   l ess   t han  1. 

A san i ta ry   su rvey  o f  t h i s  p o r t i o n  o f  t he  Cove d i d  n o t  i d e n t i f y  a 

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

nor thwest   shores of t he   cove   were   i nd i v idua l l y   i n te rv iewed   concern ing   on -s i t e  

waste   d isposa l   p rac t ices   and a l l  systems  appeared t o  be f u n c t i o n i n g  

p r o p e r l y .   I n   t h a t   t h e   e n t r a n c e   t o   t h e  Cove i s   v e r y   c o n f i n e d ,   t h e  numbers o f  

o v e r n i g h t   b o a t e r s   u s i n g   t h e  Cove as  an  anchorage  area i s  minimal.  There  were 

no o v e r n i g h t   b o a t e r s   i n   t h e  Cove d u r i n g   e i t h e r   s u r v e y   p e r i o d .  One p o s s i b l e  

source o f   c o n t a m i n a t i o n   t o   t h e   a r e a   a r o u n d   s t a t i o n s  18 and 19 i s  t h e  

r e s i d e n t  duck popu la t i on .  

Anderson Cove has  been i d e n t i f i e d   i n   t h e  Crown Foreshore   P lan  as  a 

m a r i c u l t u r e   l o c a t i o n .   H i s t o r i c a l l y   m a r i c u l t u r e   a c t i v i t i e s  have  predominately 

taken   p lace   i n   t he   sou theas t   co rne r   o f   t he   cove .   P rob lems   concern ing  sewage 
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d i sposa l  and non-po in t   sources   o f   con taminat ion   have been  documented i n   p a s t  

s u r v e y s   u l t i m a t e l y   r e s u l t i n g   i n   t h e   c l o s u r e  o f  th is   a rea .   For   the   purposes  

o f   t h i s   s u r v e y   m a r i n e   s t a t i o n s  42, 48, 51, and 20 were  sampled t o   e v a l u a t e  

the  water   qual  i t y  o f   t h e   e x i s t i n g   c l o s u r e .  

Previous  work done by   t he   Env i ronmen ta l   P ro tec t i on   Se rv i ce   i n  1975 

found  unacceptable  water  qual  i ty ( 9 0 t h   p e r c e n t i l e  MPN = 47.8) i n   t h e  

v i c i n i t y   o f   s t a t i o n s  48  and  51 o f   t h i s   s u r v e y   ( A r n e y  and  Gaertner, 1975) .  

No d e f i n i t e   s o u r c e   o f   c o n t a m i n a t i o n  was i d e n t i f i e d   a l t h o u g h  it was specu la ted  

t h a t   c a t t l e   p a s t u r e d   i n   t h e   a r e a  may have  been r e s p o n s i b l e   f o r   t h e   i n c r e a s e d  

counts.  

Subsequent  work i n   t h e  same area i n  1976  by the   Depar tment   o f  

F i s h e r i e s   a n d  Oceans, F i sh   I nspec t i on   D iv i s ion   (Ho lmes ,  1976) over  a p e r i o d  

cove r ing   Augus t   t h rough   to   Oc tober   repo r ted   con tamina t ion   i n   two   a reas .  

These areas  were  approximately i n   t h e  same p o s i t i o n s   a s   s t a t i o n s  48 and 51 o f  

t h e   p r e s e n t   s t u d y .   T h a t   s t u d y   f o u n d   t h a t   c o n t a m i n a 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  48 was due t o  seepage  from a s e p t i c   f i e l d   t h a t   s e r v i c e d  a house 

s h o r e s i d e   o f   t h a t   s t a t i o n .   C o n t a m i n a t i o n   a t   s t a t i o n  5 1 ,  a1 though   no t  

subs tan t i a ted ,  was h y p o t h e s i z e d   t o   o r i g i n a t e   f r o m  an  underground  f low  tha t  

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

o f  unknown o r i g i n   u l t i m a t e l y   r e a c h e s   t h e   i n 1   e t  by the  stream f l  0win.g  from 

t h e   p o o l   i n t o   t h e  head  of  the  bay a t   s t a t i o n   5 1  (S32 o f   t h e   p r e s e n t   s t u d y ) .  

T h e   E n v i r o n m e n t a l   P r o t e c t i o n   S e r v i c e   c a r r i e d   o u t   f u r t h e r  
i n v e s t i g a t i v e  work i n  January  1981  and  again  found  fecal   contaminat ion i n   t h e  

area   a round  s ta t ions  48  and  51  (Shepherd,  1981 ) . Values  were  low  ranging 

between 2 and 23  FC/lOO m l  (Median MPN = 13/100 ml 1. The home i n   t h e  
v i c i n i t y   o f   s t a t i o n  48 d i d   n o t   a p p e a r   t o   b e   o c c u p i e d  a t  t h e   t i m e   o f   t h a t  

s tudy   nor  was t h e   s h e l l f i s h   p r o c e s s i n g   p l a n t   i n   o p e r a t i o n .  

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

s i g n i f i c a n t  amounts o f   c o n t a m i n a t i o n   i n   t h e   m a r i n e   w a t e r s   f r o m   t h i s   a r e a .  

Sediment  samples  taken  f rom  stat ion 20 recorded an MPN va lue  o f  70/100 g 

wh i le   two she1 1 s tock   samp les   (oys te rs )   reco rded   l eve l  s o f  40 and 330 FC/lOO g 

r e s p e c t i v e l y .   F r e s h w a t e r   s t a t i o n  S32 en te rs   t he  Cove near   mar ine   s ta t i ons  5 1  

and 20 and  had  one h i g h   c o u n t  o f  105 FC/lOO m l .  T h i s   i s   t h e  same s t r e a m   t h a t  

was specu la ted   t o   have  a s o u r c e   o f   c o n t a m i n a t i o n   o r i g i n a t i n g   f r o m  an 
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underground  f low.  That was no t   subs tan t i a ted   du r ing   t h i s   su rvey   however ,   t he  

con tamina t ion   i n t roduced   by   t h i s   s t ream  to   t he   sma l l  bay cou ld   accoun t   f o r  

t h e   e l e v a t e d   c o u n t s   f o u n d   i n   t h e   s h e l l s t o c k  and in   t he   mar ine   sed imen ts .  It 

i s  a1 so reasonab le   t o   sugges t   t ha t   t h i s   s t ream  i n   comb ina t ion   w i th   o the r  

dif fuse  sources,  such  as  landwash, i s  r e s p o n s i b l e   f o r   t h e   w a t e r   q u a l i t y   o f  

s t a t i o n s  20 and 51. 

S t a t i o n  48 was s i t u a t e d   o p p o s i t e   t h e  now abandoned  shucking 

p lant .   For   three  days  o f   sampl ing,   counts   ranged  f rom 8 t o  23 MPN/100 ml . 
I n v e s t i g a t i o n   o f   t h e   a r e a   i d e n t i f i e d  two  sources o f   f e c a l   c o n t a m i n a t i o n   t h a t  

c o u l d   a c c o u n t   f o r   t h e   e l e v a t e d   l e v e l  s found in   t he   mar ine   wa te rs .   F reshwate r  

S17 f l o w s   i n t o   t h e   h e a d   o f   t h e   c o v e  where s t a t i o n  48 i s   s i t u a t e d  and  over 

f i v e  days o f   s a m p l i n g  had a mean f e c a l   c o l i f o r m   c o u n t   o f  19/100 ml. The 

second   sou rce   o r i g ina ted   f rom  the   d i sposa l   f i e ld   se rv ing   t he   res idence  on 

t h e   l e a s e   p r o p e r t y .   I n s p e c t i o n   o f   t h e   s e p t i c   t a n k  and d i s p o s a l   f i e l d  showed 

t h e   s e p t i c   t a n k   t o   b e   c o m p l e t e l y   f u l l   t o   t h e   p o i n t   o f   o v e r f l o w i n g  and the  

t i l e   f i e l d  t o  b e   s u r f a c i n g   a n d   l e a c h i n g   t o   t h e   i n l e t .  Community Hea l th  

S e r v i c e s   w e r e   i n f o r m e d   o f   t h i s   s i t u a t i o n  and repa i r s   o r   renewa l   o f   t he   sys tem 
have  been  requested  under   the  Prov inc ia l  Sewage D isposa l   Regu la t ions .  
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APPENDIX I 

DAILY  DATA  RECORD  FOR  MARINE  SAMPLE  STATIONS 
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S t a t i o n  L a t i t u d e   L o n g i t u d e   D a t e  
" I 

SKU01  48  21.59 1 2 3  4 2 . 2 2   8 5 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
83 /08 /11 .  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 : 1  

SK002  48 2 1 . 7 5  1 2 3  4 2 . 7 8   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 : 1  
8 3 / 0 8 / 1 : 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 ! 3  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  

S K 0 0 3  4 8   2 1 . 8 6   1 2 3   4 2 . 3 5   8 3 / 0 8 / 0 ' 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 , 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 : 3  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  

T i  me 
" 

1 6 1 0  
1 5 1 5  
2 0 2 0  
0 8 2 5  
1 7 0 5  
0 8 0 0  
1 5 3 5  
0820  
1 5 4 0  
0 9 0 5  
1 4 4 5  
1 5 2 0  
1 0 4 0  
1100 
0 9 5 0  

1 6 0 0  
1 5 1 5  
2015  
0 8 2 5  
1 7 0 0  
0 8 0 0  
1 5 4 0  
0 8 2 0  
1 5 4 0  
0905  
1 4 4 5  
1 5 2 5  
1 6 1 5  
1 5 1 5  
1 0 4 0  
1 1 0 5  
0 9 5 0  

1 6 1 0  
1 5 1 0  
2015  
0 8 2 5  
1700  
0 7 5 5  
1 5 3 0  
0 8 1 5  
1 5 3 5  
0900  
1 4 4 0  
1530 
1 6 1 5  
1 5 2 0  

T i  de  F e c . C o l i f .  

H i g h  S l a c k  
H i g h  S l a c k  
E b b  
E b b  
H i g h  S1 ack  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
F1 o o d  
H i g h  S l a c k  
H i g h  S1 a c k  

H i g h  S 1  a c k  
H i g h  S 1  a c k  
Ebb 
E b b  
H i g h  S1 a c k  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
E b b  
E b b  
F1 o o d  
H i g h  S l a c k  
H i g h  S1 a c k  

H i g h  S l d c k  
H i g h  S1 a c k  
Ebb 
E b b  
H i g h  S l a c k  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
Ebb 
E b b  

S a l  i n i  t Y  

3 2 . 0  
3 2 . 0  
3 3 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 1 . 0  
2 8 . 0  
28 .0  
2 8 . 0  
26 .5  

32 .0  
3 2 . 0  
3 2 . 0  
3 3 . 0  
3 2 . 0  
3 1 . 0  
3 2 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 2 . 0  
3 0 . 0  
3 0 . 0  
2 8 . 0  
2 8 . 0  
29 .0  
28 .5  

3 2 . 0  
30 .5  
3 1 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 2 . 0  
30 .0  
30 .0  
3 0 . 0  
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A P P E N D I X  I 

T A B L E  1 : D a i l y   D a t a   R e c o r d  f o r  M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 ) 

S t a t i o n   L a t i t u d e   L o n g i t u d e   D a t e   T i m e   T i d e   F e c . C o l i f .   S a l i n i t y  - -I- " - " - 

S K 0 0 3   c o n t i n u e d . .  . 8 3 / 1 2 / 0 9   1 0 4 5   F l o o d  8 3 0 . 0  
8 3 / 1 2 / 1 0   1 1 0 5   H i g h   S l a c k   1 4   3 0 . 0  
83 /12 /11 .  0 9 5 5  H i g h   S l a c k  < 2  3 0 . 0  

SK004  48 21 .90  1 2 3   4 2 . 0 8   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
83 /08 /11 .  
83 /08 /11 .  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 6  
83 /12 /01)  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  

SK005 4 8   2 1 . 8 2   1 2 3   4 3 . 4 4   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
83 /08 /1 :1  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  

8 3 / 1 2 / 1 1  
8 3 / 1 2 / 1 0  

SK006 48  2 1 . 7 4  1 2 3  4 3 . 7 5  8 3 / 0 8 / 0 1 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 , 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  

1 6 1 5  
1 5 0 5  
2010 
0 8 2 0  
1 6 5 5  
0 7 5 0  
1 5 3 0  
0 8 1 5  
1 5 3 5  
0900  
1 4 4 0  
1 5 3 5  
1 0 5 0  
1110 
0 9 5 5  

H i g h  S1 a c k  
F l o o d  
Ebb 
E b b  
H i g h  S1 a c k  
E b b  
F1   ood  
E b b  
F1   ood  
E b b  
F1 o o d  
E b b  
F1 o o d  
H i g h   S l a c k  
H i g h   S l a c k  

1 6 2 0   H i g h   S l a c k  
1 5 2 0   H i g h   S l a c k  
2025 Ebb 
0 8 3 0  E b b  
1710 H i g h   S l a c k  
0 8 0 0  E b b  
1545  F1 o o d  
1540  F1  o o d  
0 9 1 0  Ebb 
1 4 4 5  F 1  o o d  
0900  F1 o o d  
1 5 3 5  E b b  
1 6 1 0  E b b  
1 5 3 0  E b b  
1050  F1  o o d  
1110 H i g h   S l a c k  
0 9 5 5   H i g h   S l a c k  

1 6 3 0  
1 5 1 5  
2020 
U830 
1710  
Ob05 
1 5 5 0  
0825 
1 5 4 0  

H i g h  S 1  a c k  
F 1   o o d  
E b b  
E b b  
H i g h  S1 a c k  
E b b  
F1   ood  
E b b  
F1 o o d  

< 2  
2 

< 2  
8 

1 7  
5 
5 
2 
2 

3 2 . 0  
30.0 
3 1 . 0  
3 2 . 0  
3 2 . 0  
32 .0  
3 0 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 1 . 0  
3 0 . 0  
2 8 . 0  
3 0 . 0  
28 .0  

3 2 . 0  
3 2 . 0  
3 2 . 0  
3 3 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
30 .0  
3 1 . 0  
3 1 . 0  
28.0 
3 0 . 0  
3 0 . 0  
20 .0  
3 0 . 0  
1 8 . 0  
2 6 . 0  

3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 1 . 0  
3 2 . 0  
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A P P E N D I X  I 

T A B L E  1 : Da i l y  D a t a   R e c o r d  f o r  M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 ) 

S t a t i o n   L a t i t u d e   L o n g i t u d e   D a t e   T i m e  T i  d e   F e c . C o l i f .   S a l i n i t y  ~- " -~ - .  - 

SK006 c o n t i n u e d . .  . 8 3 / 0 8 / 1 4   0 9 1 0  

8 3 / 1 2 / 0 6  1540 
8 3 / 1 2 / 0 7  1610 
8 3 / 1 2 / 0 8  1525  
8 3 / 1 2 / 0 9  1050  
8 3 / 1 2 / 1 0  1110 
83 /12 /11 .  1000 

83/08/14r   1445 

SK007 48 2 2 . 0 5   1 2 3   4 2 . 6 1   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
83/08/11 .  
83 /08/11 .  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  
83/08/14l  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
83/12/11.  

SK008 48 2 2 . 2 5   1 2 3   4 2 . 7 0   8 3 / 0 8 / 0 9  
83 /08 /05)  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 1 ~  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 7  
133/12/0;7 

1555  
1505  
2010 
0820 
1650  
0745 
1525  
0810 
1535  
0855 
1340 
1545  
1610 
1530  
1 0 5 5  
1115  
1005  

1550 
1550 
1 4 5 5  
1455  
2005 
2005 
0810 
0810 
1650  
0745  
1525  
0810 
1 5 3 0  
0855 
1335  
0905 
1555  
0830 
1605  
1605  

E b b  2 
F1   ood  < 2  
Ebb 1 7  
E b b  11 
E b b  < 2  
F1   ood  3 3  
H i g h  S 1  a c k  1 7  
H i g h   S l a c k  220 

H i g h   S l a c k  
F1  o o d  
E b b  
E b b  
H i g h  S 1  a c k  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
Low S1 a c k  
E b b  
Ebb 
E b b  
F1 o o d  
H i g h  S 1  a c k  
H i g h  S 1  ack  

H i g h   S l a c k  
H i g h   S l a c k  
F1 o o d  
F1 o o d  
Ebb 
E b b  
Ebb 
E b b  
H i g h   S l a c k  
E b b  
F1  ood 
E b b  
F1  ood 
E b b  
Low S 1  a c k  
F1  ood 
Ebb 
F l  o o d  
Ebb 
E b b  

< 2  
4 
2 
2 
2 

< 2  
< 2  

5 
< 2  

5 
< 2  
< 2  

2 
2 

1 7  
13  

5 

3 1 . 0  
3 2 . 0  
2 7 . 0  
2 8 . 0  
3 0 . 0  
1 6 . 0  
2 7 . 5  
2 0 . 0  

3 2 . 0  
3 0 . 0  
3 2 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 1 . 0  
3 0 . 0  
3 0 . 0  
3 0 . 0  
1 6 . 0  
2 4 . 0  
2 6 . 0  

3 2 . 0  
3 2 . 0  * 
3 0 . 5  
3 1 . 0  * 
3 2 . 0  
3 1 . 0  * 
3 2 . 0  
3 2 . 0  * 
3 1 . 0  
3 2 . 0  
3 1 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 1 . 0  
2 7 . 5  
2 8 . 0  
2 7 . 0  
2 8 . 0  
3 0 . 0  * 
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A P P E N D I X  I 

TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 ) 

S t a t i o n   L a t i t u d e   L o n g i t u d e   D a t e   T i m e  T i  de F e c . C o l i f .   S a l i n i t y  
I " - -. - "I__ - 

SK008 c o n t i n u e d . .  . 83/12/081 
8 3 / 1 2 / 0 8  
83/12/081 
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 0 9  
83/12/101 
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  
8 3 / 1 2 / 1 1  

SK009  48  22.57  123  42.65  83/08/091 
8 3 / 0 8 / 0 9  
83/08/10l  
83 /08 /101  
8 3 / 0 8 / 1 0  
83 /08 /10 ,  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
83 /08 /12 ;  
83 /08 /13 ,  
83 /08 /13 '  
83 /08 /14 .  

8 3 / 1 2 / 0 6  
83/12/061 
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 7  

8 3 / 1 2 / 0 9  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  

83 /08 /14 ,  

83/12/081 

S K O l O  48 2 2 . 6 5   1 2 3   4 2 . 1 0   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4 .  

8 3 / 1 2 / 0 6  
83 /08 /14 ,  

0850 F1  ood 
1545 E b b  
1545 Ebb 
1055 F1   ood  
1100  F1 ood 
1125 H i g h   S l a c k  
1125 H i g h   S l a c k  
1010  H i g h   S l a c k  
1 0 1 0  H i g h   S l a c k  

1545  
1545 
1450 
1450 
1950 
1950 
0805 
0805 
1645  
0 7 4 0  
1520 
0810 
1 5 2 5  
0845 
1335  
0910  
1600 
0830 
1600  
1550 
0855  
1105 
1130 
1015 

1540 
1445 
1950  
0800 
1640 
0740 
1520  
0805 
1525  
0840  
1330 
0 9 2 0  

H i g h   S l a c k  
H i g h   S l a c k  
F1   ood  
F1   ood  
E b b  
E b b  
E b b  
E b b  
H i g h  S1 a c k  
E b b  
F1  ood 
E b b  
F1 o o d  
E b b  
Low S1 a c k  
F1 o o d  
Ebb 
F1   ood  
Ebb 
E b b  
F1   ood  
F1   ood  
H i g h   S l a c k  
H i g h   S l a c k  

H i g h  S 1  a c k  
F l o o d  
E b b  
E b b  
H i g h  S1 a c k  
Ebb 
F1 ood 
E b b  
F1 o o d  
E b b  
Low S l a c k  
F1   ood  

2 
1 7  
< 2  
1 4  
< 2  

5 
2 
5 

< 2  

< 2  
< 2  
< 2  

2 
< 2  
< 2  

4 
4 

< 2  
< 2  

2 
< 2  
< 2  

5 
< 2  
8 
2 
8 
8 

1 3  
49 
33  
1 7  
11 

( 2  
< 2  
(2  
< 2  

8 
11 

2 
5 

( 2  
6 
2 

1 3  

28 .0  
2 0 . 0  
30 .0  * 
2 0 . 0  
3 0 . 0  * 
2 0 . 0  
30 .0  * 
2 2 . 0  
28.5 * 
3 2 . 0  
3 2 . 0  * 
3 2 . 0  
3 1 . 0  * 
3 2 . 0  
3 1 . 0  * 
3 2 . 0  
3 1 . 0  * 
30 .0  
31 .0  
3 1 . 0  
3 2 . 0  
3 0 . 0  
3 2 . 0  
3 1 . 0  
2 6 . 5  
26 .0  
2 6 . 0  
2 8 . 0  
2 4 . 0  
2 6 . 0  
1 1 . 0  
1 2 . 0  
1 2 . 0  

3 2 . 0  
3 2 . 0  
3 1 . 0  
3 2 . 0  
3 2 . 0  
3 2 . 0  
3 2 .  U 
3 1 . 0  
3 0 . 0  
3 0 . 0  
3 1 . 0  
2 6 . 5  
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A P P E N D I X  I 

TABLE 1 : D a i l y  D a t a   R e c o r d   f o r   M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 ) 

S t a t i o n   L a t i   t u d e   L o n g i t u d e   D a t e  - " T i m e  T i  d e   F e c . C o l i f .   S a l i n i t y  
" - "" 

SKOlO c o n t i n u e d . .  . 83/12/06 1605 E b b  
83/12/07 0830 F1  ood 
83/12/07' 1455 E b b  
83/12/08 0900 F1 o o d  
83/12/08 1 5 5 5  Ebb 
83/12/08 1555 E b b  
83/12/09 1110 F l o o d  
83/12/09 1110 F l o o d  
83/12/10 1135 H i g h   S l a c k  
83/12/10 1135 H i g h   S l a c k  
83/12/111 1020 H i g h   S l a c k  
83/12/11 1020 H i g h   S l a c k  

S K O l l  48  22.83 123 41.90  83/08/09 
83/08/10 
83/08/10 
83/08/11 
83/08/1:1 
83/08/12 
83/08/12 
83/08/13 
83/08/13 
83/08/14 
83/08/14 
83/12/06 
83/12/06 
83/12/0'7 
83/12/0'7 
83/12/08 
83/12/08 
83/12/09 
83/12/10 
83/12/11 

SK012  48  22.85 123 41.69  83/08/09 
83/08/10 
83/08/110 
83/08/11 
83/08/11 
83/0S/12 
83/08/12 
83/08/13 
83/08/13 
83/08/14 
83/08/14 
83/12/06 
83/12/06 

1540 
1410 
1945 
0800 
1640 
0735 
1600 
0805 
1 5 2 0  
Ob40 
1330 
0925 
1620 
0835 
1540 
0905 
1605 
1125 
1145 
1030 

1525 
1405 
1945 
0755 
1630 
0730 
1605 
0800 
1515 
0830 
1325 
0930 
1625 

H i g h  S1 a c k  
F 1   o o d  
Ebb 
E b b  
H i g h   S l a c k  
E b b  
F1 o o d  
E b b  
F1 o o d  
E b b  
Low S l a c k  
F 1  o o d  
Ebb 
F 1   o o d  
Ebb 
F1  ood 
E b b  
F1 o o d  
H i g h  S1 a c k  
H i g h   S l a c k  

H i g h   S l a c k  
F 1  ood  
E b b  
E b b  
H i g h   S l d c k  
E b b  
F1 o o d  
E b b  
F1 ood  
E b b  
Low S 1  a c k  
F1  o o d  
E b b  

11 
< 2  
< 2  
14 
49 
7 

350 
2 

17 
< 2  
17 
< 2  

5 
2 
2 

17 
<2 
(2 

2 
8 

< 2  
< 2  
<2 

5 
2 
5 
5 
8 
79 

240  
33 
23  

7 
5 
2 

3 3  
< 2  
5 

< 2  
13 

5 
5 

< 2  
46 
13  

24.0 
27.0 
27.0 
25 .0  
16.0 
27.5 * 
14.0 
30.0 * 
16.0 
28.0 * 
16.5 
28 .0  * 

31.0 
30.0 
30.0 
30.0 
31.0 
32.0 
32.0 
30.0 
30.0 
30.0 
32.0 
28.0 
26.0 
26.0 
22.0 
26.0 
13.0 
12.0 
25.5 
13.5 

30.0 
30.0 
30.0 
28.0 
30.0 
3 1 . 0  
3 0 . 0  
30.0 
2 9 . 0  
3 0 . 0  
30.0 

. o  
1 8 . 0  
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S t a t i o n   L a t i  t u d e  L o n g i t u d e   D a t e   T i m e   T i d e   F e c . C o l i f .   S a l i n i t y  
"" ~ _ _ -  - ~- "-_I- - 

SK012 c o n t i n u e d . .  . 8 3 / 1 2 / 0 7   0 8 4 0  F1 o o d  
8 3 / 1 2 / 0 7 '  1 5 4 5  E b b  
8 3 / 1 2 / 0 7 '  1 5 4 5  Ebb 
8 3 / 1 2 / 0 8  0 9 0 5  F 1   o o d  
8 3 / 1 2 / 0 8  1 6 0 5  E b b  
8 3 / 1 2 / 0 8  1 6 0 5  E b b  
8 3 / 1 2 / 0 9  1 1 2 5  F l o o d  
8 3 / 1 2 / 0 9  1 1 2 5  F l o o d  
8 3 / 1 2 / 1 0  1 1 4 5  H i g h   S l a c k  
8 3 / 1 2 / 1 0  1 1 4 5  H i g h   S l a c k  
83 /12 /11 .  1 0 3 5  H i g h   S l a c k  
83 /12 /11 .  1 0 3 5  H i g h   S l a c k  

SK013  48  22.60 1 2 3  4 1 . 4 2   8 3 / 0 8 / 0 1 )  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1 .  
83 /08 /11 .  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 0  
8 3 / 1 2 / 0 6  
8 3 / 1 2 / 0 7  
83 /12 /0 ; '  
83 /12 /0 ; '  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 0  
83 /12 /111 
8 3 / 1 2 / 1 1  

SKU14  48  22.64 1 2 3  4 1 . 0 9   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 2  
8 3 / 0 b / l : j  

1 5 2 0  
1 3 5 5  
1 9 4 0  
0 7 5 0  
1 6 3 0  
0 7 3 0  
1 5 1 5  
0 7 5 0  
1 5 0 5  
0 8 2 5  
1 3 2 5  
0 9 3 5  
1 6 2 5  
0 8 4 5  
1 5 1 0  
1 5 1 0  
0910  
1 5 0 5  
1 5 0 5  
1 1 4 0  
1 1 4 5  
1 2 1 0  
1 2 1 0  
1 0 5 5  
1 0 5 5  

1 5 2 0  
1 3 5 5  
1 9 4 0  
0 7 5 0  
1 6 2 5  
0 7 3 0  
1 5 1 0  
0 7 4 0  

H i g h  S1 a c k  
F1   ood  
E b b  
E b b  
F1 o o d  
E b b  
F1 ood  
E b b  
F1 o o d  
Ebb 
Low S 1  a c k  
F 1   o o d  
Ebb 
F1 o o d  
E b b  
E b b  
F1 o o d  
E b b  
E b b  
F l   o o d  
F1  ood 
H i g h  S l a c k  
H i g h   S l a c k  
H i g h  S 1  a c k  
H i g h   S l a c k  

H i g h   S l a c k  
F1   ood  
E b b  
E b b  
F1  ood 
E b b  
F1  ood 
E b b  

2 3  
5 
8 

46 
70 
33 
1 7  
1 7  
1 3  
23 

8 
5 

( 2  
5 

( 2  
( 2  
3 1  

2 
5 
5 

( 2  
23 
2 2  

4 
2 3  
< 2  
33 
( 2  
2 3  

2 

7 . 5  
23 .0  
26 .0  * 
1 8 . 0  

4 .0  
1 6 . 0  * 

4 .0  
20 .0  * 

4 .0  
2 2 . 0  * 

4 . 0  
2 6 . 0  * 
3 1 . 0  
3 1 . 0  
31 .0  
3 2 . 0  
3 1 . 0  
3 2 . 0  
3 2 . 0  
3 1 . 0  
3 0 . 0  
3 0 . 0  
3 0 . 0  

3 . 5  
2 5 . 0  
25 .0  
2 6 . 0  
2 8 . 0  * 
2 2 . 0  
20.0 
29 .5  * 

9 . 0  
30 .0  * 
1 3 . 5  
30.0 * 

4 . 0  
30 .0  * 

( 2  3 2 . 0  
( 2  3 1 . 0  
(2 3 0 . 0  
( 2  3 1 . 0  
( 2  3 0 . 0  

2 3 2 . 0  
2 3 2 . 0  
8 3 2 . 0  



- 41 - 
A P P E N D I X  I 

T A B L E  1 : D a i l y   D a t a   R e c o r d  f o r  M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 

S t a t i o n   L a t i  t u d e  L o n g i t u d e   D a t e  T i m e  T i d e   F e c . C o l i f .   S a l i n i t y  
__1” ” - - - ”“ - ” 

SK014 c o n t i n u e d  ... 8 3 / 0 8 / 1 3  1500 F l o o d  
8 3 / 0 8 / 1 4 .  0825  Ebb 
8 3 / 0 8 / 1 4 1  1 3 2 0  Low S l a c k  
8 3 / 1 2 / 0 6  1 6 3 0  E b b  
8 3 / 1 2 / 0 7 ’  1 4 5 5  Ebb 
8 3 / 1 2 / 0 8  1 5 0 0  H i g h   S l a c k  
8 3 / 1 2 / 0 9  1 1 5 5  F l o o d  
8 3 / 1 2 / 1 0  1 2 1 5  H i g h   S l a c k  
8 3 / 1 2 / 1 1 .  1 0 5 5  H i g h   S l a c k  

S K 0 1 5   4 8   2 2 . 5 5   1 2 3   4 0 . 8 5   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2 !  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4 .  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1 .  

S K 0 1 6   4 8   2 2 . 4 7   1 2 3   4 0 . 8 2   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2 !  
8 3 / 0 8 / 1 3  

8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  
83 /12 /1CI  
8 3 / 1 2 / 1 1 .  

8 3 / 0 8 / 1 4 .  

SK017  48  21.89 1 2 3  3 9 . 5 5   8 3 / 0 8 / 0 9  
8 5 / 0 8 / 1 0  
8 3 / 0 8 / 1 1 .  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  

8 3 / 1 2 / 0 7  
8 3 / l 2 / O e l  
8 3 / 1 2 / 0 9  
83 /12 /101  
8 3 / 1 2 / 1 1  

8 3 / 0 8 / 1 4 .  

1 4 5 0  
1 9 3 5  
0 7 5 0  
0 8 2 0  
0 7 4 0  
0 8 1 5  
1 4 5 0  
1 4 5 0  
1 3 0 5  
1 2 3 0  
1110 

1 4 5 0  
1 9 3 0  
0 7 5 0  
(1820 
0 7 4 0  
0 8 1 5  
1 4 5 0  
1 4 5 0  
1 3 0 5  
1 2 3 0  
1 1 1 0  

1 4 4 5  
1 9 2 0  
0 7 4 5  
0 8 3 0  
0 7 3 5  
0 8 0 5  
1 4 4 5  
1 4 4 5  
1 3 0 0  
1 2 3 5  
1120 

H i g h  S1  a c k  
Ebb 
Ebb 
Ebb 
Ebb 
Ebb 
Ebb 
H i g h   S l a c k  
F1   ood  
H i g h   S l a c k  
H i g h  S 1  a c k  

H i g h  S1 a c k  
Ebb 
Ebb 
Ebb 
Ebb 
Ebb 
Ebb 
H i g h  S1 a c k  
F1  ood 
H i g h   S l a c k  
H i g h  S1 a c k  

H i g h   S l a c k  
Ebb 
Ebb 
Ebb 
Ebb 
E b b  
Ebb 
H i g h   S l a c k  
F1  ood 
H i g h   S l a c k  
H i g h   S l a c k  

< 2  
< 2  
< 2  

2 
5 
8 

1 3  
4 

11 

< 2  
< 2  
< 2  
< 2  
11 
< 2  

2 
5 

1 3 0  
7 

23  

5 
8 
5 
5 

< 2  
2 

< 2  
5 

< 2  
2 

< 2  
2 

33  
7 
8 

3 1 . 0  
30 .0  
3 2 . 0  
2 5 . 5  
2 6 . 0  
2 5 . 0  
1 4 . 0  
2 2 . 0  
1 2 . 0  

3 1 . 0  
3 0 . 0  
3 1 . 0  
32 .0  
3 1 . 0  
3 1 . 0  
2 6 . 0  
2 6 . 0  
22 .0  
2 2 . 0  
20 .5  

3 0 . 0  
3 0 . 0  
3 1 . 0  
3 1 . 0  
31 .0  
3 1 . 0  
2 6 . 0  
1 6 . 0  
2 5 . 0  
2 3 . 0  
1 4 . 0  

3 1 . 0  
30 .0  
3 1 . 0  
3 1 . 0  
3 1 . 0  
3 0 . 0  
2 6 . 0  
2 6 . 0  
2 6 . 0  
2 5 . 0  
2 2 . 5  

S K 0 1 8   4 8   2 1 . 7 0   1 2 3   3 9 . 6 0   8 3 / 0 8 / 0 9   1 4 4 0  H i g h   S l a c k  2 3 1 . 0  
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TABLE 1 : D a i l y   D a t a   R e c o r d   f o r   M a r i n e '   S a m p l e   S t a t i o n s  
( A r e a  20 1 

S t a t i o n  L a t i   t u d e   L o n g i t u d e   D a t e   T i m e   T i d e   F e c . C o 1 i f .   S a l i n i t y  "- - "_ " "" ~ " - ." 

SK018 c o n t i n u e d . . .  83/08/10 1915 E b b  
83/08/11  0740 E b b  
83/08/12  0835 Ebb 
83/08/13  0730 E b b  
83/08/14.  0800 Ebb 
83/12/06 1 0 1 0  F1   ood  
83/12/07  0900 F1  ood 
83/12/07 1425 H i g h   S l a c k  
83/12/08  0920 F l o o d  
83/12/08 i4SO H i g h   S l a c k  
83/12/09 1255 F l o o d  
83/12/10 1240 H i g h   S l a c k  
83/12/11. 1130 H i g h   S l a c k  

SK019 48 21.58 123 39.43 83/08/09 
83/08/10 
83/08/11. 
83/08/12 
83/08/11! 
83/08/14 
83/12/06 
83/12/05' 
83/12/07' 
83/12/08 
83/12/08 
83/12/09 
83/12/10 
83/12/11. 

S K 0 2 0  48 21.63 123 39.12 83/08/09 
83/08/10 
83/08/11 
83/08/12 
83/08/13 
83/08/14 
83/12/06 
83/12/07 
83/12/07 
83/12/08 
83/12/08 
83/12/09 
83/12/10 
83/12/11 

1435 
1915 
0740 
0840 
0730 
0800 
1015 
09U0 
1425 
0920 
1550 
1255 
1240 
1130 

1430 
1910 
0735 
0845 
0730 
0755 
1020 
0905 
1430 
0925 
1425 
1250 
1245 
1135 

F1  ood 
E b b  
E b b  
Ebb 
Ebb 
H i g h  S1 a c k  
F1  ood 
F1  ood 
H i g h   S l a c k  
F 1  o o d  
E b b  
F1 o o d  
H i g h  S l a c k  
H i g h  S1 a c k  

H i g h   S l a c k  
E b b  
E b b  
E b b  
Ebb 
H i g h   S l a c k  
F1  ood 
F l o o d  
H i g h  S1 a c k  
F 1   o o d  
H i g h   S l a c k  
F1  o o d  
H i g h  S 1  a c k  
H i g h  S1 a c k  

S K 0 2 1  48  21.95 123 38.78 83/08/09 1 4 2 5  F l o o d  
83/08/1U 1510 E b b  
83/08/11 0735 Ebb 

7 
17 
11 
11 
2 
7 
2 
8 

(2 
11 
8 
5 
8 

< 2  
( 2  
< 2  
(2 
13 
4 
(2 
8 
2 
2 
4 

33 
5 
2 

5 
5 

23 
<2 
< 2  
2 
13 
2 
5 
5 
5 
7 
7 
8 

30.0 
3l.U 
31.0 
32.0 
30.0 
22.0 
18.0 
20.0 
22.0 
22.0 
22.0 

7 . 0  
28.0 

30.0 
32.0 
30.0 
31.0 
30.0 
30.0 
23.0 
20.0 
23.0 
22.0 
24.0 
18.0 
13.0 
17.0 

30.0 
30.0 
31.0 
30.0 
31.0 
30.0 
22.5 
23.5 
24.0 
22.0 
22.5 
25.0 
20.0 
22.0 

( 2  31.0 
< 2  30.0 
<2 SO. 0 



- 43 - 
A P P E N D I X  I 

TABLE 1 : D a i l y   D a t a   R t . c o r d   f o r   M a r i n e   S a m p l e   S t a t i o n s  

S t a t i o n  - L a t i t u d e   L o n g i t u d e   D a t e   T i m e   T i d e   F e c . C o l i f .   S a l i n i t y  
" - -__-."- __I_" "-__" 

SK021 c o n t i n u e d . .  . 8 3 / 0 8 / 1 2   0 8 5 5  E b b  
8 3 / 0 8 / 1 3   0 7 2 5  E b b  
8 3 / 0 8 / 1 4   0 7 5 0  H i g h   S l a c k  
8 3 / 1 2 / 0 7   1 4 1 0  H i g h   S l a c k  
8 3 / 1 2 / 0 8   1 4 2 0  H i g h   S l a c k  
8 3 / 1 2 / 0 9   1 2 4 5  F1   ood  
8 3 / 1 2 / 1 0   1 2 5 5  H i g h   S l a c k  
8 3 / 1 2 / 1 1   1 1 4 0  H i g h   S l a c k  

SK022   48   21 .89   123   38 .70   83 /08 /09   1425  
8 3 / 0 8 / 1 0   1 9 1 0  
8 3 / 0 8 / 1 1   0 7 3 5  
8 3 / 0 8 / 1 2   0 8 5 5  
8 3 / 0 8 / 1 3   0 7 2 5  
8 3 / 0 8 / 1 4   0 7 5 0  
8 3 / 1 2 / 0 8   1 4 2 0  
8 3 / 1 2 / 0 9   1 2 4 5  
8 3 / 1 2 / 1 0   1 2 5 5  
8 3 / 1 2 / 1 1   1 1 4 0  

F1  ood 
E b b  
Ebb 
E b b  
E b b  
Hi g h  S1 a c k  
H i g h   S l a c k  
F l o o d  
H i g h  S1 a c k  
H i g h   S l a c k  

S K 0 2 3   4 8   2 1 . 8 3   1 2 3   3 8 . 5 5   8 3 / 0 8 / 0 9   1 4 2 0  F l o o d  
8 3 / 0 8 / 1 0  1905  Ebb 
8 3 / 0 8 / 1 1  0730 Ebb 
8 3 / 0 8 / 1 2  0900 E b b  
8 3 / 0 8 / 1 3  0725 Ebb 
8 3 / 0 S / 1 4  0750 H i g h   S l a c k  
8 3 / 1 2 / 0 8  1415  H i g h   S l a c k  
8 2 / 1 2 / 0 9  1245  F l o o d  
8 3 / 1 2 / 1 0  1255  H i g h   S l a c k  
8 3 / 1 2 / 1 1  1140  H i g h   S l a c k  

SKU24 4 8   2 2 . 8 3   1 2 3   3 8 . 0 3   8 3 / 0 8 / 0 9   1 4 2 0  F l o o d  
9 3 / 0 8 / 1 0  1900  E b b  
8 3 / 0 8 / 1 1  0730 Ebb 
8 3 / 0 8 / 1 2  0505 E b b  
8 3 / 0 8 / 1 3  0720 E b b  
8 3 / 0 8 / 1 4  0745 H i g h  S1 a c k  
8 3 / 1 2 / 0 7  1405  H i g h   S l a c k  
8 3 / 1 2 / 0 8  1415  H i g h   S l a c k  
8 3 / 1 2 / 0 9  1240  F1 ood 
8 3 / 1 2 / 1 0  1215  H i g h   S l a c k  
8 3 / 1 2 / 1 1  1145  H i g h   S l a c k  

SK025  48   22 .05   123   37 .90   83 /08/09   1415 F l o o d  
8 3 / 0 8 / 1 0  1 9 0 0  E b b  
8 3 / 0 8 / 1 1  0730 Ebb 
8 3 / 0 8 / 1 2  0905 Ebb 

< 2  
2 

< 2  
< 2  

2 
1 3  

2 
3 3  

< 2  
33 

8 
5 
2 
5 

< 2  
5 

23 
( 2  

3 1 . 0  
3 2 . 0  
3 1 . 0  
26 .0  
2 6 . 0  
25 .0  
24 .5  
2 4 . 0  

3 0 . 0  
3 0 . 0  
3 0 . 0  
3 1 . 0  
3 0 . 0  
3 2 . 0  
2 5 . 5  
2 4 . 0  
2 5 . 0  
2 4 . 0  

3 0 . 0  
3 1 . 0  
3 1 . 0  
3 2 . 0  
3 0 . 0  
3 0 . 0  
2 5 . 0  
2 4 . 0  
2 4 . 0  
2 2 . 0  

3 0 . 0  
3 0 . 0  
3 1 . 0  

3 0 . 0  
3 1 . 0  
2 4 . 0  
2 5 . 0  
22 .0  
2 2 . 5  
22 .0  

3 0 . 0  

< 2  3 2 . 0  
8 3 0 . 0  

3 3   3 1 . 0  
< 2  2 1 . 0  
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TABLE 1 : D a i l y   D a t a   R e c o r d   f o r   M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 

S t a t i o n   L a t i t u d e   L o n g i t u d e   D a t e  " T i m e   T i d e   F e c . C o l i f .   S a l i n i t y  
~ I _  - " __"" 

SK025 c o n t i n u e d . .  . 8 3 / 0 8 / 1 3   0 7 2 0  E b b  23   30 .0  
t r3 /08 /14   0745  H i g h   S l a c k  2 51.0 
8 3 / 1 2 / 0 7   1 4 0 5  H i g h   S l a c k  2 2 5 . 0  
8 5 / 1 2 / 0 8  1410  H i g h   S l a c k  < 2  2 4 . 0  
8 3 / 1 2 / 0 9   1 2 4 0  F1  ood 5 2 5 . 0  
8 3 / 1 2 / 1 0  1310 H i g h   S l a c k  11 2 5 . 0  
8 3 / 1 2 / 1 1   1 1 4 5  H i g h   S l a c k  5 2 2 . 0  

SK026  48 2 2 . 2 2  1 2 3   3 7 . 4 5   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  

SK027  48 2 2 . 2 8  1 2 3   3 7 . 6 3   8 3 / 0 8 / 0 9  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  

SK028   48   22 .57   123   38 .04   83 /08 /09  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 0 8 / 1 2  
8 3 / 0 8 / 1 3  
8 3 / 0 8 / 1 4  
8 3 / 1 2 / 0 7  
8 3 / 1 2 / 0 8  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  

1410  F1  ood 
1855  E b b  
0725 E b b  
0915  Ebb 
0715 Ebb 
0735 H i g h   S l a c k  
1400 H i g h   S l a c k  
1405  H i g h   S l a c k  
1230  F l o o d  
1310 H i g h   S l a c k  
1155  H i g h   S l a c k  

1410  
1855  
0725 
0910 
0715 
0735  
1400 
1405  
1230  
1315  
1150 

F1  ood 
E b b  
Ebb 
E b b  
Ebb 
H i g h   S l a c k  
H i g h  S1 a c k  
H i g h   S l a c k  
F1 o o d  
H i g h   S l a c k  
H i g h   S l a c k  

1 4 0 5  F l o o d  
1850  Ebb 
0720 Ebb 
0920 Ebb 
0710 E b b  
0730 H i g h   S l a c k  
1355  H i g h   S l a c k  
1400 H i g h   S l a c k  
1 2 2 5  F1 o o d  
1320 H i g h   S l a c k  
1155  H i g h   S l a c k  

SK029 48 2 2 . 7 4  1 2 3  3 8 . 0 2  8 3 / 0 8 / 0 9   1 4 0 0  F l o o d  
8 3 / 0 8 / 1 0  1850 E b b  
8 3 / 0 8 / 1 1  0720 Ebb 

< 2  
< 2  
33  
< 2  
< 2  

5 
2 
2 
2 
5 
5 

3 0 . 0  
2 8 . 0  
2 8 . 0  
30.U 
3 0 . 0  
2 8 . 0  
2 4 . 0  
2 0 . 0  
2 3 . 0  
2 0 . 5  
1 2 . 0  

3 1 . 0  
3 2 . 0  
3 1 . 0  
3 1 . 0  
3 0 . 0  
3 0 . 0  
2 4 . 0  
2 2 . 0  
20 .0  

8 . 0  
1 1 . 5  

3 0 . 0  
3 0 . 0  
3 1 . 0  
3 0 . 0  
3 0 . 0  
3 1 . 0  
26 .0  
25 .5  
2 6 . 0  
2 5 . 0  
2 8 . 0  

2 3 0 . 0  
< 2  3 0 . 0  
( 2  3 1 . 0  
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TABLE 1 : D a i l y  D a t d  R e c o r d   f o r   F l d r i n e  S a m p l e  S t a t i o n s  
( A r e a  20 

S t a t i o n   L a t i t u d e   L o n g i t u d e   D a t e   T i m e  T i  d e   F e c . C o l i f .   S d l i n i t y  
" "" - ~ "" _"" "" 

SK029 c o n t i n u e d . .  . 83/08/12  0920 E b b  < 2  31.U 
83/08/13  0710 Ebb <2 30.0 
83/12/07 1355 H i g h   S l a c k  2 26.0 
83/12/06 1400 H i g h   S l a c k  2 25.0 
83/12/09 1225 F l o o d  2 26.0 
83/12/10  1320 H i g h   S l a c k  2 22.5 
83/12/11 1200 H i g h   S l a c k  5 24.0 

SK030  48 23.25 123 38.00  83/08/09 
83/08/10 
83/08/11 
83/08/12 
83/08/13 
83/08/14 
83/12/07 
83/12/08 
83/12/09 
83/12/10 
83/12/11 

1400 F1 o o d  
1850 Ebb 
0715 Ebb 
0930 E b b  
0705 Ebb 
0730 H i g h   S l a c k  
1345 H i g h   S l a c k  
1355 H i g h   S l a c k  
1210 F l o o d  
1330 H i g h   S l a c k  
1200 H i g h   S l a c k  

SKQ31 48-  23.36 123 38.05  83/08/09 1355 F l o o d  
83/08/10 1845 E b b  
83/08/11 0715 E b b  
83/08/12 0930 E b b  
83/08/13 0705 E b b  
83/08/14 0725 H i g h   S l a c k  
83/12/07 1345 H i g h   S l a c k  
83/12/08 1350 H i g h   S l a c k  
83/12/09 1210 F l o o d  
8 3 / 1 2 / 1 0  1330 H i g h   S l a c k  
83/12/11 1205 H i g h   S l a c k  

SK032  48  22.64 123 39.10  83/08/09 
83/08/09 
83/08/10 
83/08/10 
83/08/11 
83/08/12 
83/08/13 
83/08/14 
83/12/09 
83/12/10 
83/12/11 

1500 
1500 
1925 
1930 
0845 
0935 
0840 
0810 
1205 
1335 
1210 

H i g h   S l a c k  
H i g h  S1 a c k  
E b b  
E b b  
E b b  
E b b  
E b b  
E b b  
F1 ood 
H i g h   S l a c k  
H i g h  S1 a c k  

<2 
17 
33 
2 
7 

33 
2 

17 
17 
13 
<2 

< 2  
2 

33 
< 2  
< 2  
23 
13 
33 
11 
7 
5 

30.0 
30.0 
32.0 
31.0 
30.0 
3 0 .  ti 
24.0 
19.5 
10.0 
26.0 
22.0 

30.0 
30.0 
28.0 
32.0 
30.0 
30.0 
25.0 
14.0 
20.0 
20.5 
20.0 

31.0 
31.0 * 
31.0 
32.0 * 
31.0 
31.0 
30.0 
30.0 
26.0 
24.0 
23.0 

SK033  48 22.63 123 40.18 83/08/09 1500 H i g h  S l a c k  (2 30.0 
83/08/09 1500 H i g h   S l a c k  (2 3 1 . 0  * 
83/08/10 1920 E b b  ( 2  3 1 . 0  
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JAbLE 1 : D a i l y   D a t a   R e c o r d  f o r  M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 ) 

S t a t i o n   L a t i t u d e   L o n g i t u d e   D a t e   T i m e  T i  d e   F e c . C o l i f .   S a l i n i t y  ~- -~ ” I__ - 

SK033 c o n t i n u e d . .  . 83/08/10 1925 Ebb 
83/08/11 0845 E b b  
83/08/12 0935 Ebb 
83/08/13  0840 Ebb 
83/08/14 0810  Ebb 
83/12/09  1205 F1   ood  
83/12/10  1230 H i g h   S l a c k  
83/12/11 1105  H i g h   5 1 a c k  

SK034  48 23.15 123 41.12 83/08/12 
83/08/13 
83/08/14 
83/12/06 
83/12/07 
85/12/08 
83/12/09 
83/12/10 
83/12/11 

SKU35 48  22.87 123 41i.91 83/08/12 
83/08/13 
83/08/14 
83/12/06 
83/12/06 
83/12/01 
83/12/07 
83/12/08 
83/12/08 
83/12/09 
83/12/10 
83/12/11 

0720 Ebb 
0745 E b b  
0820 Ebb 
1635 Ebb 
1500  Ebb 
1455 H i g h   S l a c k  
1200 F1 ood 
1220 H i g h   S l a c k  
1105 H i g h   S l a c k  

0725 
0745 
0820 
0540 
1635 
0850 
1500 
0910 
1455 
1155 
1215 
1100 

Ebb 
Ebb 
Ebb 
F1  ood 
E b b  
F1 o o d  
Ebb 
F 1   o o d  
H i g h  S1 a c k  
F1   ood  
H i g h   S l a c k  
H i g h   S l a c k  

<2 
<2 
5 
2 
2 

22 
46 
33 
33 

<2 
2 
8 
5 

< 2  
5 

< 2  
8 
8 

27 
14 
<2 

32.0 * 
50.0 
32.0 
3 0 . 0  
30.0 
26.0 
25.5 
211.0 

31.0 
31.0 
30.0 
23.5 
24.0 
25.5 
16.0 
24.0 
20.0 

31.0 
30.0 
30.0 
20.0 
24.5 
25.0 
26.0 
26.0 
24.0 
12.0 
20.5 
20.5 

SK036  48  21.48 123 43.31  83/12/06 1515 E b b  5 28.0 
83/12/05 1045  F1   ood  23 20.0 
83/12/10  1100 H i g h   S l a c k  23 22.0 
83/12/11  0950 H i g h   S l a c k  33 22.0 

SK037  48 22-30 123 42-43 83/12/06  1610 E b b  5 29.0 
83/12/07 1525 E b b  8 30.0 
83/12/08 1535 Ebb 8 22.0 
83/12/09 1150  F l o o d  170  20.0 
83/12/10 1120 H i g h   S l a c k  13 24.0 
83/12/11  1005 H i g h   S l a c k  23 22.0 

SK038 48 22.33 123 42.30 83/12/06 0910 F l o o d  
83/12/06 1610 Ebb 
83/12/07 1525 Ebb 

2 22.0 
< 2  28.0 
5 30.0 
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TABLE 1 : D a i l y  D a t a  R e c o r d   f o r   M a r i n e   S a m p l e   S t a t i o n s  
( Area 20 

S t a t i o n   L a t i  t u d e  L o n g i t u d e  D a t e   T i m e   T i d e   F e c . C o l i f .   b a l i n i t y  ""_ - ~-~ - - 

SKU38 c o n t i n u e d . .  . 8 3 / 1 2 / 0 8   1 5 3 5  Ebb 4 9   1 4 . 5  
8 3 / 1 2 / 0 9   1 1 5 0   F l o o d  1 7  20 .0  
83 /12 /10   1120   H igh  S l a c k  1 3   1 2 . 5  
8 3 / 1 2 / 1 1   1 0 0 5  H i g h  S l a c k   1 3   2 0 . 0  

SK039  48   22 .50   123   41 .98   83 /12/06   1615 Ebb 5 2 6 . 0  
8 3 / 1 2 / 0 7   1 5 2 0  E b b  < 2  2 9 . 0  
8 3 / 1 2 / 0 8   1 5 4 0  E b b  3 3   1 9 . 0  
8 3 / 1 2 / 0 9   1 1 5 0   F l o o d   4 9   1 4 . 0  
8 3 / 1 2 / 1 0   1 2 0 0  H i g h  S l a c k  1 3   1 6 . 0  
8 3 / 1 2 / 1 1   1 0 5 0  H i g h  S l a c k  2 1 5 . 0  

S K 0 4 0   4 8   2 2 - 5 2   1 2 3   4 1 - 7 1   8 3 / 1 2 / 0 6   0 9 1 5  F l o o d  2 25 .0  
8 3 / 1 2 / 0 6   1 6 2 0  E b b  5 2 7 . 0  
8 3 / 1 2 / 0 7   1 5 5 0  Ebb 5 2 6 . 0  
8 3 / 1 2 / 0 8   1 5 4 0  Ebb 1 7  2 1 . 0  
8 3 / 1 2 / 0 9   1 1 4 5  F l o o d  23 6 . 0  
8 3 / 1 2 / 1 0   1 2 0 0   H i g h   S l a c k   3 3   8 . 0  
8 3 / 1 2 / 1 1   1 0 5 0  H i g h  S l a c k  1 7  4 . 0  

SK041  48   22 .96   123   42 .30   83 /12/06   0920  F lood   13   26 .0  
8 3 / 1 2 / 0 6   1 6 0 5  Ebb 2 2 2 . 0  
8 3 / 1 2 / 0 7   1 5 3 0  E b b  11 27 .0  
8 3 / 1 2 / 0 8   1 1 1 5   F l o o d   4 9   2 0 . 0  
8 3 / 1 2 / 0 9   1 1 1 5   F l o o d   7 9   1 5 . 0  
8 3 / 1 2 / 1 0   1 1 3 5  H i g h  S l a c k   1 3   2 1 . 0  
8 3 / 1 2 / 1 1   1 0 2 0   H i g h   S l a c k  1 7  20.0 

SK042  48 2 1 . 7 8  1 2 3   3 9 - 2 0   8 3 / 1 2 / 0 7   1 4 1 5  H i g h  S l a c k  < 2  25 .0  
8 3 / 1 2 / 0 8   1 4 2 0  H i g h  S l a c k  7 2 3 . 0  
8 3 / 1 2 / 0 9   1 2 5 0  F1 ood 11 2 0 . 0  
8 3 / 1 2 / 1 0   1 2 4 0   H i g h   S l a c k  7 1 9 . 0  
8 3 / 1 2 / 1 1   1 1 2 5   H i g h   S l a c k  < 2  21 .0  

SK043  48   23 .32   123   37 .95   83 /12/06   1000  F lood  ( 2  2 3 . 0  
8 3 / 1 2 / 0 7   1 3 4 5   H i g h   S l a c k  11 2 5 . 0  
8 3 / 1 2 / 0 8   1 3 5 0   H i g h   S l a c k   2 3   8 . 0  
8 3 / 1 2 / 0 9   1 2 1 0   F l o o d  2 2  4 . 0  
8 3 / 1 2 / 1 0   1 3 3 0   H i g h   S l a c k  11 8 . 0  
8 3 / 1 2 / 1 1   1 2 0 0   H i g h   S l a c k  2 2  1 . 0  

SK044  48   22 .90   123   42 .08   83 /12/07   1535 E b b  1 3   2 5 . 0  
8 3 / 1 2 / 0 8   1 1 2 0   F l o o d   1 3   2 8 . 0  
8 3 / 1 2 / 0 8   1 6 0 5  E b b  7 9   2 6 . 5  
8 3 / 1 2 / 0 9   1 1 2 0   F l o o d  5 20 .0  
8 3 / 1 2 / 1 0   1 1 4 0   H i g h   S l a c k  1 7  1 5 . 0  
8 3 / 1 2 / 1 1  1030 H i g h   S l a c k  2 2  1 4 . 0  
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A P P E N D I X  I 

T A B L E  1 : D a i l y  D a t a  R e c o r d  f o r  M a r i n e   S a m p l e   S t a t i o n s  
( A r e a  20 ) 

S t a t i o n   L a t i   t u d e  - L o n g i t u d e   D a t e   T i m e   T i d e   F e c . C o l i f .   S d l i n i t y  

SK045   48   22 .78   123   42 .04   83 /12 /07   1540  Ebb 4 2 5 . 0  
8 3 / 1 2 / 0 8   0 9 0 0  F1  ood  13   28 .0  
8 3 / 1 2 / 0 8   1 6 0 0  Ebb 70  1 5 . 5  
8 3 / 1 2 / 0 9   1 1 2 0   F l o o d  49  1 3 . 0  
8 3 / 1 2 / 1 0   1 1 4 0   H i g h   S l a c k  7 1 9 . 0  
8 3 / 1 2 / 1 1  1050  H i g h   S l a c k  23 1 6 . 0  

" - "- - - 

S K 0 4 6   4 8   2 3 . 0 5   1 2 3   4 1 . 8 5   8 3 / 1 2 / 0 9   1 1 3 0   F l o o d   4 9  2.0 
8 3 / 1 2 / 1 0   1 1 5 0   H i g h   S l a c k  1 7  2 . 0  
8 3 / 1 2 / 1 1   1 0 3 5   H i g h   S l a c k   1 3  4 .0  

'SKO47 4 8   2 3 . 1 6   1 2 3   4 2 - 0 8   8 3 / 1 2 / 0 9   1 1 3 5   F l o o d   1 3  . o  
8 3 / 1 2 / 0 9  1 1 3 5  F l o o d  8 2 5 . 0  * 
8 3 / 1 2 / 1 0   1 1 5 0   H i g h   S l a c k   3 3  .o  
8 3 / 1 2 / 1 0   1 1 5 0   H i g h   S l a c k  2 2 7 . 0  * 
8 3 / 1 2 / 1 1   1 0 4 0   H i g h   S l a c k  8 1.0 
8 3 / 1 2 / 1 1   1 0 4 0   H i g h   S l a c k  1 7  2 6 . 0  * 

S K 0 4 8   4 8   2 1 . 5 8   1 2 3   3 9 . 1 2   8 3 / 1 2 / 0 9   1 2 5 0   F l o o d  8 2 5 . 0  
8 3 / 1 2 / 1 0   1 2 4 5   H i g h   S l a c k  1 7  2 0 . 0  
8 3 / 1 2 / 1 1   1 1 3 5   H i g h   S l a c k   2 3   2 2 . 5  

S K 0 4 9   4 8   2 3 . 2 3   1 2 3   4 0 . 9 8   8 3 / 1 2 / 0 9   1 2 0 0   F l o o d  1 7  1 6 . 0  
8 3 / 1 2 / 1 0   1 2 2 0   H i g h   S l a c k  1 7  20.0 
8 3 / 1 2 / 1 1   1 1 0 0   H i g h   S l a c k   7 9   1 8 . 0  

SK050   48   23 .23   123   38 .19   83 /08 /09  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 0  
8 3 / 0 8 / 1 1  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 0 9  
8 3 / 1 2 / 1 0  
8 2 / 1 2 / 1 0  
8 3 / 1 2 / 1 1  
8 3 / 1 2 / 1 1  

1 6 2 0   H i g h   S l a c k  
1 5 2 5   H i g h   S l a c k  
2025 E b b  
0 8 3 0  E b b  
1 2 1 5  F l o o d  
1 2 1 5  F l o o d  
1 3 2 5   H i g h   S l a c k  
1 3 2 5   H i g h   S l a c k  
1 2 0 5   H i g h   S l a c k  
1 2 0 5   H i g h   S l a c k  

3 2 . 0  * 
3 1 . 0  * 
3 2 . 0  * 
3 2 . 0  * 
24.0  
28.0 * 
2 3 . 0  
2 8 . 0  * 
20.0 
2 8 . 0  * 

j K 0 5 1   4 8   2 1 . 6 5   1 2 3   3 9 - 0 5   8 3 / 1 2 / 1 0   1 2 5 0   H i g h   S l a c k   1 3   1 9 . 0  
8 3 / 1 2 / 1 1  1 1 3 5  H i g h   S l a c k  2 2 1 . 5  
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APPENDIX I 1  

FRESWATER  STATION  DESCRIPTIONS 
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APPENDIX I 1  

I STATION 

s-1 
s-2 
s-3 
s-4 
s-5 
S-6 
s-7 

s-9 
s-10 
s-11 
s-12 
S-13 
S- 14 
S-15 
S-16 
S-17 
S-18 
s-19 
s-20 
s-21 
s-22 
S-23 
S-24 
S-25 
S-26 
S-27 
S-28 
S-29 
S-30 
S-3 1 
S-32 
s-33 
s-34 
s-35 
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S-42 
s-43 

s-a 

FRESHWATER STATION  DESCRIPTIONS 

DESCRIPTION 

B E L I V I S T A  CREEK AT  THE MOUTH 
DE MAMIEL  AT THE  CONFLUENCE TO SOOKE RIVER 
SOOKE RIVER ABOVE  THE  CONFLUENCE OF DE MAMIEL CREEK 
LANNON  CREEK AT HIGHWAY 14 
LANNON  CREEK AT BLYTHEWOOD ROAD 
VEITCH CREEK AT  EAST SOOKE  ROAD 
C. RUSHTON  WELL WATER 
FREESE WELL WATER 
LOCK  WELL WATER 
THURBEK WELL WATER 
SOOKE RIVER 500 M  NORTH S I N .  2 
ROBERTS  CREEK 
CHARTERS  CREEK AT THE PUMP STATION 
SOOKE RIVER  AT THE  PARK 
ROBERTS  CREEK AT SOOKE RIVER ROAD 
AYUM CREEK 
UNNAMED  CREEK TO ANDERSON COVE AT THE  OLD  OYSTER LEASE 
UNNAMED  CREEK TO ANDERSON COVE AT  THE  PARK 
UNNAMED  CREEK TO ANDERSON  COVE  BEFORE  COVINA ROAD 
UNNAMED  CREEK  NORTH S I D E  ROCHE COVE  NEAR  THE  HEAD 
MATHESON  CREEK AT THE  HEAD OF ROCHE COVE 
DOERR  CREEK AT  THE HOLM  PROPERTY 
UNNAMED  CREEK AT  THE WEST S I D E  OF THE  HOLM  PROPERTY 
SURFACE  RUNOFF NO. 27 SEAGRIT ROAD 
WELL WATER SOUTH OF WELL NO. 10 
EAST BANK SOOKE RIVER AT THE BRIDGE 
B E L I V I S T A  CREEK 
WEST BANK SOOKE RIVER AT  THE BRIDGE 
DRAINAGE  DITCH ON GOLLEDGE  ROAD 
CREEK BELOW POULTRY  FARM ON PARKLAND ROAD 
DRAINAGE  DITCH ON GOLLEDGE ROAD 
UNNAMED  CREEK 200 M EAST OF STATION 17 
STN. 32 AFTER I T  DRAINS SWAMP 
SASEENOS  CREEK  BEFORE  THE  CONFLUENCE TO LANNON  CREEK 
CULVERT ON E L I Z A   P T .  ROAD 
DRAINAGE  DITCH ON DEERLEPE ROAD 
CREEK AT BROOKS RESIDENCE  OPPOSITE  MARINE  STATION 35 
CREEK BELOW STRATA CORP. #503 FRANCES  GARDENS 
CREEK  ABOVE  FRANCES  GARDENS THROUP ROAD 
BEACHCOMBER ESTATES  SEPTIC   F IELD  KALTASIN ROAD 
CREEK  AT HWY 14 AND POLYMEDE ROAD 
CULVERT ON EAST SOOKE  ROAD PAST  TIDEVIEW ROAD 
DISCHARGE FROM  SOOKE RIVER  HOTEL 
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APPENDIX I 1 1  

DAILY  BACTERIOLOGICAL  DATA FOR  FRESHWATER 

AND EFFLUENT SAMPLE STATIONS 



APPENDIX I 1 1  

STAT I ON 

s1 

s2 

s3 

s4 

s5 

- 52 - 

DAILY  BACTERIOLOGICAL  DATA  FOR  FRESHWATER  AND  EFFLUENT 
SAMPLE STATIONS 

DATE 

83/08/09 
83/08/10 
83/08/11 
83/12/06 
83/12/07 
83/12/08 
83/12/09 
83/12/10 

83/08/09 
83/08/10 
83/08/11 
83/12/06 
83/12/08 
83/12/09 
83/12/10 

83/08/09 
83/08/10 
83/08/11 
83/12/06 

83/08/09 
83/08/10 
83/08/11 
83/12/06 
83/12/09 
83/12/10 

83/08/09 
83/08/10 
83/08/11 
83/12/06 
83/12/09 
83/12/10 

FC/100 ML 

260 
50 
38 

200 
24 

> 80 
2900 

280 

< 10 
18 
19 
17 

733 ( e s t )  
120 
80 

30 
38 
40 
13 

220 
250 
2 90 

16 
61  
22 

470 
130 
430 

3 
8 
1 

FS/100 ML 

300 
60 

110 

100 
230 

10 
20 
18 

< 10 

10 
9 
5 

300 
230 
200 

28 
3 

5 40 
390 
810 

40 

CONTINUED ... 
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APPENDIX 111 

I STATION 

E- 

( Con ti nued) 

DATE 

83/08/09 
83/08/10 
83/08/11 
83/12/06 
83/12/08 
83/12/09 
83/12/10 

83/08/14 
83/12/08 

83/08/14 

83/08/14 

83/08/14 
83/12/09 

83/12/06 
83/12/09 
83/12/10 

83/12/06 

83/12/06 

83/12/06 
83/12/08 
83/12/09 

83/12/06 

FC/100 ML FS/100 ML 
" 

40 

11 
24 
30 

4 
50 26 
27 1 
30 

0 
0 

103 

1 2 

0 100 

3 
< 10 4 
329 

10 
16 
16 

26 

0 

7 
14 
10 

3 

CONTINUED. .. 
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APPENDIX I 1 1  

STATION 

S16 

S17 

S18 

s19 

s20 

s2 1 

s22 

(Continued) 

DATE 

83/12/06 
83/12/08 
83/12/09 
83/12/10 

83/12/06 
83/12/07 
83/12/08 
83/12/09 
83/12/10 

83/12/06 
83/12/07 
83/12/08 
83/12/09 
83/12/10 

83/12/06 
83/12/07 
83/12/08 
83/12/09 
83/12/10 

83/12/07 
83/12/09 
83/12/10 

83/12/07 
83/12/09 
83/12/10 

83/12/07 
83/12/09 
83/12/10 

FC/lOO ML 

1 
19 
6 
2 

5 
10 
64 
15 
3 

1 
5 
10 
4 
3 

0 
0 
0 
1 
0 

44 
20 
10 

1 
18 
1 

11 
4 
3 

FS/lOO ML 

110 

CONTINUED. .. 
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APPENDIX 111 (Continued) 

STAT I ON FS/lOO ML FC/lOO ML DATE 

S23 

1 83/12/10 
3 83/12/09 
1 83/12/07 

S24 

15 83/12/09 
34 83/12/08 
1 83/12/07 

S25 

< 10 83/12/10 

3 83/12/08 
1 83/12/07 

83/12/09 < 10 10 

S26 14 83/12/07 

S27 20 83/12/07 
83/12/08 

2100 83/12/09 
190 > 80 

350 83/12/10 
110 

I 

S28 
92 83/12/08 
19 83/12/07 

S29 
120 83/12/09 
670 83/12/08 

- 

S30 2 83/12/09 

S3 1 > 8000 83/12/09 

S32 

5 83/12/11 
4 39 83/12/10 

36 105 83/12/09 

CONTINUED.. . 
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APPENDIX I 1 1  (Continued) 

s34  83/12/10 46 10 

s35  83/12/10 540 48 
a3/12/11 210 

S36 a3/12/11  140  150 

s 3  7 83/12/11 510 10 

s3a  83/12/11 600 99 

s39  83/12/11 570 98 

S40 83/12/11  3.3 x 105  3.1 x 106 

S4 1 83/12/11 0 1 

S42 83/12/11 0 0 

s43  83/08/10  30 23 
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APPENDIX I V  

SUMMARY  OF  BACTERIOLOGICAL  RESULTS 
FOR  MARINE  SAMPLE  STATIONS 
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I I I I I I I I I I I I I I I I I I I  1 1 1  
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v v v v v v v v v v v v v v v v v  V v v  

0 

E 
1 

8 
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I" 
aJ 

a, 

+J 

F- 
*r 

W a 

m 
t 

.r- 

P 
8' c 
Q 
rn 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1  

I I I I I I I I I I I I I I I I I I  
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APPENDIX V 

SUMMARY  OF  BACTERIOLOGICAL  RESULTS 
FOR  FRESHWATER  STATIONS 
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APPENDIX V I  

SUMMARY OF BACTERIOLOGICAL  RESULTS 
FOR  SHELLSTOCK  AND  SEDIMENT 
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APPENDIX V I  SHELLSTOCK SUMMARY - Sooke Survey, August 9-14, 1983 

DATE 

SAMPL ED 

Aug. 9 

Aug. 9 

Aug. 9 

Aug. 9 

Aug. 9 

Aug. 10 

Aug. 10 

Aug. 10 

Aug. 10 

Aug. 10 

Aug. 10 

Aug. 11 

Aug. 11 
Aug. 11 

Aug. 11 

Aug. 11 

Aug. 11 

DATE 

INSPECTED 

Aug. 9 

Aug. 9 

Aug. 9 

Aug. 9 

Aug. 9 
" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

LOCATION 

Roche  Cove (SS26) 

Hutch inson Cove (SS30) 

Anderson Cove ( SS20) 

Cooper  Cove 

Sooke F l a t s  ( S S 1 1 )  

Anderson Cove (SS18) 

SS6 

Anderson Cove - ent rance 

Roche  Cove (SS26) 

Anderson Cove (SS20)  

E l  i z a   P o i n t  

SS17 

Anderson Cove (SS18) 

Hutch inson Cove (SS31) 

Sooke F l a t s  ( S S 1 1 )  

E l  i z a   P o i n t  

B i l l i n g s   S p i t  

3 20 

350 

170 

650 

950 

380 

680 

280 

1400 

140 
200 
" 

" 

" 

" 

" 

" 

FC 

MPN/100g 

20 

270 

40 

2200 

110 

460 

20 

50 

5400 

330 

110 

50 

110 
1300 

490 

3500 

130 

SPECIES 

Mani  1 a 

Mi xed LN 

Oysters  

Mani 1 a 

M i  xed cl a m  

Mixed LN 

But te r   c lams 

Mixed LN 

Mixed LN 

Oysters  

N a t i v e  LIJ 

Bu t te r   c lams  

Mixed Lh 
Mixed LN 

But te r   c lams 

N a t i v e  LN 

Mixed LN 



- 67 - 

APPENDIX VI MARINE  SEDIMENT  SUMMARY - Sooke Survey,  August 9-14, 1983 

1 /SED I MENT 

STATION 

2 
2 
6 

11 
1 7  
18 
20 
20 
23 
24 
24 
26 
26 
31 
31 
31 

Coopers Cove 
Coopers Cove 
E l  i z a  P o i n t  
El i z a  P o i n t  
W h i f f i n  S p i t  

N.C. - No C o u n t  

OATE 

SAFlPLED 

83/08/09 
83/08/10 
83/08/10 
83/08/09 
83/08/12 
83/08/10 
83/08/09 
83/08/11 
83/08/12 
83/08/09 
83/08/12 
53/08/09 
83/08/12 
83/08/09 
83/08/11 
83/08/12 
83/08/09 
83/08/12 
83/08/10 
83/08/11 
83/08/09 

TC 

MPN/100 g 

2400 
2400 
2400 
1100 
330 

2400 
16000 

1110 
490 

2400 
1700 
5400 
220 

i 700 
230 

2400 
1800 
9200 

NC 

5400 
20 

- 

FC 
MPN/100 g 

< 20 
110 
40 

< 20 
< 20 
1300 

NC 

70 

20 

< 20 
110 
20 
80 
40 
50 
70 

< 20 
110 
50 

2200 
< 20 

l/Sedirnent station numbers correspond t o  marine station numbers. 
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APPENDIX VI1 

BIOCHEMICAL  CONFIRMATION  RESULTS 
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APPENDIX VI1 

STAT1 ON 

SAMPLED 

2 

10 

17 

21  

25 

33 

TOTAL 

MPN  ISOLATE  BIOCHEMICAL  SUMMARY 
Sooke Survey,  August 9-14, 1983 

NO. OF 

SAMPLES 

6 

6 

5 

11 

5 

6 

39 

NO. OF 

P O S I T I V E  E. Col i 
" 

PERCENT 

P O S I T I V E  

6 

5 

I 100 

83 

I Oxygtoca)  
5 1 100 

11 

5 

100 

100 

37 94 
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APPENDIX V I  I  I SEDIMENT  ISOLATE  BIOCHEMICAL SUMMARY 
Sooke Survey, August 9-14, 1983 

NO. OF PERCENT 

POSITIVE E. Col i POSITIVE 
" 

4 

11 I 100 

24 100 
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