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Between Apr i  1 1, 1981  and  March 31, 1982 the  Envi   ronmental  

P ro tec t i on   Se rv i ce   conduc ted   bac te r io log i ca l   su rveys   o f   b i  Val  ve  mol 1 uscan 

s h e l l f i s h   g r o w i n g   w a t e r s   c o v e r i n g  215 km o f   c o a s t l i n e   i n   t h e   f o l l o w i n g  

areas: Howe Sound, J e r v i s   I n l e t ,  Ne1 son I s l a n d ,  Pender  Harbour,  Hal fmoon 

Bay, Buccaneer Bay, Sechel t I n l e t ,  U c l   u e l e t   I n l e t ,  Meares I s 1  and  and 

Browning  Passage.  The  surveys  were  conducted t o   c l a s s i f y   t h e   s h e l l f i s h  

growing  waters i n  acco rdance   w i th   f ede ra l   bac te r io log i ca l   po l  1 u t i o n  

s tandards   f o r   accep tab le   she l l f i sh   ha rves t i ng   a reas .   San i ta ry   su rveys  

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

The d a t a   c o l l e c t e d   i n d i c a t e d  numerous areas  were  contaminated 

w i t h   f e c a l   p o l  1 u t i o n  beyond accep tab le   f ede ra l   wa te r   qua l i t y   s tandards .  

The sources   o f   con taminat ion   to   the   s tudy   a reas   were   var ied  and i n c l u d e d  

raw  and p a r t i a l l y   t r e a t e d  sewage discharges,  urban and a g r i c u l t u r a l  

d r a i  nage, overboard sewage discharges, sewage t rea tment   p lan t   d ischarges  

and  non-point sewage sources. 

As a resu l t   o f   t hese   su rveys ,   12  new c losu res  have  been  added 

t o  Schedule I (Contaminated  Areas) 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 .  
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E n t r e   l e   l e r   a v r i l   1 9 8 1   e t   l e   3 1  mars 1982, l e   S e r v i c e  de l a  
p r o t e c t i o n  de 1 ' e n v i  ronnement a e f f e c t u 6  une  analyse  bact6r io l   og ique  des 

eaux oij c r o i s s e n t  des  mol lusques  b iva lves,  au l o n g  des  215 km de c 6 t e s  

bordant   les  zones  su ivantes:  Howe Sound, J e r v i s   I n 1   e t ,  Ne1 son I s 1  and, 

Pender  Harbour,  Hal fmoon  Bay, Buccaneer Bay, Sechel t I n l e t  , Ucl u e l e t  

I n l e t ,  Meares I s 1  and e t  Browning  Passage.  Cette  analyse a eu pour   ob je t  

de c l  a s s e r   l e s  eaux oij c r o i s s e n t   l e s  mol 1 usques,  selon  qu'   e l  1 es  sont ou 

non  propres 2 l e u r   p k h e ,   p a r   r a p p o r t  aux  normes f g d i i r a l e s  de p o l  1 u t i o n .  

En mGme temps,  on a e f f e c t u 6   d e s   a n a l y s e s   s a n i t a i   r e s   p o u r   i d e n t i f i e r   e t  

gva lue r   l es   f o rmes  de p o l l u t i o n  des  eaux  de l a  mer p a r   m a t i g r e s   f k a l e s .  

Les   r i i su l ta ts   ob tenus   par   les   ana lyses   mont ren t  que  de 
nombreuses  zones  sont  contamini5es par  une p o l l u t i o n   d ' o r i g i n e   f e c a l e  

au-del:  des  normes  de q u a l i t 6  de l ' eau   f i x i i es   pa r   l es   o rgan ismes  

f i id6raux.  Les  sources  de  contamination  des  zones  6tudi i ies  sont  variGes: 

e l l e s  commprennent l e  d 6 v e r s e n e n t   d ' e f f l u e n t s  non trait& ou 

p a r t i e l l e m e n t   t r a i t i i s ,   l e s  eaux  de r u i s s e l l e m e n t   d ' e f f l u e n t s  non t r a i t &  

ou p a r t i e l   l e m e n t   t r a i t i i s ,   l e s  eaux  de ru isse l   lement   p rovenant  de sec teurs  

u r b a i n s   e t  de  zones agr ico les,   le   d i iversement   d 'eaux  us6es 2 p a r t i r  des 

bateaux, l e   p r o d u i t  des  systgmes  de t r a i t e m e n t  des  eaux d ' i i g o u t   e t  l a  

p o l l u t i o n   p r o v e n a n t  de sources  impossibles i l o c a l i s e r .  

A l a  s u i t e  de  ces  analyses,  douze  nouvel les  zones  interdi tes 

o n t  iitii a jou t i ies  2 l a  p a r t i e  I (zones  contaminges)  des  rgglements 

r e l a t i f s  i l a  pGche des mollusques  dans l e   P a c i f i q u e .  
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CONCLUSIONS 

1. Dur ing   t he   su rvey   o f  Howe Sound, r e c o r d - b r e a k i n g   r a i n f a l l  was be l i eved  

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

r e c e i  v i  ng envi  ronment  from  numerous  uni  dent i f i ed  non-poi n t   sources  . These 

sources ,   wh ich   inc luded  sept ic   tank   absorp t ion   f ie ld  seepage, pas ture land 

and h i n t e r l a n d   d r a i n a g e ,   t o g e t h e r   w i t h   F r a s e r   R i v e r  and  Squamish R ive r  

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

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

known whether   these  h igh   leve ls   o f   feca l   co l i fo rms  wou ld   have been  observed 

i n  t h e  absence o f  heavy r a i n f a l l   s i n c e   t h e r e  i s  1 ittl e background c o l i   f o r m  

d a t a   w i t h   w h i c h   t o  compare t h e s e   r e s u l t s .   I n  many p o r t i o n s   o f   t h e   s t u d y  

a r e a ,   t h e   m a r i n e   w a t e r   q u a l i t y   r e s u l t s  can  be   exp la ined  by   the   ex is tence  o f  

known o r   p robab le   po l l u t i on   sou rces .   I n   t hose   a reas   where  no sources  could 

be i d e n t i f i e d ,   t h e   c o n c l u s i o n s   r e f l e c t   t h e  abnormal  weather  condi t ions 

encountered  dur ing  the  survey.  

2. The n o r t h w e s t e r n   s h o r e l i n e   o f   K e a t s   I s l a n d ,   s p e c i f i c a l l y  Plumper Cove, 

meets  the  approved  shel l f ish  growing  water   s tandard.  However, overboard 

d i s c h a r g e s   o f  sewage from p l e a s u r e   b o a t s   u t i l i z i n g   t h e   P r o v i n c i a l   P a r k  

f a c i l i t i e s  may r e s u l t   i n   u n a c c e p t a b l e   c o n t a m i n a t i o n  o f  the   g rowing   waters  

and s h e l l f i s h   t i s s u e .  A seasonal   c losure i n   t h i s   a r e a   i s   w a r r a n t e d   t o  
sa feguard   the  consumer d u r i n g   t h e  heavy  boat ing  per iod.  

3. The ma in land   coas t l i ne   f rom Gower P o i n t   t o   S t e e p   B l u f f   i s   s u b j e c t   t o  

i n te rm i t ten t   f eca l   con tamina t ion   a r i s ing   f rom  non -po in t   u rban   d ra inage .  

The d i s c h a r g e   o f  sewage f rom  the   V i1   lage   o f   G ibsons  sewage t r e a t m e n t   p l a n t  

may a l s o   i m p a i r   w a t e r   q u a l i t y   d u r i n g   t h o s e   t i m e s  when t h e r e  i s  
i n a d e q u a t e   d i s i n f e c t i o n .  However, t h i s  was not   observed  dur ing  the  survey.  

It i s  no t  known w h e t h e r   w a t e r   q u a l i t y   i n   t h i s   v i c i n i t y   w o u l d  meet 

Y 
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shel 1 f i sh   g row ing   s tandards   under   no rma l   ra in fa l l   cond i t i ons ,  a1 though  the  

observed  rapid  improvement i n  w a t e r   q u a l i t y   f o l l o w i n g   t h e   c e s s a t i o n  o f  r a i n  

suggest   the   con taminat ion  may be t r a n s i e n t   i n   n a t u r e .  

4. The t i d a l   f o r e s h o r e   f r o m   S t e e p   B l u f f   t o  Soames P o i n t  i s  contaminated 

w i t h   f e c a l   p o l  1 u t i o n   t o   t h e   e x t e n t   t h a t   c o n s u m p t i o n   o f   b i v a l v e  mol  1 uscan 

s h e l l f i s h   h a r v e s t e d  from t h i s   a r e a  may pose a health  hazard.  Urban 

drainage  from  sewered and  unsewered  areas was i m p l i c a t e d  as the   ma jo r  

sou rce   o f   bac te r ia l   con tamina t ion .  

5. The t i d a l   f o r e s h o r e   f r o m  Soames P o i n t   t o ,   b u t   n o t   i n c l u d i n g ,   t h e  

Langdale  Ferry  Terminal   meets  the  approved  shel  1 f i s h   g r o w i n g   w a t e r   q u a l i t y  

c r i t e r i a .  The p resen t   125   me te r   rad ius   c losu re   a round   the   f e r r y   t e rm ina l  

docks i s  s u f f i c i e n t   t o   s a f e g u a r d   t h e   s h e l l f i s h  consumer. 

60 Water q u a l i t y   i n   t h e   v i c i n i t y   o f  V.M.C.A. Camp Elphinstone  meets  the 

shel  1 f i sh   g rowing   water   s tandard   desp i te  a h i g h   f e c a l   c o l   i f o r m   l e v e l  

d e t e c t e d   i n  a s h e l l f i s h  sample. The a rea   f rom  wh ich   t he   she l l f i sh   were  

t a k e n   i s   u n d e r  a general   125  meter  wharf   c losure.  

7.  Water q u a l i t y   i n  Thornbrough Bay and West  Bay on Gambier I s l a n d  i s  

a c c e p t a b l e   f o r   s h e l l f i s h   h a r v e s t i n g .  One sample s t a t i o n   i n  West Bay 

exceeded the   s tandard   bu t  was w i t h i n   t h e  125  meter  wharf   c losure.  

8. Water q u a l i t y   i n   C e n t r e  Bay i s   i n f l u e n c e d  from an unknown source  which 

caused l o c a l i z e d   c o n t a m i n a t i o n  a t  one s t a t i o n  and r e s u l t e d   i n   t h e  

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

obse rved   resu l ted   f rom  the   abnorma l l y   h igh   ra in fa l l  and  subsequent  land 

wash. Grouped MPN d a t a   f r o m   a l l   s t a t i o n s   i n   t h e  bay  meets the   g rowing  

w a t e r   s t a n d a r d   i n d i c a t i n g   w a t e r   q u a l i t y   i s   g e n e r a l l y   a c c e p t a b l e .  
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9. The i n t e r t i d a l   a r e a   a t   t h e  head o f   P o r t   G r a v e s   i s   c o n t a m i n a t e d   w i t h  

f e c a l   p o l  1 u t i  on t o   t h e   e x t e n t   t h a t   c o n s u m p t i o n   o f   b i v a l v e  mol 1 uscan 

s h e l l f i s h   h a r v e s t e d   f r o m   t h i s   a r e a   c o u l d  pose  a heal th   hazard.  The cause 

o f  p o l l u t i o n   i s   s u s p e c t e d   t o  be dra inage  f rom  pasture land  which i s  

con tamina ted   w i th   an ima l   f eca l   ma te r ia l  . 
10. The d i s c h a r g e   o f   s e p t i c   t a n k   e f f l u e n t   t h r o u g h  a  submerged o u t f a l l   a t  

the   F i rcom Camp ( H a l   k e t t  Bay) r e s u l t s   i n   s i g n i f i c a n t   c o n t a m i n a t i o n  o f  t h e  

immediate  foreshore.  It i s   l i k e l y   t h e   e x t e n t  and  degree o f   c o n t a m i n a t i o n  

wou ld   inc rease  dur ing  peak  use p e r i o d s   a t   t h e  camp. The i n t e r t i d a l   a r e a   a t  

t h e  head o f   H a l k e t t  Bay meets the  approved  growing  water  standard  and was 

apparen t l y   una f fec ted   by   t he  Camp Fircom  discharge. 

11. The i n t e r t i d a l   a r e a  a t  McNab Creek i s  contaminated   w i th   feca l  

po l  1 u t i  on t o   t h e   e x t e n t   t h a t   c o n s u m p t i o n   o f   b i v a l v e  mol  1 uscan  shel 1 f i s h  

ha rves ted   f rom  th i s   a rea   cou ld  pose  a heal th   hazard.   Uplands  dra inage 

appears t o  be the   source   o f   con taminat ion .  The area may a l s o  be s u b j e c t   t o  

sewage d i scha rges   f rom  anchored   p leasu re   c ra f t   du r ing   t he  summer months. 

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

P o t l a t c h  Creek was n o t   i d e n t i f i e d  and o v e r a l l   w a t e r   q u a l i t y  as determined 

by  grouped MPN data   meets   the   approved  she l l f i sh   g rowing   water   s tandard .  

The area may be s u b j e c t   t o   i n c r e a s e d  sewage contaminat ion  f rom a  submerged 

o u t f a l l  when t h e  Boys  and G i r l s  Camp i s   i n   f u l l   o p e r a t i o n   d u r i n g   t h e  

summer. 

13. A s i n g l e  s a m p l e   s t a t i o n   l o c a t e d   n o r t h   o f   I r b y   P o i n t  on A n v i l   I s l a n d  

d i d   n o t  meet the   she l  1 f i sh   g row ing   wa te r   s tandard .   I n   t he   absence   o f  any 

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

t h i s   c o n t a m i n a t i o n   i s   n o t   c o n s i d e r e d   t o   o c c u r   a t   f r e q u e n t  enough i n t e r v a l s  

t o  war ran t   c losure .  
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14. Water  qual i t y  i n   t h e   v i c i n i t y   o f   t h e  Daybreak  Point   B ib le  Camp Soc ie ty  

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

peak   use   per iods   con taminat ion   o f   the   fo reshore  may occur as  a r e s u l t   o f  

t h e   m a r i n e   d i s c h a r g e   o f   s e p t i c   t a n k   e f f l u e n t .  The ex i s tence  o f  two  wharves 

p r e c l u d e s   t h e   h a r v e s t i n g   o f   s h e l l f i s h  from most o f   t h e   a r e a  due t o   t h e  

125  meter  wharf   c losure.  

15. The t i d a l   f o r e s h o r e   f r o m   F u r r y  Creek t o  Horseshoe Bay i s   o f   a c c e p t a b l e  

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

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

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

heavy r a i n f a l l  . 
16. The waters and t i d a l   f o r e s h o r e  a t  t h e  head o f  Deep Bay, Bowen I s l a n d  

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

b iva lve   mo l l   uscan she1  1 f i s h   h a r v e s t e d   f r o m   t h i s   a r e a   c o u l d  pose a heal . th  

h a z a r d .   S e p t i c   t a n k   a b s o r p t i o n   f i e l d  seepage  and  general  uplands  drainage 

i s  imp l ica ted   as   the   cause  o f   the   con taminat ion .  

17. The s h e l l f i s h   g r o w i n g   w a t e r s   i n   t h e   v i c i n i t y   o f  Hood Po in t ,  Bowen 

I s 1  and, 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 ty. 

18. The i n t e r t i d a l  zone a t  t h e  head o f   G r a f t o n  Bay i s  s u b j e c t   t o   f e c a l  

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

a heal th   hazard.   Contaminated  dra inage  f rom  farm  pasture1  and was 

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

19. Oyster   leases  in   Vancouver  Bay ( l ease  L.5633), G o l i a t h  Bay ( l e a s e  

L.5107 and L.4833) and G r a n v i l l e  Bay ( l e a s e  L.6369) all meet t h e   s h e l l   f i s h  

growing  water  qual  i t y  standard. 
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20. The w a t e r   q u a l i t y   i n   t h e   v i c i n i t y   o f   t h e  Totem Oyster  Co. meets  the 

s h e l l f i s h   w a t e r   q u a l i t y   s t a n d a r d   w i t h   t h e   e x c e p t i o n   o f   s t a t i o n  27. The 

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

shuck i   ng  p lant .  

21. The w a t e r   q u a l i t y   o f   t h e  Seaman and  Hope F i s h e r i e s   l e a s e  (L.3858) 
meets  the  shel  1 f i sh   g rowing   water   s tandard .  

22. The w a t e r   q u a l i t y   i n   T e l e s c o p e  Passage i n c l u d i n g   o y s t e r   l e a s e s  L.5756 

and UF 6171 ( B l i n d  Bay E n t e r p r i s e )   m e e t s   t h e   s h e l l f i s h   g r o w i n g   w a t e r  

standard.  During  the  August-September 1981 survey a f l o a t i n g   r e s o r t  was 

anchored i n   t h e  area.  Untreated sewage d i s c h a r g e d   i n t o   t h e   m a r i n e  

environment  from a h o l d i n g   t a n k  on the  barge  could  contaminate  nearby 

shel 1 f i s h   w a t e r s ,  a1 t h o u g h   t h i s  was not   observed  dur ing  the  survey.  The 

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

23. B1 i n d  Bay meets  the  shel  1 f i s h   g r o w i n g   w a t e r   q u a l i t y   s t a n d a r d   w i t h   t h e  

e x c e p t i o n   o f   s t a t i o n  54. The c o n t a m i n a t i o n   o f   t h i s   s t a t i o n   i s  due t o  a 

d i r e c t   d i s c h a r g e   f r o m  a sewage l i n e   o r i g i n a t i n g   f r o m   t h e  house above. 

Water q u a l i t y   i n  anchorage  areas was no t   i n f l uenced   by   t he   p resence   o f  

p leasure  vessels ,   probably   because  o f   the  low number o f   boats .  

24. The water   qua l i t y   o f   H idden  Bas in   meets   the   approved  g rowing   water  

s t a n d a r d   e x c e p t   f o r   p o r t i o n s   o f   t h e  head  and southern   shore l ine .  The 

sou rce   o f   con tamina t ion   a long   t he   sou the rn   sho re l i ne  was i d e n t i f i e d  as  a 

broken sewage l i n e  from a nearby  res idence.   Receiv ing  water   contaminat ion 

was on ly   observed  dur ing   the   w in te r   survey ,  as sewage f rom  the   b roken  p ipe  

was be ing  washed in to   t he   immed ia te   f o reshore   a rea .  The source(s)  of 

con taminat ion  i n  t h e   v i c i n i t y   o f   o y s t e r   l e a s e  UNS 0549733 was no t  

i d e n t i f i e d ,  however the  growing  water   s tandard was exceeded a t   t h i s  
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l o c a t i o n   d u r i n g   F e b r u a r y  and s h e l l f i s h   c o l l e c t e d   d u r i n g   t h e  summer were 

con tamina ted   t o   unaccep tab le   l eve l s .  

25. Cockburn Bay mee ts   t he   she l l f i sh   g row ing   wa te r   qua l i t y   s tandard .  

26. The growing  waters i n  Gunboat Bay are   con taminated   w i th   feca l   po l -  

l u t i o n   t o   t h e   e x t e n t   t h a t   c o n s u m p t i o n   o f   b i v a l v e  mol l u s c a n   s h e l l   f i s h  

harves ted  from t h i s  area may pose a heal th   hazard.  The i d e n t i f i e d   s o u r c e s  

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

and  graz ing  lands.  No o t h e r   s o u r c e s   w e r e   i d e n t i f i e d .   S h e l l f i s h   h a r v e s t e d  

commerc ia l l y  from t h e   l e a s e  (L.2629A & B)  i n  Gunboat Bay a r e   r e l a y e d   t o  

approved  areas  and  allowed t o   d e p u r a t e   p r i o r   t o   p r o c e s s i n g  and a r e  

t h e r e f o r e   s a f e   t o   e a t .  

27. She1 l f i s h   h a r v e s t e d  from C h u r c h i l l  Bay a r e   s u b j e c t   t o   f e c a l  

Con tamina t ion   a r i s ing  from grazing  land  dra inage.   There i s   p r e s e n t l y  no 

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

water   contaminat ion.  

28. W a t e r   o v e r l y i n g   s h e l   l f i s h   l e a s e  UF 6172 a t  Harness  Is land  meets  the 

approved  growing  water  standard. Sewage discharged from the  Oahlex 

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

a rea . 
29. The growing  waters i n  Smuggler Cove are   con taminated   w i th   feca l  

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

ha rves ted   f rom  th i s   a rea  may pose a hea l th   hazard .  The sou rce   o f  

con taminat ion  i n  water  and s h e l l s t o c k   i s   i d e n t i f i e d  as overboard sewage 

discharges  f rom  anchored  vessels.  
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30. Water q u a l i t y   i n  Halfmoon Bay i s   g e n e r a l l y  good, a l t hough   the   g row ing  

water   s tandard was exceeded a t  two  stat ions.   Frenchman's Cove i s   s u b j e c t  

t o   i n t e r m i t t e n t   c o n t a m i n a t i o n  from anchored  p l   easure  vessels  and from two 

houseboats.  Contamination  recorded  south  of  Halfmoon Bay Creek i s  

a t t r i b u t e d   t o  a d i r e c t  sewage d ischarge  f rom a s i n g l e   f a m i l y   d w e l l i n g .  

A l though   the   con tamina t ion   obse rved   i n   Ha l fmoon  Bay i s  minimal  and 

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

and/or   en largement   o f   four  sewage t r e a t m e n t   s y s t e m s   w i t h   m a r i n e   o u t f a l l s .  

Based  on  Waste Management Branch  permi t   d ischarge  in fo rmat ion ,  up t o  

500m3/day o f  sewage e f f l   u e n t   c o u l d   u l t i m a t e l y  be d i s c h a r g e d   i n t o  

Hal fmoon  Bay f r o m   f o u r   s e p a r a t e   o u t f a l l s .   O b s e r v a t i o n s   o f   t h e   e x i s t i n g  

sewage t r e a t m e n t   p l a n t  showed it t o  be p o o r l y   m a i n t a i n e d   r e s u l t i n g   i n   t h e  

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

maintenance,  other sewage p lan ts   p roposed   fo r   t h i s   a rea   cou ld   p roduce   poo r  

q u a l i t y   e f f l u e n t s .  

31. All mar ine   s ta t i ons   i n   Buccaneer  Bay meet t h e   s h e l l f i s h   g r o w i n g   w a t e r  

qual  i t y  standard. 

32. The w a t e r   q u a l i t y   o f   t h e   s h e l l f i s h   l e a s e s   i n   S e c h e l t   I n l e t  (L.3596  and 

L.6899)  meets t h e  she1  1 f i sh   g row ing   wa te r   qua l i t y   s tandard .  A sing1 e 
h i g h   f e c a l   c o l i f o r m   c o u n t   i s   c o n s i d e r e d  anomalous s ince  no sources o f  

c o n t a m i n a t i o n   w e r e   i d e n t i f i e d .  

33. The w a t e r   q u a l i t y   o v e r l y i n g   S t o r m  Bay oys te r   l eases  L.3596 and L.6497 

mee ts   t he   she l l f i sh   g row ing   wa te r   qua l i t y   s tandard .  A s i n g l e   h i g h   f e c a l  

c o l   i f o r m   c o u n t  was a t t r i b u t e d   t o   s u r f a c e   r u n o f f   r e s u l t i n g   f r o m  an ex t remely  

heavy r a i   n f a l  1 . 
34 . The waters and t i d a l   f o r e s h o r e   o f   U c l u e l e t   I n l e t   a r e   c o n t a m i n a t e d  

w i t h   f e c a l   p o l l u t i o n   t o   t h e   e x t e n t   t h a t   c o n s u m p t i o n   o f   b i v a l v e   m o l l u s c a n  
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s h e l l f i s h   h a r v e s t e d   f r o m   t h i s   a r e a  may pose  a heal th   hazard.  The h ighes t  

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

a t t r i b u t e d   t o  numerous  raw  and/or   sept ic   tank  d ischarges  to   the  foreshore.  

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

eas te rn  a n d   w e s t e r n   s h o r e l i n e s   a r e   a l s o   r e s p o n s i b l e   f o r   t h e   p o o r   w a t e r  

q u a l i t y   n o t e d   a t   m a r i n e   s t a t i o n s   a l o n g   t h e   e a s t e r n   s h o r e l i n e  and t h e   c e n t r e  

l i n e   o f   t h e   i n l e t .  

35. Sewage d i s c h a r g e s   f r o m   t h e   V i l l a g e   o f   T o f i n o   d o   n o t   i m p a i r   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   i n   t h e   s h e l l f i s h   p r o d u c t i o n   a r e a s   o f   D u f f i n  Passage 

and  Browning  Passage.  Nearshore  contamination i s   l i k e l y   t o  occur and was 

n o t e d   a t   t w o   l o c a t i o n s ,  however t h e   e x t e n s i v e   t i d a l   f l u s h i n g   i n   t h i s  

v i c i n i t y  appears t o  be s u f f i c i e n t   t o   a d e q u a t e l y   d i s p e r s e   a n d / o r   d i l u t e   t h e  

vol urne o f  sewage present ly   be ing   d ischarged.  

36. Commercial s h e l l f i s h   l e a s e s   i n  Lemmens I n l e t  and  Browning  Passage  meet 

the  approved she1 l f i s h  growing  water  standard. 
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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 l   o w i n g  

amendments t o  Schedule I ( C o n t a m i n a t e d   A r e a s )   o f   t h e   P a c i f i c   S h e l l f i s h  

Regulat ions  have been i n s t i t u t e d .  

1. Area  28-3. The t i d a l   f o r e s h o r e   o f   P l u m p e r  Cove, Keats  Is1 and,  Area 

28, l y i n g   w i t h i n  a 300 m rad ius   o f   t he   P rov inc ia l   Pa rk   whar f ,   excep t  

t h a t   s h e l l f i s h  may be  taken  from  September 15 t o   A p r i l  30 each  year. 

2. Area  28-4. The t i d a l   f o r e s h o r e   l y i n g  from t h e  mouth o f   C h a s t e r  Creek 

t o  a po int   onshore 400 m no r theas t   o f   t he   G ibsons  sewage t rea tmen t  

p l a n t   o u t f a l l   s i g n ,  Area 28. 

3. Area  28-5. The t i d a l   f o r e s h o r e   l y i n g  from S t e e p   B l u f f   t o  Soames 

P o i n t ,  Area 28. 

4. Area 28-6.  The i n t e r t i d a l   a r e a   a t   t h e  head o f   Por t   Graves ,  Gambier 

I s 1  and,  Area 28. 

5. Area 28-7. The t i d a l   f o r e s h o r e   l y i n g   w i t h i n  a  200 m r a d i u s   o f   t h e  

Camp F i  rcom sewage o u t f a l l  , Hal k e t t  Bay, Gambier I s l a n d ,  Area 28. 

6. Area 28-8.  The i n t e r t i d a l   a r e a   o f   t h a t   p o r t i o n  o f  t h e   f o r e s h o r e  known 

a s  McNab Creek,  Area 28. 

7. Area 28-9. T h e . t i d a 1   f o r e s h o r e   l y i n g  200 m t o   t h e  west, and 400 m t o  

t h e   e a s t  o f  the  mouth  o f   Pot la tch  Creek,  Area 28. 

8. Area  28-10. The t i d a l   f o r e s h o r e   o f  Deep Bay, Bowen I s l a n d ,  Area 28, 

l y i n g   i n s i d e  a l i n e  drawn  from t h e   r e d   n a v i g a t i o n  beacon on the   sou th  

sho re   o f  Deep Bay t o   t h e   f o o t   o f  Ocean View Road. 



- x x i  - 

9. Area  28-11. The i n t e r t i d a l  zone a t   t h e  mouth o f   G r a f t o n  Creek, 

Gra f ton  Bay , Bowen I s 1  and,  Area 28. 

10. Area  16-7. The t i d a l   f o r e s h o r e   o f   t h e   s m a l l ,  unnamed nor thern  most  

bay i n  Hidden  Basin,  Nelson  Island,  Area 16, exc lud ing   f o reshore  

l ease  UNS 0349733. 

11. Area  16-8.  The t i d a l   f o r e s h o r e   o f   C h u r c h i  11 Bay, Francis  Penni   nsul  a , 
Area 16, l y i n g   w i t h i n  a 200 m r a d i u s   o f   t h e   n o r t h e r n m o s t   p o i n t   o f   t h e  

bay . 
12. Area  16-9. The wa te rs   and   t i da l   f o reshore  o f  Smuggler  Cove,  Area  16, 

l y i n g   i n s i d e  a l i n e  drawn  from  the  Smuggler Cove Marine  Park  s ign a t  

t he   en t rance   t o   t he   cove ,   t o   t he   oppos i te   sho re ,   excep t   t ha t  

s h e l l f i s h  may be  harvested  from  Sepetember 15 t o   A p r i l  30  each  year. 

U n t i l   r e m e d i a l   a c t i o n   c a n  be t a k e n   t o   r e p a i r  a  sewage d i sposa l  

system i n  H idden  Bas in ,   the   fo l low ing   a rea  will be c losed  under   F isher ies  

Pub1 i c   N o t i c e :  "The t i d a l   f o r e s h o r e   o f   H i d d e n   B a s i n ,  Ne1 son Is land,   Area 

16, l y i n g  between t h e  Mouth o f  Bruce  Creek  and  a p o i n t  on l and  200 m t o  

t h e   n o r t h e a s t  .'I 

Schedule I closures  16-1  and  16-3  for   Pender  Harbour  and  Secret  

Cove will remain i n   e f f e c t .  

A1 though  c losures  have  not  been recommended i n  anchorage  areas 

i n   B l i n d  Bay, s p e c i f i c a l l y   B a l l e t  Bay and t h e  Fox I. a r e a ,   s h e l l f i s h  

ha rves te rs   shou ld  be aware t h a t   t h e   p o s s i b i l i t y  o f  harvest ing  contaminated 

s h e l l f i s h  from those   a reas   i nc reases   w i th   boa t   anchorage   ac t i v i t y .  

Schedule I c l o s u r e  23-2 o f   U c l u e l e t   I n l e t  will remain i n   e f f e c t .  

I 
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INTRODUCTION 

Under the  requirements  of  the  Canadian She1 l f i s h   S a f e t y  Program 

i ronmental   Protect ion  Service  regular ly  conducts  water  qual  i t y  

t o  assess   the   bac ter io log ica l   qua l i t y   o f   she l  1 f i s h   h a r v e s t i n g  

Dur ing   the  1981-1982 program  year  (Apri 1 1, 1981 t o  March 31, 1982) 
were conducted  by EPS i n   t h e   f o l l o w i n g   a r e a s :  

( a )  Area I: Howe Sound, excl   udi  ng t h e  Squami sh  Estuary 

( b )  Area I 1  : J e r v i  s I n l e t ,  Ne1 son I s 1  and, Pender  Harbour, Hal  fmoon Bay, 

Buccaneer Bay and S e c h e l t   I n l e t  

( c )  Area 111: U c l u e l e t   I n l e t ,  Meares I s l a n d  and  Browning Passage, 

i nc l   ud i  ng Tof i no 

D a t a  f o r  Area I 1  was co l  1 ected  dur ing  both  February and August, 

1981  and resu l ts   f rom  bo th   s tud ies   a re   inc luded  here in .  The sampling  areas 

a r e  shown i n   F i g u r e  4. 

Previous  shel l f ish  surveys  for   the  s tudy  areas had been c a r r i e d  

out  by EPS i n  1974  (1,2) when the  Pender  Harbour,  Sechel t Peninsula and 

Seche l t   In le t   a reas  were  sampled. However, no growing  water  surveys had 

been conducted i n  Howe Sound or  the  Ucluelet-Tofino  area.  Consequently, 
s h e l l f i s h   s u r v e y s  were planned in   t hese   a reas   w i th   t he   f o l l ow ing  

ob jec t ives :  

1. Assess the  shel  1 f i s h  growing  water  qual i ty  of   previously  unsurveyed 

commercial  oyster  leases and o t h e r   i d e n t i f i e d   s h e l l f i s h  areas. 

2. Re-assess w a t e r   q u a l i t y   o f   s h e l l f i s h   a r e a s   i n  Pender  Harbour and 

Sechel t In1   e t   s ince   the   p rev ious  1974 survey. 
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3. Obta in   base l ine   bac ter io log ica l   water   qua l i t y   da ta   o f   she l l f i sh   g rowing  

areas i n   t h e  immediate v i c i n i t y   o f   t h e   V i l l a g e s   o f   U c l u e l e t  and Tof ino  

p r i o r   t o  proposed changes i n   t h e  sewage treatment and d isposal  schemes 

fo r   the   two  a reas .  

4. Obta in   base l ine   bac ter io log ica l   water   qua l i t y   da ta   o f   she l l f i sh   g rowing  

areas i n  Halfmoon Bay p r i o r   t o   t h e   e x p a n s i o n   o f  an e x i s t i n g  sewage 

t reatment   p lant   wi th   mar ine  d ischarge,  and t h e   i n s t a l   l a t i o n   o f   t h r e e  

new  sewage treatment  systems  with  marine  out  fa1 1 s. 

5. Assess the  adequacy o f  Schedule I she1 1 f i s h   c l o s u r e s   i n   t h e   s t u d y  

a reas. 

Bac te r io log i ca l  and sani tary  surveys were conducted  during May 

and June  1981  (Area I ) ,  February and August  1981  (Area 11) and February 

1982 (Area 111) by s ta f f   o f   the   Env i ronmenta l   Pro tec t ion   Serv ice .  
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2 SAMPLE STATION LOCATIONS 

Marine sample s t a t i o n s  were located  over  commercial  oyster  leases 

and i n  clam and oys ter   a reas   iden t i f ied   by   the   federa l   Depar tment   o f  

F i she r ies  and  Oceans  and prov inc ia l   Mar ine  Resources  Branch. The e x t e n t   o f  

sampling was dependent upon t h e   p r o x i m i t y   o f   i d e n t i f i e d  and p o t e n t i a l  

sewage sources t o   t h e   s h e l l f i s h  areas. 
Freshwater and e f f l u e n t  sample s t a t i o n s  were establ ished on a1 1 

major  inputs  to  the  marine  sampl ing  areas. 

The l o c a t i o n   o f  commercial oyster  leases i n   t he   s tudy   a reas   a re  

shown i n  Figures 7 and 9 and sample s t a t i o n   l o c a t i o n s   a r e  shown i n  

Appendices I (Area I ) ,  I11  (Area 11) and V (Area 111). Marine and 

freshwater  sample  stat ion  descr ipt ions  are  presented  in  Appendices I1 

(Area I ) ,  IV (Area 11) and VI (Area 111). 
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3 FIELD PROCEDURES AND METHODS 

3.1 Bac te r io log i ca l  Sampl i ng  and Analyses 

All marine  water  samples fo r   bac te r io log i ca l   ana lyses  were 

c o l   l e c t e d   i n   s t e r i l e  wide-mouth g lass  bot t les,   approx imate ly  15-30 cm 

bel  ow the  water  surface. The water   depth   a t   co l lec t ion   po in ts   over  

s h e l l f i s h  beds d i d   n o t  exceed 1.5 m. Samples were s t o r e d   i n   c o o l e r s   a t  

temperatures  not  exceeding 10°C u n t i l  processed. A1 1 analyses were 

conducted on s i t e   i n   t h e  EPS mob i le   m ic rob io logy   labora tory ,   genera l l y  

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

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

mu l t i p le   t ube   f e rmen ta t i on   t echn ique   ( t h ree   dec ima l   d i l u t i ons   o f   f i ve  

tubes  each) as described i n   P a r t  908C o f  t he   14 th   ed i t i on   o f   S tandard  
Methods fo r   t he   Examina t ion   o f  Water  and  Wastewater (3). The c u l t u r e  

medium used was t h e  A-1 medium  as described  by Andrews  and Presne l l   (4 )  

and fu r the r   eva lua ted  by  Kay (5 ) .  A-1 medium was suppl ied by Gibco 

D iagnost ics   o r  was prepared i n   t h i s   l a b o r a t o r y .  

All freshwater samples  were c o l l e c t e d   i n   s t e r i l e  wide  mouth 

g l a s s   b o t t l e s  and  were t e s t e d   f o r   f e c a l   c o l i f o r m  and feca l   s t rep tococc i  
u s i n g   t h e  membrane f i l t r a t i o n  method described i n   P a r t  909 o f   t h e   1 4 t h  

ed i t i on   o f   S tandard  Methods.  Media  used  were mFC and KF Streptococcus 
Agar obtained from D i  f co   l abo ra to r ies ,  D e t r o i t ,  f o r   t h e  f e c a l  c o l i f o r m  

and feca l   s t rep tococc i   tes ts   respec t ive ly .  The  membrane f i l t e r s  used 

were Mil l i p o r e  HC, obtained from Mil lipore  L imi ted,   Miss issauga,  

Ontario. 
B iochemica l   con f i rmat ion   o f   feca l   co l i fo rm  i so la tes   ob ta ined 

from t h e  MPN procedure was performed on  a percentage  of  a l l  samples 
co l l ec ted .  These resu l t s   a re   p resen ted   i n  Appendix V I  I .  
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3.2 Physical  Testing  Equipment and  Measurement 

S a l i n i t y  measurements  were made  on a l l  marine samples us ing an 

American Optical  Refractometer  (Catalogue No.10413) which has a 

r e s o l u t i o n   t o   t h e   n e a r e s t  0.5 pp t .   Sa l i n i t y   da ta  and t i d e   i n f o r m a t i o n  

are  presented i n  Table 1 o f  Appendices 11, IV and VI f o r  Areas I ,  I1 and 

111 respec t ive ly .  
R a i n f a l l  measurements  were obtained  f rom  the  nearest  

Atmospheric  Environment  Service  guaging  stat ion  or were  measured on- 
s i t e .   D a i l y   r a i n f a l l   d a t a  f o r  the   s tudy   per iods   i s   p resented   in   Tab le  

1. 
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TABLE 1: DAILY  RAINALL DATA FOR STUDY PERIOOS 

Study  Area I Study A r e a  I1 Study  Area I11 
Date (1981) Rai nfal 1 (mn) Date (1981) Rai nfal  1 (mn) Date (1982) Rai nfal l  (mn) 

&Y 20 
21 
23 
24 
25 
29 
30 

June 2 
3 
4 
5 
a 
9 
10 
11 
12 
13 
15 
16 
17 
18 
21 
22 

1.01 
2.8 
4.6 
24.0 
trace 
5.8 

trace 
6.7 
2.9 
10.8 
12.6 
3.2 
6.7 
7.6 

trace 
7.7 
2.6 
12.1 
1.7 
10.8 
10.6 
4.5 
7.3 

February 5-10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
23 
24 
25 
26 

August 14-23 
24 
25 
26 
27 
28 
29 
31 

Septenber 1 
3 

0.02 
2.8 (1.4)3 
9.2 (22.3) 
8.6 (23.9) 

6.4 (40.7) 
14.4 (38.0) 

1.2  (30.2) 

7.5 (37.5) 
11.0 (35.9) 
8.5 (7.1) 
3.6 (10.6) 
3.2 (0.9) 
0.4 (7.5) 
0.2 (0.8) 
4.0 (2.2) 
2.2 (2.0) 
0.0 (0.0) 

3.4 (7.4) 

0.0 (1.0) 

3.2 (3.0) 

0.2  (1.7) 

0.3 (8.7) 
14.2 (0.0) 
22.2 (38.8) 
6.5 (0.8) 
2.0 (6.0) 

February 3 
4 
5 
6 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0.24 
trace 
0.5 

trace 
0.2 
37.0 (ZZ.8)5 
18.6  (5.1) 
93.4  (25.4) 
20.8  (91.4) 
36.2 (12.7) 
45.4  (50.8) 
80.0 (25.4) 
32.4  (0.3) 
64.6 (73.7) 
13.0  (15.2) 
7.8  (7.6) 
15.4  (1.5) 
3.4  (25.4) 
9.0  (7.6) 

184.2  (81.3) 
54.6  (96.5) 

1-r Point - AES 
Island - AES 

3F.lalibu - Jervis Inlet - AES 
4Tofi no Ai rport - AES 
5hckenzie Beach - EPS 

Note: Dates nut recorded had 0.0 mn rainfall 
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4 RESULTS AND DISCUSSIONS 

Canadian b i v a l v e  mol 1 uscan she1 1 f i s h  growing  waters  are 

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   b a c t e r i o l o g i c a l   c r i t e r i o n :  

t h e   h a r v e s t i n g   o f   s h e l l f i s h ,   t h e   f e c a l   c o l i f o r m  median MPN o f   t h e   w a t e r  
must no t  exceed  14  per 100 m l ,  and no t  more than 10% o f   t h e  samples 
o r d i n a r i l y  exceed an MPN o f  43 per  100 m l ,  i n  those  por t ions   o f   the   a rea  
most  probably exposed to   feca l   con taminat ion   dur ing   the  most unfavorable 
hydrographic and po l lu t ion   cond i t ions . *  

I n   o r d e r   t h a t  an area be cons ide red   bac te r io log i ca l l y   sa fe   f o r  

She1 1 f i s h  growing  areas  can a1 so be closed on the   bas i s   o f  

known or   po ten t ia l   po l lu t ion   sources   wh ich  may o r  may not  be r e f l e c t e d  

i n   t h e   b a c t e r i o l o g i c a l   w a t e r   q u a l i t y   r e s u l t s .   I n   t h i s   r e g a r d ,   a l l   m a j o r  

f reshwater  and e f f l u e n t   i n p u t s   t o   t h e   s t u d y   a r e a s  were  sampled  and both 
f e c a l   c o l i f o r m  and feca l   s t rep tococc i  measurements  were performed on 

these samples. The feca l   co1 i fo rm: feca l   s t rep tococc i   ra t io  (FC:FS) of 

each i n p u t  was ca l cu la ted  where both mean values  exceeded  100/100 m l  i n  

an  attempt t o  de te rm ine   t he   o r i g in   o f   f eca l   con tamina t ion  observed. 

Geldre ich and Kenner ( 6 )  have repor ted  h igher  FS than FC l e v e l s   i n  all 

warm-blooded  animal  feces  except f o r  humans.  The FC:FS r a t i o   i n  humans 

was  4.4 whereas i n   o t h e r  warm-blooded an ima ls   t he   ra t i o  was less  than 

0.7. Care  must  be  taken i n   t h e   i n t e r p r e t a t i o n   o f  FC:FS data and i n   t h i s  

repo r t  it i s  presented as suppor t ing   da ta   fo r   san i ta ry   inves t iga t ions .  

The ca l cu la ted  FC:FS r a t i o s   a r e   p r e s e n t e d   i n  Appendices 11, IV and VI. 

The concept o f   popu la t i on   equ iva len ts  was used t o  compare t h e  

theo re t i ca l   re la t i ve   rece iv ing   wa te r   impac ts   o f   t he   va r ious   f reshwa te r  

i n p u t s   i n  some of   the  s tudy  areas.  The popu la t i on   equ iva len t   o f  a 

source  o f   feca l   contaminat ion was ca lcu lated  us ing  the  average  da i ly   per  

c a p i t a   v a l u e   f o r   t h e   f e c a l   c o l   i f o r m   c o n t r i b u t i o n   t o  a sewer  system. An 

average  person  discharges 1.6 x 10l1 t o ta l   co l i f o rms /day  and t h e  

*This  report   expresses  the 10 per  cent 1 imit i n  te rms   o f  a 90 p e r c e n t i l e  

which  must  not  exceed  43/100 m l .  

W 

I 

V 
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feca l   co l i fo rm  concent ra t ion   in   domest ic  sewage has  been es t ima ted   a t  
20% o f   t h e   t o t a l   c o n c e n t r a t i o n .   T h i s   y e i l d s  a va lue  o f  3.2  x 1O1O 

fecal   col   i formslpersonlday. The equat ion   used  fo r   ca lcu la t ing  

popu la t ion   equ iva len ts  was: 

Populat ion  Equivalents = Fecal   col i form  discharged  per  day 

Fecal   col  i formslpersonlday 

= Flow x feca l   co l i f o rm  concen t ra t i on  

3.2 x 1010 

S h e l l f i s h   c l o s u r e s  imposed on t h e   b a s i s   o f   t h e   s a n i t a r y  and 

b a c t e r i o l o g i c a l   s u r v e y s   r e s u l t e d   i n  16.3 km o f   c o a s t l i n e   o r  163.5 

hectares o f  she l l f i sh   g row ing   a reas   be ing   c lass i f i ed  as  unacceptable i n  

the  three  survey  areas.  The r a t i o n a l e   b e h i n d   t h e   i m p o s i t i o n   o f   t h e s e  

c losures i s  presented i n  subsequent  sections o f   t h e   t e x t .   F o r  ease o f  

d iscussion,  resul ts  for   the  three  survey  areas  (Areas I,  I1 and 1 1 1 )  are  

presented  separately.  

4.1 Area I - Howe Sound 

Marine  sampling i n   t h i s   s t u d y  was conducted  between May 25 and 

June 24, 1981  and was conf ined t o  s p e c i f i c   p o r t i o n s   o f   s o u t h e r n  Howe 

Sound where she l l f i sh   resources  had  been i d e n t i f i e d  by  the  Department  of 

F i s h e r i e s  and Oceans (F igure 5) .  There i s   p r e s e n t l y  no commercial 

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

A t o t a l   o f  613 samples  were co l lec ted   f rom 98 marine sample 

s t a t i o n s   i n  Area I. Fecal   col i form  levels  exceeding  the  approved 
she1 1 f i sh   g rowing   water   s tandard  were found i n   t h e  Gibsons  area, McNab 

Creek, P o t l a t c h  Creek, Por t  Graves,  Hal k e t t  Bay,  Deep  Bay  and Graf ton 

Bay. 
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Mar ine  bacter io log ica l   data was compared w i t h   r a i n f a l l  amounts 

( i n c l u d i n g  24 h r   a n t e c e d e n t   r a i n f a l l ) ,   s a l i n i t i e s  and s t a t e   o f   t i d e   a t  
c o l l e c t i o n   t i m e   i n  an at tempt   to   determine what in f luences   these  fac to rs  

were  having on water   qua l i t y .  The resul ts   o f   these  regress ion  analyses 
and g r a p h i c a l   i n t e r p r e t a t i o n s   a r e   f u r t h e r   d i s c u s s e d   i n  subsequent 

sect ions.  
As a general  note, t h i s   su rvey  was conducted  during a p e r i o d   o f  

unseasonab ly   h igh   l eve l s   o f   ra in fa l l .  Rai n f a l l   d u r i n g   t h e  May 24 - June 

24, 1981 p e r i o d   t o t a l l e d  149.6 mm and m o n t h l y   t o t a l s   f o r  May and June  were 

82.0 mm and 135.8 mm respec t i ve l y  (Vancouver A i rpor t   da ta) .   Th is  compares 

w i t h   h i s t o r i c a l  mean r a i n f a l l   l e v e l s   o f  47.5 mm and 45.2 mm f o r  May and 

June. 

Th is   excess ive   ra in fa l l ,   toge ther   w i th   the   f reshwater   in f luences  

o f  the   Fraser  and  Squamish Rivers on the  study  area,  resul ted i n  very  low 
sa l i n i t i es   be ing   ob ta ined   i n   t he   su r face  (0.5m) waters. Mean s a l i n i t y  

v a l u e s   a t   a l l   s t a t i o n s  ranged  from 3.6 p p t   t o  13.5 ppt. 

4.1.1 Keats  Is land  (Stat ions 1-9) 

Sampling a t  Keats  Is land was c o n f i n e d   t o  P1 umper  Cove and a l l  

mar ine   s ta t ions  met t h e  approved 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 .  A 

stream  enter ing Plumper Cove (Sl: mean FC = 260/100 m l ;  FC:FS = 1.0) was 
moderate ly   contaminated  a l though  fecal   co l i form  leve ls   genera l ly  

decreased  fo l   lowing a heavy r a i   n f a l  1 o f  24 mm recorded on May 24 (Gower 

Po in t   wea the r   s ta t i on ) .   Th i s   reduc t i on   i n   f eca l   co l i f o rms   toge the r   w i th  

the   l ow  FC:FS r a t i o  suggests  contaminat ion  or ig inated from non-human 

sources. The 90 p e r c e n t i l e  MPN v a l u e   o f  33/100ml f o r   m a r i n e   s t a t i o n  6 
r e f 1   e c t s   t h e   v a r i a b l e   w a t e r   q u a l i t y  caused  by S1. 

Plumper Cove i s  a Provincial   Marine  Park and i s  used 

ex tens i ve l y   du r ing   t he  summer months by   res iden ts   o f   t he  Lower Mainland 
and  Sunshine  Coast as  a recrea t iona l   boat ing  area.  Data  obtained  from 

the  Parks and Ou tdoor   Rec rea t ion   D iv i s ion   o f   t he   P rov inc ia l   M in i s t r y   o f  
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Lands,  Parks and Housing showed t h a t  4,179 b o a t i n g   p a r t i e s   u t i 1   i z e d   t h i s  

park  dur ing 1980. It i s  1 i k e l y   t h a t   t h i s  number i s   h i g h e r   s i n c e   b o a t  

counts  were  not  taken  every day. EPS surveys i n   o t h e r   m a j o r  anchorage 

areas  (7)  has shown conclus ive ly   that   overboard  d ischarges  o f  sewage from 

pleasure  boats can s i g n i f i c a n t l y   p o l l u t e   b o t h   t h e   s h e l l f i s h   g r o w i n g   w a t e r s  
and she1 1 f i s h   t i s s u e   t o   u n a c c e p t a b l e   l e v e l  s. Therefore  th is   area may be 

s u b j e c t   t o  sewage contaminat ion  dur ing  the summer months. Dur ing   the  

course  of   th is  survey,  dai ly  boat  counts  ranged  f rom 3 t o  7, w i t h  a t o t a l  

o f  24 over   the  s ix   sampl ing days. 

4.1.2 Gower P o i n t   t o  Steep B l u f f   ( S t a t i o n s  10-20) 

H igh   f eca l   co l i f o rm  l eve l s  were recorded  a t   s ta t ions  11, 12, 

13,  14, 15,  16, 17, 18 and 19 on May 25, fo l lowing  antecedent 24 hour 

r a i n f a l l   o f  24 mm. These e l e v a t e d   l e v e l s   r e s u l t e d   i n   s t a t i o n s  12, 14  and 

15 exceeding  the  growing  water  standard  at  the 90 p e r c e n t i l e   l e v e l .  

Regression  analysis and log-probabi l  i t y  p l o t s   o f  grouped MPN data  from 

s t a t i o n s  10-20 f u r t h e r   i m p l i c a t e   t h e  heavy r a i n f a l l  as t h e  cause o f  t h e  

h i g h  MPN values.  This  landwash  effect was most  pronounced ou ts ide   t he  

sewered  area  (i.e.  west o f   mar ine   s ta t ion   16) .  

No s ign i f i can t   po in t   sou rce   d i scha rges   t o   t h i s   a rea  were 

i d e n t i f i e d   w i t h   t h e   e x c e p t i o n   o f   t h e   V i l l a g e   o f  Gibsons sewage treatment 

p l a n t  submerged o u t f a l l .  The o u t f a l l   p i p e   e n t e r s   t h e   w a t e r   a t   s t a t i o n  17 
and te rmina tes   a t  a depth  of   about 25 m, 190 m of fshore.  Samples taken 

o f   t h e   f i n a l   p l a n t   e f f l u e n t  had a feca l   co l i f o rm  range   o f  1.4x1O3/1O0 m l  

t o  5x104/100 m l  , w i t h  a mean value  of   2.9~104/100 ml . 
A1 though  the STP e f f l u e n t   i s   c h l o r i n a t e d ,   t h e   p l a n t  does 

experience some i n f i l t r a t i o n / i n f l o w   d u r i n g   l a r g e   r a i n f a l l s .  Because t h e  

c h l o r i n e   a p p l i c a t i o n   i s   m a n u a l l y   c o n t r o l l e d   t h e  dosage may be inadequate 
d u r i n g   h i g h   f l o w   r a t e s ,   p o s s i b l y   r e s u l t i n g   i n   r e c e i v i n g   w a t e r  Y 

Y 

YI 
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contamination.  This was not  observed  dur ing  the  survey as s t a t i o n s  16, 17 

and 18, l o c a t e d   c l o s e s t   t o   t h e   o u t f a l l  had lower  fecal   col i form  values 

t h a n   o t h e r   s t a t i o n s   i n   t h e   a r e a ,   d e s p i t e   t h e   h i g h   r a i n f a l l .  
The r e l a t i v e l y   h i g h   p o s t - c h l o r i n a t i o n   f e c a l   c o l i f o r m   l e v e l s   a r e  

probably  due t o   i n s u f f i c i e n t '   c h l o r i n e   c o n t a c t   t i m e   a t   t h e   p l a n t .  
However, provided a c h l o r i n e   r e s i d u a l   i s   m a i n t a i n e d   a t   t h e  end o f   t h e  

contac t  chamber, the   f ina l   e f f luen t   feca l   co l i fo rm  va lues   shou ld  be 
f u r t h e r  reduced due t o   t h e   a d d i t i o n a l   c o n t a c t   p r o v i d e d  by t h e   l e n g t h   o f  

t h e   o u t f a l l .  The absence o f  a she l l f i sh   resource   i n   t he   immed ia te  
v i c i n i t y   o f   t h e   o u t f a l l  may prec lude  the need f o r   d i s i n f e c t i o n .  A rev iew 

o f   ex i s t i ng   oceanograph ic   da ta   f o r   t h i s   l oca t i on   and /o r   f u r the r  such 

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

ch lo r ina t ion   cou ld   de termine   whether   d is in fec t ion   i s   necessary .  

A d d i t i o n a l   p l a n t   d a t a   i s   p r o v i d e d   i n  Appendix VIII. 

4.1.3 Gibsons - Steep B1 u f f   t o  Soarnes Po in t   (S ta t ions  21-26) 

All mar ine   s ta t i ons   w i th   t he   excep t ion   o f   s ta t i on  25 exceeded 

t h e  approved she1 1 f i s h  growing  water   cr i ter ia .  The poores t   water   qua l i t y  

was observed on h igh  s lack and  ebb t ides  a l though  growing  water   qual i ty  

was no t  met on any stage  of   the  t ide.   This  suggests  land-based  rather 

than   o f f sho re  (e.g. Gibsons STP o u t f a l l )  sources t o  be the  cause o f  bac- 
t e r i a l   p o l l u t i o n .  The mar ine  bacter io log ica l   data was poor l y   co r re la ted  
with  other  physical   parameters  such as r a i n f a l l  and s a l i n i t y .  

Much o f   t h i s  area i s  sewered, the  northern  boundary  being 

Gibsons Creek. A1 1 sewage g r a v i t y   f e e d s   t o  a 3 pump 1 i f t  s t a t i o n   a t   t h e  

f o o t   o f  Prouse Road.  The 1 i f t  s t a t i o n  has an emergency o u t f a l l   t o   t h e  bay 

bu t   apparent ly  seldom, i f  ever, has overflowed. The lift s t a t i o n   c a p a c i t y  

repor ted ly   p rov ides  a t  l e a s t  3 hou rs   t o   ove r f l ow  and  a shutdown  alarm i s  

telemetered to   t h ree   separa te   l oca t i ons .  

Several  streams and c u l v e r t s  (S2-S10) discharge t o   t h e  bay 
f r o n t i n g   t h e   V i l l a g e   o f  Gibsons and o f   these S3, S4, S5, S8 and S9 had 
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h i g h   f e c a l   c o l i f o r m   l e v e l s .   S t a t i o n s  S3-S5 had t h e  same o r d e r   o f  mag- 

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

smal l ,   hav ing   popu la t ion   equ iva len ts   o f   less   than 1. However the  cumu- 

l a t i v e   e f f e c t   o f   t h e s e   d i s c h a r g e s ,   i n   a d d i t i o n   t o   g e n e r a l   l a n d  wash and 
seepage  has an obv ious   de t r imenta l   e f fec t  on marine  water  qual i ty.  

F reshwater   inpu ts   a re   the   resu l t   o f   sur face   runof f   f rom 

r a i   n f a l  1 as we1 1 a s  a considerable amount o f   spr ing   water .   Spec i f i c  

sources of   contaminat ion were n o t   i d e n t i f i e d  and would requ i re  
upstream  sampling to   p rov ide   t h i s   i n fo rma t ion .   F reshwate r   s ta t i on  S5 

(mean FC = 2124/100 m l ;  FC:FS = 5.6) was t h e   o n l y   s t a t i o n  where human 

sewage was ind i ca ted  as the  major  source,  based on t h e  FC:FS r a t i o .  

Gibson Creek  (S10)  which  enters  north  of   the government  wharf 
near   mar ine   s ta t ion  24, was not   h igh ly   contaminated (mean FC = 43/100 m l )  

and  had a r e l a t i v e l y   l o w   f l o w  ( 50 L/min). It was not  determined what t h e  

sou rce (s )   o f   con tamina t ion   t o   mar ine   s ta t i on  24 was, a l though houses i n  

t h e   i m m e d i a t e   v i c i n i t y  have on s i t e  sewage d isposal .  The w a t e r   q u a l i t y   o f  

Gibson  Creek may a l so  be q u i t e   v a r i a b l e   s i n c e  a s i n g l e  sample taken a t  t h e  

mouth y i e l d e d  an FC v a l u e   o f  111/100 m l ,  wh i l e  samples col lected  upstream 

a t  Highway 101  were genera l ly   lower .  

The source(s )   o f   con taminat ion   a t   s ta t ion  26 was n o t   i d e n t i f i e d  

and n e i t h e r  Soames Creek (S11;  mean FC = 7/100 rnl ) o r  S12  (mean FC = 

L1/100 m l )  were c o n t r i b u t o r s   o f   f e c a l   p o l l u t i o n   t o   t h i s   l o c a t i o n .  

S h e l l f i s h  were c o l l e c t e d   a t   t h r e e   l o c a t i o n s   i n   t h i s   a r e a  and 

were  analyzed f o r   f e c a l   c o l i f o r m .  The r e s u l t s  were  as fo l l ows :  

Locat ion  Marine Sample Stat ion  Species  Fecal   Col i form MPN/1009 

Gibson Bay 22 Mya arena r i  a 16,000 
Granthams Landing 25 M y t i l u s   e d u l i s  G16,OOO 
Soames Po in t  26 Mya a renar ia  16,000 

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

o f  these  she l l f i sh   waters .  

I 

I 

I 
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4.1.4 Soames Point   to  Wi l l iamsons  Landing  (Stat ions  27-35) 

I 

I 

1 

9 

All mar ine   s ta t i ons   w i th   t he   excep t ion   o f   s ta t i on  36 were o f  

acceptable  shel l f ish  growing  water  qual i ty.   Contaminat ion  at   stat ions 

36 may have resulted  from  Langdal e Creek  (S13; mean FC = 42/100 m l  ) due 

to   t he   l a rge   f l ow   reco rded   du r ing   t he   su rvey  ( 5000 L/min). 

The area  from Soames P o i n t   t o   L a n g d a l e   i s   h e a v i l y   p o p u l a t e d  

wi th   a lmost   cont inuous  shore l ine  dwel l ings.  Sewage disposal i s  by 

s e p t i c   t a n k / d r a i n   f i e l d  systems, many of  which  are  old.  There was no 

apparent  foreshore seepage from  these  systems  during  the  survey,  nor 

were  any o the r   f reshwa te r   i npu ts   i den t i f i ed .  

The Sa lva t ion  Army Camp Sunrise on the   sou th  bank o f  Langdale 

Creek  disposes o f   a l l  sewage t o  g round   v ia   sep t i c   t ank /d ra in   f i e ld  and 

was no t   imp l i ca ted  as the  source o f  contaminat ion  to  Langdale Creek. 

The camp  was n o t   h e a v i l y  used dur ing   the   survey ,   w i th   on ly  3 people on 

s i t e   d u r i n g   t h e   s a m p l i n g  program. 

The B.C. Ferry  Corporat ion  operates a  sewage t rea tment   p lan t  

a t   the  Langdale  terminal   which  d ischarges  a t   the end o f   t h e   f u e l   j e t t y ,  

6 m below LLW. This  d ischarge was not  considered a source  o f  

contaminat ion due t o   t h e   m i n i m a l   f l o w   r a t e  and d is tance  f rom  the 

sho re l i ne .   Add i t i ona l   p lan t   i n fo rma t ion   i s   p resen ted   i n  Appendix VIII. 
A s h e l l f i s h  sample (Mya a r e n a r i a )   c o l l e c t e d   a t   s t a t i o n  32 

y i e l d e d  a f e c a l   c o l i f o r m  MPN o f  1300/100g i n d i c a t i n g   t h i s   a r e a   i s  

sub jec t   to   con taminat ion   wh ich  was not   apparent   by  the  water   qual i ty  

r e s u l t s .  

Three  marine  stat ions 1 ocated  north o f  the  Langdale  terminal  

were o f   accep tab le   wa te r   qua l i t y  a1 though a she1 l f i s h  sample (& 
arenar ia )   co l lec ted   near   the  YMCA Camp Elphinstone dock was h i g h l y  

contaminated  (G16,000/100g). No sources  of  contamination were no ted   a t  

t h i s   l o c a t i o n  and t h e  camp  was n o t   o p e r a t i n g   a t   f u l l   c a p a c i t y   d u r i n g   t h e  

survey. 
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4.1.5 Gambier I s 1  and - Thornbrough Bay (S ta t i ons  36-39) 

A1 1 mar ine   s ta t ions  were of  acceptable  water  qual i t y  a1 though 

s t a t i o n  38 was subject   to   feca l   contaminat ion,   probably   f rom a stream 

(S14; mean FC = 30/100 m l )  enter ing  immediate ly   south  o f   the government 

dock. No other  sources  of   fecal   contaminat ion  to  Thornbrough Ray were 

i d e n t i f i e d .  

4.1.6 Gambier I s 1  and - West Bay (S ta t ions  40-42) 

A1 1 s t a t i o n s   i n  West  Bay had e levated  feca l   co l  i form  leve l  s 
a l though   s ta t i on  42  was the   on ly  one which  exceeded the   she l l   f i sh   g row ing  
water  standard. The  unnamed creek (S15; mean FC = 16/100 m l )  e n t e r i n g   t h e  

bay  immediately  south  of   the government  dock may have  been p a r t i a l l y  

responsib le   for   the  contaminat ion  observed a t  s t a t i o n  42. However , t h e  

l o w   f e c a l   c o l   i f o r m   l e v e l s   i n  S15 do n o t   i n d i c a t e  a s ign i f i can t   p rob lem 

wi th   respec t   to   feca l   con taminat ion .   Other   spec i f i c   po l lu t ion   sources  

were   no t   iden t i f ied   a l though  there   a re   severa l  houses i n   t h e   v i c i n i t y .  

s h e l l f i s h  sample (Mya a renar ia )   co l l ec ted   nea r   s ta t i on  42  had a feca l  

c o l  i form  count   o f  2300/100g. 

4.1.7 Gambier I s l a n d  - Centre Bay (S ta t ions  43-45) 

Mar ine   s ta t ion  44 d i d   n o t  meet the   she l l f i sh   g row ing   wa te r  

s tandard  a l though  there was no apparent  source  for   the  fecal  

contamination  observed. An oys ter  sample c o l l e c t e d   a t   t h i s  

i nd i ca ted   t he   p resence   o f  sewage contaminat ion,   wi th  a feca l  

1 eve1 o f  2200/1OOg. 

A 

1 so l o c a t i o n  a 

co l  i form 

Centre  Creek (S16; mean FC = 25/100 m l  ) e n t e r s   a t   t h e  head o f  

t h e  bay and may have  been responsible  for   the  contaminat ion  noted, 

although  water  qual i t y  a t   s t a t i o n  45, l o c a t e d   c l o s e s t   t o   t h e   c r e e k  

discharge, was acceptable. One house w i t h  a wharf i s   l o c a t e d   i n   t h e  bay 
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on the   eas tern  shore. A m a l  1 creek  d ischarg ing  a t   the base o f   t h e  house 

was not  contaminated and t h e  house was not  occupied  during  the  survey. 

The grouped MPN d a t a   f o r   a l l   s t a t i o n s   i n d i c a t e s   o v e r a l l   w a t e r  

q u a l i t y  meets the  growing  water  .standard  despi te  the  contaminat ion  noted 

a t  s t a t i o n  44, and no c o r r e l a t i o n  was found  between  marine  water  quality 
and r a i n f a l l ,   s a l i n i t y   o r   t i d e   c o n d i t i o n s .  

4.1.8 Gambier I s l a n d  - Por t  Graves (S ta t i ons  46-48) 

None o f   t he   mar ine   s ta t i ons  met the   she l l f i sh   g row ing   wa te r  

s tandard .   Ana lys i s   o f   t he   da ta   w i th   respec t   t o   t i de   cond i t i ons   a t   t ime  

o f  sampling shows unacceptable  fecal   contaminat ion was recorded on a l l  
s tages   o f   t he   t i de   w i th   t he   l owes t   co l i f o rm  l eve l s   no ted  on the   low  s lack  

t i d e s .  

The major  source o f  contamination  appears t o  be the  unnamed 

creek (S17;  mean FC = 69/100 m l  ) en te r ing   a t   t he  head o f   t h e  bay. This  

c reek   d ra ins   pa r t   o f  a devel opment (Sea  Ranch) cover ing 300 acres   w i th  

about  60  proposed  lots. The development  holds WMB permi t  PE-5301 f o r   t h e  

d i sposa l   o f  46.5 m3/day o f   s e p t i c   t a n k   e f f l u e n t   t o   t h e  ground. A t  

present,   there  are  only  two houses on the   p roper ty ,  one o f  which i s  

occupied. However, several cows and  sheep were  noted on the   p roper t y  and 
appear  t o  have  access t o  the  creek and foreshore  areas and a re   t he  
probable  source  of   fecal   contaminat ion (FC:FS d a t a   f o r   t h e   s t a t i o n   i s  

i nconc lus i ve )  . 
Sing le  samples o f  two  small   drainage  f lows on the  eastern  shore 

had  counts o f  66/100 m l  and 170/100 m l  and may a l s o   c o n t r i b u t e   t o   t h e   p o o r  

w a t e r   q u a l i t y  observed. An oyster  (Crassostrea  gigas) sample c o l l e c t e d   i n  

t h i s  bay had  a feca l   co l  i form  count   o f  5400/100g. 

A san i ta ry   survey   o f   the   Ang l ican  Church Camp Artaban , due  west 

o f  Sea Ranch, i nd i ca ted  a small  stream  which  runs  through  the camp 

proper ty  was contaminated  (s ingle sample FC = 1900/100 m l  ). It i s  

p o s t u l a t e d   t h a t   t h e   s o u r c e   i s  one o r  more o f   t he   t h ree   sep t i c   t ank /d ra in  
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f i e l d  systems. The contaminated  stream  enters  Port Graves a t   t h e  

government  wharf. 

4.1.9 Gambier I s l a n d  - H a l k e t t  Bay (S ta t ions  49-54) 

Marine sample s t a t i o n s  49-51  were p o s i t i o n e d   t o  assess t h e  

impact   o f  a sep t i c   t ank   ou t fa l l   ex tend ing   61  m o f fshore  (Camp Fircom, WMB 

permi t  PE-3755) a t   t he   en t rance   t o  Hal k e t t  Bay. S ta t i ons  49 and  50  were 

contaminated t o  unacceptab le   leve ls   f rom  th is  source. A second source may 

have  been a dra inage  d i tch  hav ing an FC count   o f  240/100 m l  (s ing1 e 

sample).  This d i t c h  passes through  the camp and en ters   near   s ta t ion  50. 

During  the  sampling  program  the camp  was not  operat ing and it i s  
conce ivab le   tha t   water   qua l i t y   cou ld  worsen considerably  when t h e  camp 

popu la t i on   i nc reases   t o  more than 50 dur ing   the  summer. 

Three sample s t a t i o n s  were l o c a t e d   a t   t h e  head o f  Hal k e t t  Bay 
and a l l  met the   she l l f i sh   g rowing   water   s tandard .   Desp i te   the  absence o f  

r e s i d e n t i  a1 devel opment and/or  f reshwater  inputs,   fecal   col  i forms  were 

detected  (h ighest  MPN = 46/100 m l )  i n d i c a t i n g   t h e   i n f l u e n c e   o f  landwash. 

A s h e l l f i s h  sample (Mya a renar ia )  had a f e c a l   c o l i f o r m   l e v e l   o f  170/100g, 

which i s  h igh   cons ider ing   the  absence o f   i d e n t i f i a b l e   p o l l u t i o n  sources. 

4.1.10  McNab Creek (S ta t i ons  55-57) 

All m a r i n e   s t a t i o n s   i n   t h i s   v i c i n i t y  exceeded the  approved 

shel l f ish  growing  water   s tandard and grouped MPN da ta   f o r  a1 1 these 

s t a t i o n s  had median and 90 p e r c e n t i l e   v a l u e s   o f  15.5/100 m l  and 79/100 

m l  , respec t ive ly .  Water q u a l i t y  was poor on all stages   o f   the   t ide   except  

low  s lack ,   a l though  on ly   th ree   da ta   po in ts   a re   ava i lab le   fo r   th is  

cond i t ion .  The data  suggests ,   a lbe i t   inconclus ive ly ,   that   the  contamina-  

t i o n  was land-based and not   in t roduced from offshore  sources.  Regression 

ana lys i s  was unable t o   c o r r e l a t e  MPN l e v e l s   w i t h   p h y s i c a l   f a c t o r s   ( i . e .  

r a i   n f a l  1 and sal i n i  t y )  . 
Y 

w 
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This  bay i s  approximately 1250 meters  long  wi th  a Canadian 

Forest   Products  logging camp a t   t h e  west  end  and approximately 7 houses a t  

t h e  mouth o f  McNab Creek a t   t h e   e a s t  end. Samples o f  McNab Creek  (S18; 

mean FC = L5/100 m l  ) showed ve ry   l ow   feca l   co l i   f o rm  l eve l  s and i n   f a c t  

mar ine   s ta t i on  57  a t   t h e  mouth o f  McNab Creek exh ib i ted   the   lowest  median 

MPN va lue,   d iscount ing McNab Creek as  a m a j o r   c o n t r i b u t o r   o f   b a c t e r i a l  

p o l l u t i o n .  
No marine sample s t a t i o n s  were l oca ted   a t   t he   f a r   wes te rn  end 

o f  t h e  bay due t o   i t s   u t i l i z a t i o n  as  a l o g  booming  area. A s a n i t a r y  

su rvey   o f   t he   l ogg ing  camp i d e n t i f i e d  two  sur face  f lows  hav ing  feca l  

co l i f o rm  coun ts   o f  400/100 m l  and 140/100 m l .  A small   creek  running 

th rough   the  camp  was  a1 so sampled,  and y i e l d e d  low f eca l   co l  i form  leve ls .  

The two  contaminated  f lows pass th rough- the   ma in   pa r t   o f   t he  camp 

(bunkhouse,  cookhouse and o f f i c e   a r e a )  and may be pol  1 uted  by  the  two 

s e p t i c   t a n k / d r a i n   f i e l d  systems serv ing   the  camp. However, the  low FC 
counts and low  f lows were n o t   l i k e l y   t o  be t h e  cause o f   con taminat ion   a t  

the   mar ine   s ta t ions ,   loca ted  a cons iderab le   d is tance  f rom  th is  camp. 

No other   sources  o f  sewage contamination were i d e n t i f i e d  

a l though  the   sha l low marshy foreshore and immediate  uplands may harbour 

c o l i f o r m s   o f  non-human o r ig in   wh ich   a re   d i scha rged   to   t he  bay v i a  many 

d i f f u s e  sources.  Fecal   pol lut ion may a lso  resul t   f rom  overboard 
d i s c h a r g e s   o f  sewage from  anchored  pleasure  boats.  Up t o  35 boats  have 

been  anchored i n   t h e  bay on  summer weekends accord ing   to   loca l   repor ts .  

A s h e l l f i s h  sample ( M y t i l u s   e d u l i s )   c o l l e c t e d   n e a r   s t a t i o n  56  had a feca l  

c o l  i form MPN o f  700/100g. 

4.1.11 P o t l a t c h  Creek (S ta t i ons  58-60) 

S t a t i o n  59 was the  most h igh ly   con taminated   s ta t ion  and 

exceeded the  growing  water  standard  at   the median l e v e l .  Grouped MPN 

data  for   the  three  s ta t ions  ind icates  unacceptable  contaminat ion  occurs 
on a h i g h   s l a c k   t i d e   b u t  no t  on  an ebb t ide.   There i s   i n s u f f i c i e n t   d a t a  
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t o  assess  general   water  qual i ty on low  s lack and f l o o d   t i d e   c o n d i t i o n s .  

R a i n f a l l  and s a l i n i t i e s   d i d   n o t   c o r r e l a t e   w i t h   t h e  MPN values  obtained. 

Three samples c o l l e c t e d   a t   t h e  mouth o f   P o t l a t c h  Creek  (S19; 

mean FC = 18/100 m l  ; mean FS = 124/100 m l  ) i nd i ca ted  1 ow 1 eve1 feca l  

contaminat ion  which  d id   not   adverse ly   e f fect   water   qual i ty   a t   the  nearest  

mar ine  s ta t ion  (58) .  The higher  fecal   strepocooci   levels  suggest,   but  do 

not  confirm,  animals  as  the  contamination  source. The Pot la tch  Boy 's  and 

. G i r l ' s  Camp i s   l o c a t e d   a t   t h e  mouth o f   t he   c reek  on the  west bank. Marine 

samples  were no t   co l l ec ted  west o f   t he   c reek  due t o   t h e  presence  of a 

wharf and the  resul tant   standard  Schedule I she1 1 f i sh   c losu re .  An 

employee o f   t h e  camp repor ted  there  are  three  sept ic   tanks,   two  wi th   dra in  

f i e l d s  and one discharging  through an o u t f a l l   t o   t h e  Sound. Subsequent 
checking w i th  t h e  C1 ub management i n  Vancouver  confirmed t h a t  such an 

o u t f a l l  has ex is ted   s ince   the   ear ly   1960 's  when t h e   d r a i n   f i e l d  ceased 
func t i on ing   p roper l y .   I n  an e f f o r t   t o   m a i n t a i n   t h e s e  sewage d isposal  

systems camp pe rsonne l   pe r iod i ca l l y  remove septic  tank  accumulated  sludge 

t o   d i s p o s a l   p i t s .  

A t  t h e   t i m e  o f  sampl i n g   t h e  camp  was no t   opera t iona l   w i th   on ly  

a care taker  on s i t e ;  however up t o  200 people use t h e  camp du r ing   t he  

summer and t h e   e f f e c t   o f   t h i s   i n c r e a s e d   p o p u l a t i o n  on w a t e r   q u a l i t y   i s  

no t  known.  The camp  was no t   imp l ica ted  as the  source  o f   contaminat ion  a t  

s t a t i o n  59, l oca ted   eas t   o f   t he  mouth o f   P o t l a t c h  Creek  and it i s  

suggested  the  general   landwash  ef fect  was respons ib le   fo r   the   counts  

observed. A sample o f  m u s s e l s   ( M y t i l u s   e d u l i 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  59 had a f e c a l   c o l i f o r m  MPN o f  80/100g. 

4.1.12 A n v i l   I s l a n d   ( S t a t i o n s  61-63) 

Mar ine   s ta t i on   61   d id   no t  meet t h e  approved  growing  water  stan- 

dard  a l though  the 90 p e r c e n t i l e   v a l u e   o f  44.4/100 m l  i nd i ca tes   on l y  

border l ine   con taminat ion .   Th is   s ta t ion  was l o c a t e d   i n  a small  bay 

no r theas t   o f   I r by   Po in t .   Th ree  homes were s i t ua ted  on the  bay although 

none  were occupied a t   t h e   t i m e   o f  sampl ing. A small   creek  entering  near 
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s t a t i o n   6 1  was sampled t w i c e   g i v i n g   f e c a l   c o l i f o r m   r e s u l t s   o f  10/100 m l  

and  23/100 ml. 
Stat ions  62 and  63  were located  near   the Daybreak Po in t   B ib le  

Camp Soc ie ty   s i te .   Bo th   s ta t ions  met the   she l l f i sh   g rowing   water   s tandard  

a l though some fecal   contaminat ion was present   a t   both  locat ions.  

Th is  camp discharges a maximum o f  20.5 m3/day o f   s e p t i c   t a n k  

e f f l uen t   t h rough  a 15 m o u t f a l l   p i p e   o f f  Daybreak Po in t  (WMB permi t  

PE-2784). A t  the   beg inn ing   o f   the   sampl ing   per iod   the   ou t fa l l   l i ne ,   wh ich  
runs  a long  the  rocky  east   s ide  o f  Daybreak Point ,  was broken  well  above 

the   h igh   water  mark bu t  was subsequent ly  repaired  before  the end o f  t h e  

survey. The break i n   t h e   p i p e   d i d   n o t   a f f e c t   w a t e r   q u a l i t y   a t   m a r i n e  

s t a t i o n  62 s ince   t he  camp  was n o t   f u l l y   o c c u p i e d  and the  d ischarge volume 

was minimal. 

Samples c o l l e c t e d   a t   t h e  mouth o f  Champside Creek (S20; mean FC 

= 43/100 m l )  i n d i c a t e   t h i s   i n p u t   i s   s u b j e c t   t o  some fecal   contaminat ion 
and may have  been r e s p o n s i b l e ,   a t   l e a s t   p a r t i a l l y ,   f o r   t h e   c o n t a m i n a t i o n  

observed a t   s t a t i o n  63. 

4.1.13 Fu r ry  Creek t o  Horseshoe Bay (S ta t i ons  64-80) 

All mar ine   s ta t i ons   a long   t h i s   coas t l i ne  met t h e  approved s h e l l -  
f i s h  growing  water  standard and f reshwater   inputs  (S21-S28) had l o w   l e v e l  

fecal  contamination. The h ighes t   f eca l   co l i f o rm  l eve l s  were  recorded a t  
S24  (mean FC = 59/100 m l  ) wh ich   d ra ins   in to   Por teau Cove between  marine 

s t a t i o n s  65  and 66. However, no adverse  e f fect  was noted  at   these  sta- 

t i o n s .   S h e l l f i s h  samples ( M y t i l u s   e d u l i s )  were c o l l e c t e d   a t   t h r e e  
l o c a t i o n s   a l o n g   t h i s   c o a s t l i n e  and t h e   r e s u l t s   a r e  as fo l lows:  

Locat ion  Marine Sampl  e Stat ion  Species  Fecal   Col i   form MPN/1009 

Fur ry  Creek 66 M. edul i s  4450* 
Porteau 68 M. edul i s  330* 
Daisy Creek " M. edul i s  170* 
*average o f  two  rep1  icates 
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It i s   d i f f i c u l t   t o   c o r r e l a t e   t h i s   d a t a   w i t h   t h a t  of  the  marine 

s t a t i o n s   s i n c e   t h e   s h e l l f i s h  were c o l l e c t e d  on June 4,  1981 and  water 

sampling began  June 9. The h igh   f eca l   co l i f o rm  l eve l s   ob ta ined  may be 
i n d i c a t i v e   o f   t h e   p o l l u t i o n   a r i s i n g   f r o m   n o n - p o i n t   s o u r c e s  as  a r e s u l t   o f  

t h e  heavy r a i n f a l l  s. 

4.1.14 Bowen I s l a n d  - Deep  Bay (S ta t ions  81-88) 

All m a r i n e   s t a t i o n s   i n  Deep  Bay exceeded t h e   s h e l l f i s h   g r o w i n g  

wa te r   s tandard ,   w i th   t he   excep t ion   o f   s ta t i on  81. Calculated  median and 

90 p e r c e n t i l e   v a l u e s   f o r  grouped MPN data from a l l   s t a t i o n s  were 23/100 m l  

and 82.2/100 m l  respec t i ve l y ,   demons t ra t i ng   ove ra l l   wa te r   qua l i t y   i n   t he  
bay was poor   w i th   respec t   to  she1 1 f i s h   h a r v e s t i n g .  The growing  water 

standard was exceeded on a l l  stages o f   t h e   t i d e   e x c e p t   l o w   s l a c k  and 
h ighes t   feca l   co l i fo rm  counts  were obtained on the   h igh   s lack  and  ebb 

t i des .  These observations  suggest  onshore  sources t o  be the  major  cause 

of   contaminat ion.   Regress ion  analys is   o f  MPN data vs s a l i n i t y  and 

r a i n f a l l  showed poor   cor re la t ion .  

The ma jo r   f reshwa te r   i npu t   t o   t he  bay i s   K i l l a r n e y  Creek (S29; 

mean FC = 174/100 m l ) ,  which  enters  at   the  southeast  corner.   This  creek 

d r a i n s   K i l l a r n e y  Lake  and f l o w s   i n t o  a l a g o o n   p r i o r   t o   r e a c h i n g  Deep  Bay. 

Samples c o l l e c t e d   a t   t h e   d i s c h a r g e   f r o m   K i l l a r n e y  Lake (S31; mean FC = 

13/100 m l )  i nd i ca te   l ow   l eve l   con tamina t ion   o r i g ina t i ng   a t   t he   l ake .  

Samples taken downstream from the  lake  but  upstream  of   the  lagoon (S30; 
mean FC = 43/100 m l  ) showed  a s l   i g h t   i n c r e a s e   i n   f e c a l   c o l i f o r m   v a l u e s .  

There  are  several homes loca ted  on the  lagoon between S30 and S29 which 

a re   se rv i ced   by   sep t i c   t ank /d ra in   f i e ld  systems and the re fo re   a re  

po ten t i a l   sou rces   o f  sewage con tamina t ion   du r ing   pe r iods   o f   h igh   ra in fa l l .  

h ighest   populat ion  equiva lent   dur ing  the  sampl ing  program  for  

l a rney  Creek a t   t h e  mouth was 4. 
Two t r i b u t a r i e s   d i s c h a r g i n g   i n t o   K i l l a r n e y  Creek  between S30 and 

were a l so  sampled. Terminal  Creek (S32; mean FC = L14/100 m l )  had t h e  
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l a r g e s t   f l o w   b u t  a low  feca l   co l i fo rm  count   wh i le   the  second unnamed creek 

had f e c a l   c o l i f o r m   c o u n t s   o f  50/100 m l  and 150/100 m l  and may be  a source 

of   contaminat ion t o  upper K i l l a r n e y  Creek. 

There  are  few  residences i n   t h e   d r a i n a g e   b a s i n  o f  K i l l a r n e y  

Creek  upstream o f  S30 and i t  i s   l i k e l y   t h a t  observed  low-1 eve1 feca l  

contamination  originates  from  animal  sources. The o n l y   o t h e r   i n p u t   t o  
Deep  Bay  was a  smal 1 drainage  pipe (S33;  mean FC = 53/100 m l  ) e n t e r i n g   a t  

the  southeast   corner   o f   the bay. This  fecal   contaminat ion may have had a 
l o c a l i z e d   e f f e c t  on the   rece iv ing   water   qua l i t y .  

Previous  sampl ing  of  Deep  Bay  had been conducted  by EPS on 

J u l y  24, 1979  and  March 17 and 18,  1980. During  these  sampling  periods 

mar ine   water   qua l i t y  was much be t te r   t han   t ha t   obse rved   du r ing   t h i s  
survey. Grouped MPN data  for  these  two  samplings showed overa l l   water  

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

v i c i n i t y   o f   K i l l a r n e y  Creek d u r i n g   J u l y  1979.  The subsequent  sampling i n  

1980 showed o v e r a l l   w a t e r   q u a l i t y   t o  be wi th in   the  s tandard.  The 
r e c o r d - b r e a k i n g   t o t a l   r a i n f a l l  amounts recorded  dur ing  the 1981 survey 

are  no doubt   responsib le   for   th is   genera l   worsening  o f   water   qual  i t y .  

S h e l l f i s h  samples  were co l l ec ted   a t   mar ine   s ta t i ons  79 and 82, y i e l d i n g  

f e c a l   c o l i f o r m  MPN’s o f  5400/100g  and  3500/100g, respec t ive ly .  

4.1.15 Bowen I s l a n d  - Hood P o i n t  (S ta t ions  89-96) 

Mar-ine s t a t i o n s  were l o c a t e d   i n  Cates Bay, Enchanta Bay, 

Columbine Bay and Smugglers  Cove and a1 1 met t h e  approved she1 1 f i s h  
growing  water  standard. No f reshwater   inputs  were i d e n t i f i e d   i n   t h e s e  

areas and  no other   sources  o f  sewage contamination were  noted. 

4.1.16 Bowen I s l a n d  - Graf ton Bay (Stat ions  97-98) 

Mar ine   s ta t ion  98, l oca ted   a t   t he  head o f   G r a f t o n  Bay exceeded 

the   she l l f i sh   g rowing   water   s tandard   a t   the  median l eve l .  Two freshwater 
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inpu ts   en te r   t he  bay a t  t h i s   l o c a t i o n  and  were t h e   o n l y   i d e n t i f i e d   s o u r c e s  

o f   f eca l   co l i f o rms   to   t he   a rea .  The f i r s t  stream was sampled on ly  once a t  

t h e  mouth (FC = 81/100 m l )  and once upstream (FC = 63/100 m l )  i n d i c a t i n g  
some contamination was o r i g i n a t i n g   e a s t   o f   t h e  Honeymoon Creek  road. The 

absence o f   r e s i d e n t i a l  development  suggests  animal  sources t o  be the  

cause. The major  stream,  Grafton  Creek (S35; mean FC = 54/100 m l  ), d ra ins  

an area t o   t h e   s o u t h  and southeast   o f   Graf ton Bay. This  creek  passes 

through  the  Endswel l  Farm which  occupies much o f   t he   l and  between 

G a l b r a i t h  Bay and Grafton Bay. Animals on the  farm  include  ducks, cows, 

horses,  chickens and pigs.  Although  the  animals may not  have d i r e c t  

access to   the  creek,   dra inage  f rom  the  pasture does f l o w   i n t o   t h e   c r e e k  

and may contain  animal  fecal   mater i  a1 , p a r t i c u l a r l y   d u r i n g  heavy ra ins .  
Samples taken downstream (S35-S38) o f  t he  f a r m  had s i g n i f i c a n t l y  h igher  

feca l   co l i f o rm  l eve l s   t han   d id   t he   ups t ream  s ta t i on  (S39; mean FC = 1/100 

m l )  , conf i rming  that   the  farm  is   the  major   contaminat ion  source  to   the 

creek. A s h e l l f i s h  sample (Mya a renar ia )   co l l ec ted   nea r   t he  mouth o f  

Graf ton Creek y i e l d e d  an MPN o f  1600/100g. 

Honeymoon Creek  (S34; mean FC = 2/100 m l ) ,  which  enters  Graf ton 

Bay no r theas t   o f   Gra f ton  Creek, was found t o  be uncontaminated.  Marine 

s t a t i o n  97, l o c a t e d   o f f   t h e  mouth o f  Honeymoon Creek was a l s o   f r e e   o f  

s ign i f i can t   con tamina t ion .  

4.2 Area I 1  - J e r v i s   I n l e t  and  Sunshine  Coast  Areas 

Sampl i ng   i n   s tudy   a rea  I 1  was conducted from February  10-26 and 

August 19 - September 3 ,  1981.  The sampling  areas  are shown i n   F i g u r e  6 

and oys ter   lease  loca t ions   a re  shown i n   F i g u r e  7. During  these  two 

sampling  periods 1,027 marine sampl es  were co l l   ec ted   f rom 140  sampling 

loca t ions .  Samples were c o l l e c t e d   d u r i n g   t w o   p e r i o d s   o f   t h e   y e a r   t o  

assess  water   qual i ty   under   vary ing  po l lu t ion  condi t ions.  The February 

survey was chosen t o   c o i n c i d e   w i t h  a p e r i o d   o f   h i g h   r a i n f a l l   w h i l e   t h e  
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summer survey was conducted t o  de termine  the   e f fec t   o f   inc reased  boat ing  

a c t i v i t y  and summer  home occupancy on she l l f i sh   g rowing   water   qua l i t y .  

To ta l   ra in fa l l   dur ing   February  was 78.8 mn, less   than  the  normal 

mean o f  101.8 mm. Conversely, r a i n f a l l   d u r i n g   t h e  summer survey amounted 

t o  52.3 nun, s l i g h t l y   h i g h e r   t h a n   t h e  normal mean o f  42.9 mn. The e f f e c t s  

o f   r a i n f a l l  and other  physical  parameters on b a c t e r i o l o g i c a l   w a t e r   q u a l i t y  
are  d iscussed i n  subsequent  sections. 

The median and 90 p e r c e n t i l e   v a l u e s   f o r  each s t a t i o n  were 

August sampl i ng 

iscussed  separately 

ca lcu la ted  from combined data  from  both  the 

per iods,  a1 though  data from each survey  per 

i n subsequent  sections. 

February and 

i o d  will be d 

4.2.1 Vancouver Bay (S ta t ions  1-71 

A1 1 the   mar ine   s ta t i ons   ove r   she l l   f i sh   l ease  L.5633 met the  

shel l f ish  growing  water   qual i ty   s tandard.   Th is   lease i s  owned by B.C. 

Forest  Products  Ltd.  which  operates a p r i v a t e   l o d g e   a t   t h e  head o f   t h e  bay. 

Sewage from the  lodge i s  disposed o f  on land and t h e  system was f u n c t i o n i n g  

proper ly   dur ing   our   inves t iga t ion .  

The th ree   f reshwater   inpu ts  showed l i t t l e   f e c a l   c o n t a m i n a t i o n .  

4.2.2 G o l i a t h  Bay (S ta t ions  8-12) 

The wa te r   qua l i t y   ove r   she l l f i sh   l eases  L.5107 and L.4833 all met 

t h e   s h e l l f i s h   s t a n d a r d .  

Freshwater   s ta t ion S4 showed no fecal   contaminat ion and no o ther  

sources  were  evident. 

4.2.3 G r a n v i l l e  Bay ( S t a t i o n s  13-191 

All mar ine   s ta t i ons   ove r   she l l f i sh   l ease  L.6369 met t h e   s h e l l f i s h  

growing  water   qual i ty   s tandard.   Stat ion 18 showed some fecal   contaminat ion 
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du r ing  August  1981 and was in f luenced by  f reshwater   s ta t ion S5. 

Freshwater   s ta t ion S6 demonstrated some fecal   co l i form  contami-  
na t i on   bu t  appeared  not to   in f luence  the   nearby   mar ine   s ta t ions .  The 

contaminat ion  source  for   the  f reshwater   s ta t ions was not  determined. 
The uplands  area i s  occupied  by f i v e   m o b i l e  homes and  a s h e l l f i s h  

process ing  p lant .   Adjo in ing  the  process ing  p lant  were l i v i n g   q u a r t e r s ,  
which had no in te rna l   connect ion   w i th   the   p lan t .  The quar te rs  were on ly  

occupied  dur ing  the August-September  survey. The p lan t  was used f o r  

s o r t i n g  , packing  etc.  of  shel 1 f i s h .  The  sewage system f o r   t h e  house i s  a 

sept ic   tank  and a b s o r p t i o n   f i e l d .  

4.2.4 S t .  Vincent Bay - Totem Oyster Co. (S ta t ions  20-31) 

The  Totem Oyster Co. operat ion  includes  shucking, washing and 

pack ing   o f   oys te rs .   I n   Ju l y  1980, the   federa l   F ish   Inspec t ion  Branch 

conducted a su rvey   o f   t he   p lan t  and oys ter   lease  to   de termine   the   source   o f  

h igh   feca l   leve ls   in   she l l f i sh .   Th is   survey   found  ev idence  o f   feca l  

con tamina t ion   i n   p laces  such as t h e   f l o o r  on the   i ns ide   en t rance ,   f l oo r  o f  

the  pack ing room, shuck ing   t ab le ,   l i qu id  on the  shucking room f l o o r  and i n  

bird  droppings  near  the  shucking  plant.  The p l a n t  was  a1 so being used as 

an a b b a t t o i r   f o r  warm-blooded  animals. The a forement ioned  resu l ted   in  

several recommendations  such  as  removing the  b i rd   nests   around  the  p lant  
and d i s in fec t i ng   t he   a rea ,   p rov ide  a d i s i n f e c t i n g   f o o t b a t h ,   d i s i n f e c t i n g  

t h e   f l o o r   a r e a  where she l l s tock   awa i t i ng   p rocess ing   i s   s to red ,  and 

p r o h i b i t i n g   t h e   p r o c e s s i n g   o f  warm blooded  animals. 

The F ish   Inspec t ion  Branch also  analysed  water and shel l   s tock 
samples from the  lease  area. They f o u n d   h i g h   l e v e l s   o f   f e c a l   c o l i f o r m s   i n  

water   f ron t ing   the   shuck ing   p lan t ,  (62400 MPN/100 m l  ) and o f f   t h e   i s 1  and 

j u s t   n o r t h   o f   J u n c t i o n   I s 1  and  (240/100 m l  ) . One shel 1 stock sampl  e o f f   t h e  

N.W. t i p   o f   J u n c t i o n   I s l a n d  exceeded the  standard and had  a feca l   count   o f  

790/100g. 

Subsequent t o   t h e   I n s p e c t i o n  Branch  survey, and f o l l o w i n g  changes 

i n  processing  procedures and p lan t   opera t ion ,  EPS sampled the  lease  area as 

Y 
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par t   o f   t he   g row ing   wa te r   su rvey   o f   t he   en t i   r e  area. Our study  found  that  
a l l  mar ine  s ta t ions met the   she l l f i sh   g row ing   wa te r   qua l i t y   s tandard ,   w i th  

t h e   e x c e p t i o n   o f   s t a t i o n  27. S t a t i o n  27  was l o c a t e d   o f f   t h e  Totem Oyster 

Co. shucking  plant and t h e   h i g h e s t   f e c a l   c o l i f o r m   l e v e l s  were found i n   t h e  

February  survey. The fecal   contaminat ion was sporadic and t h e   a g r i c u l t u r a l  

area and outhouse  behind  the  shucking  plant were possible  sources  of  

contamination.  Previous work conducted  by  the  Federal   Fish  Inspect ion 

Branch  also imp1 icated  these  sources as  a cause of   contaminat ion.  

4.2.5 S t .  Vincent Bay - Seaman Hope F ishe r ies   (S ta t i ons  32-42) 

Shel 1 f i s h   l e a s e s  UF 3257 and UF 3858 were  surveyed and a1 1 
mar ine   s ta t ions  met the  shel l f ish  growing  water   s tandard.   E levated  feca l  

co l i fo rm  counts  were  observed a t   s t a t i o n s  35 and 36 du r ing   t he  August- 

September  survey w i th   counts   o f  33 and  27/100ml MPN, respec t ive ly .  These 

s t a t i o n s  were l oca ted   a t   t he  head o f   t h e  bay n o r t h   o f  Seaman's house near 

f reshwater   inpu t  S8 which was imp l i ca ted  as the  source  of   contaminat ion.  

Samples c o l l   e c t e d   a t   t h e  mouth o f   the   c reek  averaged a fecal   count   o f  

88/100rnl w h i l e  samples  taken on  a s ingle  occasion  upstream  at  35, 50 and 

70 metres had counts  o f  390, 42 and  3/100ml respec t ive ly .  The source o f  

Contamination t o   t h e   c r e e k  was not  determined. The remai n i  ng freshwater 
i n p u t s  showed  no contamination. 

She l ls tock  samples p rev ious l y   co l l ec ted   by   F i sh   I nspec t i on   i n   t he  
v i c i n i t y   o f   t h e   p r o c e s s i n g   p l a n t   ( f o r m e r l y  W&K Shel 1 f i s h )  were  found t o  be 

contaminated. The source  of   contaminat ion was not  determined  by  Fish 

Inspec t ion  or EPS. The p l a n t  was no t   opera t ing   dur ing   the  EPS surveys and 

no sewage sources were i d e n t i f i e d .  

4.2.6 Hardy I s l a n d   ( S t a t i o n  43 t o  47)  

A1 1 mar ine  s ta t ions met t h e  she1 1 f i s h  growing  water  standard  over 

s h e l l f i s h   l e a s e  L.5756.  Low l e v e l s   o f   f e c a l   c o l i f o r m s  were ev ident   dur ing 

t h e  August-September  survey w i t h   t h e   h i g h e s t   c o u n t s   f o r   a l l   s t a t i o n s  oc- 

cur red  on August 25. R a i n f a l l   o c c u r r i n g  on the   p rev ious  day and t h e  day o f  
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sampling may have resu l ted   in   sur face   runof f   con taminat ing   the   sur round ing  
waters. 

There were no f r e s h w a t e r   s t a t i o n s   i n   t h i s  area. 

4.2.7 Telescope Passage (S ta t ions  48-53) 

All mar ine   s ta t ions  met the   she l l f i sh   g row ing   wa te r   qua l i t y  
standard. Low l e v e l s   o f   f e c a l   c o l i f o r m s  were evident  during  the  August- 

September survey f o r   s t a t i o n s  50-53, which  are  located  over  oyster  lease UF 

6171 (B1 i n d  Bay Enterpr ises) .   S ta t ion   51  had the  h ighest   count   o f  

27/100ml MPN and was l o c a t e d   i n  a bay behind  the Ray L ipp  res idence  o f  

B l i n d  Bay Enterpr ises.  The source of   contaminat ion was not  determined. A 
dye t e s t  was c a r r i e d   o u t   t o   f i n d   t h e  sewage 

residence however the  dye was not  observed i 

not  reach  the  surface. 

Marine samples  were a1 so c o l l e c t e d  

Resort,  which was anchored  north  east   of  B1 i 

discharges sewage to   the  mar ine  env i ronment  

out fa l l   terminus  f rom  the  L ipp 

nd ica t i ng   t he  sewage plume d i d  

near   the   Pac i f i c  Coho F l o a t i n g  

nd Bay Enterpr ises.  The r e s o r t  

a f te r   undergo ing   t rea tmen t   i n  

two  sept ic  tanks.  Sewage then  passes t o  a ho ld ing  tank and i s   r e p o r t e d l y  

released on an ebb t i d e .  The discharge  frequency i s  dependent on r e s o r t  use 

and the   opera tors   d isc re t ion .   There  were  no guests  during  the  sampling 

pe r iod   bu t   t he   reso r t   ope ra to rs  were present.  Twelve  marine samples  were 

c o l l e c t e d  and  one had a high  count  (170/100ml MPN). However, t h i s  sample 
was c o l l e c t e d   a t   t h e   o p p o s i t e  end o f   the   sep t ic /ho ld ing   tanks  and 

subsequent  biochemical  analysis showed t h e   b a c t e r i a   t o  be o f   t h e   K l e b s i e l l a  
group.  There i s  t h e r e f o r e  some doubt as t o   t h e   s a n i t a r y   s i g n i f i c a n c e   o f  

t h i s   h i g h   f e c a l   v a l u e .  All other  samples  ranged  from L2 t o  2/100ml MPN. 

(Note:   these  s ta t ions were not   ass igned  locat ion numbers). 

4.2.8 B l i n d  Bay (S ta t ions  54-58) 

All mar ine   s ta t ions  met t h e  she1 1 f i s h  growing  water  qual i ty  stan- 

d a r d   w i t h   t h e   e x c e p t i o n   o f   s t a t i o n  54. The source o f   feca l   con taminat ion  
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a t  t h i s   s t a t i o n  was a sewage l i n e   t h a t   o r i g i n a t e d   f r o m   t h e  home above  and 

d i  scharged d i   r e c t l y   i n t o   t h e   m a r i  ne environment . 
Sta t i ons  55-58 were  sampled t o  assess  boat  anchorage  area  water 

q u a l i t y .  The presence  of  boats i n   t h e   v i c i n i t y   o f   t h e   m a r i n e   s t a t i o n s   d i d  
no t  have  any  impact on fecal   co l i form  leve ls .   Boat   counts  were genera l l y  

1 ow, the   h ighes t  number bei ng seven. The highest  fecal   count was 17/100ml 

MPN on August 20 f o r   s t a t i o n  57 and no vessels were  anchored  nearby. 

Background  samples taken i n   t h e   m i d d l e   o f   B l i n d  Bay a t   v a r i o u s  

l o c a t i o n s  were not  contaminated. 

The  one f reshwater   s ta t ion  S12 loca ted   by   mar ine   s ta t ion  58 showed 

no Contamination. 

4.2.9 Hidden  Basin  (Stat ions 59-71) 

A1 1 mar ine  s ta t ions met the   she l l   f i sh   g rowing   water   s tandard   w i th  

the   except ion   o f   s ta t ions  64 and  68-70. Two oys te r   l eases   l oca ted   i n  
Hidden  Basin were the  most heav i l y  sampled. 

S ta t i ons  59-61, loca ted   a t   lease UNS 0353831, were  sampled du r ing  

t h e  summer on ly  and were of   acceptable  water  qual i ty.   Off-bottom  oyster 

cu l tu re   techn iques   a re  used on t h i s   l e a s e  making t h e   s h e l l   f i s h   l e s s  

suscept ib le   to   sur face  runof f   contaminat ion.  

The second oyster  lease, UNS 0349733, l oca ted   a t   t he   no r th  end of 
Hidden  Basin, may be subject   to  fecal   contaminat ion  f rom an  unknown source. 
A s i n g l e   d w e l l i n g   i n   t h e   v i c i n i t y  was occupied  dur ing  the summer survey 

however dye - tes t i ng   o f   t he  sewage d i s p o s a l   f a c i l i t i e s   ( s e p t i c   t a n k - t i l e  

f i e l d )  proved  negative.  Stat ions 62-65 were  sampled i n   t h i s  area  dur ing 

February and August-September. S ign i f i can t   feca l   con taminat ion  was 

observed a t  s t a t i o n s  62, 63 and  64 i n  February,   wi th   s ta t ions 62  and  64 

exceeding  the  growing  water  standard.  Subsequent  sampling i n   t h e  summer 

showed t h a t   a l l   s t a t i o n s  met the  standard,   a l though  fecal   contaminat ion was 

s t i l l   ev ident .   S ince   the   source(s )   o f   con taminat ion  was n o t   i d e n t i f i e d   b u t  

was a p p a r e n t l y   i n f l u e n c i n g   t h e   w a t e r   q u a l i t y   a t   a l l   s t a t i o n s   t o  some 
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e x t e n t ,   t h e   o v e r a l l   w a t e r   q u a l i t y   a t   t h i s   l o c a t i o n  was evaluated  by 

combin ing   the   da ta   co l l   ec ted   a t  a1 1 s tat ions  (62-65)   dur ing  both summer and 

w in te r .  The r e s u l t s   a r e  shown  as fo l l ows :  

Combined Summer Winter 

Median (MPN/ lOOml)  2.5  2.0  4.5 

90  percent i  1 e (MPN/ lOOml )  33.0  15.8  42.6 

This  data shows tha t   t he   she l l f i sh   g row ing   wa te r   s tandard   i s  met 

a t  a1 1 t imes  o f   the   year ,   a l though  w in te r   da ta   very   near ly  exceeds the  90 

p e r c e n t i l e  limit o f  43/100ml. The problem  of   fecal   contaminat ion was 

f u r t h e r   s u b s t a n t i a t e d  when  a mixed  clam sample co l l ec ted   du r ing   t he  summer 
y i e l d e d  a f e c a l   c o l i f o r m  MPN o f  2200/100g. The  contaminated  area l i e s  

outside  the  legal   lease  boundar ies.  

The v i c i n i t y   o f   m a r i n e   s t a t i o n s  68-70 was more contaminated  during 

the  February  survey  than i n  summer. The feca l   co l i fo rm  counts   fo r   these 

s t a t i o n s  ranged  from  L2-22/100ml MPN d u r i n g   t h e  summer and 2 t o  G1600/100ml 
MPN du r ing   t he   w in te r .  The source of   contaminat ion was i d e n t i f i e d  as a 

broken sewer 1 i n e  on land. 

Dur ing   t he   Februa ry   su rvey   ra i   n fa l l   occu red   p r i o r   t o   t he  sampl i n g  

pe r iod  and on each  sampling day r e s u l t i n g   i n  sewage from t h e   b r o k e n   l i n e  

being washed in to   the   mar ine   rece iv ing   waters .   Dur ing   the  summer t h i s  

e f f e c t  was no t  observed. 

4.2.10 Cockburn Bay (S ta t i ons  72-74) 

All mar ine   s ta t ions  met t h e   s h e l l f i s h   g r o w i n g   w a t e r   q u a l i t y  

standard. Low l e v e l s   o f   f e c a l   c o l   i f o r m s  were ev ident   dur ing  the  February 

survey.  Possible  sources  of  contamination were the  f reshwater   inputs  S17 

and S19, which showed some contamination. The source  o f   contaminat ion  o f  
the   f reshwater   s ta t ions  was not  determined.  This  area was not  surveyed i n  

August. 
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Gunboat Bay (S ta t i ons  75-86) 

This  area i s   p r e s e n t l y  under a Schedule I c losure,  and was sur- 

veyed to   re -eva lua te   water   qua l i t y   over   two  ac t i ve   leases ,  2629A and 2629B. 

Gunboat Bay  had p rev ious l y  been surveyed  by EPS i n  1974 (1 ) a t  

wh ich   t ime   feca l   po l l u t i on   o f   t he   rece iv ing   wa te rs  was a t t r i b u t e d   t o  

contaminated  freshwater  inputs.  Animal  fecal  matter was imp l i ca ted  as t h e  

source  since  the  freshwater  streams  passed  through  grazing  lands. A 

subsequent  survey  conducted i n  August and September  1977 by   t he   p rov inc ia l  

P o l l u t i o n   C o n t r o l  and Health  Branches (8 )  conc luded  that   the  sources  o f  

contaminat ion  to  these  streams  l ikely  resul ted  f rom  pigpens and l i v e s t o c k  

i n   t h e   d r a i n a g e   a r e a .  Dye studies  conducted on res ident ia l   ground 

disposal  systems i n  Gunboat Bay proved  negat ive  for  homes c l o s e   t o   t h e  

creeks, a1 though 6 homes a long  the   shore l ine  were i d e n t i f i e d  as having 
d i rec t   d ischarges   o r   ma l func t ion ing   d isposa l  systems. A fol low-up  survey 

was conducted   by   the   Min is t ry   o f   Hea l th   (9 )   in  1978 t o   i n v e s t i g a t e  

i m p r o v a b l e   l o t s   o r   a l t e r n a t e  sewage d isposal   methods  for   those  lo ts  

i d e n t i f i e d  as having  problems i n   t h e  1977 survey.  Addi t ional  

b a c t e r i o l o g i c a l  sampl i ng o f   the   c reeks   en ter ing  Gunboat Bay was  a1 so 

undertaken.  This  sampling  program  further imp1 icated  substant ia ted  an imals  

as the  source o f  f eca l   po l l u t i on   ra the r   t han   ma l func t i on ing   g round   d i sposa l  

systems in   the  creek  dra inage  areas.  
Dur ing   the  August  survey  fecal  contamination was observed a t   a l l  

s t a t i o n s   i n  Gunboat Bay. Grouped summer MPN da ta   f o r   mar ine   s ta t i ons  75-84 

exceeded t h e   s h e l l f i s h   s t a n d a r d   w i t h  a median o f  9.5/100ml and a 90 
p e r c e n t i l e   o f  79.0/100ml. 

Al though  not sampled t o   t h e  same extent  dur ing  February,  Gunboat 

Bay a lso   exh ib i ted   feca l   con taminat ion   a t   s ta t ions  77 and 78. Several 

f reshwater samples  were c o l l e c t e d  a t  t h e  head o f  Gunboat Bay, i n c l u d i n g  

K le inda le  Creek and Anderson Creek.  These s t a t i o n s  (S20-S32) even tua l l y  

e n t e r   t h e  head o f   t h e   n o r t h  a rm (S20-S28) o r   eas t  arm (S29-S32) 
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and a l l  showed evidence  of   fecal   contaminat ion.  The sani tary  survey and 

p rev ious   i nves t i ga t i ons  (8, 9 )   i n d i c a t e d   t h a t  much o f  the  upland  area i s  

farmland. The FC:FS r a t i o   i n   s t a t i o n  S24 suppor ts   th is   observa t ion ,   w i th  a 

value  less  than 0.7, ind ica t ing   an ima l  sources. 

The f e c a l   c o l i f o r m   l e v e l s  o f  the   mar ine   s ta t ions  reached t h e i r  
h i g h e s t   l e v e l s  on September 1, 1981.  The p receed ing   day ' s   ra in fa l l   o f  

22.4mm suggests   sur face  runof f   cont r ibutes  feca l   co l   i forms  to   the bay. The 
h ighest   feca l   counts  were observed a t   s t a t i o n s  84  and  86, wi th  counts o f  

540/100ml MPN and  920/100ml MPN, respec t ive ly .  These sample s ta t i ons   a re  

l o c a t e d   a t   t h e  head o f   t h e   n o r t h  and east  arms o f  Gunboat Bay  and r e f l e c t  

the  degradat ion  in   water   qual  i t y  caused  by rain-  induced  runoff   f rom  the 

upland  areas. The f reshwater   inpu ts   a t   the  head o f   t h e  two arms may have 
a l s o  been respons ib le  f o r  t h e  contaminat ion noted a t  s t a t i o n s  75, 76, 79 

and 81, a l though  s ta t ions  80 and  83, loca ted  on  a c e n t r e   l i n e  o f  t he   no r th  

arm were no t  as highly  contaminated as these  other  stat ions.   This  suggests 
t h a t   o t h e r   u n i d e n t i f i e d   s o u r c e s ,   i n   a d d i t i o n   t o   K l e i n d a l e  and Anderson 

Creek, may have  been  respons ib le   fo r   the   unacceptab le   co l i fo rm  leve ls  
observed. 

4.2.12 C h u r c h i l l  Bay (S ta t ions  87-91) 

A1 1 m a r i n e   s t a t i o n s   i n   C h u r c h i l l  Bay met the  approved  growing 

water   s tandard  dur ing  both  the  winter  and summer sampling  periods,  although 
fecal   contaminat ion was e v i d e n t   i n   a l l   s t a t i o n s   d u r i n g   t h e   w i n t e r   s a m p l i n g .  

The bay receives  drainage from a f i e l d  area  reportedly used fo r   g raz ing  

c a t t l e  and  horses.  Freshwater  stat ion S33,  which   f lows  th rough  th is   f ie ld ,  

was sampled i n  February, and  had a mean FC coun t   o f  38/100ml.  However, 

t h i s   l ow   l eve l   con tamina t ion  was not  observed i n   t h e  immediate  receiv ing 

waters and dur ing  summer sampling  the  freshwater  source was not  f lowing. 

C h u r c h i l l  Bay had  been used  as an oys ter   re lay   a rea  by the  Oyster 

Bay Oyster Company p r i o r   t o  August 1980. However oys ter  samples c o l l e c t e d  

from Churchi 11 Bay by the   F ish   Inspec t ion  Branch on August 6, 1980  had FC 
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counts  o f  140,490  and 50 per  lOOg o f   t i s s u e  and a subsequent  sample c o l -  

l e c t e d  on August 29, 1980 y i e l d e d  an FC count   o f  700/100g. As a r e s u l t   o f  

these  h igh FC l e v e l s   i n   t h e   o y s t e r  meat, t h e   p r a c t i c e   o f   r e l a y i n g   o y s t e r s  

t o   C h u r c h i l l  Bay was discontinued. 
Al though  the EPS sampling  indicated  growing  water  standards were 

being met i n   C h u r c h i l l  Bay, drainage from t h e   g r a z i n g   f i e l d   c o u l d  

c o n t a m i n a t e   s h e l l f i s h   d u r i n g   l o w   t i d e  and was the  probable cause o f   h i g h  
t i s s u e  FC 1 eve1 s recorded  by  Fish  Inspection. 

4.2.13 Harness Is land  (Stat ions  92-991 

S h e l l f i s h   l e a s e  L.6970 was surveyed  dur ing  the summer on ly  and  a1 1 

s t a t i o n s  met t h e  approved  growing  water  standard.  Marine  station 96  had 

t h e   h i g h e s t   f e c a l   c o u n t   o f  33/100ml MPN, most  probably due t o  Haslam Creek 

(S34),  which had a mean feca l   count   o f  66.5/100ml . The o r i g i n   o f   f e c a l  

contamination t o  Haslam  Creek was not  determined.  Freshwater  stat ions S35 

t o  S37 were a lso  contaminated  but   a t   low  leve ls ,  (mean FC va lues   o f  31.7, 

14.7 and  17.7/100ml respec t i ve l y ) .  

Three  marine  stat ions,  (92-94) were es tab l i shed  to   de termine   the  
i n f l u e n c e   o f  a  sewage o u t f a l l  from Dahlex  Holdings  Ltd.,  which  services 7 

homes.  Sewage from t h i s  development i s   t r e a t e d   i n  an act ivated  s ludge 

ba tch   p lan t  and discharged  through a 52m l o n g   o u t f a l l   t e r m i n a t i n g   i n  15m o f  
water. The  maximum permi t ted   da i l y   d ischarge i s  5 .43~1~.  The marine 
samples c o l l e c t e d   o v e r   t h e   o u t f a l l   d i d   n o t   d e t e c t   t h e  sewage, nor was 

sewage observed a t   f o reshore   s ta t i ons  93  and 94 c o l l e c t e d  on a f l o o d   t i d e .  

4.2.14 Secret Cove (Stat ion  100)  

This  area i s   p resen t l y   under  Schedule I c losu re  and was no t  

ex tens i ve l y  sampled. Sources o f  sewage contaminat ion  to   Secret  Cove have 

p rev ious l y  been descr ibed  (2).  
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One marine sample s ta t i on   (100 )  was establ ished  south  of   Turnagain 

I s1  and t o   o b t a i n  background leve ls   o f   f eca l   co l   i f o rms   ove r  a new o u t f a l l .  

The o u t f a l l  combines the  sewage  and wastewaters from Secret Cove Marina and 

t h e   J o l l y  Roger Inn. Sewage  was no t   de tec ted   a t   t h i s   l oca t i on   du r ing   t he  

sampl i ng program. 

4.2.15 Smuggler Cove (S ta t i ons  101-103) 

Smuggler Cove i s  a prov inc ia l   mar ine  park and  a popular  boat 
anchorage  area. The mar ine  s ta t ions  here  d id   not  meet t h e   s h e l l f i s h  

growing  water  standard. 

Sample s ta t i ons   f o r   wa te r  and shel l   s tock were e s t a b l i s h e d   t o  
determine  the  impact o f  vessel  discharges. The  number o f  boats  present i n  
Smuggler Cove dur ing   the  sampl i ng   pe r iod  ranged  from 7 t o  23. On August 

22, 1981  marine  stat ions 101-103  had the i r   h ighes t   f eca l   coun ts   o f  110,240 

and  130/100ml MPN respec t i ve l y ,   co inc iden t   w i th   t he   g rea tes t  number o f  

boats . 
I n   a d d i t i o n   t o   w a t e r  samples, she l l s tock  samples  were analyzed and 

contamination was evident. The range f o r   a l l  shel 1 s tock samples was from 

L20 t o  490/100g MPN, The on ly   iden t i f ied   source   o f   con taminat ion  was t h e  

overboard  d ischarge  of  sewage from  anchored  vessel s i n   t h e   v i c i n i t y   o f   t h e  

c o l l e c t i o n   s i t e s .  

Smuggler Cove was l a s t  surveyed i n  1974(1)  by  the  Environmental 
Pro tec t ion   Serv ice  and was a l s o   s u b j e c t   t o  sewage contamination  from  vessel 

d ischarges  at   that   t ime,  a l though  shel  1 f i s h  growing  water  standards were 

met. 

4.2.16 Halfmoon Bay (S ta t i ons  104-115) 

Sampling i n  Halfmoon Bay  was c o n f i n e d   p r i m a r i l y   t o   t h e  Brooks 

Cove, Frenchman's Cove and P r i e s t l a n d  Cove areas, as these were the  major 

i d e n t i f i e d   s h e l l f i s h  areas. All mar ine   s ta t ions   w i th   the   except ion   o f  105 
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and  114 met t h e  approved  growing  water  standard,  although  contamination was 

no ted   a t   s ta t i ons  104,108,109,110,111,112 and 113. 

Hal fmoon  Bay has cons iderab le   res ident ia l  development  along  the 

foreshore and several new subd iv is ions   a re   in   the   p lann ing   s tages   o r   a re  
being  constructed.  Presently,  most sewage disposal i s  accomplished  by 

on-si te  ground  disposal  systems  however one marine sewage o u t f a l l  
d ischarges   to   the  bay and t h r e e   a d d i t i o n a l   o u t f a l l s  have been approved  by 

t h e   p r o v i n c i a l  Waste  Management Branch. P e r t i n e n t   d e t a i l s   o f   t h e s e   p e r m i t s  

a re   g iven  below. 

Permi t ted Sewage Discharges t o  Halfmoon Bay 

I 

m 

a 

I 

Q 

Maximum D a i l y  

Permit  Holder Permi t No. F1  ow(m3) Treatment  Status 

Hal fmoon  Bay Proper t ies  PE-5779 200 secondary not   const ructed 
Oval l e  & Marshal 1 PE-6041 3.5 sept ic   tank not   const ructed 

Hal fmoon Bay Developments PE-375 200 secondary const ructed 
Brynel son-Benzon Rea l ty  PE-5184 95 secondary not   const ructed 

Receiving  waters i n   t h e   v i c i n i t y   o f   t h e   e x i s t i n g   d i s c h a r g e  (PE- 

375, STP 2 )  were no t  sampled  due t o   t h e  absence o f  a  she1 1 f i s h  resource. 
However, the   opera t ion   o f   the   t rea tment   p lan t  was observed  during  both  win- 

t e r  and summer surveys and t h i s   i n f o r m a t i o n  i s  presented i n  Appendix VIII. 

The source (s )   o f   con tamina t ion   t o   s ta t i ons  104  and  105 was n o t   i d e n t i f i e d  
a l though   h igh   f eca l   l eve l s  were observed  only  dur ing  the summer survey. 

The inc reased   boa t ing   ac t i v i t y  and summer occupancy o f  homes  may have been 

responsib le   for   the  observed  contaminat ion.   In   addi t ion,   two  houseboats 

were  anchored i n   t h i s  area (known l o c a l l y  as Frenchman's Cove)  and both 
were  occupied. The methods o f  sewage disposal on the  houseboats were not  

pos i t ive ly   determined  a l though one occupant  reportedly used  shore 

f a c i l i t i e s .  
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f e c a l   c o l i f o r m   l e v e l s   i n   s t a t i o n s  111-113 ranged  from  L2 t o  

33/100ml, w i t h   t h e   s l i g h t l y   h i g h e r   l e v e l s   n o t e d   d u r i n g   t h e   w i n t e r   s u r v e y .  

Sample s t a t i o n  114  exceeded the  growing  water  standard and the  

contamination was a t t r i b u t e d   t o  a raw sewage discharge  from a dwe l l i ng  

onshore.  Fecal p o l l u t i o n  was also  noted i n  f reshwater   s ta t ion  S42, 

e n t e r i n g   a t   t h i s   l o c a t i o n .  The h i g h   f e c a l   l e v e l s   i n   s t a t i o n  114  were on ly  

recorded  dur ing  the summer survey. 

4.2.17 Buccaneer Bav (S ta t i ons  116-1201 

A1 1 mar ine  s ta t ions met t h e  she1 1 f i s h  growing  water  qual i t y  

s tandard  wi th   the  h ighest  FC count  being  17/100ml. 
The area was also  surveyed by EPS i n  1974 (1), and the  s tudy 

concluded  that  boat  anchorage and summer residence  occupancy d i d   n o t   r e s u l t  

i n  contamination o f  t h e  clam  beds i n   t h e  bay. 

4.2.18 S e c h e l t   I n l e t   ( S t a t i o n s  121-128) 

Two s h e l l f i s h   l e a s e s ,  L.6992 and L.3872, were  sampled  and a l l  

mar ine   s ta t ions  met the   she l l f i sh   wa te r   qua l i t y   s tandard   excep t   s ta t i on  121 
where FC counts   o f  46 and  540/100ml  were recorded. A1 1 s t a t i o n s  had 

evidence  of  fecal  contamination.  There was no development or  f reshwater 

i n p u t s   i n   t h e   a r e a  and these  high  values may have resul ted  f rom a heavy 

r a i n f a l l  which  occurred on August 31. I n   f a c t ,   t h e   h i g h e s t   f e c a l  

c o l  i form  counts  at  a1 1 s ta t i ons  were observed on August 31,  1981, co i   nc i -  
dent   w i th  a 22.2mm r a i n f a l l   i n  a  24 hour  period. The  amount o f   r a i n f a l l   i n  

such a shor t   per iod ,  and r e s u l t a n t  landwash, may have c o n t r i b u t e d   t o   t h e  

e leva ted   feca l   co l i fo rms observed.  Another  possible  source  of  contamina- 

t i o n  was a harbour  seal  which was repeatedly  observed i n   t h e   v i c i n i t y   o f  

the  leases. 

Y 
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4.2.19 Storm Bay ( S t a t i o n s  129-140) 

A1 1 m a r i n e   s t a t i o n s  met t h e  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   s t a n -  

d a r d   o v e r   s h e l l f i s h   l e a s e s  L.3596 and L.6497, 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  

131 which was skewed by one h i g h   c o u n t   o f  1600/100ml MPN. All s t a t i o n s  

showed some l e v e l   o f   c o n t a m i n a t i o n   w i t h   t h e   h i g h e s t   l e v e l s   o b s e r v e d  on 

August 31 and  September 1, 1981 c o i n c i d e n t   w i t h   h e a v y   r a i n f a l l .  The t o t a l  

r a i n f a l l  was 28.7mm i n  48 hours. The two  f reshwater   inpu ts  (S46 and S47) 

had  no s i g n i f i c a n t   i m p a c t  on t h e   l e v e l s   o f   f e c a l   c o l i f o r m s   i n   t h e   m a r i n e  

rece iv ing   water .   Other   poss ib le   sources   o f   con taminat ion   were   the  homes 

1 oca ted   a long  the   eas t   shore ,   bu t   feca l   co l i fo rm  leve l  s t h e r e   d i d   n o t  

i n d i c a t e   t h e   p r e s e n c e  of sewage sources i n   t h i s  area. 



- 40 - 

4.3 Area I11 - U c l u e l e t   I n l e t  and Tof ino  Areas 

Sampling i n  Study  Area  I11 was conducted  from  February  8-25, 1982. 

The sampl ing  areas  are shown i n   F i g u r e  8 and o y s t e r   l e a s e   l o c a t i o n s   a r e  

shown i n   F i g u r e  9. Dur ing   the   survey  388 marine  samples  were  col lected 

f rom  86  sampl ing  locat ions.  The sampling  program was l i m i t e d  due t o  poor 

weather  and  local   power  outages  which  prevented  complet ion  of   two  sets  of  

analyses. 

Rainfa l l   recorded  by  the  Atmospher ic   Envi ronment   Serv ice  a t   Tof i   no 

A i r p o r t  between  February 8-25,  1982  amounted t o  644.0 mm compared w i t h  

527.5 mm recorded  by EPS personnel  a t  t h e  Mackenzi e Beach Resort.   Both 

v a l u e s   e x c e e d   t h e   h i s t o r i c a l   m o n t h l y   p r e c i p i t a t i o n   a v e r a g e   o f  326.6 mm 

(10).  The e f f e c t   o f   r a i n f a l l  on w a t e r   q u a l i t y  was d i f f i c u l t   t o  assess  due 
t o   i n s u f f i c i e n t   d a t a ;  however, feca l  c o l i f o r m  l e v e l s   i n   U c l u e l e t  I n l e t  

inc reased  as   the   survey   p rogressed,   co inc ident   w i th  more i n t e n s i v e   r a i n f a l l  

(Tab le  1). 

4.3.1 U c l u e l e t   I n l e t  

U c l   u e l   e t   I n 1   e t  has  been  under she1 1 f i s h   c l o s u r e   s i n c e  1972  due t o  

discharges  from  numerous r a w  and s e p t i c   t a n k   o u t f a l l s ,  moored  vessels and 

f i s h   p r o c e s s i n g   p l a n t s .  The background  assoc iated  wi th  sewage d i s p o s a l   i n  

U c l u e l e t   i s   d e s c r i b e d   i n   d e t a i l   e l s e w h e r e   ( 1 1 ) .   B r i e f l y ,   t h e   V i l l a g e   o f  

U c l u e l e t   i n s t a l l e d  a s a n i t a r y  sewer  system i n  1967 t o   c o l l e c t   s e p t i c   t a n k  

e f f l u e n t  and  discharge i t  t o   U c l u e l e t   I n l e t   t h r o u g h  a s e r i e s   o f   e i g h t  

m a r i n e   o u t f a l l s .  A t  t h a t   t i m e  each o u t f a l l  was r e g i s t e r e d   w i t h   t h e  

Po l lu t ion   Cont ro l   Board   however   on ly  one o u t f a l l  , l o c a t e d   a t   t h e   f o o t   o f  

Bay S t r e e t ,  had  an e f f l u e n t   d i s c h a r g e   p e r m i t  (PE-207). T h i s   p e r m i t   i s  

s t i  11 i n   e f f e c t  and a1 l ows   t he   d i scha rge   o f   130  m3/day o f   u n t r e a t e d  

domest ic sewage t h r o u g h   t h i s   o u t f a l l .   I n  1979 t h e   V i l l a g e  embarked on an 

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

raw sewage o u t f a l l s   ( L y c h e  Road and  Hemlock S t r e e t )   t o   t h e  Bay S t r e e t  
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o u t f a l l  (11). The present volume discharged  through PE-207 represents i n  

excess o f  50% o f   t h e   t o t a l  Vi 1 lage sewage f low  wi th   the  remainder   be ing 

d i scha rged   th rough   ou t fa l l  s a t  Eber Street,   Alder  Steet,  Garden St ree t ,  

Alma S t ree t  and  Cedar St reet .  These o u t f a l l   l o c a t i o n s   a r e  shown i n  

Appendix V ,  Figure  2. 
I n   J u l y  1981 t h e   V i l l a g e   a p p l i e d   f o r  a new p e r m i t   t o   c o n s t r u c t  

sewage ho ld ing  ponds and  a  sewage o u t f a l l   t o   d i s c h a r g e   d u r i n g   t h e  ebb t i d e  

i n t o   U c l u e l e t   I n l e t .   C o n s t r u c t i o n   o f   t h e s e  works  would  elminiate  the 

e x i s t i n g  mu1 t i p 1  e discharges and conso l   ida te   the   d ischarge  a t  a p o i n t  230 m 

n o r t h e a s t   f r o m   t h e   n o r t h e r n   t i p   o f  Hyphocus Is land.  A t  t h e   t i m e   o f   w r i t i n g  

t h i s   a p p l i c a t i o n  was s t i l l  under  review and cons idera t ion  has  been g i v e n   t o  

r e l o c a t i n g   t h e   o u t f a l l   t o  a p o i n t   o f f   t h e   s o u t h e r n   t i p   o f  Hyphocus I s1  and 

(pers. comm.) . 
Ef f luent   d ischarge  permi ts   a re   a lso   he ld  by  two f i sh   p rocess ing  

plants;   Central   Nat ive  Fisherman's Co-op (PE-3430)  and Trans-Paci f ic   F ish 

Ltd, (PE-3301). I n   a d d i t i o n ,  6 f i s h   b u y i n g   s t a t i o n s   a l s o  have  discharges 

t o   t h e   i n 1   e t .  The e f f l  uent   d isposal   pract ices o f  t he   f i sh   p rocess ing  

p l a n t s  and buying  stat ions  have been reviewed  by  Hatf ie ld  (12) and are  
summarized i n  Table 5. Dur ing  the  survey  these  plants were not  operat ing.  

Add i t iona l  sewage d i scha rges   i n to   Uc lue le t   I n le t   i nc lude  raw 

ou t fa l l s   se rv ing   i nd i v idua l   res idences  and  a mar ine   ou t fa l l   d ischarg ing  

sep t i c   t ank   e f f l uen t   f rom  the   I t t a t soo   I nd ian   V i l l age ,   l oca ted   ac ross   t he  

i nl   e t   f rom  Uc l   ue l   e t .  
As a r e s u l t  o f  the  cons iderable  background  in format i  on a v a i l  ab1  e 

f o r   t h i s  area  (reviewed i n   r e f .  11) , sampl i n g   o f   t h e  Vi 11  age o f   Uc l   ue l   e t  

sewage o u t f a l l s  was not  undertaken  dur ing  th is  survey. However, ex tens ive  

marine  sampling was conducted t o  assess t h e   b a c t e r i o l o g i c a l   w a t e r   q u a l i t y  

and determine  the adequacy o f   t he   p resen t  Schedule I s h e l l f i s h   c l o s u r e .  O f  

t h e   f o r t y - f o u r  sample s t a t i o n s   e s t a b l i s h e d   i n   U c l u e l e t   I n l e t ,   o n l y  6 met 
the  shel  1 f i s h  growing  water  standard. The remainder o f   t h e   s t a t i o n s ,   w i t h  

the  except ion  o f  8, 10,  13,  15,  20,  31, 32,  34 and 40, were cont inuously  

po l l u ted   w i th   respec t   t o   t he   she l  1 f i sh   s tandard  (i .e. t he  median feca l  
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c o l i f o r m  MPN exceeded 14/100 m l  ). The h i g h e s t   f e c a l   c o l i f o r m   l e v e l s  were 

observed  along th.e western  shore1  ine  wi th  decreasing  levels  a long  the 

c e n t r e   l i n e  and eas tern   shore l ine   respec t ive ly .   Th is   da ta   i s  shown i n  

Table 2. 

D 

Y 

TABLE 2. MEDIAN FECAL  COLIFORM  LEVELS AT UCLUELET INLET STATIONS (MPN/100 m l )  

Western  Shore 

240 ( s t a t i o n  11) 

130 ( I' 17) 
33 ( I' 18) 

170 ( " 22) 
79 ( I' 23) 
21 ( 'I 28) 

79 ( 12) 

107.4 
81  .O 
79 

I 5 
7 

I 49 
I 49 
I 23 
I 27 

Centre  L ine 

26.6 
19.3 
25 

( s t a t i o n  10) 
( 'I 13) 
( I' 16) 
( 19) 
( I' 24) 
( 'I 27) 

Eastern Shore 

23 ( s t a t i o n  
23 ( I' 

11 ( 
7 ( 

49 ( 
33 ( 'I 

33 ( u 

II 

- 
25.6 -geometric mean 
21.6 -a r i t hmet i c  mean cumulat ive 
23 -median 1 

This  data i s   c o n s i s t e n t   w i t h   t h e  known sources  of  sewage 
p o l l u t i o n ,  most o f   wh ich   a re   loca ted   a long  the   wes tern   shore l ine   w i th in   the  

boundar ies  o f   the  V i1 1 age o f  Ucl  uel  et.  

The i n f l u e n c e   o f   t i d e s  on w a t e r   q u a l i t y   i n   t h e   I n l e t  was examined 

and the   resu l t s   a re   p resen ted   i n   Tab le  3. I n   t h i s   a n a l y s i s   d a t a  was 

combined  from  sample s t a t i o n s   i n  each  sampling  area  (west,  centre,  east) 

TABLE 3. INFLUENCE OF TIDES ON UCLUELET INLET WATER QUALITY 

High  Slack F1 ood - Ebb 

Locat ion 50 p c t l  90 pc t2  n 50 p c t  90 p c t  n 50 p c t  90 p c t  n 

West shore 33  114.7 13  240 61600 9 70 749 23 
Centre 5 37.8 17 1 7  33 14  41 146 24 
East  shore 64 134 19 27 36.2 8 2 7.1 13 Ulr 

1 median 
2 percent i  1 e 

WII 

w 

WI 
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according t o   t h e   s t a t e   o f   t h e   t i d e   a t   t h e   t i m e   o f   c o l l e c t i o n .   I n   a l l  cases 

except  two,  the  approved she1 l f i s h  growing  water  standard was exceeded i n  

a l l  areas on a l l  s tages   o f   the   t ide .  The poores t   water   qua l i t y  was measured 

along  the  western  shore on t h e   f l o o d   t i d e .  However, these  h igh  feca l  
c o l i f o r m   l e v e l s  may have been  more a f u n c t i o n   o f   r a i n f a l l   t h a n   t i d a l  

cond i t i ons  as a l l   f l o o d   t i d e  samples  were c o l l e c t e d  on February  12 

c o i n c i d e n t   w i t h  a 24-hour r a i n f a l l   o f  93.4 mm. 
Linear   regress ion  analys is  was performed on grouped MPN d a t a   t o  

examine t h e   v a r i a t i o n   o f  MPN's a g a i n s t   r a i n f a l l  and s a l i n i t i e s .  The data 

i s  presented i n  Table 4. 

TABLE  4. REGRESSSION COEFFICIENT ANALYSIS-UCLUELET INLET 

Y X 1  X2 x3 

West shore 0.48 

East  shQre 0.19 
Cent r e  0.03 

S tua r t  Bay 0. 08 
Spr ing Cove 0.14 

All I n l e t   s t a t i o n  (6-32) 0.21 

0.06 

0.41 
0.43 

0.46 
0.27 

0.07 

0.07 

0.35 

0.38 

0.72 
0.61 

0.05 

Where Y = MPN/100 m l  f o r  each s t a t i o n   i n  sampl ing  area 

X 1  = 24 h o u r   r a i n f a l l  (mm) 
X2 = antecedent 24 h o u r   r a n f a l l  (mm) 
X3 = s a l i n i t y   ( p p t )  

Note: r values  are  absolute  value 
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The r e g r e s s i o n   c o e f f i c i e n t  Val ues are, i n  most  cases, too  1 ow 

be  cons idered  s ign i f icant .  However, the   da ta   fo r   S tuar t  Bay  shows a 

reasonab le   cor re la t ion  ( r = 0.72) between feca l   co l   i f o rm  l eve l  s and 

s a l i n i t y .   I n   t h i s  case t h e r e   i s  an i nve rse   co r re la t i on :   h igh   f eca l  

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

sources o f   feca l   po l lu t ion   be ing   assoc ia ted   w i th   f reshwater .  The poor 

c o r r e l a t i o n s   o b s e r v e d   w i t h   r a i n f a l l  may be due, i n   p a r t ,   t o  a l a c k   o f  

s u f f i c i e n t   t i m e - s e r i e s   r a i n f a l l   d a t a .  

t o  

4.3.1.1 Head o f   U c l u e l e t   I n l e t .  Sample s t a t i o n s  were no t   es tab l i shed 

i n t h i s  area due t o   i t s   e x c l   u s i v e  use as  a l o g  dumpi  ng , s o r t i n g  , and 

booming area.  Data from mar ine  s ta t ions 1 and 5 i nd i ca ted   f eca l   co l i f o rm 
leve ls   inc reased as  one approached the   Uc lue le t   t owns i te .  No sources o f  

contamination were  observed a t  t h e  head o f   t h e   i n l e t  and samples taken a t  

the  major  creeks  (Smith Creek - S1, Thornton Creek - S3 and Mercant i le  

Creek - S 4 )  showed low   l eve l s   o f   f eca l   co l i f o rms ,   t he   h ighes t  mean value 

bei  ng  11/100 m l  . 
4.3.1.2 U c l u e l e t   I n l e t   E a s t  Shore (S ta t ions  8-37). All marine 
s ta t ions   loca ted   a long  the   eas tern   shore l ine  exceeded the  approved s h e l l -  

f ish  growing  water  standard,   a l though no sources  of   fecal   contaminat ion 

were pos i t i ve l y   i den t i f i ed .   F reshwate r   s ta t i ons  S6,  S7, S8, S9 and S10 i n  

t h i s   a r e a   d i d   n o t   e x h i b i t   s i g n i f i c a n t   f e c a l   c o l i f o r m   l e v e l s .  The major 

popu la t ion   cen t re  on the  east  shore i s   t h e   I t t a t s o o   I n d i a n  Reserve, s ince  

much o f   P o r t  A1 b ion  has now been  abandoned. The s a n i t a r y   s u r v e y   i n   P o r t  

A1 bion  found  only  two homes and one houseboat  occupied, none of   which were 

imp l i ca ted  as p o l l u t i o n  sources. The I t t a t s o o   I n d i a n   V i l l a g e  has approxi- 

mate ly  45 homes and 300 residents.  Twelve homes are   repor ted ly   serv iced  by 

sept ic   tanks  and on -s i t e  ground  disposal  while  the  remainder  are  connected 

t o  a sewer  system w i t h   m a r i n e   o u t f a l l .  Homes connected t o   t h e  sewer  system 

have i n d i v i d u a l   s e p t i c   t a n k s   l e a d i n g   t o  a large  ho ld ing  tank  which  d ischar-  

ges through a 274 m o u t f a l l   t o   t h e   m i d d l e   o f   t h e   i n l e t  near   Nat ive  Is1  e t .  

I 

Y 

YI 

I 

Y 
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Ne i ther   the   on-s i te   d isposa l  systems  nor   the  out fa l l  were p o s i t i v e l y  

i d e n t i f i e d  as pol 1 u t ion   sources   to   the   eas tern  shore1 i ne.  Dye added t o   t h e  

o u t f a l l  was not  observed i n   t h e   i n l e t   i n d i c a t i n g  it did  not   sur face.  

4.3.1.3 U c l u e l e t   I n l e t  West Shore. All mar ine   s ta t i ons   w i th   t he  

excep t ion   o f  38 and 39 exceeded the  approved  shel l f ish  growing  water  

standard.  Stat ions 38 and 39, wh i l e  showing some ev idence  o f   feca l  

contamination, were t o o   f a r  removed f rom  the   po l l u t i on   sou rces   t o  become 

po l  1 u ted   to   unacceptab le   leve l  s. 
The source( s )  of   contaminat ion  to   Spr ing Cove ( s t a t i o n s  40-44) 

was n o t   i d e n t i f i e d .  The area  can be used ex tens i ve l y  by f i sh ing   vesse ls  

u n l o a d i n g   f i s h   a t   t h e  B.C. Packers P1 ant however t h i s  was not  observed 
during  the  survey.  There  are  approximately 5-6 homes i n   t h e   v i c i n i t y   o f  
mar ine   s ta t ions  41 and 42 which  are  not  connected t o   t h e   V i l l a g e   o f  

Uc lue le t  sewage c o l l   e c t i o n  system. There was no evidence  of  sewage 

contamination  from  these homes. 

The remainder   o f   the  western  shore l ine was highly  contaminated 

w i t h  sewage. I n   a d d i t i o n   t o   t h e  sewage sources  described i n  Section 

4.3.1, a beach  survey  located 16 separate sewage d ischarges  f rom  pr ivate 

residences and several more s torm  cu lver ts  and freshwater  inputs.  Some 
o f   t h e   s t o r m   c u l v e r t s  were  sampled (S12-S16) and a l l  showed evidence o f  

fecal   contaminat ion.  The drainage i n  these  cu lver ts  had very  low FC:FS 
ra t i os   wh ich  can  be i nd i ca t i ve   o f   an ima l   sou rces   o f   f eca l   po l l u t i on .  

However, the  drainage  area is   exc lus ive ly   u rban,   the   on ly   an ima l   sources  
being  domest ic   pets .   Therefore  the  low  ra t ios  are most p robab ly   the   resu l t  

o f   d i f f e r e n t i a l   d i e - o f f   r a t e s   o f   f e c a l   c o l i f o r m s  and feca l   s t rep tococc i .  

Since some o f   t h e  homes in   t he   t owns i te   a re   no t   connec ted   t o   t he  sewer 

( p a r t i c u l a r l y   i n   t h e   d r a i n a g e   a r e a   f o r  S14), the  feca l   contaminat ion 
obse rved   p robab ly   resu l ted   f rom  sep t i c   t ank - t i l e   f i e ld  seepage  and 

t h e r e f o r e   d i d   n o t   g i v e   r a t i o s   r e p r e s e n t a t i v e   o f   f r e s h  human feca l  

po l  1 u t i on .  

w 
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D u r i n g   t h e   s u r v e y   n o n e   o f   t h e   f i s h   p r o c e s s i n g   ( 2   p l a n t s )  or  

p a c k i n g   ( 6   p l a n t s )   f a c i l i t i e s  were opera t i ng   (Tab le   5 ) .  Sewage d ischarges 

f rom  these  sources and v e s s e l s   d o c k i n g   a t   t h e s e   f a c i l i t i e s  may cause  water 

q u a l i t y   d e t e r i o r a t i o n  beyond tha t   observed  dur ing   the   survey .  

4.3.2 Browning  Passage,  Meares  Island  and  Tofino 

Sampling i n   t h i s   p o r t i o n   o f   t h e   s t u d y   a r e a  was c o n f i n e d   t o  

commercial   oyster  leases i n  Lemmens I n l e t  and  Browning  Passage,  and i n   t h e  

i m m e d i a t e   v i c i n i t y   o f   t h e   V i l l a g e   o f   T o f i n o .  Water q u a l i t y  was g e n e r a l l y  

good w i th   on l y   two   s ta t i ons   exceed ing   t he   she l l f i sh   g row ing   wa te r   s tandard .  

O y s t e r   l e a s e s   i n  Gunner I n l e t  (UF 639  and UF 640) and a long  the   eas t   shores  

o f  Meares I s l a n d  (L. 2020)  were  surveyed  but  were  not  sampled  due t o   t h e  

absence o f   p o l l u t i o n  sources. 

4.3.2.1 Browning and D u f f i n  Passage  (Sample S t a t i o n s  45-66).  Marine 

sample   s ta t ions   were   es tab l i shed  in   Browning   Passage  to   assess   water  

q u a l i t y  a t  2 oys te r   l eases  (L. 1998  and L. 1996) and de termine  the   impact  

o f  sewage d ischarges  f rom  the Vi 11  age o f   T o f i n o  on wa te r   qua l i t y .   On ly  

m a r i n e   s t a t i o n s  63 and  65  were  contaminated  wi th   feca l   po l lu t ion  beyond 

accep tab le   she l l f i sh   g row ing   wa te r   s tandards .   Ne i the r   o f   t hese   two  

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

The e x i s t i n g  sewage works f o r   t h e   V i l l a g e   o f   T o f i n o   h a v e  been 

desc r ibed   a t   l eng th   by   Mo the rwe l l   ( 13 ) ,   wh i l e   was te   wa te r   hand l i ng   p rac -  

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

b y   H a t f i e l d   ( 1 2 ) .   T h i s   i n f o r m a t i o n   i s  summarized i n  Table 6. 

B a c t e r i o l o g i c a l   s a m p l i n g   o f   t h e   T o f i n o   H a r b o u r   a r e a  has 

p r e v i o u s l y  been  conducted  by EPS and WMB and t h e   r e s u l t s   a r e  summarized i n  

Table 1. C o l i   f o r m   l e v e l s   o b t a i n e d   d u r i n g   t h e  1982  survey  were  general ly 

l ower   t han   p rev ious   s tud ies ,  a1 though  both EPS and WMB d a t a   c o l l e c t e d   a l o n g  

t h e   s h o r e l i n e   i n   t h e   v i c i n i t y   o f  PE-3287 i n d i c a t e d  sewage was no t   reach ing  

t h e   s h o r e .   D u r i n g   t h e   v a r i o u s   f i s h i n g   s e a s o n s ,   f e c a l   c o l i f o r m   d e n s i t i e s  

would 1 i k e l y   i n c r e a s e   i n   t h e   h a r b o u r   a r e a  due t o   o v e r b o a r d  sewage 
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d i  scharges  from  moored  vessels a 

I, 

Ind d ischarges from t h e   f i s h   p r o c e s s i n g  

opera t i ons   wh ich ,   i nc iden ta l l y ,   we re   no t   ope ra t i ng   du r ing   t h i s   su rvey .  

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

Beck,  Stone  and  Nei lson  Is lands was no t   a f fec ted   by   t he   d i scha rges  o f  

sewage f rom  Tof ino.  

4.3.2.2 Meares  Is land. 

oys te r   l eases  and  water qua 

Sampl i ng  on 

l i t y  o v e r   a l l  

- 
Meares I s 1  and was c o n f i n e d   t o  5 

leases was e x c e l l e n t   w i t h   n o  

po l lu t ion   sources   be ing   observed.   F reshwater   sample   s ta t ions  S19-S25 were 

n o t   c o n t a m i n a t e d ,   w i t h   f e c a l   c o l i   f o r m  means ranging  from  0/100 m l  t o  11/100 

m l  . I 

- 

m 
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AREA I - FIGURES 
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APPENDIX I 
F I G U R E  3 MARINE  AND  FRESHWATER  SAMPLE  STATION  LOCATIONS - 

FURRY  CREEK  TO  HORSESHOE  BAY 
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A P P E N D l X  I 
FIGURE 4 MARINE  AND  FRESHWATER  SAMPLE  STATION  LOCATIONS - 

B O W E N   I S L A N D  
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APPENDIX I 1  

AREA I - TABLES 



S t a t i o n  

HSOOl 

HS002 

HS003 

HS004 

HS005 

HS006 

HS007 

Fecal   Col i form  Uni ts  - MPN 
S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  

49   24 .60   123   27 .82  

49   24 .00   123   27 .82  

49  24.40  123  28.10 

49   24 .35   123   28 .22  

49  24.25  123  28.20 

49   24 .13   123   28 .22  

49   24 .05   123   28 .50  

D a t e  

81 /05 /25  
81 /05 /26  
81/05/27  

81 /05 /29  
8 1 / 0 6 / 0 1  

81/05/25  
81 /05 /26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
81 /06 /01  

81 /05 /25  
81 /05 /26  
81/05/27 

81 /05 /29  
8 1 / 0 6 / 0 1  

81 /05 /25  
81/05/26  
81/05/27  
81 /05 /28  
81/05/29  
8 1 / 0 6 / 0 1  

8 1 / 0 5 / 2 5  
81 /05 /26  
81/05/27  
8 1/0 5/28  
81/05/29  
8 1 / 0 6 / 0 1  

81 /05 /25  
81 /05 /26  
81/05/27  

81/05/29  
81 /06 /01  

8 1 / 0 5 / 2 5  
81 /05 /26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
8 1/0 6/0 1 

81 /05 /28  

81 /05 /28  

81 /05 /28  

T i m e  

0845  
1220 
1 1 3 2  
1140 
1 1 2 5  
1 2 2 5  

0 8  50 
1220 
1130 
1140 
1 1 2 5  
1 2 2 0  

0855  
1 2 1 5  
1125 
1135 
1120  
1220  

0855  
1 2 1 5  
1 1 2 5  
1 1 3 5  
1 1 2 0  
1220  

0900 
1 2 1 5  
1 1 2 5  
1 1 3 5  
1 1 2 0  
1220  

0905  
1 2 0 5  
1 1 3 5  
1130 
1 1 1 5  
1210  

0910 
1 2 0 5  
1110 
1 1 2 5  
1 1 1 5  
1210  

T i d e  

H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

i 

F e c . C o l i f .  S a l i n i t y  P 

11 
<2  

2 
< 2  
< 2  

2 

22 
< 2  
< 2  

2 
5 
2 

13 
4 
2 
2 

< 2  
< 2  

1 3  
< 2  
8 
4 

< 2  
5 

17 
2 
4 

1 3  
(2  

2 

3 3  
(2  

2 
33  

4 
(2  

1 4  
2 
8 

< 2  
(2  
(2  

14 .0  
14 .0  
1 1 . 0  
12 .0  
13 .0  
11 .0  

1 4 . 0  
14.0 
1 2 . 0  
13 .0  
1 3 . 0  
10 .0  

14 .0  
1 4 . 0  
1 0 . 0  
13.0 
1 2 . 0  
10 .0  

14 .0  
1 3 . 0  
12 .0  
1 3 . 0  
12 .0  
1 0 . 0  

1 4 . 0  
14 .0  
12 .0  
13 .0  
1 2 . 0  
1 0 . 0  

1 4 . 0  
1 4 . 0  
11 .0  
13 .0  
12 .0  
1 0 . 0  

14 .0  
1 4 . 0  
1 2 . 0  
13 .0  
1 2 . 0  
12 .0  
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I A P P E N D I X  I I 

TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I ) 

S a l i n i t y   U n i t s  - PPT 
I Fecal  Col i form Un i t s  - MPN 

S t a t i o n  T i d e  F e c . C o l i f .  S a l i n i t y  Time L a t i t u d e  

49 24.18 

L o n g i t u d e  

123 28.60 

D a t e  
m 

81/05/25 
81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

7 14.0 
<2 14.0 
2 13.0 

< 2  13.0 
2 12.0 

<2 10.0 

HS008 

nsoog 

HSOlO 

n s o u  

H S 0 1 2  

H S 0 1 3  

ns014 

0915 
1205 
1110 
1125 
1110 
1210 

H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

49 23.40 123 29.40 81/05/25 
81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

0925 
1200 
1105 
1120 
1105 
120  5 

H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

31 14.0 
<2 14.0 
2 14.0 
2 14.0 
2 12.0 

<2 11.0 
I 

123 29.68 49 23.50 81/05/25 
81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

0930 
1200 
1105 
1120 
10 50 
1205 

H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

8 14.0 
8 14.0 
2 13.0 

<2 13.0 
< 2  11.0 
<2 11.0 

123 29.82 81/05/25 
81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

49 23.58 09 30 
1200 
1100 
1120 
1050 
1205 

H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

33 14.0 
<2 14.0 
5 12.0 

13 12.0  
<2 12.0 
2 12.0 

49 23.08 123 32.45 81/05/25 
81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

0945 
1150 
1055 
1110 
1045 
1155 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

95 13.0 
2 14.0 
4 16.0 

<2 13.0 
8 13.0 

11 12.0 

49 23.00 123 32.13 81/05/25 
81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

0945 
1150 
1050 
1110 
1045 
11 55 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

79 13.0 
<2 14 .O 
5 14.0 
5 12.0 
2 12.0 

<2 12.0 

49 23.10 123 31.65 81/05/25 
81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

0950 
1145 
10 50 
1105 
1045 
1155 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

110 13.0 
13 14.0 
2 14.0 
2 13.0 

<2 13.0 
2 12.0 



- 

A P P E N D I X  I I 
TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  

S t a t i o n  

HS015 

HS016 

HS017 

HS018 

HS019 

HS020 

HS021 

( A r e a  I ) 

Fecal C o l i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

L a t i t u d e  

49  23.18 

49  23.23 

49  23.28 

49  23.48 

49  23.55 

49  23.60 

49  23.75 

L o n g  i t u d e  

123   31 .25  

123   30 .86  

123   30 .71  

1 2 3   3 0 . 5 5  

123   30 .30  

123   30 .02  

123   29 .99  

D a t e  

8 1 / 0 5 / 2 5  
8 1 / 0 5 / 2 6  
8 1 / 0 5 / 2 7  
8 1 / 0 5 / 2 8  
8 1 / 0 5 / 2 9  
8 1 / 0 6 / 0 1  

8 1 / 0 5 / 2 5  
8 1 / 0 5 / 2 6  
8 1 / 0 5 / 2 7  
8 1 / 0 5 / 2 8  
8 1 / 0 5 / 2 9  
8 1 / 0 6 / 0 1  

8 1 / 0 5 / 2 5  
8 1 / 0 5 / 2 6  
81/05/27 
8 1 / 0 5 / 2 8  
81 /05 /29  
8 1 / 0 6 / 0 1  

8 1 / 0 5 / 2 5  
8 1 / 0 5 / 2 6  
8 1 / 0 5 / 2 7  
8 1 / 0 5 / 2 8  
81 /05 /29  
8 1 / 0 6 / 0 1  

8 1 / 0 5 / 2 5  
8 1 / 0 5 / 2 6  
8 1 / 0 5 / 2 7  
8 1 / 0 5 / 2 8  
8 1 / 0 5 / 2 9  
8 1 / 0 6 / 0 1  

8 1 / 0 5 / 2 5  
8 1 / 0 5 / 2 6  
81 /05 /27  
8 1 / 0 5 / 2 8  
8 1 / 0 5 / 2 9  
8 1 / 0 6 / 0 1  

8 1 / 0 5 / 2 5  
8 1 / 0 5 / 2 6  
8 1 / 0 5 / 2 7  
8 1 / 0 5 / 2 8  
8 1 / 0 5 / 2 9  
8 1 / 0 6 / 0 1  

- 64 - 

Marine Sample   S t a t ions  

Time 

1000 
1140 
1 0 4 5  
1 1 0 5  
1040 
1155  

1 0 0 0  
1140 
1 0 4 5  
1 1 0 5  
1040 
11 50 

1000 
1 1 3 5  
1 0 4 5  
1100 
1040 
1150 

1 0 0 5  
1 1 3 5  
1040 
1100 
1 0 3 5  
1150 

1010  
1130 
1 0 3 5  
1100  
1 0 3 5  
1150 

1 0 1 5  
1130 
1 0 3 5  
10   55  
1 0 3 5  
1 1 4 5  

1020  
1130 
1 0 3 5  
1 0 5 5  
1030 
1 1 4 5  

T i d e  

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
H I G H  SLACK 
F L O O D  
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

Fec.Colif. S a l i n i t y  

350 1 2 . 0  
5 1 3 . 0  
2 1 4 . 0  
2 1 2 . 0  
2 1 2 . 0  
5 1 2 . 0  

23 
5 

< 2  
(2  

2 
1 7  

13 .0  
1 4 . 0  
13 .0  
1 3 . 0  
1 3 . 0  
1 2 . 0  

3 3   1 4 . 0  
8 1 5 . 0  
5 1 3 . 0  

<2 12 .0  
2 1 3 . 0  
2 1 2 . 0  

33 
1 3  

2 
< 2  
< 2  
<2  

70 
2 
2 
2 
8 
2 

1 7  
< 2  
11 

4 
8 
2 

33 
17  

5 
17  

8 
17  

1 4 . 0  
1 4 . 0  
1 3 . 0  
1 2 . 0  
1 3 . 0  
12 .0  

1 4 . 0  
1 4 . 0  
14 .0  
1 3 . 0  
13 .0  
1 2 . 0  

1 4 . 0  
1 4 . 0  
13 .0  
1 2 . 0  
1 2 . 0  
1 2 . 0  

15 .0  
15 .0  
1 0 . 0  
1 2 . 0  
1 2 . 0  
1 2 . 0  
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A P P E N D I X  I 1  

TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine 
( A r e a  I ) 

Fecal Col i f o r m  Un i t s  - MPN 
Sal i n i  ty U n i t s  - PPT 

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  Time 

HS022  49  23.90  123  30.28  81/05/25  1030 
81 /05 /26   1125  
81/05/27   1030 
8 1 / 0 5 / 2 8   1 0 5 5  
81 /05 /29   1030  
8 1 / 0 6 / 0 1  1 1 4 0  

I 
Sample S t a t i o n s  

I 

F e c . C o l i f .  S a l i n i t y  T i d e  

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 

3 50 
240 

49 
49 

5 
9 5  

1 5 . 0  
15 .0  
12 .0  
12 .0  
12 .0  
10 .0  

HS023  49  24.15  123  30.18  81/05/25  1040 
81/05/26   1300 
81 /05 /27   1025  
8 1 / 0 5 / 2 8  1050 
8 1 / 0 5 / 2 9   1 0 2 5  
8 1 / 0 6 / 0 1   1 1 4 0  

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

110 
33 

5 
23 
11 
31 

16 .0  
15 .0  
12 .0  
11 .0  
10.0 
11 .0  

HS024  49  24.40  123  29.86  81/05/25  1045 
81/05/26   1300 
8 1 / 0 5 / 2 7   1 0 2 5  
81 /05 /28   1050  
8 1 / 0 5 / 2 9   1 0 2 5  
8 1 / 0 6 / 0 1   1 1 3 5  

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

540 
49 

3 50 
130 

49 
1 3  

1 4 . 0  
14.0 
10 .0  
10.0 
10 .0  
10.0 

HS025  49  24.68  123  29.70  81/05/25  1050 
8 1 / 0 5 / 2 6   1 3 0 5  
81 /05 /27   1020  
8 1 / 0 5 / 2 8   1 0 4 5  
81 /05 /29   1025  
8 1 / 0 6 / 0 1   1 1 3 5  

33 
8 

< 2  
4 

< 2  
8 

15.0  
15 .0  
12 .0  
11 .0  
1 0 . 0  
12.0 

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

HS026  49  24.88  123  29.30  81/05/25 1100 
8 1 / 0 5 / 2 6   1 3 0 5  
81/05/27   1020 
8 1 / 0 5 / 2 8   1 0 4 5  
81/05/29 1 0 2 0  
8 1 / 0 6 / 0 1   1 1 3 0  

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW S L A C K .  

49 
46 
< 2  
31  

2 
5 

49 
2 
2 
5 

<2 
<2  

5 
5 
2 
2 
5 
5 

1 5 . 0  
1 4 . 0  
11 .0  
10 .0  
10 .0  
10 .0  

HS027  49  24.95  123  28.48  81/05/25  1105 
81 /05 /26   1310  
8 1 / 0 5 / 2 7   1 0 1 5  
81 /05 /28   1040  
81 /05 /29   1020  
81 /06 /01   1130  

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

14 .0  
14 .0  
1 0 . 0  
11 .0  
1 1 . 5  
12 .0  

HS028  49  25.22  123  29.80  81/05/25 1110 
8 1 / 0 5 / 2 6  1 3 1 0  
8 1 / 0 5 / 2 7   1 0 1 5  
81 /05 /28   1040  
8 1 / 0 5 / 2 9   1 0 1 5  
8 1 / 0 6 / 0 1  1130 

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

16 .0  
15 .0  
11 .0  
11 .0  
10 .0  
12 .0  
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A P P E N D I X  I1 

TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I ) 

Fecal Coliform  Units - MPN 
Salinity  Units - PPT 

S t a t i o n  

HS029 

HS030 

HS031 

HS032 

HS033 

HS034 

HS035 

L a t i t u d e  

49  25.10 

49  25.75 

49  25.92 

49   26 .05  

49   26 .35  

49  27.00 

49   27 .15  

L o n g i t u d e  

1 2 3   2 8 . 7 0  

123   28 .50  

1 2 3   2 8 . 3 5  

123   28 .35  

1 2 3   2 8 . 4 1  

123   28 .04  

1 2 3   2 8 . 1 2  

D a t e  

81 /05 /25  
81 /05 /26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
8 1 / 0 6 / 0 1  

81 /05 /25  
81 /05 /26  
81/05/27  
81 /05 /28  
81 /05 /29  
81 /06 /01  

81 /05 /25  
81 /05 /26  
81/05/27 
81 /05 /28  
81 /05 /29  
8 1 / 0 6 / 0 1  

81 /05 /25  
81/05/26  
81/05/27  
8 1 / 0 5 / 2 8  
81/0 5/29 
8 1 / 0 6 / 0 1  

81 /05 /25  
81 /05 /26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
8 1 / 0 6 / 0 1  

81 /05 /25  
81 /05 /26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
8 1 / 0 6 / 0 1  

81 /05 /25  
81 /05 /26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
81 /06 /01  

T i m e  

1115 
1 3 1 5  
1 0 1 0  
1 0 3 5  
1 0 1 5  
1 1 2 5  

1120  
1 3 1 5  
1010 
1 0 3 5  
1 0 1 5  
1 1 2 5  

1120 
1 0 4 5  
1 0 0 5  
1 0 3 5  
1010 
1 1 2 5  

1 1 3 0  
1 0 4 5  
1 0 0 5  
1030  
1 0 1 0  
1120 

1 1 3 0  
1040  
1000  
1030  
1010 
1120  

1135 
1 0 4 0  
0 9 5 5  
1030 
1 0 0 5  
1115 

1140  
1 0 3 5  
0955  
1020  
1 0 0 5  
1115 

T i d e  

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

EBB 
EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

F e c . C o l i f .  S a l i n i t y  

4 1 6 . 0  
< 2  1 4 . 0  

8 1 1 . 0  
2 1 1 . 0  

< 2  1 0 . 0  
1 3  1 2 . 0  

8 1 6 . 0  
5 1 4 . 0  
4 11 .0  

11 1 0 . 0  
4 1 0 . 0  
5 1 0 . 0  

23   16 .0  
22   13 .0  

2 1 0 . 0  
2 10 .0  

79 9.0 
8 1 2 . 0  

5 16 .0  
6 1 2 . 0  

23   10 .0  
2 1 0 . 0  
2 10 .0  
5 .  11 .0  

2 3   1 6 . 0  
8 1 0 . 5  

<2   9 .0  
2 10 .0  
4 1 0 . 0  

< 2  1 0 . 0  

1 3   1 5 . 0  
<2   10 .0  
< 2  8 .0  

2 10 .0  
<2   9 .0  

2 11 .0  

22   14 .0  
5 9 . 5  
5 8.0 
2 1 0 . 0  
5 8 .0  
2 1 0 . 0  

Y 
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A P P E N D I X  I1 

TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I ) 

Feca l  Col i form U n i t s  - MPN 
Salinity U n i t s  - PPT 

I 

I 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  

HS036  49  27.16  123  26.65 
1 

81/05/25 
81/05/26 
81/05/27 
81/05/29 
81/06/01 

1315 
1025 
0925 
0945 
1105 

EBB 
HIGH  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 

8 
8 
<2 
5 

<2 

14.0 
12.0 
13.0 
13.0 
10.0 

I 
HS037  49  27.05  123  26.45 81/05/25 

8 1/0 5/26 
81/05/27 
81/05/28 
81/05/29 
8 1/0 6/0 1 

1320 
1025 
0925 
0940 
0945 
1105 

EBB 
HIGH  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

33 
5 
2 
<2 
<2 
<2 

14.0 
12.0 
13.0 
12.0 
13.0 
10.0 

a 

I 
HS038  49  26.97  123  26.25 81/05/25 

81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

1330 
1020 
0920 
0940 
0940 
1100 

EBB 
HIGH  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

49 
13 
33 
14 
13 
2 

12.0 
11.0 
11.0 
10.0 
12.0 
10.0 

II 

I 
HS039 49 26.82 123 26.41 81/05/25 

81/05/26 
81/05/27 
81/05/28 
81/05/29 
81/06/01 

1335 
1015 
0920 
0935 
0935 
1100 

E B B  
HIGH  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 

<2 
<2 
<2 
2 
5 
5 

14.0 
12.0 
13.0 
13.0 
13.0 
10.0 

1 

1 
HS040  49  27.13  123  25.22  81/05/25 1345 EBB 7 14.0 

81/05/26  1005 HIGH  SLACK 2 12.5 
81/05/27 0900 FLOOD 4 14.0 

a 81/05/28 0925 LOW SLACK 49  13.0 
81/05/29 0925 LOW SLACK (2 10.0 
81 /06 /01  1050 LOW SLACK <2 12.0 

1 
HS041 49 27.39  123  25.30  81/05/25 

81/05/26 
81/05/27 

I 81/05/28 
81/05/29 
81/06/01 

HS042  49 27.60  123  25.10  81/05/25 
81/05/26 
81/05/27 

c 81/05/28 
81/05/29 
81/06/01 

I 

m 

1350 
1000 
0900 
0925 
0925 
1050 

EBB 
HIGH  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 

13 
11 
2 
33 
5 
8 

13.0 
12.0 
14.0 
13.0 
11.0 
11.0 

1355 
094 5 
0855 
0920 
0920 
1050 

8 
22 
170 
5 
2 

17 

EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 

11.0 
11.0 
12.0 
13.0 
11.0 
10.0 

I 
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A P P E N D I X  I1 

TABLE 1 : D a i l y   D a t a   R e c o r d  for 
( A r e a  I ) 

F e c a l   C o l i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n  

HS043 

HS044 

HS045 

HS046 

HS047 

HS048 

L a t i t u d e  

49  28.84 

49  28.83 

49  28.85 

49  28.53 

49  28.50 

49   28 .62  

L o n g i t u d e  

1 2 3   2 2 . 5 0  

123   22 .45  

1 2 3  22 .45  

1 2 3   2 0 . 9 1  

1 2 3   2 0 . 8 1  

1 2 3   2 0 . 0 5  

D a t e  

81 /05 /26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
81 /06 /01  
81/06/22  
81 /06 /23  

81/05/26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
81 /06 /01  
81 /06 /22  
81 /06 /23  

81/05/26  
81 /05 /27  
81/05/28  
81 /05 /29  
81 /06 /01  
81 /06 /22  
81 /06 /23  

81/05/26  
81 /05 /27  
81/05/28  
81 /05 /29  
81 /06 /01  
81/06/22  
81 /06 /23  

81/05/26  
81 /05 /27  
81 /05 /28  
81 /05 /29  
81 /06 /01  
81 /06 /22  
81 /06 /23  

81 /05 /25  
81 /05 /27  
81 /05 /28  
81 /05 /29  
81 /06 /01  
81/06/22  
81 /06 /23  

68 - 
Marine Sample S t a t i o n s  

T i  me 

0920 
0840 
0 9 0 5  
0905  
1 0 2 5  
1 1 1 0  
0940 

0920 
0840 
0 9 0 5  
090 5 
1 0 2 5  
1 1 1 0  
0940 

0910 
0840 
0900 
0900 
1 0 2 5  
1110 
0940 

0 8 5 5  
0 8 2 5  
0 8 3 5  
0840 
0950 
1140  
0 9 5 5  

0 8   5 0  
0 8 2 5  
0830 
0840 
0 9 5 5  
1140  
1 0 0 0  

0 8 4 5  
0820 
0830  
0 8 3 5  
0 9 5 5  
1 1 4 5  
1000  

T i d e  

FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 
H I G H  SLACK 

FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 
H I G H  SLACK 

FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 
H I G H  SLACK 

FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

F e c . C o l i f .  

5 
<2  
< 2  

5 
< 2  

7 
2 

8 
49 
13  
79  

4 
8 
5 

8 
11 

2 
32 
8 

(2  
2 

540  
33 
< 2  
79 

7 
1 3 0  
1 7 0  

280 
31  
33  
1 4  
22 

54 0 
7 

3 50 
13  
49 
1 7  
8 

350 
46  

S a l i n i t y  

12 .0  
1 3 . 0  
12 .0  
1 2 . 0  
1 2 . 0  
1 0 . 0  
11.0 

13 .0  
1 4 . 0  
13 .0  
12 .0  
1 0 . 0  
1 0 . 0  
11.5 

1 2 . 0  
1 0 . 0  
13 .0  
12 .0  
1 0 . 0  
11.0 
1 2 . 0  

1 1 . 0  
13 .0  
12 .0  
12 .0  
12 .0  
1 0 . 0  
1 0 . 5  

1 2 . 0  
14 .0  
1 2 . 0  
13 .0  
1 2 . 0  

9 . 5  
1 2 . 0  

1 2 . 0  
13.0 
12 .0  
13 .0  
12 .0  
1 0 . 0  
1 2 . 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  Marine Sample S t a t i o n s  
( A r e a  I ) 

Fecal Co l i f o rm  Un i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S a l i n i t y  F e c . C o l i f .  o 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  

HS049 49  26.62 123   40 .70  81 /06 /11  1140  

T i d e  

FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 

2 
170  

79 
2 
2 

11 

8 . 0  
10 .0  
11.0 

9.0 
10.0 
10 .0  

81 /06 /12  1 1 0 5  
81/06/15  1 2 1 5  
81/06/16  1 1 2 5  
81/06/22  1200 
81 /06 /23  1040 

HS050  49  26.70  123  20.10  81/06/11  1145 
81 /06 /12   1105  

8 1 / 0 6 / 1 6   1 1 2 5  
81 /06 /22   1040  

im 81 /06 /15   1215  

1 81 /06 /23   1200  

FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 

>1600  
>1600  

8 
49 

3 50 
350 

8 . 0  
10 .0  
10 .0  

9.0 
9 .0  

1 0 . 0  

HSO 51   49   26 .70   123   19 .90   81 /06 /15   1220  
81/06/16   1130 

81 /06 /23  1200  
e 81/06/22   1040 

FLOOD 
LOW SLACK 
EBB 
EBB 

< 2  
5 

< 2  
5 

10 .0  
9 .0  
9.0 

10 .0  

1 HS052  49   27 .25   123   19 .52   81 /05/26   0830 
81/05/27   0800 
81/05/28   0805 
81 /05 /29   0815  

81 /06 /22  1210  
81 /06 /23  1 0 4 5  

1) 81 /06 /01   0935  

FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 

11 
5 
2 
2 
2 

23  
46 

12 .0  
12 .0  
10 .0  
16 .0  
10.0 

8 .0  
9 .0  

a 
HS053  49   27 .45   123   19 .42   81 /05/26  

81 /05 /27  
81 /05 /28  

81 /06 /01  
81 /06 /22  
81 /06 /23  

HS054  49  27.28  123  19.40  81/05/26 
81 /05 /27  

I 81 /05 /28  
8 1 / 0  5/29 
81 /06 /01  

II) 81 /05 /29  

I 

0820 
0800 
0805  
0815  
0935 
1210  
1 0 5 0  

FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 

1 7  
11 

2 
2 

17  
13 
8 

1 2 . 0  
12 .0  
10.0 
18 .0  
11 .0  

9 .5  
12 .0  

0820 
0800 
0 8 0 5  
0810 
0935  
1210  
1 0  50 

11 
5 

< 2  
2 
2 
2 
2 

1 2 . 5  
12 .0  
1 0 . 0  
1 8 . 0  
11.0 
10 .0  
10 .0  

FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 

I 
81 /06 /22  
8 1 / 0 6 / 2 3  

HS055  49  34.46  123  23.25  81/06/09 
81 /06 /10  
81 /06 /11  
81 /06 /12  
81 /06 /15  
81 /06 /16  
81 /06 /22  
8 1 / 0 6 / 2 3  

0 9 2 5  
0956 
0825  
0810 
0920 
0840 
0915  
1 1 2 5  

5 
140  

8 
79 
23  
79 
23  

4 

7 .5  
4 .5  
4.0 
4 . 5  
7.0 
8 .0  
5.0 
6.0 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
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A P P E N D I X  I1 
TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  

( A r e a  I ) 

Fecal Co l i f o rm  Un i t s  - MPN 
Sal i n i  t y  Un i t s  - PPT 

S t a t i o n  

HS056 

HS057 

HS058 

HS059 

HS060 

HS061 

L a t i t u d e  

49  33.65 

49  33.64 

49  34.75 

49  34.88 

49  34.98 

49  30.90 

L o n g i t u d e   D a t e  

1 2 3   2 4 . 0 5   8 1 / 0 6 / 0 9  
81 /06 /10  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
8 1 / 0 6 / 1 5  
8 1 / 0 6 / 1 6  
8 1 / 0 6 / 2 2  
8 1 / 0 6 / 2 3  

123   23 .24   81 /06 /09  
8 1 / 0 6 / 1 0  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
8 1 / 0 6 / 1 5  
8 1 / 0 6 / 1 6  
81 /06 /22  
81 /06 /23  

123   18 .90   81 /06 /09  
8 1 / 0 6 / 1 0  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
8 1 / 0 6 / 1 5  
8 1 / 0 6 / 1 6  
8 1 / 0 6 / 2 2  
8 1 / 0 6 / 2 3  

123   18 .70   81 /06 /09  
8 1 / 0 6 / 1 0  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
8 1 / 0 6 / 1 5  
8 1 / 0 6 / 1 6  
81 /06 /22  
8 1 / 0 6 / 2 3  

1 2 3   1 8 . 5 5   8 1 / 0 6 / 0 9  
8 1 / 0 6 / 1 0  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
8 1 / 0 6 / 1 5  
8 1 / 0 6 / 1 6  
8 1 / 0 6 / 2 2  
8 1 / 0 6 / 2 3  

123   17 .90   81 /06 /09  
8 1 / 0 6 / 1 0  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
8 1 / 0 6 / 1 5  

Marine Sample S t a t i o n s  
1w 

T i m e  

0 9 2 5  
0955 
0825 
084 0 
0925 
0840 
0915 
1130 

0930 
0955 
0830 
084 5 
0930 
0840 
0915 
1130  

09 50 
0955 
0840 
0835 
0940 
090 5 
0930 
1130 

0950 
0955 
0840 
0835 
0 9 4 5  
0905 
0930 
1140 

1000 
1010 
0 8 4 5  
0835 
0945 
0905 
0930 
1 1 4 5  

1 0 3 5  
1100 
0920 
080 5 
0 8 4 5  

T i d e  

FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 
EBB 

FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 
EBB 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
EBB 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
EBB 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
EBB 
EBB 

F e c . C o l i f .  S a l i n i t y  
Y 

2 
1 7  

2 
33 
1 7  
33 
33 

5 

170  
1 4  

8 
8 

11 
8 

23 
7 

5 
8 
2 
5 

11 
4 

1 7  
4 

5 
130  

33 
79 

8 
33 

7 
2 

5 
< 2  
23 
23 
1 7  
1 4  

5 
2 

4 
23 
<2  

130  
5 

7 .0  
5.0 
5.0 
6 .0  
4.0 
6.0 
5.0 
6.0 

6 .0  
1 . 0  
4 .0  
4 .0  

.o 
7.0 
1 . 0  
8.0 

5 . 5  
4 .0  
2.0 
2 .0  
3 .0  
4 .0 
2.0 
6 .0  

7 . 0  
4 . 0  
4 . 0  
4 . 0  
7.0 
6 .0  
4 . 0  
8.0 

7.0 
4 . 0  
4 . 0  
4 . 0  
6 .5  
6 .0  
5.0 
8 . 0  

1 0 . 0  
6.0 
6.0  
7.0 

1 0 . 0  

Y 
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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  I ) 

Fecal Coli form Un i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n   L a t i t u d e   L o n g i t u d e  Date Time T i d e   F e c . C o l i f .  

HS061 c o n t i n u e d . . .  

I 

I 

I 

I, 

m 

I 

Q 

81 /06 /16  0810 EBB 1 3  
81 /06 /22  0855 H I G H  SLACK 1 3  
81 /06 /23  1 1 0 5  EBB 2 

HS062  49  30.79  123  18.20  81/06/09 
8 1 / 0 6 / 1 0  
81 /06 /11  
8 1 / 0 6 / 1 2  
81 /06 /15  
8 1 / 0 6 / 1 6  
81 /06 /22  
8 1 / 0 6 / 2 3  

HS063  49   30 .85   123   18 .30   81 /06/09  
81 /06 /10  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
81 /06 /15  
8 1 / 0 6 / 1 6  
8 1 / 0 6 / 2 2  
8 1 / 0 6 / 2 3  

1100 
1100 
0 9 2 5  
080 5 
0855 
0820 
0900 
1110 

1100  
1 1 0 5  
0925 
080 5 
0900 
0825 
0900 
1 1 1 5  

H I G H  SLACK 1 7  
FLOOD < 2  
LOW SLACK 2 
EBB < 2  
EBB 1 3  
EBB 4 
H I G H  SLACK 33  
EBB 1 3  

H I G H  SLACK 2 
FLOOD 33 
LOW SLACK 33 
EBB 2 
EBB 8 
EBB 17 
H I G H  SLACK 23 
EBB 8 

HS064  49  35.18  123  13.40  81/06/09  1005 FLOOD < 2  
81/06/10   1020 FLOOD 5 
81 /06 /11   0855  LOW SLACK 8 
81/06/12   0850 LOW SLACK 1 7  
81 /06 /15   0955  E B B  < 2  
8 1 / 0 6 / 1 6  .... OTHER 5 

HS065  49  35.00  123  13.60  81/06/09 1010 FLOOD 7 
81/06/10   1020 FLOOD 33 
81/06/11 0855 LOW SLACK 33  
81 /06 /12   0850  LOW SLACK 5 
8 1 / 0 6 / 1 5  1000 EBB < 2  
8 1 / 0 6 / 1 6  .... OTHER 2 

HS066  49  34.80  123  13.63  81/06/09  1015 FLOOD 5 
81 /06 /10   1020  FLOOD 5 
81 /06 /11   0900  LOW SLACK 8 
81 /06 /12   0855  LOW SLACK 11 
8 1 / 0 6 / 1 5   1 0 0 0  EBB 1 7  
81 /06 /16   0920  EBB 23 

HS067  49  33.60  123  14.00  81/06/09  1020 FLOOD 2 
8 1 / 0 6 / 1 0   1 0 2 5  FLOOD 2 
81 /06 /11   0900  LOW SLACK 1 3  
81 /06 /12   0855  LOW SLACK <2 
8 1 / 0 6 / 1 5   1 0 0 5  EBB 2 
81 /06 /16   0930  EBB 6 

S a l i n i t y  

1 0 . 0  
8.0 

10 .0  

9 .0  
8 .0  
6.0 
6 .0  

10.0 
10 .0  
1 0 . 5  
12 .0  

8 .0  
8 .0  
6.0 
7 .0  
9 .0  

10.0 
10.5 
12.0  

‘6 . 0 
4 .0  
5.0 
6 .0  
5.0 
5.0 

4 .0  
2.0 
5.0 
6.0 
5.0 
4.0 

5.0 
2.0 
6.0 
7.0 
4.0 
2.0 

7.0 
5.0 
5.0 
6.0 
8.0 
6.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I ) 

Fecal   Col i form  Uni ts  - MPN 

S t a t i o n  

HS068 

HS069 

HS070 

HS071 

HS072 

HS073 

HS074 

S a l i n i t y   U n i t s  - PPT 
L a t i t u d e   L o n g i t u d e  

49   33 .43   123   14 .21  

49   33 .30   123   14 .15  

49   33 .15   123   14 .19  

49   33 .01   123   14 .29  

49   28 .57   123   14 .57  

49   28 .45   123   14 .60  

49   28 .35   123   14 .61  

D a t e  

81 /06 /09  
81/06/10  
81 /06 /11  
81 /06 /12  
81 /06 /15  
81 /06 /16  

81 /06 /09  
81/06/10  
81 /06 /11  
81 /06 /12  
81 /06 /15  
8 1 / 0 6 / 1 6  

81 /06 /09  
81 /06 /10  
81/06/11 
81 /06 /12  
81 /06 /15  
81 /06 /16  

81 /06 /09  
81/06/10  
81 /06 /11  
81 /06 /12  
8 1 / 0 6 / 1 5  
81 /06 /16  

81 /06 /09  
81/06/10  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
81 /06 /15  
81 /06 /16  

81 /06 /09  
81/06/10  
8 1 / 0 6 / 1 1  
81 /06 /12  
81 /06 /15  
81 /06 /16  

81 /06 /09  
81/06/10  
81 /06 /11  
81 /06 /12  
81 /06 /15  
81 /06 /16  

T i m e  

1020  
1030  
0900 
0900 
1010  
0930 

1030  
1 0 3 5  
0905  
0900 
1 0 1 5  
09  30 

1 0 3 5  
1040  
0905 
0900 
1020  
0935  

1 0 3 5  
1 0 4 5  
0 9 0 5  
090 5 
1020  
0935  

1120  
1120  
0955  
0920 
1 0 3 5  
1000 

1 1 2 5  
1120  
0 9 5 5  
0920 
1040  
1 0 0 0  

1 1 2 5  
1 1 2 5  
1000 
0920 
1040  
1000 

T i d e  

FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

F e c . C o l i f .  S a l i n i t y  
0 

< 2  
1 4  

5 
1 3  
< 2  

5 

2 
2 

< 2  
1 3  
< 2  

2 

2 
33  
(2 
1 7  

2 
5 

< 2  
2 

11 
11 

5 
8 

< 2  
< 2  

5 
2 
2 
2 

2 
< 2  

7 
(2  
< 2  
1 3  

2 
<2 

7 
< 2  

5 
< 2  

7 .0  
4 . 0  
6 . 0  
8 . 0  
7 .0  
6.0 

8 .0  
1 0 . 0  

7.0 
1 0 . 0  
1 0 . 0  

8 .0  

9 . 0  
8 . 0  
6 .0  
6 .0  
8 . 0  
7 .0  

8 .0  
6 .0  
6 . 0  
6 .0  
8 .0  
7 .0  

7 .0  
7.0 
7 .0  
5.0 
9 .0  

1 0 . 0  

9 .0  
10 .0  
10 .0  

6 .0  
10 .0  

8 . 0  

8 . 5  
1 0 . 0  
1 0 . 0  

7 . 0  
10 .0  
1 0 . 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  

( A r e a  I ) 

Fecal  Col i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

U 

a 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  

HS075  49  28.22  123  14.51  81/06/09 
81/06/10  
81 /06 /11  
81 /06 /12  
81 /06 /15  

m 

I 81 /06 /16  

HS076  49  27.79  123  14.31  81/06/09 
81/06/10  

81 /06 /12  
81 /06 /15  

I 81 /06 /11  

I 81 /06 /16  

HS077  49  27.70 1 2 3  1 4 . 3 5   8 1 / 0 6 / 0 9  
81 /06 /10  

81 /06 /12  
8 1 / 0 6 / 1 5  

I 81 /06 /11  

I 81 /06 /16  

HS078  49  27.42  123  14.37  81/06/09 
81/06/10  

81 /06 /12  
81 /06 /15  

I 8 1 / 0 6 / 1 1  

I 81 /06 /16  

HS079  49  25.79  123  14.05  81/06/09 
81 /06 /10  

81/06/12  
81 /06 /15  

rl 81 /06 /11  

a 8 1 / 0 6 / 1 6  

HS080  49  25.69  123  13.96  81/06/09 
81/06/10  

I 81 /06 /11  
8 1 / 0 6 / 1 2  
81 /06 /15  

I 81 /06 /16  

HS081  49   22 .90   123   19 .60   81 /06/09  
81 /06 /10  
8 1 / 0 6 / 1 1  
81 /06 /12  
8 1 / 0 6 / 1 5  
81 /06 /16  

8 1 / 0 6 / 2 3  
81 /06 /22  

73 - 
Marine 

T i m e  

1130 
1 1 2 5  
1000 
0925  
1040  
1 0 0 5  

1140  
1130  
1005  
092 5 
1 0 4 5  
1010 

1 1 4 5  
1130  
1005  
092 5 
1050  
1010 

1 1 4 5  
1 1 3 5  
1 0 0 5  
0930 
10  50 
1010 

1230  
1 2 0 5  
1 0 1 5  
0940 
1 1 0 5  
1020 

1 2 3 5  
1 2 0 5  
1 0 1 5  
0940 
1 1 0 5  
1020  

1250  
1 2 0 5  
1 0 3 5  
1020  
1120  
1 0 3 5  
1000 
0835  

Sample S t a t i o n s  

T i d e  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 

EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 

EBB 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

F e c . C o l i f .  

5 
< 2  

2 
4 
8 
5 

< 2  
<2  
< 2  

2 
< 2  

5 

< 2  
< 2  
< 2  

5 
2 

23  

13  
1 7  

2 
23 

8 
8 

4 
< 2  

2 
13 

5 
2 

< 2  
< 2  

2 
5 
8 
5 

23  
1 3  

2 
2 '  
8 

22 
< 2  
1 3  

S a l i n i t y  

10.0 
11 .0  
11 .0  

7.0 
12 .0  
12 .0  

9 .0  
10 .0  

7.0 
7.0 
9 .0  
6.0 

9 .0  
11 .0  

9.0 
7.0 

10.0 
8 .0  

9 . 5  
1 0 . 5  

9 .0  
7.0 

10.0 

11.0 
10.0 
10.0 

8.0 
10.0 
10.0 

10 .0  
10 .0  

6 . 0  
8.0 

1 0 . 0  
1 0 . 0  

1 0 . 0  
1 0 . 0  
1 0 . 0  

9 .0  
11 .0  
12 .0  
1 0 . 5  
10 .0  
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APPENDIX 11 

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  

S t a t i o n  

HS082 

HS083 

HS084 

HS085 

HS086 

HS087 

( Area  I ) 

Fecal Col i form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  Date 

49   22 .93   123   19 .79   81 /06/09  
81 /06 /10  
8 1 / 0 6 / 1 1  
81 /06 /12  
81 /06 /22  
8 1 / 0 6 / 2 3  

49   22 .94   123   19 .93   81 /06 /09  
81/06/10  
81 /06 /11  
81 /06 /12  
81 /06 /22  
81 /06 /23  

49   22 .95   123   19 .88   81 /06/09  
81/06/10  
8 1 / 0 6 / 1 1  
81 /06 /12  
81 /06 /15  
81 /06 /16  
81 /06 /22  
8 1 / 0 6 / 2 3  

49   22 .98   123   19 .90   81 /06/09  
81/06/10  
8 1 / 0 6 / 1 1  
8 1 / 0 6 / 1 2  
81 /06 /22  
8 1 / 0 6 / 2 3  

49   23 .04   123   19 .88   81 /06 /09  
81/06/10  
8 1 / 0 6 / 1 1  
81 /06 /12  
81 /06 /15  
81 /06 /16  
81 /06 /22  
8 1 / 0 6 / 2 3  

49   23 .10   123   19 .90   81 /06 /09  
81 /06 /10  
8 1 / 0 6 / 1 1  
81 /06 /12  
81 /06 /15  
81 /06 /16  
81 /06 /22  
8 1 / 0 6 / 2 3  

T i m e  

1300  
1 2 4 5  
1040  
1020 
1 0 0 5  
0840 

1300  
1 2 4 5  
1040  
1 0 2 5  
1 0 0 5  
0840 

1300  
1250 
1040  
1 0 2 5  
1120  
1 0 3 5  
1 0 0 5  
0840 

1 3 0 5  
1250  
1 0 4 5  
1 0 2 5  
1010  
0840 

1310  
1 2 5 5  
10  50 
1 0 2 5  
1 1 2 5  
1040  
1010  
0 8 4 5  

1310  
1300  
1 0 0 5  
1030  
1130  
1 0 4 5  
1 0 1 5  
0 8 4 5  

T i d e  

EBB 
H I G H  SLACK 
FLOOD 
LOW SLACK 
EBB 
H I G H  SLACK 

EBB 
H I G H  SLACK 
FLOOD 
LOW SLACK 
EBB 
H I G H  SLACK 

EBB 
H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

EBB 
H I G H  SLACK 
FLOOD 
LOW SLACK 
EBB 
H I G H  SLACK 

EBB 
H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

EBB 
H I G H  SLACK 
LOW SLACK 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

F e c . C o l i f .  

1 3  
79 
33  
23  
79 

920  

1 3  
70 
49 
79 

1 3 0  
350 

1 3  
79 
49 
1 3  
3 3  
23 
79  

170  

33  
33 
23  

8 
49 
26 

8 
2 2  
8 
7 

23  
1 3 0  

9 5  
1 3  

7 
13 
11 

5 
23  
33 
33 
23  

S a l i n i t y  
- 

7 . 5  
5 .0  
4 .0  
6 .0  
8 .0  
6.0 

9 . 5  
6 .0  
5.0 
4 . 0  
6 .0  
7 .0  

9 . 0  
6 .0  
7 .0  
5.0 

l o . u  
1 0 . 0  

7 .5  
8 . 0  

8 .0  
7 .0  
8 .0  
7 .0  
8 . 0  

10 .0  

9.0 
8 .0  
8 .0  
8.0 

10 .0  
10 .0  

6 . 0  
1 0 . 0  

9 .0  

8 . 0  
6.0 

1 0 . 0  
10 .0  

1 2 . 0  

8.0 

8.0 



t 
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APPENDIX I1 

TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I ) 

Fecal  Coli form Units - MPN 
Salinity  Units - PPT 

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 .  

HS088  49  23.20  123  19.86  81/06/09 
81/06/10  
81 /06 /11  
81 /06 /12  
81 /06 /15  
81 /06 /16  
81/06/22  
81 /06 /23  

1 3 1 5  
1300 
1 0 5 5  
1030 
1130 
1 0 4 5  
1 0 1 5  
08  50 

EBB 
H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

1 3  
5 

< 2  
4 

1 4  
3 3  
13 
2 3  

S a l i n i t v  

8 . 0  
10.0 
1 0 . 0  

8 .0  
10 .0  
10 .0  

8 . 5  
11 .0  

HS089  49  24.78  123  18.73  81/06/10  1315 H I G H  SLACK < 2   1 0 . 0  
81 /06 /11   1100  FLOOD 2 9 .0  
81 /06 /12   1035  LOW SLACK < 2   8 . 0  
81 /06 /15   1140  LOW SLACK 11 10.0  
81 /06 /16   1050  LOW SLACK < 2   1 0 . 0  
81 /06 /22   1025  EBB 2 8 . 5  
81 /06 /23   0900  H I G H  SLACK < 2  12 .0  

HS090  49  24.89  123  18.79  81/06/10  1315 H I G H  SLACK < 2  1 0 . 0  
81 /06 /11   1105  FLOOD 2 10 .0  
81 /06 /12   1040  LOW SLACK <2   8 .0  
81 /06 /15   1140  LOW SLACK 17 1 0 . 0  
81 /06 /16   1055  LOW SLACK 7 9.0 
81 /06 /22   1025  EBB 1 3  
81 /06 /23   0900  H I G H  SLACK 2 1 2 . 0  

HS091  49  24.96  123  18.71  81/06/10  1320 H I G H  SLACK 2 10 .0  
81 /06 /11   1105  FLOOD 7 1 0 . 0  
81/06/12   1040 LOW SLACK < 2   8 . 0  
81 /06 /15   1145  LOW SLACK 23   10 .0  
81 /06 /16   1055  LOW SLACK < 2  10.0 
81 /06 /22   1035  EBB < 2   1 0 . 0  
81/06/23 0905 H I G H  SLACK 2 12.0 

HS092  49  25.05  123  18.61  81/06/10  1320 H I G H  SLACK < 2   1 0 . 0  
81 /06 /11   1110  FLOOD <2   8 .0  
8 1 / 0 6 / 1 2   1 0 4 5  FLOOD < 2  8 .0  
8 1 / 0 6 / 1 5   1 0 5 0  LOW SLACK ( 2  10 .0  
81/06/16   1100 LOW SLACK < 2  9 .0  
8 1 / 0 6 / 2 2   1 0 3 0  EBB 1 3   1 0 . 0  
81 /06 /23   0910  H I G H  SLACK 2 10.0 

HS093  49  25.09  123  18.71  81/06/10  1325 H I G H  SLACK 2 1 0 . 0  
8 1 / 0 6 / 1 1   1 1 1 0  FLOOD <2  8 .0  
81 /06 /12   1045  FLOOD < 2  8.0 
81 /06 /15   1150  LOW SLACK <2  9 .0  
8 1 / 0 6 / 1 6   1 1 0 5  LOW SLACK 5 9.0 
81 /06 /22   1035  EBB 5 10.0 
81/06/23   0910 H I G H  SLACK < 2  10 .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  
( A r e a  I ) 

Fecal Col i form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n  L a  t i t u d e  

HS094 

HS095 

HS096 

HS097 

HS098 

49  25.10 

49   25 .05  

49 2 5 . 0 9  

49  24 .65  

49  24.41 

L o n g i t u d e   D a t e  

1 2 3   1 8 . 7 9   8 1 / 0 6 / 1 0  
81/06/11  
81/06/12  
81 /06 /15  
81/06/16  
81 /06 /22  
81 /06 /23  

1 2 3   1 8 . 4 9   8 1 / 0 6 / 1 0  
81 /06 /11  
81 /06 /12  
8 1 / 0 6 / 1 5  
81/06/16  
81/06/22  
81 /06 /23  

1 2 3   1 8 . 5 3   8 1 / 0 6 / 1 0  
81 /06 /11  
81/06/12  
81 /06 /15  
81/06/16  
81 /06 /22  
81 /06 /23  

123   21 .70   81 /06 /10  
81 /06 /11  
81 /06 /12  
81 /06 /15  
81/06/22  
81/06/23  

123   21 .74   81 /06 /10  
81 /06 /11  
81 /06 /12  
81 /06 /15  
81/06/16  
8 1 / 0 6 / 2 2  
81/06/23  

Marine Sample S t a t i o n s  

T i m e  

1 3 3 0  
1 1 1 0  
1 0 4 5  
1 1 5 5  
1110 
1 0 3 5  
0 9 1 5  

1 3 3 0  
1115 
10   50  
1 1 5 5  
1110 
1 0 3 5  
0 9 1 5  

1 3 3 0  
1115 
10 50 
1 1 5 5  
1100 
1040  
0 9 1 5  

1335 
1120  
1 0 5 5  
1 2 0 5  
1 0 4 5  
0920 

1 3 3 5  
1 1 2 5  
1 0 5 5  
1210  
1 1 1 5  
1 0 4  5 
0920  

T i d e  

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
H I G H  SLACK 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
H I G H  SLACK 

HIGH SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
H I G H  SLACK 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
EBB 
H I G H  SLACK 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
H I G H  SLACK 

F e c . C o l i f .  

1 3  
2 

( 2  
<2  

2 
2 
2 

< 2  
2 
2 

< 2  
5 
4 
2 

5 
2 

< 2  
< 2  

5 
< 2  
< 2  

13 
2 

< 2  
2 
2 
5 

79  
240 

7 
2 

< 2  
33  

3 50 

S a l i n i t y  

1 0 . 0  
9 . 0  
9 .0  

10.0 
9.0 

11 .0  
1 1 . 0  

1 0 . 0  
9 .0  
8 .0  

10.0 
9 . 0  

11.0 
10.0 

10.0 
8.0 
8 .0  

1 0 . 0  
1 0 . 0  
12 .0  
1 0 . 0  

1 3 . 0  
12 .0  
1 0 . 0  
12 .0  
13.0 
1 4 . 0  

1 2 . 0  
2.0 

11 .0  
12 .0  
1 4 . 0  
14 .0  
1 4 . 0  

Y 
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APPENDIX I 1  
TABLE 2: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Area I) 

STATION NO. OF SAMPLES  MPN RANGE MEDIAN 90 PERCENTILE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7  
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

L2 - 11 
L2 - 22 
L2 - 13 
L2  - 13 
L2 - 17 
L2 - 33 
L2 - 14 
L2 - 7 
L2 - 31 
L2 - 8 
L2 - 33 
L2 - 95 
L2 - 79 
L2 - 110 

2 - 350 
L2 - 23 
L2 - 33 
L2 - 33 

2 - 70 
L2 - 17 

5 - 33 
5 - 350 
5 - 110 

13 - 540 
L2 - 33 
L2 - 49 
L2 - 49 

2 - 5  
L2 - 13 

4 - 11 
2 - 79 

L2.0 
2.0 
2.0 
4.5 
3.0 
3.0 

L2.0 
L2.0 

2.0 
L2.0 

3.5 
6.0 
3.5 
2.0 
3.5 
3.5 
3.5 

L2.0 
2.0 
6.0 

17.0 
72.0 
27.0 
89.5 

6.0 
18.0 
2.0 
5.0 
3.0 
5.0 

15.0 

5.6 
11.8 

7.6 
10.0 
14.6 
33.0 
10.4 
4.0 

13.6 
8.0 

21 .o 
44.6 
34.6 
51.8 

143.0 
19.4 
18.0 
21.0 
32.8 
13.4 
23.4 

284 . 0 
63.8 

426.0 
18.0 
47.2 
22.6 

5.0 
10.0 
9.2 

45.4 

continued...  
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APPENDIX I 1  
TABLE  2: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Area I) 

STAT I ON NO. OF SAMPLES MPN RANGE MEDIAN 90 PERCENTILE 

32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1  
62 

6 
6 
6 
6 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
6 
6 
4 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 

2 - 23 
L2 - 23 
L2 - 13 

2 - 22 
L2 - 8 
L2 - 33 

2 - 49 
L2 - 5 
L2 - 49 
2 - 33 
2 - 170 

L2 - 7 
4 - 79 

L2 - 32 
L2 - 540 

7 - 540 
8 - 350 
2 - 170 
8 - 61600 

L2 - 5 
2 - 46 
2 - 17 

L2 - 11 
4 - 140 
2 - 33 
7 - 170 
2 - 17 
2 - 130 

L2 - 23 
L2 - 130 
L2 - 33 

5.0 
3.0 

L2.0 
5.0 
5.0 

L2.0 
13.5 
L2.0 

3.0 
9.5 

12.5 
2.0 
8.0 
8.0 

79.0 
31 .O 
46.0 

6.5 
350.0 
" 

5.0 
11.0 
2.0 

23.0 
17.0 
9.5 
5.0 

20.5 
9.5 
9.0 
8.5 

12.8 
14.0 
6.4 

11.8 
8.0 

16.2 
39.4 

5.0 
23.3 
21 .o 
81.2 

5.6 
58.0 
17.3 

281 .O 
358.0 
350.0 
115.4 

1600.0 
" 

29.9 
17.0 
6.8 

91.2 
33.0 
52.4 
12.2 
89.2 
23.0 
44.4 
20.2 

continued... 
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APPENDIX  I 1  
TABLE  2: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Area I) 

STATION NO. OF  SAMPLES MPN RANGE MEDIAN 90 PERCENTILE 

63 
64 
65 
66 
67 
68 
69 
70 
7 1  
72 
73 
74 
75 
76 
77 
78 
79 
80 
8 1  
82 
83 
84 
85 
86 
87 
88 
89 
90 
91  
92 
93 

8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
6 
6 
8 
6 
a 
8 
8 
7 
7 
7 
7 
7 

2 - 33 
L2 - 17 
L2 - 33 

5 - 23 
L2 - 13 
L2 - 14 
L2 - 13 
L2 - 33 
L2 - 11 
L2 - 5 
L2 - 13 
L2 - 7 
L2 - 8 
L2 - 5 
L2 - 23 

2 - 23 
L2 - 13 
L2 - 8 
L2 - 23 
13 - 920 
13 - 350 
13 - 170 
a - 49 
7 - 130 
5 - 33 

L2 - 33 
L2 - 11 
L2 - 17 
L2 - 23 
L2 - 13 
L2 - 5 

12.5 
5.0 
6.0 
9.5 
2.0 
5.0 
2.0 
3.5 
6.5 
2.0 

L2.0 
L2.0 

4.5 
L2.0 
L2.0 
10.5 
3.0 
3.5 

10.5 
56.0 
74.5 
41  .O 
29.5 
17.5 
18.0 
13.0 
L2.0 
2.0 
2.0 

L2.0 
L2.0 

33.0 
11.6 
33.0 
19.4 
8.8 

13.4 
6.4 

23.4 
11.0 

3.2 
9.4 
5.8 
6.2 
3.2 

12.2 
19.4 
8.2 
6.2 

22.2 
415.4 
218.0 

97.2 
39.4 

102.0 
33.0 
25.0 

4.7 
14.2 
11.8 

5.3 
5.0 

continued...  

Y 
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A P P E N D I X  I 1  
TABLE 2: SUMMARY OF FECAL  COLIFORM  MPN  DATA  FOR  MARINE  SAMPLE  STATIONS 

( A r e a  I )  

STAT I ON  NO. OF SAMPLES  MPN  RANGE  MEDIAN 90 P E R C E N T I L E  

94 
95 
96 
97 
98  

L2 - 13 2.0 5.3 
L2 - 5 2.0  4.3 
L2 - 5 L2.0 5.0 
L2 - 13 2.0  7.4 
L2 - 350 33.0  273.0 
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J 

II 

Ir 

J 

1 

J 

1 

d 

APPENDIX  I 1  
TABLE 3: FRESHWATER AND EFFLUENT  SAMPLE STATION LOCATIONS (Area I )  

STATION LOCATION  DESCRIPTION R E C E I V I N G  WATER 

s1  

s2 

s3 

s4 

s5 

S6 

s7 

sa 

s9  

s10 

s11 

s12 

S13 

S14 

S15 

S16 

c reek   a t   beach  south   o f   government   whar f  

152 mm c u l v e r t   a t   b e a c h   i n   f r o n t   o f   g r e y  
house 

c reek   a t   beach  100 rn s o u t h   o f   f o o t   o f   P r o u s e  
Road 

creek a t  beach  f low ing   be tween  p ink  and 
grey  houses 

c u l v e r t   t e r m i n a t i n g  a t  beach a t   f o o t   o f  
Prouse Road 

c u l v e r t  a t  b e a c h   a d j a c e n t   t o  Hyak Mar ine 

c u l v e r t   i m m e d i a t e l y   n o r t h   o f   G i b s o n s  
government  wharf 

c u l v e r t  a t  beach  bel ow wh i te   house   w i th   red  
trim 

c u l v e r t  a t  beach  below  "Marina House'' 

Gibson  Creek 

Soames Creek a t  beach 

c reek  a t  beach  approx. 100 m n o r t h   o f  S11 

Langdale  Creek a t  mouth 

c r e e k   e n t e r i n g   i m m e d i a t e l y   s o u t h   o f  
government  wharf 

c reek   en te r ing   immed ia te l y   wes t   o f  
government  wharf 

Centre  Creek a t  mouth 

P1 umper  Cove, 
Kea ts   I s1  and 

Gibsons  Beach 

Gibsons  Beach 

Gibsons  Beach 

Gibsons  Beach 

Gibsons  Beach 

Gibsons  Beach 

Gibsons  Beach 

Gibsons  Beach 

Gibsons  Beach 

Shoal  Channel 

Shoal  Channel 

Thornbrough 
Channel 

Thornbrough Bay, 
Gambier I. 

West  Bay, 
Gambier I. 

Cent r e  Bay, 
Gambier I. 

continued... 
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APPENDIX I 1  
TABLE  3: FRESHWATER AND EFFLUENT  SAMPLE STATION LOCATIONS (Area I )  

STATION LOCATION DESCRIPTION R E C E I V I N G  WATER 
NO. 

S17 

S 18 

s 19 

s 20 

s21  

S 22 

S23 

S 24 

S 25 

S26 

S27 

S 28 

S29 

S 30 

S31 

S32 

s33 

s34 

c r e e k   a t  head o f  Port  Graves 

McNab Creek a t  mouth 

Po t la t ch   C reek   a t   mou th  

Champside  Creek a t  mouth 

Furry   Creek  a t   mouth 

composi te  o f  2 c u l v e r t s  a t  beach,  Porteau 
Park  ent rance 

c reek   a t   pa rk   road   be tween   pa rk ing   1   o t  and 
campsi t e s  

c reek   a t   mouth   en ter ing   sna l   1   cove 

"M" Creek a t  mouth 

Magnesia  Creek a t  B.C. R a i l   b r i d g e  

A1 b e r t a   C r e e k   a t  B.C. R a i l  b r i d g e  

Harvey  Creek  a t   L ions Bay Rd. b r i d g e  

K i l l a rney   C reek   a t   mou th  

K i l l a r n e y   C r e e k   a t   M i l l e r  Road 

Kil larney   Creek  a t  r o a d   n e a r   e x i t   f r o m  
K i  11  arney  Lake 

Terminal   Creek  at   main  road 

d r a i n a g e   p i p e   a t  SW c o r n e r  o f  Deep Bay 

Honeymoon Creek a t  mouth 

Port  Graves, 
Gambier I. 

Thornbrough 
Channel 

Thornbrough 
Channel 

Daybreak  Point ,  
Anvi  1 Is1 and 

Howe Sound 

Por teau Cove 

Por teau Cove 

Por teau Cove 

Montagu  Channel 

Montagu  Channel 

A1 b e r t a  Bay 

A1 b e r t a  Bay 

Deep Bay, Bowen I. 

Deep Bay, Bowen I. 

Deep Bay, Bowen I. 

K i  11 arney  Creek 

Deep  Bay, Bowen I. 

G r a f t  on Bay, 
Bowen Is1  and 

continued.. . 
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Q 

J)  

APPENDIX  I 1  
TABLE 3:  FRESHWATER AND EFFLUENT  SAMPLE STATION  LOCATIONS (Area I )  

STATION LOCATION DESCRIPTION RECEIVING WATER 
NO. 

s 3 5  Grafton  Creek a t  mouth 

S 36  S35 ups t ream,   cu l ve r t   d i scha rge   a t   road  

s 3 7  m a i n   t r i b u t a r y  downstream o f  Endswell  farm 
d r a i n i n g   e a s t   s i d e   o f   f a r m   ( a t   r o a d )  

s 38 backwa te r   o f  S37 and some dra inage  f rom f a n  
( a t   r o a d )  

s 3 9  Graf ton   Creek   ups t ream  o f   fa rm Snug Cove Road 

G r a f t  on Bay, 
Bowen I. 

STP 1 I n f l u e n t  - Gibsons sewage t r e a t m e n t   p l a n t  a t  g r i t  chamber 
d ischarge 

a t   c h l o r i n e   c o n t a c t  chamber d ischarge 
E f f l u e n t  - Gibsons sewage t r e a t m e n t   p l a n t   c h l o r i n a t e d   e f f l u e n t  

STP 2 I n f l u e n t  - L a n g d a l e   f e r r y   t e r m i n a l  r a w  sewage 
E f f l u e n t  - Langdale sewage t r e a t m e n t   p l a n t   f i n a l   c h l o r i n a t e d  

e f f l u e n t  
8 
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APPENDIX I 1  
TABLE 4: DAILY BACTERIOLOGICAL RESULTS FOR FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area I )  

STAT1 ON DATE ( 1981 ) FC/100 rnl FS/100 rnl 

s1 

s2 

s3 

s4 

s5 

S6 

s7 

May 26 
27 
28 
29 

June 1 
2 

May 26 
27 
28 
29 

June 1 

May 26 
27 
28 
29 

June 1 

May 26 
27 
28 
29 

June 1 

May 26 
27 
28 
29 

June 1 

May 26 
27 
28 
29 

June 1 

May 27 
28 
29 

June 1 

210 
7 30 
410 
110 

50 
50 

70 
59 
44 

52 
” 

400 
230 
370 
120 

2860 

520 
320 
600 
290 
160 

7300 
1060 

510 
1640 
111 

90 
33 
18 
18 
36 

” 

120 
56 

160 

270 
180 
370 
370 
240 
160 

25 
18 
82 
50 
43 

230 
320 
410 
290 

4500 

65 
40 

200 
140 
80 

1700 
50 
50 
30 
61 

18 
13 
14 
11 

9 

18 
90 

280 
3000 

Continued... 



- 85 - 

APPENDIX I 1  
TABLE 4:  DAILY BACTERIOLOGICAL RESULTS  FOR  FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area I) 

STATION DATE (1981) FC/lOO ml FS/100 m l  

3000 
37 
10 

S8 May 27 
29 

June 1 

11400 
140 
10 

(D 

s9 May  27 
28 
29 

June 1 

290 
760 
200 
330 

400 
550 
37 0 

30 

I )  

II 

s10 May 27 
28 
29 

June 1 

50 
29 
31 
60 

20 
52 
50 
48 

s11 May  27 
28 
29 

June 1 

5 
15 

4 
2 

5 
11 
9 
9 

s12 May 27 
28 
29 

June 1 

" 

1 
0 
0 

S13 May 26 15 
27 28 
28  88 
29  36 

5 
7 

15 
14 

S14 

S15  

May 26 
27 
28 
29 

June 1 

49 
26 
35 
26 
16 

61 
31 
48 

103 
26 

rly May  26 29 0 
27 14  3 
28 17 10 
29 16  10 

June 1 10 18 
2 9 15 

Continued... 



- 86 - 

APPENDIX I 1  
TABLE 4: DAILY BACTERIOLOGICAL  RESULTS FOR  FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area I ) 

STATION DATE (1981 ) FC/100 m l  FS/100 m l  

S16 May 26 
27 
28 
29 

June 1 

40 
24 
47 
10 
5 

7 
5 
10 
7 
18 

S17 May 28 
29 

June 1 
2 

97 
72 
80 
25 

35 
42 
20 
16 

S18 June 15 
16 
24 

L 10 
6 
0 

10 
2 
2 

s19 June 15 
16 
24 

30 
19 
4 

300 
13 
59 

s20 June 15 
16 
24 

L 10 
90 
30 

30 
113 
110 

s21 June 10 
11 
12 

3 
4 
4 

5 
3 
0 

s 22 June 9 0 
10 27 
11 1 
12 0 

12 
157 
4 
9 

S23 June 9 
10 
11 
12 

3 
44 
3 
1 

20 
82 
2 
9 

S24 June 10  160 
11 8 
12 9 

190 
12 
4 

Continued... 
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APPENDIX I 1  
TABLE 4: DAILY BACTERIOLOGICAL  RESULTS FOR FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area I) 

STAT I ON DATE ( 1981 ) FC/100 m l  FS/100 m l  m 

S25 June 9 
10 
11 

0 
37 

0 

6 
8 
6 

S26 June 9 
10 
11 

0 
5 
0 

6 
5 
4 

S27 June 9 
10 
11 
12 

6 
29 

6 
0 

4 
76 
15 
15 

S28 June  9 
10 
11 
12 

S29 June 11 
15 
16 

70 
34 

417 

24 
10 

117 d 

S30 June  12 
15 
16 

22 
30 
76 

18 
46 
54 1 

S31 June  15 
16 

17 
9 

15 
11 

S32 June  15 
16 

L10 80 
1 7  34 

s33 June  15 
16 

50 
56 

L  10 
61  

s 34 June 11 
12 
15 
16 

8 
6 
19 
12 

Continued... 
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APPENDIX I 1  
TABLE  4: DAILY BACTERIOLOGICAL RESULTS  FOR  FRESHWATER AND EFFLUENT SAMPLE 

STATIONS (Area I ) 

STATION DATE (1981 ) FC/100 ml FS/100 ml 

s35 

S36 

s37 

S 38 

s39 

STP 1 (influent 

June 11 
12 
15 
16 

June 12 
15 
16 

June 15 
16 

June 15 
16 

June 15 
16 

) May 26 
28 
29 

June 1 

STP 1 (e f f luent )  May 26 
27 
28 
29 

June 1 

STP 2 ( inf luent)  May 26 
27 
28 

STP 2 (eff luent)  May 26 
27 
28 

47 
57 
30 
80 

80 
69 
67 

115 
47 

77 
92 

0 
2 

3 .4~106 
4. 7x106 
6. 9x106 
1.1x106 

1 .0~104  
5 . 0 ~ 1 0 ~  

1 .4x103 
3. 7x104 
4 .9~104  

1 .ox105 
3.2~105 
2 .7~105  

4 .0~104  
L10 

20 

26 
12 
17 
93 

18 
37 

228 

41 
33 

53 
674 

0 
13 

~ 1 x 1 0 5  
1. 9x105 
3. 1x106 
8 . 3 ~ 1 0 5  

1 . 0 ~ 1 0 4  
1 .4~103  
5 .0~103 
1 .8x103 
7 . 2 ~ 1 0 3  

2 .0~105  

2.0x106 

8 . 0 ~ 1 0 4  

7 . 2 ~ 1 0 4  

L  10 
160 
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APPENDIX I 1 1  

AREA I 1  - FIGURES 
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APPENDIX I l l  
II FIGURE 2 FRESHWATER  SAMPLE  STATIONS - VANCOUVER BAY,  

GOLIATH BAY, GRANVILLE  BAY, ST. VINCENT BAY, 
HARDY  ISLAND AND N E L S O N   I S L A N D  

rn 
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I J e r v i s  I n l e t  f 
0 Modion MPNCi4:90 P e r c o n t i l e M P N ~  43 
0 Median MPN>14 

APPENDIX 111 
FlGURE 3 MARINE AND FRESHWATER SAMPLE STATION  LOCATIONS - 

ST.  VINCENT  BAY  AND L. 5 7 5 6 ,  HARDY I S L A N D  
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APPENDIX I V  

TABLE 1 : D a i l y   D a t a   R e c o r d  for  M a r i n e  
( Area I1 ) 

Fecal   Col i form  Uni ts  - MPN 
S a l i n i t y   U n i t s  - PPT 

S a m p l e   S t a t i o n s  

w 

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

J I O O l  49   55 .42   123   52 .28   81 /02/11   1230 
81 /02 /12   1100  
8 1 / 0 2 / 1 3   1 3 0 5  
81 /02 /25   1320  
81 /02 /26   0930  

EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

< 2  
( 2  

2 
< 2  
< 2  

24 .0  
25.0 
25 .5  

7.0 
20.0 u 

J I 0 0 2   4 9   5 5 . 3 6   1 2 3   5 2 . 2 0   8 1 / 0 2 / 1 1   1 2 3 0  
81 /02 /12   1105  
81 /02 /13   1300  
8 1 / 0 2 / 2 5   1 3 2 5  
81 /02 /26   0930  

EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

2 
< 2  
(2  
< 2  

2 

1 3 . 5  
24 .5  
25 .5  
1 3 . 5  
1 3 . 0  

23 .5  
26.0 
26 .5  I 

8.0 
13 .5  

y* 

J I 0 0 3   4 9   5 5 . 2 8   1 2 3   5 2 . 2 4   8 1 / 0 2 / 1 1   1 2 3 0  
81 /02 /12   1105  
8 1 / 0 2 / 1 3   1 3 0 0  
81 /02 /25   1325  
81/02/26  0935 

EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

<2 
< 2  
< 2  
< 2  
(2 

26 .5  
26.5 
27 .5  
1 2 . 0  
1 7 . 5  

J I 0 0 4  49 5 5 . 4 4   1 2 3   5 2 . 1 3   8 1 / 0 2 / 1 1   1 2 4 0  
81 /02 /12   1105  
8 1 / 0 2 / 1 3   1 3 0 5  
8 1 / 0 2 / 2 5   1 3 3 0  
81 /02 /26   0935  

EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

< 2  
< 2  
< 2  
< 2  
< 2  

J I 0 0 5   4 9   5 5 . 1 3   1 2 3   5 2 . 0 0   8 1 / 0 2 / 1 1   1 2 5 5  
8 1 / 0 2 / 1 2   1 1 1 0  
81 /02 /13   1320  
8 1 / 0 2 / 2 5   1 3 3 5  
81 /02 /26   0940  

EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

< 2  
<2  
< 2  
< 2  
( 2  

23 .5  
27 .5  
27 .0  
17 .0  
20.0 4 

J I 0 0 6   4 9   5 5 . 0 5   1 2 3   5 1 . 9 1   8 1 / 0 2 / 1 1   1 3 1 0  
8 1 / 0 2 / 1 2   1 1 1 5  
8 1 / 0 2 / 1 3   1 3 2 5  
81 /02 /25   1340  
81/02/26   0945 

EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

2 
(2 
< 2  

7 
< 2  

22 .5  
27 .5  
27 .5  z 
19 .0  
21.0 

26.5 
28 .O 
27.5 
12 .0  1 

1 7 . 5  

c 
J I 0 0 7   4 9   5 4 . 9 2   1 2 3   5 1 . 9 3   8 1 / 0 2 / 1 1   1 3 1 5  

8 1 / 0 2 / 1 2   1 1 2 0  
81 /02 /13   1330  
81 /02 /25   1340  
81 /02 /26   0945  

2 
< 2  
< 2  
(2  
(2  

EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

J I 0 0 8   4 9   4 9 . 6 2   1 2 3   5 7 . 3 5   8 1 / 0 2 / 1 1   1 3 4 0  
8 1 / 0 2 / 1 2   1 3 1 0  
8 1 / 0 2 / 1 3   1 2 3 0  
81 /02 /25   1255  
81 /02 /26   1005  
81 /08 /24   1025  
81 /08 /25   1110  

26 .5  
27 .5  
27 .5  
22.0 
25.0 
21 .5  
22.0 

1 
EBB 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

( 2  
( 2  
( 2  
( 2  
( 2  
1 3  

8 
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APPENDIX I V  

TABLE 1 : D a i l y   D a t a   R e c o r d  for   Marine S a m p l e  S t a t i o n s  
( A r e a  I1 ) 

Fecal Col i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

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 .  

J I 0 0 8  c o n t i n u e d . . .  81 /08 /26   1200  FLOOD < 2  
81/08/27   1230 FLOOD (2  

I 

I 

I.1 

J IOO9  49   49 .53   123   57 .44   81 /02/11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81/02/26  
81/08/24  
81 /08 /25  
81 /08 /26  
81/08/27  

JIOlO 49  49 .47   123   57 .33   81 /02/11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81/02/26  
81/08/24  
81 /08 /25  
81 /08 /26  
81/08/27  

JIOll 49   49 .08   123   57 .69   81 /02 /11  
81/02/12  
81 /02 /13  
81 /02 /25  
81/02/26  
81/08/24  
81 /08 /25  
81 /08 /26  
81/08/27  

J I 0 1 2   4 9   4 9 . 0 8   1 2 3   5 7 . 7 2   8 1 / 0 2 / 1 1  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

1 3 4 0  
1310  
1 2 3 0  
1250  
1010  
1030  
1110 
1 2 1 5  
1 2 3 5  

1345 
1 3 1 5  
1 2 2 0  
1 2 4 5  
1 0 1 5  
1030  
1 1 1 5  
1210  
1240  

1400  
1 3 2 5  
1 2 1 5  
1 2 4 5  
1020  
1040  
1 1 2 5  
1230  
1 2 4 0  

1 4 0 5  
1 3 2 5  
1 2 1 5  
1240  
1020  
1 0 4 0  
1 1 2 5  
1 2 3 0  
1250  

EBB 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

< 2  
< 2  
< 2  
< 2  
< 2  

5 
< 2  
(2  
< 2  

< 2  
(2  

2 
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  

<2  
2 

< 2  
< 2  
< 2  
<2  
< 2  
< 2  
(2  

<2  
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  

J I 0 1 3   4 9   5 0 . 1 0   1 2 3   5 9 . 7 9   8 1 / 0 2 / 1 0   1 5 3 0  LOW SLACK < 2  
81 /02 /11   1420  EBB < 2  
81 /02 /12   1405  EBB < 2  
8 1 / 0 2 / 1 3  1155 H I G H  SLACK < 2  
8 1 / 0 2 / 2 5   1 2 1 5  E B B  < 2  
81/02/26  1115 EBB < 2  

S a l i n i t y  

23 .0  
24.0 

26 .5  
28.0 
27 .5  
22 .5  
25.0 
21 .5  
22.0 
23.0 
22 .0  

26.0 
27.5 
27 .5  
23.5 
24.0 
21 .5  
22.0 
23 .0  
22.0 

27.0 
27.0 
27 .5  
24.5 
24.0 
21.5 
22.0 
23.0 
23.0 

26.0 
27.0 
27 .5  
23.0 
24.0 
22.0 
22.0 
23.0 
22.0 

27.0 
27.0 
27.5 
27.5 
24 .5  
24.0 

Y 
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TABLE 1 : D a i l y  Data R e c o r d  f o r  Marine Sample  S t a t i o n s  

S t a t  i o n  

J I 0 1 3  

J I 0 1 4  

J I 0 1 5  

J I 0 1 6  

J I 0 1 7  

( Area I1 ) 

Fecal Col i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  Date 

c o n t i n u e d . . .   8 1 / 0 8 / 2 4  
81 /08 /25  
81/08/26  
81 /08 /27  

49   50 .09   123   59 .88   81 /02/11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81/02/26  
81/08/24  
8 1 / 0 8 / 2 5  
81 /08 /26  
81 /08 /27  

4 9  50 .12   123   59 .70   81 /02 /10  
81 /02 /11  
81/02/12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
8 1 / 0 8 / 2 5  
81/08/26  
81 /08 /27  

49   50 .15   123   59 .60   81 /02 /10  
81/02/12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

49   50 .34   123   59 .61   81 /02 /10  
81 /02 /11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
81 /08 /25  
81/08/26  
81 /08 /27  

Time 

1 1 0 5  
1150  
1330  
1 3 1 5  

1 4 2 5  
1 4 0 5  
1150  
1210  
1120  
1 1 1 0  
1150 
1 3 3 5  
1 3 2 0  

1515 
1430  
1 4 1 5  
1150  
1 2 1 0  
1 1 2 0  
1110  
1155 
1355 
1 3 2 0  

1 5 1 5  
1 4 1 5  
1 1 4 5  
1 2 0 5  
1 1 2 5  
,1110 
1155 
1 3 4 0  
1 3 2 0  

1 5 0 5  
1430  
1 4 2 0  
1 1 4 5  
1 1 4 5  
1 1 2 5  
1115 
1200  
1 3 4 5  
1 3 2 5  

T i d e  

FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

1 

F e c . C o l i f .   S a l i n i t y  

9 
< 2  
< 2  
<2  

< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
( 2  
< 2  
< 2  

< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
<2  

2 
< 2  

< 2  
< 2  
(2  
< 2  
< 2  
< 2  
< 2  

5 
< 2  

< 2  
< 2  
< 2  
< 2  
< 2  

2 
< 2  
(2 

2 
<2  

23.0 
23.0 
24 .0  
24.0 

25 .0  
27 .5  
27 .5  
24 .5  
22 .5  
23.0 
23 .0  
24.0 
23 .0  

25.5 
25 .5  
27.0 
27 .5  
24 .5  
19 .0  
23.0 
23.0 
24 .0  
23.0 

25 .5  
27 .5  
27 .5  
24 .5  
24.5 
23.0 
23 .0  
22.0 
23.0 

26 .0  
23 .5  
27 .5  
27 .5  
23 .0  
22.0 
24.0 
22 .5  
22.0 
23.0 
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TABLE 1 : D a i l y  Data R e c o r d   f o r  Marine S a m p l e   S t a t i o n s  
( Area I1 ) 

Fecal Col i f o r m  U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

F e c . C o l i f .  S t a t i o n   L a t i t u d e   L o n g i t u d e  Date Time T i d e  S a l i n i t y  

3 1 0 1 8   4 9   5 0 . 5 0   1 2 3   5 9 . 7 3   8 1 / 0 2 / 1 0  
81 /02 /11  
81/02/12  
81 /02 /13  
81/02/25  
81 /02 /26  
81/08/24  
81 /08 /25  
81/08/26  
81 /08 /27  

1 5 0 0  
1440 
1 4 2 0  
1135 
1 2 0 0  
1 1 2 5  
1200  
1200 
1 3 5 5  
1330 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

< 2  
< 2  
< 2  
< 2  
< 2  
< 2  

2 
7 

< 2  
27 

27.0 
27.0 
27.5 
27.0 
24.0 

23.0 
23 .5  
22.0 
24.0 

J IO19   49   50 .21   123   59 .89   81 /02 /10  
81 /02 /11  
81/02/12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
8 1 / 0 8 / 2 5  
81/08/26  
81/08/27  

1520  
1430  
1410  
1 1 4 5  
1210  
1120  
1115 
1155 
1340  
1330  

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  

2 
< 2  

26.0 
25.0 
27 .5  
27.5 
24.0 
24.0 
23.0 
23.0 
22.0 
24.0 

J I 0 2 0   4 9   4 9 . 8 5   1 2 4   0 3 . 1 0   8 1 / 0 2 / 1 0  
8 1 / 0 2 / 1 1  
81/02/12  
81/02/13  
81 /02 /25  
81 /02 /26  
81/08/24  
8 1 / 0 8 / 2 5  
81/08/26  
81/08/27 

1440  
1450 
1455 
1 1 2 5  
1150  
1135 
1210  
1 2 1 5  
1410  
1340 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

< 2  
< 2  

2 
8 

< 2  
< 2  
< 2  
< 2  

7 
(2 

27.5 
27.5 
27.0 
26.0 
24 .5  
23.5 
24.0 
24 .5  
22.0 
24.0 

J I 0 2 1  49   49 .88   124   03 .00   81 /02/10  
81 /02 /11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81/02/26  
81 /08 /24  
81 /08 /25  
81 /08 /26  
81/08/27  

1 4 3 5  
1450 
1 4 5 5  
1120  
1145 
1135 
1 2 1 0  
1 2 1 5  
1 4 1 0  
1 3 5 0  

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

< 2  
< 2  
< 2  
< 2  
< 2  
(2  
< 2  
< 2  

2 
< 2  

27 .5  
27 .5  
27.0 
27.0 
24 .0  
23 .5  
24.0 
24 .5  
22.0 
24 .6  

J I 0 2 2   4 9   4 9 . 8 5   1 2 4   0 3 . 3 0   8 1 / 0 2 / 1 0   1 4 3 0  EBB < 2  
8 1 / 0 2 / 1 1   1 4 5 0  EBB < 2  
81 /02 /12   1500  EBB < 2  
8 1 / 0 2 / 1 3   1 1 2 0  H I G H  SLACK < 2  
81 /02 /25   1130  EBB < 2  
81 /02 /26   1140  EBB < 2  

27 .5  
27.5 
27.0 
27.5 
24.0 
24.0 
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TABLE 1 : D a i l y  Data R e c o r d  f o r  Marine S a m p l e   S t a t i o n s  

S t a t i o n  

J I 0 2 2  

J I 0 2 3  

J I 0 2 4  

J I 0 2 5  

J I 0 2 6  

( Area I1 ) 

Fecal Col i form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  Date 

c o n t i n u e d . . .  81 /08/24  

49  50.00 

49  50.10 

49  50.20 

49 50.30 

81 /08 /25  
81 /08 /26  
81 /08 /27  

124   03 .30   81 /02/10  
81 /02 /11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81 /08 /24  
8 1 / 0 8 / 2 5  
81/08/26  
81 /08 /27  

124   03 .20   81 /02/10  
8 1 / 0 2 / 1 1  
81 /02 /12  
8 1 / 0 2 / 1 3  
81 /02 /25  
81 /02 /26  
81 /08 /24  
8 1 / 0 8 / 2 5  
81 /08 /26  
81 /08 /27  

124   03 .21   81 /02 /10  
8 1 / 0 2 / 1 1  
81 /02 /12  
8 1 / 0 2 / 1 3  
81 /02 /25  
81 /02 /26  
81 /08 /24  
81 /08 /25  
81 /08 /26  
8 1 / 0 8 / 2 7  

124   03 .29   81 /02/10  
8 1 / 0 2 / 1 1  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81 /08 /24  
8 1 / 0 8 / 2 5  
81/08/26  
81/08/27  

Time 

1 2 1 5  
1 2 1 5  
1415 
1400 

1 4 3 0  
1455 
1 5 0 0  
1 1 1 5  
1 1 3 0  
1 1 4 0  
1 2 1 5  
1220  
1 4 2 0  
1 4 1 0  

1 4 2 0  
1 4 5 5  
1 5 0 0  
1115 
1 1 2 5  
1 1 4 5  
1220  
1 2 2 0  
1 4 2 5  
1 4 1 0  

1 4 2 0  
1500  
1 5 0 5  
1110  
1 1 2 0  
1 1 4 5  
1 2 2 5  
1 2 2 5  
1 4 3 0  
1 4 1 5  

1 4 1 5  
1 5 0 5  
1 5 1 0  
1 1 0 5  
1 1 2 0  
1150  
1 2 2 5  
1230  
1430  
1 4 2 0  

T i d e  

FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

F e c . C o l i f .   S a l i n i t y  

< 2   2 4 . 0  
<2   24 .5  
<2   23 .0  
<2   25 .0  

(2   27 .5  
(2   27 .5  
< 2   2 7 . 5  

5 27 .5  
<2   24 .0  
<2   23 .5  
<2   24 .0  
<2   24 .5  
<2   22 .0  
<2   25 .0  

< 2   2 7 . 5  
<2 27 .5  
< 2  27.0 
<2   27 .0  

2 24.0 
<2   23 .0  
<2   24 .0  
< 2   2 4 . 5  
<2   23 .0  
<2   24 .0  

< 2   2 7 . 5  
<2   27 .0  
<2   27 .5  
<2   26 .5  

8 23 .0  
< 2   2 4 . 0  

5 24.0 
<2 24.5 
<2   24 .0  
<2   24 .0  

< 2   2 6 . 5  
<2   25 .5  
<2   27 .0  
<2   26 .0  

2 23 .5  
<2   24 .0  
<2   24 .0  
< 2   2 4 . 5  
<2   24 .0  
<2   24 .0  
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TABLE 1 : D a i l y  Data R e c o r d   f o r  Marine S a m p l e   S t a t i o n s  
( Area I1 ) 

Fecal Coli form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n   L a t i t u d e   L o n g i t u d e  

J I 0 2 7   4 9   5 0 . 2 4   1 2 4   0 3 . 2 9  

J I 0 2 8   4 9   5 0 . 2 0   1 2 4   0 3 . 2 9  

J I 0 2 9   4 9   5 0 . 2 2   1 2 4   0 3 . 3 8  

J I 0 3 0   4 9   5 0 . 1 2   1 2 4   0 3 . 4 0  

J I 0 3 1   4 9   5 0 . 0 6   1 2 4   0 3 . 3 5  

Date 

81/02/10  
8 1 / 0 2 / 1 1  
81/02/12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

81/02/10  
81 /02 /11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
81 /08 /25  
81/08/26  
81 /08 /27  

81/02/10  
81 /02 /11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
81 /08 /25  
81/08/26  
81 /08 /27  

81/02/10  
8 1 / 0 2 / 1 1  
81/02/12  
8 1 / 0 2 / 1 3  
81 /02 /25  
81/02/26  
81/08/24  
8 1 / 0 8 / 2 5  
81/08/26  
81 /08 /27  

81/02/10  
8 1 / 0 2 / 1 1  
81 /02 /12  
8 1 / 0 2 / 1 3  
81 /02 /25  
81 /02 /26  

Time 

1410  
1510  
1515 
1 1 0 5  
1115 
1 1 5 5  
1 2 3 5  
1 2 4 5  
1 4 3 5  
1430 

1410  
1510 
1515 
1100 
1115 
1150 
1 2 4 0  
1 2 4 5  
1 4 3 5  
1 4 3 5  

1 4 0 5  
1 5 1 5  
1 5 2 0  
1100 
1110 
1 1 5 5  
1240  
1250 
1440  
1435 

1 4  00 
1 5 2 0  
1 5 2 0  
1 0 5 5  
1 1 1 0  
1200  
1 2 4 5  
1250 
1 4 4 0  
1 4 4 0  

1 4 0 0  
1 5 2 0  
1 5 2 5  
1 0 5 5  
1 1 0 5  
1200  

T i d e  

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 

F e c . C o l i f .  S a l i n i t y  

79  27.0 
<2   27 .0  

2 26 .5  
<2   27 .0  
1 7   2 4 . 0  
49  24.0 

2 24.0 
5 24 .5  
2 24.0 

<2   24 .0  

< 2   2 7 . 5  
<2   26 .5  

2 26 .5  
13 26.0 

5 24.0 
2 24.0 

<2   24 .0  
<2   24 .5  
<2   24 .0  

8 24.0 

<2   27 .0  
< 2   2 6 . 5  
<2   27 .0  
<2   25 .5  
< 2   2 2 . 5  
<2  24.0 
<2   24 .0  
<2   24 .5  
<2   24 .0  
<2   24 .0  

( 2   2 7 . 5  
< 2   2 7 . 5  
<2   27 .0  
<2   26 .5  

2 23 .5  
<2 24.0 

5 24.0 
< 2   2 4 . 5  
< 2  24.0 
<2   25 .0  

< 2   2 7 . 5  
<2   27 .5  
< 2  27.0 
<2   27 .0  

2 23 .5  
< 2   2 4 . 5  
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  
( A r e a  I1 ) 

Fecal C o l i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n  

JI031 

JI032 

JI033 

JI034 

JI035 

L a  t i  t u d e  L o n g i t u d e  

c o n t i n u e d . .  . 

49 50.42 

4 9  5 0 . 4 7  

49  50.52 

49 50.58 

124  04.72 

124 04.80 

124  04.72 

124  04.80 

D a t e  

81/08/24 
81/08/25 
81/08/26 
81/08/27 

81/02/10 
81/02/11 
81/02/12 
81/02/13 
81/02/25 
81/02/26 
81/08/24 
81/08/25 
81/08/26 
81/08/27 

81/02/10 
81/02/11 
81/02/12 
81/02/13 
81/02/25 
81/02/26 
81/08/24 
81/08/25 
81/08/26 
81/08/27 

81/02/10 
81/02/11 
81/02/12 
81/02/13 
81/02/25 
81/02/26 
81/08/24 
81/08/25 
81/08/26 
81/08/27 

81/02/10 
81/02/11 
81/02/12 
81/02/13 
81/02/25 
81/02/26 
81/08/24 
81/08/25 
81/08/26 
81/08/27 

Marine 

T i m e  

1250 
1250 
1445 
1440 

1350 
1525 
1535 
1050 
1000 
1205 
1250 
1255 
1445 
1445 

1350 
1530 
1540 
1045 
0955 
120 5 
1255 
1300 
1555 
1445 

1345 
1530 
1540 
104 5 
0940 
1210 
1255 
1300 
1600 
1450 

1340 
1540 
1545 
1045 
0940 
1210 
1305 
1300 
1605 
1450 

Sample S t a t i o n s  

T i d e  

FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
HIGH  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
HIGH  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
HIGH  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
HIGH  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

F e c . C o l i f .  

<2 
<2 
2 

<2 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
(2 
<2 
<2 

< 2  
<2 
<2 
(2 
<2 
<2 
<2 
<2 
<2 
<2 

<2 
<2 
<2 . 
5 
<2 
<2 
5 
5 

<2 
(2 

<2 
<2 
<2 
<2 
<2 
<2 
33 
2 
<2 
7 

S a l i n i t y  

24.0 
24.5 
24.0 
25.0 

27.0 
26.5 
27.0 
26.5 
24.0 
23.0 
25.0 
24.5 
24.0 
24.0 

27.0 
27.0 
26.5 
26.5 
24.0 
23.0 
24.0 
24.5 
24.0 
24.0 

27.0 
26.0 
26.0 
26.5 
22.0 
23.0 
24.0 
24.5 
24.0 
24.0 

25.5 
15.5 
24.0 
25.5 
21.5 
22.0 
24.0 
25.0 
25.0 
25.0 

Hi 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  
( A r e a  I1 ) 

Fecal Col i form Un i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n  

J I 0 3 6  

J I 0 3 7  

J I 0 3 8  

J I 0 3 9  

J I 0 4 0  

L a t i t u d e  

49  50.60 

49  50.55 

\ 

49  50.50 

49  50.47 

49  50.42 

L o n g i t u d e  

124   04 .93  

124  05 .00  

124   05 .10  

124   05 .20  

124   05 .30  

D a t e  

81/02/10 
8 1 / 0 2 / 1 1  
81/02/12  
81 /02 /13  
81/02/25  
81 /02 /26  
81 /08 /24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

81/02/10  
81 /02 /11  
81/02/12  
81 /02 /13  
81 /02 /25  
81 /02 /26  

8 1 / 0 8 / 2 5  
81/08/26  
81 /08 /27  

81/02/10  
81 /02 /11  
81/02/12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
8 1 / 0 8 / 2 5  
81/08/26  
81/08/27 

81/02/10  
81 /02 /11  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81/02/26  
81/08/24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

81 /02 /10  
8 1 / 0 2 / 1 1  
81 /02 /12  
81 /02 /13  
81 /02 /25  
81 /02 /26  

81/oa /24  

Marine Sample S t a t i o n s  

T i m e  

1335 
1540 
1550  
1040  
0940 
1 2 1 5  
1300  
1 3 0 5  
1 5 4 5  
1 4 5 5  

1330  
154 5 
1 5 5 5  
1 0 3 5  
0935  
1230 
1 3 0 5  
1 3 0 5  
1 5 4 5  
1 4 5 5  

1 3 2 5  
1550 
1 5 5 5  
1 0 3 5  
0930 
1 2 3 5  
1310  
1310 
1 5 3 5  
1500 

1320  
1 5 5 5  
1600 
1030 
0930 
1 2 5 0  
1310  
1 3 1 5  
1 5 3 5  
1500  

1 3 0 5  
1 5 5 5  
1 6 0 5  
1 0 1  5 
0925  
1 2 5 5  

T i d e  

E B B  
EBB 
EBB 
FLOOD 
H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
H I G H  SLACK 
EBB 

F e c . C o l i f .  

< 2  
< 2  
<2 

2 
< 2  
< 2  
< 2  
13 
27 
< 2  

< 2  
< 2  
< 2  

2 
< 2  
< 2  

4 
< 2  
< 2  
< 2  

< 2  
< 2  
< 2  
13 
< 2  
< 2  
< 2  
< 2  
< 2  

2 

< 2  
(2 
< 2  

2 
< 2  
< 2  

2 
< 2  
< 2  

2 

< 2  
< 2  

5 
< 2  
< 2  
< 2  

S a l i n i t y  

25.0 
26.0 
26 .5  
26.0 
22 .5  
22.0 
25.0 
25.0 
26.0 
25.0 

25 .5  
26.5 
27.0 
26.5 
23.0 
23.0 
24.0 
25.0 
24.0 
24.0 

26.5 
26.0 
26 .5  
26.5 
23.5 
22 .0  
24.0 
25.0 
23.0 
2 4 . 0  

26 .5  
1 6 . 5  
26 .5  
26.0 
24.0 
21 .5  
24.0 
25.0 
22.0 
24.0 

26.0 
27.0 
26 .5  
26.5 
24.0 
22.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  
( A r e a  I1 ) 

Fecal   Col i form  Uni ts  - MPN 

S t a t i o n  

J I 0 4 0  

J I 0 4 1  

J I 0 4 2  

J I 0 4 3  

J I 0 4 4  

S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  D a t e  

c o n t i n u e d . . .  81 /08/24  

49  50.30 

49   50 .21  

49  45.28 

49   45 .27  

81 /08 /25  
81/08/26  
81 /08 /27  

124   05 .41   81 /02 /10  
81 /02 /11  
81/02/12  
81 /02 /13  
81 /02 /25  
81 /02 /26  
81/08/24  
81 /08 /25  
81/08/26  
81 /08 /27  

124   05 .43   81 /02 /10  
8 1 / 0 2 / 1 1  
81 /02 /12  
8 1 / 0 2 / 1 3  
8 1 / 0 2 / 2 5  
81 /02 /26  
81/08/24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

124   09 .48   81 /02 /17  
81 /02 /18  
81 /02 /19  
81 /02 /20  
81 /02 /23  
81 /08 /24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

1 2 4   0 9 . 4 1   8 1 / 0 2 / 1 7  
81 /02 /18  
81 /02 /19  
81 /02 /20  
81/02/23  
81 /08 /24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

Marine Sample  S t a t i o n s  

T i m e  

1315 
1315 
1530  
1 5 0 5  

1300  
1600  
1610  
1 0 1 0  
0920 
1 2 5 5  
1315 
1320  
1 5 3 0  
1510  

1 2 5 5  
1600  
1610  
1 0 1 0  
0920 
1300  
1320  
1 3 2 5  
1 5 2 5  
1510  

1 3 1 0  
1520  
1220  
1 1 3 5  
1 4 0 0  
1 4 0 5  
1 4 2 0  
1 6 4 5  
1550  

1 3 0 5  
1 5 2 6  
1 2 1 5  
1 1 3 0  
1400  
1 4 0 5  
1 4  20 
164  5 
1550  

T i d e  

FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
EBB 
EBB 
FLOOD 
H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
FLOOD 
FLOOD 
H I G H  SLACK 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 

FLOOD 
FLOOD 
H I G H  SLACK 
FLOOD 

EBB 

F e c . C o l i f .  

< 2  
< 2  
< 2  
< 2  

< 2  
< 2  
< 2  
< 2  
(2  
< 2  

2 
< 2  
<2  
< 2  

< 2  
< 2  
< 2  

6 
< 2  
< 2  
< 2  
< 2  
< 2  

2 

< 2  
< 2  

2 
< 2  
< 2  
< 2  

4 
< 2  
< 2  

< 2  
< 2  
< 2  
<2 
< 2  
< 2  

8 
2 

(2  

S a l i n i t y  

24 .0  
24 .5  
24 .0  
25.0 

26.0 
1 6 . 5  
26 .5  
26.0 
24 .0  
23.0 
24.0 
24 .5  
24.0 
24.0 

. 26 .5  
27.0 
26 .5  
26.0 
23 .0  
22.0 
24 .0  
24 .5  
23.0 
25.0 

28 .O 
27 .5  
27 .5  
26 .5  
25.0 
25 .5  
26.0 
26.0 

26.0 
28.0 
27 .5  
27.0 
26 .5  
25.0 
25 .5  
26.0 
26.0 
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TABLE 1 : D a i l y  Data 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  I1 ) 

Fecal Col i forrn   Uni ts  - MPN 
S a l i n i t y   U n i t s  - PPT 

I 

S t a t i o n  

J I 0 4 5  

a 

Y 

I )  

J I 0 4 6  
I 

I 

rg 

J I 0 4 7  
YI 

I 

1 

a J I O 4 8  

J I 0 4 9  

I 
J I 0 5 0  

I 

I 

L a t i t u d e  Long i t u d e  

49   45 .29   124   09 .61  

49   45 .37   124   09 .61  

49  45.34  124  09.77 

49   44 .66   124   09 .03  

49   44 .40   124   09 .36  

49 4 4 . 4 1  124   09 .13  

Date 

81/02/17  
81 /02 /18  
81/02/19  
81 /02 /20  
81 /02 /23  
81/02/24  
81/08/24 
81 /08 /25  
81/08/26  
81 /08 /27  

81 /02 /17  
81 /02 /18  
81/02/19  
81 /02 /20  
81 /02 /23  
81/02/24  
81/08/24  
8 1 / 0 8 / 2 5  
81/08/26  
81/08/27  

81/02/17  
81/02/18  
81/02/19  
81/02/20  
81 /02 /23  
81/02/24  
81/08/24  
8 1 / 0 8 / 2 5  
81 /08 /26  
81 /08 /27  

8 1 / 0 8 / 2 1  

81 /08 /23  

8 1 / 0 8 / 2 1  
81 /08 /22  
81 /08 /23  

81/02/17  
81 /02 /18  
81 /02 /19  
81/02/20  
81 /02 /23  
81 /02 /24  
81/08/20  
8 1 / 0 8 / 2 1  
81/08/22  
8 1 / 0 8 / 2 3  

81 /08 /22  

Time 

1 3 0 5  
1520 
1 2 1 5  
1130  
1355 
1110 
1 4 0 5  
1 4 2 5  
1 6 4 0  
1555 

1300  
1 5 1 5  
1 2 1 0  
1130 
1350  
1 1 0 5  
1400  
1 4 2 5  
1 6 3 5  
1 5 5 5  

1300  
1515 
1210  
1 1 3 0  
1350  
1 1 0 5  
1400 
1 4 2 5  
1630 
1600 

1 1 5 5  
1050 
0955  

1150  
1 0 5 0  
0940 

1 2 4 5  
1500  
1 2 0 5  
1 1 2 5  
1 3 4 5  
1100  
1150  
1150 
1 0 5 5  
0950 

T i d e  

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
FLOOD 
FLOOD 
H I G H  SLACK 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
FLOOD 
FLOOD 
H I G H  SLACK 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
FLOOD 
FLOOD 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

E ' e c . C o l i f .   S a l i n i t y  

< 2  
< 2  
< 2  

2 
2 

< 2  
< 2  

7 
< 2  
< 2  

< 2  
(2  
< 2  
< 2  
< 2  
< 2  
< 2  

2 
<2 
< 2  

< 2  
< 2  

2 
< 2  
< 2  
< 2  

2 
1 7  
< 2  

2 

<2 
< 2  

2 

< 2  
<2  
< 2  

< 2  
< 2  
< 2  
< 2  
(2  

2 
4 

< 2  
< 2  
< 2  

26 .5  
28.0 
27.0 
27 .5  
27.0 
26.0 
25.0 
25.0 
26.0 
26.0 

26.0 
28.0 
27 .0  
27 .5  
27.0 
26.0 
25.0 
25 .5  
26.0 
26.0 

26.5 
27.0 
27.0 
27 .5  
27.0 
26 .O 
25.0 
25.0 
25.0 
26.0 

24.0 
25.0 
25.0 

24.0 
25.0 
25.0 

26 .0  
20 .5  
26 .5  
26.5 
26 .5  
24.0 
23.0 
25.0 
25.0 
25.0 

a 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  

S t a t  i o n  

J I 0 5 1  

J I 0 5 2  

J I 0 5 3  

J I 0 5 4  

J I 0 5 5  

( A r e a  I1 ) 
Fecal Col i form U n i t s  - MPN 

S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e   D a t e  

49   44 .38   124   09 .20   81 /02/17  
81 /02 /18  
81 /02 /19  
81 /02 /20  
81 /02 /23  
81 /02 /24  
81/08/20  
81 /08 /21  
81 /08 /22  
8 1 / 0 8 / 2 3  

49   44 .35   124   09 .22   81 /02 /17  
81 /02 /18  
81/02/19  
81 /02 /20  
81 /02 /23  
81 /02 /24  
81/08/20  
8 1 / 0 8 / 2 1  
81/08/22  
8 1 / 0 8 / 2 3  

49   44 .30   124   09 .29   81 /02/17  
81 /02 /18  
81 /02 /19  
81 /02 /20  
81 /02 /23  
81 /02 /24  
81 /08 /20  
8 1 / 0 8 / 2 1  
81 /08 /22  
81 /08 /23  

49   43 .07   124   10 .60   81 /02/17  
81 /02 /18  
81 /02 /19  
81 /02 /20  
8 1 / 0 2 / 2 3  
81/02/24  
81/08/20  
8 1 / 0 8 / 2 1  
81 /08 /22  
8 1 / 0 8 / 2 3  

49   42 .95   124   10 .68   81 /02/17  
81 /02 /18  
81/02/19  
81 /02 /20  
81 /02 /23  
81/02/24  

Time 

1 2 4 5  
1 4 5 5  
1200  
1120  
1340  
1 1 0 0  
1150  
1 1 4 5  
1100 
0950 

1240  
1 4 5 5  
1200  
1120  
1340  
1100 
1 1 4 5  
1 1 4 5  
1100  
094 5 

1 2 4 0  
1450  
1 1 5 5  
1120  
1335 
1 0 5 5  
1140  
1140  
1100 
0 9 4 5  

1130  
1 4 2 5  
1140  
1100 
1 3 2 0  
1 0 2 5  
1130  
1130  
1 1 5 5  
0925  

1 1 4 5  
1 4 2 5  
1 1 4 5  
1 0  50 
1315 
1 0 1 5  

T i d e  

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

LOW SLACK 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

LOW SLACK 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 

F e c . C o l i f .  

< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
27 
< 2  
(2  

2 

< 2  
< 2  
< 2  
< 2  
< 2  
(2 

8 
<2  

2 
<2  

< 2  
< 2  
< 2  
< 2  

2 
< 2  
< 2  

5 
< 2  

2 

1 3 0  
350 

22 
8 

70  
33 
49 
11 

5 
2 3  

2 
2 

11 
( 2  
< 2  

2 

S a l i n i t y  

24.0 
20.0 
25.0 
25 .5  
23 .5  
23.0 
24.0 
25.0 
25.0 
25.0 

25.5 
24 .O 
27.0  
27.0 
25 .5  
2 6 . 0  
24 .0  
25.0 
25.0 
25.0 

25.0 
25.0 
27 .5  
26.0 
26.0 
26.0 
24.0 
25.0 
25.0 
25.0 

26 .5  
25 .5  
27.0 
27.0 
26.0 
26.0 
24.0 
26.0 
25.0 
26.0 

26.0 
26.0 
26 .5  
26.0 
26.0 
25.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine 
I 

" S t a t i o n  

J I 0 5 5  
I 

J I 0 5 6  

I 

1 

m 

J I 0 5 7  

m 

I 

I 
J I 0 5 8  

m 

I 

J I 0 5 9  

w 

J I 0 6 0  

( A r e a  I1 ) 
Fecal   Col i form  Uni ts  - MPN 

S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  

c o n t i n u e d . . .  

49   43 .05  

49  44.78 

49  44.99 

49  42.50 

49  42.50 

1 2 4   1 0 . 8 5  

1 2 4   1 2 . 6 3  

1 2 4   1 2 . 3 2  

1 2 4   1 0 . 5 0  

1 2 4   1 0 . 5 0  

D a t e  

81 /08/20  
81 /08 /21  
81/08/22  
81 /08 /23  

81/02/17  
81/02/18  
81 /02 /19  
81 /02 /20  
81 /02 /23  
81 /02 /23  
81/02/24  
81/08/20  
81 /08 /21  
81/08/22  
81 /08 /23  

81/02/18  
81 /02 /19  
81/02/20  
81 /02 /23  
81/02/24  
81/08/20  
81 /08 /21  
81/08/22  
81/08/23  

81/02/18  
81 /02 /19  
81/02/20  
81 /02 /23  
81/02/24  
81/08/20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

81/08/20  
81 /08 /21  
81/08/22  
81 /08 /23  

81/08/20  
81 /08 /21  
81/08/22  
81 /08 /23  

T i m e  

1120  
1122  
1200  
0920 

1 1 4 5  
1430  
1 1 4 5  
1050  
1 0  50 
1310  
1020  
1 1 2 5  
1120  
1200  
0920 

1340  
1115 
1 0 2 5  
1 2 4 5  
1 0 4 5  
1 1 0 5  
1100 
1220  
0900 

1350  
1120  
10   30  
1250  
1 0 4 0  
1 1 1 0  
1 1 0 0  
1210  
0850 

0 9 5 5  
0900 
1 2 3 5  
1050  

1000  
0905  
1 2 4 0  
1050  

Sample S t a t i o n s  

T i d e  

EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

LOW SLACK 
FLOOD 
LOW SLACK 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

FLOOD 
EBB 
EBB 
EBB 
LOW SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

FLOOD 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 

F e c . C o l i f .  

8 
2 
5 

<2  

2 
(2 
< 2  
< 2  

2 

5 
7 
2 

< 2  
2 

< 2  
< 2  

2 
< 2  
< 2  
17 
< 2  
< 2  

2 

< 2  
13 
< 2  
< 2  
< 2  
< 2  
< 2  
<2  

2 

2 
2 

< 2  
< 2  

5 
1 7  
<2 
< 2  

S a l i n i t y  

24.0 
25.0 
25.0 
25 .0  

25.0 
26.5 
27 .0  
26 .5  

26 .5  
26.0 
24.0 
26.0 
25.0 
26.0 

26 .0  
21.5 
25 .5  

26.5 
24 .0  
25.0 
25.0 
26.0 

24 .5  
20.0 
26.0 

25.5 
24.0 
25.0 
25.0 
25.0 

26.0 
26.0 
25 .5  
26.0 

25 .0  
26.0 
25.5 
26.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine 
( A r e a  I1 ) 

Fecal Col ifom U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n  

J I 0 6 1  

J I 0 6 2  

J I 0 6 3  

J I 0 6 4  

J I 0 6 5  

L a t i t u d e  

49  42.50 

49   42 .73  

49  42.86 

49  42.80 

49  42.78 

L o n g i t u d e  

1 2 4   1 0 . 5 0  

1 2 4   1 0 . 3 1  

1 2 4   1 0 . 2 1  

124   10 .25  

1 2 4   1 0 . 1 8  

D a t e  

81 /08/20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

81 /02 /17  
81 /02 /18  
81 /02 /19  
81 /02 /20  
81 /02 /23  
81 /02 /24  
81/08/20  
81 /08 /21  
81/08/22  
81 /08 /23  

81 /02 /17  
81 /02 /18  
81/02/19  
81 /02 /20  
81 /02 /23  
81/02/24  
81 /08 /20  
8 1 / 0 8 / 2 1  
81/08/22  
81 /08 /23  

81 /02 /17  
81 /02 /18  
81/02/19  
8 1 / 0 2 / 2 0  
81 /02 /23  
81 /02 /24  
81/08/20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

81 /02 /17  
81 /02 /18  
81 /02 /19  
81/02/20  
81 /02 /23  
81/02/24  
81/08/20  
8 1 / 0 8 / 2 1  
81/08/22  
81 /08 /23  

Time 

1 0 0 0  
0907 
1240  
1050  

1 0 4 0  
1220  
1 0 2 5  
0 9 3 5  
1000  
0940 
1 0 0 5  
0924  
1250  
1 1 0 5  

1 0 4 0  
1 2 1 5  
1 0 2 5  
0930 
1 0 4 5  
0930 
1 0 0 5  
0920 
1 2 4 5  
1 1 0 5  

1040  
1 2 1 5  
1 0 2 0  
0930 
1 0 4 5  
0935  
1 0 0 0  
0920 
1 2 4 5  
1100  

1 0 4 5  
1210  
1 0  20 
0935  
1050  
0 9 3 5  
1000  
0910 
1 2 4 5  
1100  

Sample S t a t i o n s  

T i d e  

H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 

F e c . C o l i f .  

< 2  
< 2  
< 2  
< 2  

2 3  
< 2  

4 
1 3  

1 3 0  
<2  

7 
4 
2 

<2 

1 7  
2 
4 
2 

33 
2 

49 
5 

<2  
<2  

79  
<2 
<2 

5 
49 

9 
23  

2 
< 2  
<2  

5 
<2 
< 2  
< 2  
1 3  
11 
11 

2 
<2  

2 

S a l i n i t y  

25 .0  
26.0 
25 .0  
26.0 

23 .0  
26.0 
21 .5  
24.0 

9 . 5  
22.0 
25.0 
26.0 
25 .5  
26.0 

2 2 . 0  
2 4 . 0  
1 9 . 5  
23.0 
1 6 . 5  
23 .5  
25.0 
26.0 
26.0 
26 .0  

22.0 
23.0 
22 .5  
23 .5  
1 5 . 5  
24 .0  
25 .0  
26.0 
25 .5  
26.0 

22 .0  
25.0 
21 .5  
23.0 
21.0 
23.0 
25 .0  
26 .0  
25.0 
26.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  
( A r e a  I1 ) 

Fecal C o l i f o r m  U n i t s  - MPN 
Sal i n i t y   U n i t s  - PPT 

S t a t i o n  L a t i t u d e  

JI066 49 42.60 

~- -.___- 

JI067 49 42.48 

JI068 49 42.28 

JI069 49 42.22 

JI070 49 42.32 

L o n g i t u d e   D a t e  

124 09.85 81/02/17 
81/02/18 
81/02/19 
81/02/20 
81/02/23 
81/02/24 

81/08/21 
81/08/22 
81/08/23 

124 09.90 81/02/17 
81/02/18 
81/02/19 
81/02/20 
81/02/23 
81/02/24 
81/08/20 
81/08/21 
81/08/22 
81/08/23 

124 10.15 81/02/17 
81/02/18 
81/02/19 
81/02/20 
81/02/23 
81/02/24 
81/08/20 
81/08/21 
81/08/22 
81/08/23 

124 10.24 81/02/17 
81/02/18 
81/02/19 
81/02/20 
81/02/23 
81/02/24 
81/08/20 
81/08/21 
81/08/22 

81/08/20 

81/08/23 

81/02/18 
81/02/19 

124 10.37 81/02/17 

81/02/20 
81/02/23 
81/02/24 

Marine 

" 
T i m e  

10 50 
1225 
1030 
0940 
1105 
094  5 
1015 
1000 
1250 
1110 

1100 
1235 
1035 
0945 
1110 
0950 
10 20 
1000 
1255 
1115 

1105 
1250 
1040 
0955 
1115 
0950 
1020 
1005 
1255 
1120 

1105 
1250 
1045 
1000 
1120 
0950 
1025 
1010 
1255 
1120 

1110 
1255 
1050 
1005 
1120 
0955 

Sample S t a t i o n s  

T i d e  

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
FLOOD 

LOW SLACK 
FLOOD 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
FLOOD 

LOW SLACK 
FLOOD 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
FLOOD 

LOW SLACK 
FLOOD 
EBB 
EBB 
EBB 
HIGH  SLACK 

F e c . C o l i f .  

14 
2 
4 

<2 
<2 
13 
33 
2 

<2 
<2 

5 
<2 
<2 
<2 
<2 
<2 
2 
2 

<2 
(2 

110 
6 

49 
46 

540 
13 
13 
<2 
2 

<2 

1600 
150 
9 20 

>1600 
1600 

13 
2 

<2 
<2 
2 

13 
2 

130 
79 
17 
2 

S a l i n i t y  

23.0 
22.5 
25.5 
25.0 
21.5 
24.0 
25.0 
26.0 
25.0 
26.0 

24.0 
25.0 
26.5 
23.5 
25.5 
25.0 
25.0 
26.0 
25.0 
24.0 

25.0 
24.0 
26.0 
23.0 
21.5 
25.0 
25.0 
26.0 
25.5 
26.0 

26.0 
25.0 
25.5 
23.0 
21.5 
26.0 
25.0 
26.0 
25.5 
26.0 

24.0 
25.0 
25.0 
21.5 
18.0 
24.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I1 ) 

Fecal Col i f o n  Un i t s  - MPN 

S t a t i o n  

JI070 

JI071 

JI072 

JI073 

JI074 

JI075 

JI076 

Sal i n i  t y  U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  

c o n t i n u e d . . .  

49  42.30 

49  41.19 

49  41.17 

49  41.11 

49  38.04 

49  38.05 

124 10.38 

124  11.19 

124  10.98 

124  11.04 

123  59.80 

123  59.79 

D a t e  

81/08/20 
81/08/21 
81/08/22 
81/08/23 

81/02/17 
81/02/18 
81/02/19 
81/02/20 
81/02/23 
81/02/24 
81/08/20 
81/08/21 
81/08/22 
81/08/23 

81/02/17 
81/02/18 
81/02/19 
81/02/20 
81/02/23 
81/02/24 

81/02/17 
81/02/18 
81/02/19 
81/02/20 
81/02/23 
81/02/24 

81/02/17 
81/02/19 
81/02/20 
81/02/23 
81/02/24 

81/08/28 
81/08/31 
81/09/01 
81/09/02 
81/09/03 

81/08/28 
81/08/31 
81/09/01 
81/09/02 
81/09/03 

T i m e  

1030 
1010 
1300 
1125 

1110 
1315 
1055 
100 5 
1125 
0955 
1030 
104 5 
1300 
1125 

1005 
1115 
0950 
0910 
0945 
0905 

1000 
1110 
0945 
0910 
0940 
0900 

1000 
0950 
0910 
0945 
0905 

1735 
0840 
0840 
0900 
1015 

1735 
0840 
0840 
0900 
1010 

T i d e  

HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
FLOOD 

LOW SLACK 
FLOOD 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
HIGH  SLACK 

LOW SLACK 
LOW SLACK 
EBB 
EBB 
EBB 
HIGH  SLACK 

LOW SLACK 
EBB 
EBB 
EBB 
HIGH  SLACK 

FLOOD 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 

FLOOD 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 

F e c . C o l i f .  

22 
8 
<2 
5 

14 
8 

11 
79 
2 

<2 
8 
8 
8 

< 2  

<2 
(2' 
5 
2 

<2 
<2 

<2 
<2 
<2 
<2 
<2 
<2 

<2 
2 

<2 
<2 
<2 

7 
2 
33 
79 
8 

2 
23 
49 
33 
23 

S a l i n i t y  

20.0 
25.0 
25.0 
26.0 

24.0 
28.0 
25.0 
22.0 
20.0 
24.0 
24.0 
24.0 
24.0 
25.0 1 

i 

m 

Ytr  

M I  

25.0 
25.0 
16.5 
23.0 
23.0 
24.5 - 

11111 

22.0 
25.0 
20.0 IL 

24.5 
24.5 
26.0 

24.0 
23.5 
24.5 IU 
25.0 
26.0 

25.0 
25.5 
25.0 
25.0 M I  

25.0 

Mil 

25.0 
25.5 

M* 

25.5 
24.5 
24.5 1 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I1 ) 

Fecal  C o l i f o r m  U n i t s  - MPN 
Sal i n i t y   U n i t s  - PPT 

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  Time T i d e  F e c . C o l i f .  S a l i n i t y  

JI077 49 37.96 123 59.78 81/02/18 
81/02/20 
81/02/23 
81/02/24 
81/08/28 
81/08/31 
81/09/01 
81/09/02 
81/09/03 

JI078  49 38.09 123 59.70 81/02/18 
81/02/20 
81/02/23 
81/02/24 
81/08/28 
81/08/31 
81/09/01 
81/09/02 
81/09/03 

0925 
0840 
0900 
0840 
1730 
084 5 
0845 
0855 
1010 

0925 
084 5 
0900 
084  5 
1740 
084  5 
0845 
0900 
1015 

EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 

EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 

22 
17 
2 
2 
2 
8 

110 
8 
5 

8 
130 
<2 
2 
2 

46 
49 
8 
8 

JI079 49 38.13 123 59.74 81/08/28 1740 H I G H  SLACK 17 
81/08/31 0845 EBB 11 
81/09/01 0850 H I G H  SLACK 70 
81/09/02  0905 H I G H  SLACK 79 
81/09/03 1015 H I G H  SLACK 2 

14.0 
11.5 
19.0 
16.5 
25.0 
26.0 
25.5 
24.0 
24.0 

10.5 
11.5 
20.0 
18.0 
25.0 
26.0 
25.5 
25.0 
25.0 

25.0 
26.0 
25.0 
23.5 
23.0 

JI080 49 38.14 123 59.59 81/09/01 0915 EBB 
81/09/02  0940 EBB 
81/09/03 1045 EBB 

79 24.0 
17 21.0 
7 25.0 

JI081 49 38.20 123 59.59 81/08/28 1740 H I G H  SLACK 7 
81/08/31 0850 EBB 79 
81/09/01 0850 H I G H  SLACK 70 
81/09/02  0905 H I G H  SLACK 13 
81/09/03  1020 H I G H  SLACK 8 

25.0 
26.0 
25.5 
25.5 
25.0 

JI082 49 38.24 123 59.49 81/08/28 1745 H I G H  SLACK 8 25.0 
81/08/31 0855 EBB 8 25.5 
81/09/01 0855 H I G H  SLACK 8 25.5 
81/09/02  0910 H I G H  SLACK 4 25.5 
81/09/03 1020 H I G H  SLACK 2 25.0 

JI083 49 38.34 123 59.18 81/09/01 0900 EBB 46 24.0 
81/09/02  0910 H I G H  SLACK <2 25.0 
81/09/03 1020 H I G H  SLACK 8 23.0 

JI084 49 38.52 123 59.04 81/09/01 0905 EBB 540 8.0 
81/09/02 0925 H I G H  SLACK 130 4.0 
81/09/03 1025 H I G H  SLACK 3  50 3.5 
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TABLE 1 : D a i l y  Data R e c o r d   f o r  Marine S a m p l e   S t a t i o n s  
( Area I1 ) 

Fecal Coli form Units - MPN 
Salinity  Units - PPT 

S t a t i o n  L a t i t u d e   L o n g i t u d e  Date 

J I 0 8 5   4 9   3 7 . 6 2   1 2 3   5 9 . 7 5   8 1 / 0 9 / 0 1  
81 /09 /02  
81 /09 /03  

J I 0 8 6   4 9   3 7 . 5 0   1 2 3   5 9 . 1 0   8 1 / 0 9 / 0 1  
81 /09 /02  
81 /09 /03  

J I 0 8 7   4 9   3 6 . 2 3   1 2 4   0 3 . 1 6   8 1 / 0 2 / 1 8  
81 /02 /19  
81/02/20  
81 /02 /23  
81/02/24  
81 /02 /26  
81/08/24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

J I 0 8 8   4 9   3 6 . 3 0   1 2 4   0 3 . 0 7   8 1 / 0 2 / 1 8  
81 /02 /19  
81/02/20  
81 /02 /23  
81/02/24  
81 /02 /25  
81 /02 /26  
81 /08 /24  
81 /08 /25  
81 /08 /26  
81/08/27  

J I 0 8 9   4 9   3 6 . 4 0   1 2 4   0 2 . 9 8   8 1 / 0 2 / 1 8  
81 /02 /19  
81/02/20  
8 1 / 0 2 / 2 3  
81/02/24  
8 1 / 0 2 / 2 5  
81 /02 /26  
81 /08 /24  
81 /08 /25  
81 /08 /26  
81 /08 /27  

J I 0 9 0   4 9   3 6 . 4 0   1 2 4   0 2 . 8 9   8 1 / 0 2 / 1 8  
81 /02 /19  
81/02/20  
81 /02 /23  
81/02/24  
81 /02 /25  
81 /02 /26  

Time 

0 9 3 5  
0955  
10  50 

0 9 2 5  
0950 
1 0   5 0  

1000  
11 50 
0 9 3 5  
0 9 4 5  
09  30 

1 3 4 5  
1330 
1330  
1550  

1 0 0 5  
1153 
0940 
0945  
0 9 3 5  
1 2 0 5  

1340  
1330  
1330  
1500  

1010  
1155 
0940 
0950 
0940 
1210  

1 3 4 5  
1335 
1 3 3 5  
1 5 0 5  

1010  
1 1 5 7  
0 9 4 5  
0950 
0940 
1 2 1 5  

.... 

.... 

.... 

.... 

T i d e  

EBB 
EBB 
EBB 

EBB 
EBB 
EBB 

EBB 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 
OTHER 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 
EBB 
OTHER 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

E B B  
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 
EBB 
OTHER 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

EBB 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 
EBB 
OTHER 

F e c . C o l i f .   S a l i n i t y  

1 7 0  
79 
< 2  

22 
13  

920 

5 
79 

9 
5 
5 

< 2  
< 2  
(2 

5 
2 

< 2  
11 

5 
2 

1 4  
< 2  
< 2  
< 2  

2 
< 2  
< 2  

< 2  
33 

5 
5 

1 3  
< 2  
33 
1 3  
< 2  
< 2  
< 2  

2 
49 
< 2  

4 
( 2  
13  

4 

2 4 . 5  
24.0 
25.0 

25.0 
24.5 
1 4 . 5  

27 .0  
26 .5  
25.0 
26 .0  
25 .5  
2 4 . 5  
24.0 
25.0 

25.0 

26 .5  
26 .5  
26 .0  
25.0 
25.0 
26.0 
25.0 
24.0 
25 .5  
24.0 
26.0 

26 .5  
21 .5  
26.0 
25 .5  
26.0 
25.0 
21 .5  
24.0 
25 .5  
24.0 
25.0 

26 .5  
24.5 
2 6 . 5  
25.0 
26 .0  
25 .0  
20 .5  



m 

I 

I 

I 
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T A B L E  1 : D a i l y  Data 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 I1 ) 

Fecal  Col i form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

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

J I O 9 0   c o n t i n u e d . .  . 81 /08 /24   1355  FLOOD < 2  
81 /08 /25   1340  FLOOD < 2  
81/08/26   1340 FLOOD < 2  
81 /08 /27   1505  FLOOD 2 

J I O 9 1   4 9   3 6 . 3 1   1 2 4   0 2 . 9 0   8 1 / 0 2 / 1 8  
81 /02 /19  
81/02/20  
81 /02 /23  
81/02/24  
8 1 / 0 2 / 2 5  
81/08/24  
81 /08 /25  
81/08/26  
81/08/27  

1 0 1 5  
1210 
0945  
0955  
09  50 
1 2 2 5  
1 3 5 5  
1 3 4 5  
1 3 4 5  
1520  

E B B  
LOW SLACK 
E B B  
E B B  
H I G H  SLACK 
EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 

< 2  
49 

2 
4 
2 
2 

< 2  
< 2  

2 
< 2  

J I 0 9 2   4 9   3 5 . 7 0   1 2 4   0 1 . 3 0   8 1 / 0 8 / 2 8  1535 FLOOD < 2  
81/08/31   0920 E B B  2 
81 /09 /01  1115 E B B  2 
81 /09 /02   0935  H I G H  SLACK 5 
81 /09 /03  .... OTHER < 2  

J I 0 9 3   4 9   3 5 . 7 2   1 2 4   0 1 . 2 0   8 1 / 0 8 / 2 8   1 5 3 0  FLOOD < 2  
81/08/31   0920 E B B  < 2  
81 /09 /01   1110  E B B  < 2  
81/09/02   0930 H I G H  SLACK 2 
8 1 / 0 9 / 0 3   0 9 0 5  H I G H  SLACK < 2  

J I 0 9 4   4 9   3 5 . 7 0   1 2 4   0 1 . 2 0   8 1 / 0 8 / 2 8   1 5 3 0  FLOOD < 2  
81 /08 /31   0915  E B B  < 2  
81 /09 /01   1110  E B B  ( 2  
81 /09 /02   0930  H I G H  SLACK 2 
81 /09 /03   0905  H I G H  SLACK < 2  

J I 0 9 5   4 9   3 5 . 7 0   1 2 4   0 1 . 1 0   8 1 / 0 8 / 2 8  .... OTHER 2 
8 1 / 0 8 / 3 1   0 9 1 5  EBB <2 
81 /09 /01   1110  E B B  < 2  
81 /09 /02   0925  H I G H  SLACK 11 
81 /09 /03   0900  H I G H  SLACK < 2  

J I 0 9 6   4 9   3 5 . 7 0   1 2 4   0 0 . 9 0   8 1 / 0 8 / 2 8  I .... OTHER < 2  
81 /08 /31   0915  EBB 5 
81 /09 /01   1110  E B B  < 2  
81 /09 /02   0925  H I G H  SLACK < 2  
81 /09 /03   0900  H I G H  SLACK 33 

J IO97   49   35 .65   124   00 .90   81 /08 /28  .... OTHER 
8 1 / 0 8 / 3 1  0910 EBB 
8 1 / 0 9 / 0 1  1 1 0 5  E B B  

< 2  
13 
< 2  

S a l i n i t y  

24.0 
25.0 
24.0 
25.0 

27.0 
25 .5  
26 .5  
25.0 
26.0 
25.5 
24.0 
24 .5  
24.0 
25.0 

25.5 
24.0 
25 .0  
24.0 

24.0 
25.0 
24.0 
25.0 
24 .5  

24.0 
25.0 
24.0 
25.0 
24.0 

24 .0  
25.0 
24.0 
25.5 
24.0 

24.0 
24 .5  
24.0 
25.5 
23.0 

24.0 
24 .5  
24.0 
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TABLE 1 : D a i l y  Data R e c o r d  fo r  
( Area I1 ) 

Fecal C o l i  form U n i t s  - MPN 

S t a t i o n  

J I 0 9 7  

J I 0 9 8  

J I O 9 9  

JIlOO 

JIlOl 

J I 1 0 2  

J I 1 0 3  

J I 1 0 4  

~~ -~ 

Sal i n i  t y  U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  

c o n t i n u e d . .  . 

49  35.58 

49  35.44 

49  31.65 

49   30 .73  

49   30 .78  

49   30 .82  

49  30.40 

1 2 4   0 0 . 9 0  

124   00 .90  

1 2 3   5 8 . 0 5  

1 2 3   5 7 . 5 5  

1 2 3   5 7 . 6 2  

1 2 3   5 7 . 5 3  

1 2 3   5 6 . 9 0  

Date 

81/09/02  
81 /09 /03  

81 /08 /28  
81 /08 /31  
81 /09 /01  
81 /09 /02  
81 /09 /03  

81 /08 /28  
81 /08 /31  
81 /09 /01  
8 1 / 0 9 / 0 2  
81 /09 /03  

81/08/20  
81 /08 /21  
81/08/22  
8 1 / 0 8 / 2 3  
81 /08 /28  
81 /08 /31  

81/08/20  
81 /08 /21  
81 /08 /22  
8 1 / 0 8 / 2 3  
81/08/28  
8 1 / 0 8 / 3 1  

81 /08 /20  
81 /08 /21  
81 /08 /22  
81 /08 /23  
81 /08 /28  
81 /08 /31  

81/08/20  
81 /08 /21  
81/08/22  
81 /08 /23  
81 /08 /28  
81 /08 /31  

81 /02 /18  
81 /02 /19  
81/02/20  
81 /08 /20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

Marine 

Time 

0 9 1 5  
0 8 5 5  

0 9   1 0  
1100  
0910 
0855  

.... 

.... 
0 9   1 0  
1100  
0 9   1 0  
08  50 

1240  
0 9 1 5  
0 9 0 5  
0 9 0 5  
1 3 4 5  
0940 

1 1 4 5  
1 0 5 0  
0920 
0 9 1 5  
1355 
0950 

1 1 4 5  
1 0 4 5  
0920 
0 9   1 0  
1355 
1000 

11 50 
1 0 5 5  
0 9 1 5  
0 9 1 5  
1 3 5 5  
1000  

1 0 0 0  
0946 
1050  
1 0 4 5  
0 9 4 5  
0950 
0930 

Sample S t a t i o n s  

T i d e  

H I G H  SLACK 
H I G H  SLACK 

OTHER 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 

OTHER 
EBB 
E B B  
H I G H  SLACK 
H I G H  SLACK 

EBB 
FLOOD 
FLOOD 
FLOOD 
FLOOD 
EBB 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
EBB 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
EBB 

EBB 
H I G H  S L A C K  
FLOOD 
FLOOD 
FLOOD 
EBB 

E B B  
EBB 
EBB 
EBB 
FLOOD 
FLOOD 
FLOOD 

F e c . C o l i f .  

< 2  
< 2  

< 2  
2 

1 7  
5 

< 2  

< 2  
2 
2 

( 2  
< 2  

2 
< 2  
<2 

5 
< 2  
< 2  

1 7  
33 

1 1 0  
7 

33 
5 

8 
49  
24 
1 7  

8 
7 

2 3  
23  

1 3 0  
33 

5 
< 2  

5 
2 
2 

(2  
< 2  
<2  
79 

S a l i n i t y  

2 5 . 5  
24.0 

24 .0  
25 .5  
24.0 
25.0 
24.0 

24.0 
25.0 
24 .0  
25.0 
24.0 

25 .0  
24 .0  
23.0 
24.0 
23.0 
25.0 

26.0 
25.0 
24.0 
24.0 
23.0 
25.0 

25.0 
24.0 
24.0 
24.0 
23.0 
25.0 

25 .0  
24.0 
24.0 
24.0 
23.0 
25.0 

25 .5  
23 .5  
25.0 
24.0 
24.0 
23.0 
21.0 
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TABLE 1 : D a i l y  Data R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I1 ) 

Feca l   Co l i  form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

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  Time T i d e  F e c . C o l i f .  

J I 1 0 5   4 9   3 0 . 5 0   1 2 3   5 6 . 9 5   8 1 / 0 2 / 1 8   0 9 5 5  EBB 
81/02/19   0950 EBB 
81/02/20   1050 EBB 
81 /08 /20   1035  EBB 
81 /08 /21   0940  FLOOD 
81/08/22   0950 FLOOD 
81 /08 /23   0935  FLOOD 

< 2  
5 
2 
8 

< 2  
2 

1 3 0  

S a l i n i t y  

25 .5  
24.0 
26.0 
24.0 
24.0 
23.0 
22.0 

J I 1 0 6   4 9   3 0 . 6 0   1 2 3   5 7 . 1 0   8 1 / 0 2 / 1 8   0 9 4 5  EBB 2 23 .5  
81/02/19   0940 EBB < 2   2 0 . 5  
81 /02 /20   1045  EBB 2 23.5 
81 /08 /20   1035  EBB 2 24.0 
81 /08 /21   0940  FLOOD <2  24  .O 
81 /08 /22   0915  FLOOD 2 23.0 
81 /08 /23   0935  FLOOD <2  22.0 

J I 1 0 7   4 9   3 0 . 4 1   1 2 3   5 6 . 7 7   8 1 / 0 2 / 1 8   1 0 1 5  E B B  2 25 .5  
81/02/19   0948 EBB 8 24.0 
81 /02 /20   1055  EBB <2 25.5  
81 /08 /20   1030  H I G H  SLACK 2 24.0 
81 /08 /21   0945  FLOOD <2  24 .0  
81/08/22   0955 FLOOD <2  22 .0  
81/08/23   0930 FLOOD 11 22.0 

J I 1 0 8   4 9   3 0 . 5 8   1 2 3   5 6 . 7 5   8 1 / 0 2 / 1 8   1 0 2 0  EBB 17 24.0 
81/02/19   0950 EBB 7 20 .5  
81/02/20   1100 EBB 8 25.0 
81 /08 /20   1025  H I G H  SLACK 5 24.0 
81 /08 /21  1000 H I G H  SLACK <2  24 .0  
81 /08 /22  1000 FLOOD 5 23.0 
81 /08 /23  0 9 4 5  FLOOD 2 22.0 

J I 1 0 9  49   30 .48   123   56 .65   81 /08/20   1030 H I G H  SLACK <2  24 .0  
81 /08 /21   0955  H I G H  SLACK <2  24.0 
81/08/22  1000 FLOOD <2  23 .0  
81/08/23   0940 FLOOD <2  20 .0  

JIllO 49  30.86  123  55.58  81/02/18 
81/02/19  
81/02/20  
81 /02 /23  
81/02/24  
81 /08 /20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

1 0  50 
1000 
1 1 0 5  
101 5 
1105 
1 0 1 2  
1005 
1 0 0 5  
09  50 

LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 

2 
23  

2 
2 

< 2  
2 

49 
5 
2 

25 .5  
26.5 
25.0 
22.0 
24.0 
24.0 
24.0 
22.0 
21.0 

J I l l l  49  30.70  123  55.02  81/02/18  1105 LOW SLACK 2 22.0 
81 /02 /19   1008  EBB 33   19 .5  
81/02/20   1110 E B B  <2   26 .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  Marine Sample S t a t i o n s  

S t a t i o n  

J I l l l  

J I 1 1 2  

JI113 

J I 1 1 4  

JI115 

JI116 

( Area I1 ) 
Fecal   Col i form  Uni ts  - MPN 

S a l   i n i  t y  U n i t s  .- PPT 

L a t i t u d e   L o n g i t u d e  Date  

c o n t i n u e d . .  . 81 /02 /23  
81 /02 /24  
81 /08 /20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

49   30 .76   123   54 .80   81 /02/18  
81 /02 /19  
81/02/20  
8 1 / 0 2 / 2 3  
81 /02 /24  
81/08/20  
81 /08 /21  
81/08/22  
81 /08 /23  

49   30 .74   123   54 .63   81 /02 /18  
81 /02 /19  
81/02/20  
8 1 / 0 2 / 2 3  
81 /02 /24  
81 /08 /20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

49   30 .63   123   54 .40   81 /02 /18  
81 /02 /19  
81 /02 /20  
8 1 / 0 2 / 2 3  
81 /02 /24  . .- 81/08/20  
81 /08 /21  
81 /08 /22  
81 /08 /23  

49   30 .50   123   54 .35   81 /02 /18  
81 /02 /19  
81/02/20  
81 /02 /23  
81 /02 /24  

49   29 .43   123   58 .84   81 /08/20  
81 /08 /21  
81 /08 /22  
8 1 / 0 8 / 2 3  
81 /08 /28  
8 1 / 0 8 / 3 1  

Time 

1050  
1 1 1 5  
1 0 0 5  
1 0 1 0  
1 0  10  
0955  

1 1 1 5  
1 0 1 2  
1110  
1 0 5 5  
1120  
1000  
1 0 1 5  
1 0 1 5  
0 9 5 5  

1 1 1 5  
1014  
1115 
1100 
1 1 4 5  
1000 
1020  
1020  
1000 

1 1 2 5  
1 0 1 6  
1120  
1100 
11 50 
0950 
1 0 2 5  
1020  
1 0 0 0  

1135 
1 0 2 1  
1120  
1100 
1150  

1110 
1 1 2 0  
1 0 4 5  
1 0 2 5  
1 4  20 
1 0 2 5  

T i d e  

EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 

LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 

LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 

LOW SLACK 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
FLOOD 

LOW SLACK 
EBB 
EBB 
EBB 
EBB 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
FLOOD 
EBB 

F e c . C o l i f .  

11 
5 
5 
2 
2 
2 

< 2  
17  

5 
5 

< 2  
2 
5 

<2  
< 2  

< 2  
1 3  
(2  

2 
4 

23 
4 
5 
2 

5 
6 

< 2  
5 
5 

240 
33 
1 7  

4 

4 
4 
5 

< 2  
5 

2 
< 2  
(2  
< 2  

2 
< 2  

S a l i n i t v  .. 
25.0 
20.0 
24.0 
24.0 
22.0 
20 .5  

22.0 
21.0 
26.0 
24 .5  
18 .0  
24.0 
24.0 
22.0 
21.0 

24 .5  
22 .5  
26.0 
25.0 
15 .0  
24.0 
24.0 
22.0 
22.0 

24.0 
22 .0  
23.0 
24.0 
12 .0  
24.0 
24.0 
23.0 
22.0 

24.0 
22.5 
24 .5  
25.0 
10 .0  

24.0 
24.0 
24.0 
22.0 
24.0 
26.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d   f o r  Marine S a m p l e   S t a t i o n s  
( Area I1 ) 

Fecal Col i form Un i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

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

J I 1 1 7   4 9   2 9 . 4 3   1 2 3   5 9 . 0 4   8 1 / 0 8 / 2 0   1 1 1 5  EBB < 2  
8 1 / 0 8 / 2 1   1 1 2 0  H I G H  SLACK 2 
81 /08 /22   1040  FLOOD < 2  
8 1 / 0 8 / 2 3   1 0 2 5  FLOOD < 2  
81/08/28   1420 FLOOD 17 
81 /08 /31   1025  EBB < 2  

JI118 49  29 .45   123   58 .90   81 /08/20   1115 EBB < 2  
81 /08 /21  1115 H I G H  SLACK < 2  
81 /08 /22   1040  FLOOD < 2  
81 /08 /23   1020  FLOOD < 2  
81 /08 /28   1420  FLOOD 5 
81 /08 /31   1020  EBB <2 

J I 1 1 9   4 9   2 9 . 5 6   1 2 3   5 9 . 2 4   8 1 / 0 8 / 2 0   1 1 2 0  EBB < 2  
8 1 / 0 8 / 2 1  1110 H I G H  SLACK < 2  
81 /08 /22   1035  FLOOD < 2  
8 1 / 0 8 / 2 3   1 0 2 0  FLOOD 2 
81 /08 /28   1425  FLOOD < 2  
8 1 / 0 8 / 3 1   1 0 2 0  EBB 2 

J I 1 2 0   4 9   2 9 . 8 4   1 2 3   5 9 . 4 0   8 1 / 0 8 / 2 0   1 1 2 5  EBB < 2  
8 1 / 0 8 / 2 1   1 1 0 5  H I G H  SLACK 2 
81 /08 /22   1035  FLOOD < 2  
81 /08 /23   1015  FLOOD < 2  
81/08/28   1430 FLOOD < 2  
8 1 / 0 8 / 3 1   1 0 1 5  EBB < 2  

JI121 49  33 .60   123   46 .50   81 /08/28   1440 FLOOD 
81 /08 /31   1350  EBB 
81/09/01   0920 FLOOD 
81 /09 /02   0955  FLOOD 
81/09/03   0930 FLOOD 

2 
54 0 

46 
< 2  

4 

J I 1 2 2   4 9   3 3 . 6 3   1 2 3   4 6 . 6 5   8 1 / 0 8 / 2 8   1 4 4 0  FLOOD < 2  
8 1 / 0 8 / 3 1   1 3 5 5  EBB 5 
81 /09 /01   0920  FLOOD 5 
81 /09 /02   0955  FLOOD 2 
81 /09 /03   0935  FLOOD < 2  

J I123   49   33 .70   123   46 .50   81 /08 /28   1440  FLOOD < 2  
8 1 / 0 8 / 3 1   1 3 5 5  EBB 8 
81 /09 /01   0920  FLOOD 5 
81 /09 /02  1000 FLOOD 5 
81 /09 /03   0935  FLOOD < 2  

J I 1 2 4   4 9   3 3 . 7 0   1 2 3  46-55  81/08/28 1 4 4 5  FLOOD < 2  
8 1 / 0 8 / 3 1   1 3 5 5  EBB 1 4  
81 /09 /01   0920  FLOOD 8 
81 /09 /02  1000 FLOOD <2  
81 /09 /03   0935  FLOOD < 2  

S a l i n i t y  

26.0 
25.0 
23.0 
22.0 
24.0 
26.0 

26.0 
25.0 
23.0 
24 .0  
24.0 
2 6 - 0  

26.0 
24.0 
23.0 
23.0 
24.0 
26.0 

26.0 
24.0 
23.0 
23.0 
24 .O 
25.5  

24.0 
23.0 
25.0 
24 .5  
25.0 

2 4 - 0  
24.0 
25.0 
24.5 
24 .5  

24.0 
24 .5  
25.0 
24.0 
25.0 

2 4 - 0  
24.0 
25.5 
24.0 
2 5 - 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 I1 ) 

Fecal Col i f o m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

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 .  

J I 1 2 5   4 9   3 3 . 9 3   1 2 3   4 6 . 8 2   8 1 / 0 8 / 2 8   1 3 0 5  LOW SLACK < 2  
81 /08 /31   1400  EBB 11 
8 1 / 0 9 / 0 1   0 9 2 5  FLOOD 23 
81 /09 /02   1005  FLOOD ( 2  
81/09/03   0940 FLOOD < 2  

J I 1 2 6   4 9   3 3 . 9 3   1 2 3   4 6 . 7 0   8 1 / 0 8 / 2 8   1 3 0 5  LOW SLACK < 2  
81 /08 /31   1400  EBB 5 
8 1 / 0 9 / 0 1   0 9 2 5  FLOOD 49 
81 /09 /02   1005  FLOOD < 2  
81 /09 /03   0940  FLOOD 2 

J I127   49   33 .95   123   46 .80   81 /08 /28   1310  LOW SLACK < 2  
81 /08 /31   1400  EBB 2 
8 1 / 0 9 / 0 1   0 9 2 5  FLOOD 5 
81 /09 /02   1005  FLOOD (2  
81/09/03  0940  FLOOD (2 

J I 1 2 8  49   34 .00   123   46 .80   81 /08/28   1310 LOW SLACK < 2  
8 1 / 0 8 / 3 1   1 3 1 0  EBB 2 
81 /09 /01   0925  FLOOD 5 
8 1 / 0 9 / 0 2   1 0 0 5  FLOOD < 2  
81 /09 /03   0940  FLOOD < 2  

J I 1 2 9   4 9   3 9 . 5 0   1 2 3   4 9 . 3 6   8 1 / 0 8 / 2 8   1 4 0 5  LOW SLACK < 2  
8 1 / 0 8 / 3 1   1 4 3 5  LOW SLACK 23  
81 /09 /02   1130  H I G H  SLACK < 2  
81 /09 /03   1000  FLOOD < 2  

J I 1 3 0   4 9   3 9 - 4 5   1 2 3   4 9 . 3 0   8 1 / 0 8 / 2 8   1 4 1 0  LOW SLACK 2 
8 1 / 0 8 / 3 1   1 4 4 0  LOW SLACK 1 3  
81 /09 /02   1130  H I G H  SLACK < 2  
8 1 / 0 9 / 0 3   1 0 0 5  FLOOD < 2  

J I 1 3 1   4 9   3 9 . 4 5   1 2 3   4 9 . 2 5   8 1 / 0 8 / 2 8   1 4 1 0  LOW SLACK 2 
8 1 / 0 8 / 3 1   1 4 4 0  LOW SLACK >1600  
8 1 / 0 9 / 0 1   0 9 4 5  H I G H  SLACK 33 
81 /09 /02   1030  H I G H  SLACK < 2  
8 1 / 0 9 / 0 3   1 0 1 0  FLOOD < 2  

~ 1 i 3 2  49   39 .32   123   49 .15   81 /09 /01   1000  H I G H  SLACK 33 
8 1 / 0 9 / 0 2   1 0 5 5  H I G H  SLACK < 2  

J I 1 3 3   4 9   3 9 . 3 0   1 2 3   4 9 . 1 0   8 1 / 0 9 / 0 1   0 9 5 5  H I G H  SLACK 23  
81 /09 /02   1040  H I G H  SLACK < 2  
8 1 / 0 9 / 0 3   1 0 1 5  FLOOD < 2  

J I 1 3 4   4 9   3 9 . 3 0   1 2 3   4 9 . 0 3   8 1 / 0 9 / 0 1  1000 H I G H  SLACK 33  
81/09 /02  1 0 4 5  H I G H  S L A C K  4 
8 1 / 0 9 / 0 3   1 0 2 0  FLOOD 4 

m 
S a l i n i t y  

24.0 
24.0 
25.0 
24.5 

ry 

25.0 mn 

24.0 
25.0 
25. 0 "m 

24 .5  
25.0 

24.0 
24 .5  
25.0 
24 .5  
2 4 . 5  

W'I 

u. 

2 4 . 0 (III,' 

24.0 
25.0 
24.0 
25.0 " 

24.0 
25. 5 HI11 

24.5  
24.5 

24.0 a 
24.0 
24.0 
24 .5  cp 

24.0  
25.0 
24 . 5 UlIliL 

25 .5  
24.5 

22.0 
24.0 

rnl 

24.0 'Iyrb 

23.5  
25.0 

23 .5  
23.0 
24.0 

YI 

HI* 
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TABLE 1 : D a i l y  Data R e c o r d   f o r  Marine S a m p l e   S t a t i o n s  
I ( Area I1 ) 

Fecal Coliform U n i t s  - MPN 

I S t a t   i o n  

J I 1 3 5  
a8 

1 
J I 1 3 6  

I, 

J I 1 3 7  

I 

I 
J I 1 3 8  

m 

.I) J I 1 3 9  

* J I 1 4 0  

I 

a 

& 

.I 

I) 

rl 

m 

I 

Sal  i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  Date 

49   39 .32   123   49 .10   81 /09 /01  
81/09/02  
81 /09 /03  

49   39 .35   123   49 .10   81 /08/28  
8 1 / 0 8 / 3 1  
81 /09 /01  
81 /09 /02  
81 /09 /03  

49   39 .45   123   49 .10   81 /08 /28  
8 1 / 0 8 / 3 1  
81 /09 /01  
81 /09 /02  
81 /09 /03  

49   39 .50   123   49 .03   81 /08/28  
81 /08 /31  
81 /09 /01  
81 /09 /02  
81 /09 /03  

49   39 .32   123   49 .10   81 /09/01  
81/09/02  
81 /09 /03  

49   39 .45   123   49 .15   81 /08 /28  
8 1 / 0 8 / 3 1  
81 /09 /01  
81 /09 /02  
81/09/03 

Time 

0955  
1 0 3 5  
1010  

1 4 1 5  
1 4 4 5  
09  50 
1110  
1040  

1415 
1 4 4 5  
0950 
1 1 1 5  
1040 

1420 
144 5 
0950 
1 1 1 5  
1 0 4 5  

0 9 5 5  
1 0 3 5  
1010  

1410  
1 4 4 5  
0945  
1 0 3 5  
1010 

T i d e  

H I G H  SLACK 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 

LOW SLACK 
LOW SLACK 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

F e c . C o l i f .  

70 
2 

< 2  

< 2  
2 

11 
< 2  
< 2  

< 2  
< 2  

9 
< 2  
< 2  

< 2  
< 2  
1 7  
< 2  
< 2  

31  
2 

( 2  

2 
2 

13 
< 2  
(2 

S a l i n i t y  

24.0 
23 .5  
24 .5  

24.0 
25.5 
24.5 
24.0 
24.5 

24.0 
25.5 
24.5 
25.0 
24.0 

24.0 
25.0 
24 .5  
25.0 
25.0 

25.0 
24.0 
24.0 

24.0 
25.5 
24.5 
24.0 
25.0 
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TABLE 2: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Area I I ) - COMBINED DATA (February,  August  and  September) 

r) 

rl, 

I 

(I 

SAMPLE NO. OF FECAL MPN/100ml 
STAT1 ON SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

” 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12  
13 
14 
15 
16 
1 7  
1 8  
19 
20 
21 
22 
2 3  
24 
25 
26 
27 
28 
29 
30 

5 
5 
5 
5 
5 
5 
5 
9 
9 
9 
9 
9 

10 
9 

10 
9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

L2 - 2 
L2 - 2 

L2 
L2 

L2 - L2 
L2 - 7 
L2 - 2 
L2 - 13 
L2 - 5 
L2 - 2 
L2 - 2 

L2 
L2 - 9 

L2 
L2 - 2 
L2 - 5 
L2 - 2 
L2 - 27 
L2 - 2 
L2 - 8 
L2 - 2 

L2 
L2 - 5 
L2 - 2 
L2 - 8 
L2 - 2 
L2 - 79 
L2 - 13 

L2 
L2 - 5 

L2 12 
L2 2 
L2 12 
L2 12 
L2 12 
L2 4.5 
L2 12 
L2 8.5 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2  2 
L2 7 
L2 12 
L2 7 
L2 12 
L2 12 
L2 12 
L2 12 
L2 5 
L2 12 

2 49 
L2 8 
L2 12 
L2 2 

Continued.... 
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TABLE 2: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Cont inued)  
(Area  11) - COMBINED DATA (February,  August  and  September) 

SAMPLE NO. OF FECAL  MPN/1 OOml 
STATION SAMPLES RANGE MEDIAN 90TH PERCENTILE 

" 

61 
62 
63  
64 
65 
66 
67 
68 
69 
70 
7 1  
72  
73 
74 
75 
76 
77  
78 
79 
80 
81 
82 
83  
84 
85 
86 
87 
88 
89 
90 

4 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
6 
6 
6 
5 
5 
9 
9 
5 
3 
5 
5 
3 
3 
3 
3 
9 

11 
11 
11 

L2 
L2 -130 
L2 - 49 
L2 - 79 
L2 - 13 
L2 - 33 
L2 - 5 
L2 -540 

L2 -G1600 
L2 - 130 

L2 - 79 
L2 - 5 

L2 
L2 - 2 
L2 - 79 

2 - 49 
2 -110 

L2 -130 
2 - 79 

7,17,79 
7 - 79 
2 -  8 

46;L2;8 
540;130;350 

170;79;L2 
22;13;920 

L2 - 79 
L2 - 14 
L2 - 33 
L2 - 49 

L2 
4 
3 

3.5 
2 
2 

L2 
13 

81.5 
10.5 

8 
L2 
L2 
L2 
8 

23 
8 
8 

1 7  
" 

13 
8 
" 

" 

" 

5 
L2 

5 
2 

L2 
23 
33 
49 
11 
14 

2 
110 

1600 
79 
14 

3.2 
L2 
L2 

56.0 
41 .O 
30.8 
57.1 
74.5 
" 

74.5 
8 
" 

" 

" 

" 

9 
10.4 

31 
12.1 

Continued.... 
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APPENDIX  IV 
TABLE 2: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE  STATIONS 

(Cont i nued) ' 

(Area 11) - COMBINED DATA (February,   August and  September) 

SAMPLE NO. OF - FECAL MPN/100ml 
STATION SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44  
45 
46 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
9 
9 
9 

10 
10 
10 
3 
3 

10 
10 
10 
10 
9 
9 

10 
9 
9 
4 
4 

L2 - 2 
L2 
L2 

L2 - 5 
L2 - 33 
L2 - 27 
L2 - 4 
L2 - 13 
L2 - 2 
L2 - 5 
L2 - 2 
L2 - 6 
L2 - 4 
L2 - 8 
L2 - 7 
L2 - 2 
L2 - 17 

L2 
L2 

L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 

2 
12 
12 

5 
7 

13 
2 
2 
2 

12 
12 
2 

2.2 
2.6 

2 
12 

2 
12 
12 

L2 - 4 
L2 - 27 
L2 - 8 
L2 - 5 

5 -350 
L2 - 11 
L2 - 7 
L2 - 17 
L2 - 13 
L 2 -  2 
L2 - 17 

L2 2 
L2 2 
L2 2 
L2 2 
28 130 

2 8 
2 5 

L2 2 
L2 3.1 
L2 2 

2.5 8.6 
Continued.... 
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APPENDIX IV 
TABLE 2: SUMMARY OF FECAL  COLIFORM MPN DATA  FOR MARINE SAMPLE STATIONS 

(Cont i nued) 
(Area 11) - COMBINED  DATA (February,  August  and  September) 

SAMPLE NO. OF FECAL MPN/100ml 
STATION SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

- " 

" "" 

9 1  
92  
93 
94 
95 
96 
97 
98 
99 
100 
101  
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 

10 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
7 
4 
9 
9 
9 
9 
9 
5 
6 
6 
6 
6 
6 

L2  - 49 
12 - 5 
L2 - 2 
L2 - 2 
L2 - 11 
L2 - 33 
L2 - 13 
L2 - 17 
L2  - 2 
L2 - 5 

5 -110 
7  -240 

L2  -130 
L2 - 79 
L2  -130 
L2  - 2 
L2 - 11 
L2 - 17 

L2  
L2 - 49 
L2 - 33 
L2 - 17 
L2 - 23 
L2  -240 
L2  - 5 
L2 - 2 
L2 - 17 
L2 - 5 
L2 - 2 
L2 - 2 

2 
2 

L2 
L2 
L2 
1 2  
L2 

2 
L2 
L2 
25 

12.5 
23 

2 
2 
2 
2 
5 

L2 
2 
2 

L2  
4 
5 
4 

L2 
L2 
L2 
L2 
L2 

4 
4.5 

L2 
L2 

6.5 
19 

6.5 
11 
2 

3.2 
63.8 

125.4 
71.8 
27.2 
44.6 

2 
8.9 

10.7 
L2 

25.6 
13.2 
12.1 

14 
53.7 

5 
2 
8 

2.2 
L2 
L2 

Continued.... 
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APPENDIX IV 
TABLE  2: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Cont inued)  
(Area I I )  - COMBINED DATA (February,  August  and  September) 

SAMPLE NO. OF FECAL  MPN/1 OOml 
STATION SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

" 

121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 

5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
5 
2 
3 
3 
3 
5 
5 
5 
3 
5 

L2  -540 
L2 - 5 
L2 - 8 
L2 - 14 
L2 - 23 
L2 - 49 
L2 - 5 
L2 - 5 
L2 - 23 
L2 - 13 
L2  -61600 

33;LZ 
23;LZ;LZ 

33;4;4 
70;2;L2 
L2 - 11 
L2 - 9 
L2 - 17 
31;2;L2 
L2 - 13 

4 
2 
5 

L2 
L2 

2 
L2 
L2  
L2 
L2 
2 
" 

" 

" 

" 

L2 
L2 
L2 
" 

2 

293 
5 

6.5 
11 
17 
27 

3.5 
3.5 

13.8 
8.6 
817 
" 

" 

" 

6.5 
4.5 
8.5 
" 

7.5 
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APPENDIX I V  
TABLE 3: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Area 11) - AUG.19 - SEPT.4/81 

SAMPLE NO. OF FECAL  MPN/1 OOrnl 
STATION SAMPLES RANGE MEDIAN 90TH PERCENTILE 

" 

8 
9 
10 
11 
12 
13 
14  
15 
16 
17 
18 
19  
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1  
32 
33 
34 
35 
36 
37 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

L2 - 13 
L2 - 5 
L2  - L2 
L2 - L2 
L2 - L2 
L2 - 9 
L2 - L2 
L2 - 2 
L2 - 5 
L2 - 2 
L2 - 27 
L2 - 2 
L2 - 7 
L2 - 2 
L2 - L2 
L2 - L2 
L2 - L2 
L2 - 5 
L2 - L2 
L2 - 5 
L2 - 8 
L2 - L2 
L2 - 5 
L2 - 2 
L2 - L2 
L2 - L2 
L2 - 5 
L2 - 33 
L2 - 27 
L2  - 4 

5 11 
L2 3 
L2 L2 
L2  L2 
L2 L2 
L2 5.4 
L2  L2 
L2  L2 
L2 3 
L2 L2 

4 . 5  19 
L2  L2 
L2  4 . 2  
L2 L2 
L2 L2 
L2  L2 
L2  L2 
L2  3 
L2 L2 

2 3.8 
L2 4.8  
L2 L2 
L2 3 
L2  L2 
L2 L2 
L2 L2 

2.5 5 
4.5  22.6 
6.5 21.4 

L2 2.4 
Continued.... 
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APPENDIX IV 
TABLE 3: SUMMARY OF FECAL  COLIFORM MPN DATA  FOR MARINE SAMPLE STATIONS 

(Cont i   nued) 
(Area 11) - AUG.19 - SEPT.4/81 

I SAMPLE NO. OF FECAL  MPN/1 OOml 
STAT I ON SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53 
54  
55 
56 
57 
58 
59 
60 
6 1  
62 
63 
64 
65 
66 
67 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

L2 - 2 
L2 - 2 
L2 - L2 
L2 - 2 
L2 - 2 
L2 - 4 
L2 - 8 
L2 - 7 
L2 - 2 
L2  - 17 

L2;L2;L2 
L2:LZ;LZ 

L2 - 4 
L2 - 27 
L2  - 8 
L2 - 5 

5 - 49 
L2  - 8 
L2 - 7 
L2 - 17 
L2 - L2 
L2 - 2 
L2 - 17 
L2 - L2 
L2 - 7 
L2  - 49 
L2 - 23 
L2 - 11 
L2 - 33 
L2 - 2 

L2 
L2  
L2  
L2 
L2  
L 2  
L2 
L2  
L2 

2 

L2 
2 

L2 
L2 
L2 

2.4 
5.6 
4.2 

L2 
11 

" " 

L2 2.4 
L2  17 
L 2  5.6 
L 2  3.8 
1 7  38.6 

3.5  6.8 
2  5 

L2  11 
L2  L2  
L2  2 

2.5  8.6 
L2   L2  

3 5.8 
2.5 31.4 

L2  14.6 
2 7.4 

L2 20.6 
L2 2 

Continued.... 
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APPENDIX IV 
TABLE 3: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Cont inued)  
(Area I  I) - AUG.19 - SEPT.4/81 

SAMPLE NO. OF FECAL  MPN/1 OOml 
STATION SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

- "- mm 

68  
69 
70 
7 1  
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90  
9 1  
92 
93 
94 
95 
96 
97 
98 
99 
100 

4 
4 
4 
4 
5 
5 
5 
5 
5 
3 
5 
5 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
6 

L2 - 13 
L2 - 2 
L2 - 22 
L2 - 8 

2 - 79 
2 - 49 
2 -110 
2 - 49 
2 - 79 

79;17;7 
7 - 79 
2 -  8 

46;L2;8 
540;130;350 

170;79;L2 
22;13;920 

L2 - 5 
L2  - 2 
L2 - 13 
L2 - 2 
L2 - 2 
L2 - 5 
L2 - 2 
L2 - 2 
L2 - 11 
L2 - 33 
L2 - 13 
L2 - 17 
L2 - 2 
L2 - 5 

L2 
L2 

6.5 
8 
8 

23 
8 
8 

17 

8.6 
2 

12.4 
8 

56 
41 
59 

47.5 
74.5 

" " 

13 74.5 
8 8 
" " 

" " 

" " 

L2 3.8 
L2  L2 
L2 7.8 
L2  L2 
L2  L2 

2 4.5 
L2  L2 
L2 L2 
L2 6.5 
L2  19 
L2 6.5 

2 11 
L2 2 
L2 3.2 

Continued.. . . 
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APPENDIX IV 
TABLE 3: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Cont i nued) 
(Area 11) - AUG.19 - SEPT.4/81 

SAMPLE NO. OF FECAL MPNjl OOml 
STATION SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 

6 
6 
6 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
5 

5 -110 
7 -240 

L2 -130 
L2 - 79 
L2 -130 
L2 - 2 
L2  - 11 
L2 - 5 
L2 - L2 

2 - 49 
2 -  5 

L2 - 5 
2 - 23 
4 -240 

L2  - 2 
L2 - 17 
L2 - 5 
L2  - 2 
L2 - 2 
L2  -540 
L2 - 5 
L2  - 8 
L2  - 14 
L2 - 23 
L2 - 49 
L2 - 5 
L2 - 5 
L2  - 23 
L2 - 13 
L2  -L1600 

25 63. a 
12.5  125.4 

23 71.8 
L2 47.4 
5 81.2 

L 2  2 
L2 7.4 

3.5 5 
L2  L2 

3.5  31.4 
2 3.8 

L2 3.8 
4.5 15.8 

25 157.2 
L2 2 
L2 8 
L2 2.2 
L 2  L2 
L2 1- 2 

4  293 
2 5 
5 6.5 

L2  11 
L 2  17 

2 27 
L2  3.5 
L2 3.5 
L 2  13.8 
L2  8.6 

2 8 1  7 
Continued.... 
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APPENDIX IV 
TABLE 3: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Cont i nued) 
(Area  11) - AUG.19 - SEPT.4/81 I 

Y 

SAMPLE NO. OF FECAL  MPN/1 OOml 
STATION SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

Y 

132 
133 
134 
135 
136 
137 
138 
139 
140 

33;LZ 
23;LZ;LZ 

33;4;4 
70;2;L2 
L2 - 11 
L2 - 9 
L2 - 17 
31;2;L2 
L2 - 13 

" 

" 

" 

L2 
L2 
L2 
" 

2 

" 

" 

" 

6.5 
4.5 
8.5 
" 

7.5 
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APPENDIX IV 
TABLE 4: SUMMARY OF FECAL  COLIFORM MPN DATA  FOR MARINE SAMPLE  STATIONS 

(Area  11) - FEB.10 - 26/81 

SAMPLE NO. OF FECAL  MPN/1 OOml 
STAT I ON SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 
29 
30 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 ..* 

6 
6 
6 
6 

L2 - 2 
L2 - 2 

L2 
L2 

L2 - L2 
L2 - 7 
L2 - 2 

L2 
L2 

L2 - 2 
L2 - 2 

L2 
L2 
L2 
L2 
L2 

L2 - 2 
L2 
L2 

L2 - 8 
L2 
L2 

L2 - 5 
L2 - 2 
L2 - .  8 
L2 - 2 
L2 - 79 
L2 - 13 

L2 
L2 - 2 

L2 12 
L2 2 
L2 12 
L2 12 
L2 12 
L2 4.5 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 12 
L2 4.4 
L2 12 
L2 12 
L2 2 
L2 12 
L2 3.2 
L2  12 

9.5 61 
2 8.2 

L2 12 
L2 12 

Continued.. . . 
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APPENDIX IV 
TABLE 4: SUMMARY OF FECAL  COLIFORM MPN DATA  FOR  MARINE  SAMPLE STATIONS 

(Area 11) - FEB.10 - 26/81 

SAMPLE NO. OF FECAL  MPN/1 OOml 
STATION SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

31 
32 
33 
34 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
62 
63 
64 
65 
66 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
6 
6 
6 
6 
6 

L2 - 2 
L2 
L2 

L2 - 5 
L2 
L2  

L2 - 13 
L2 - 2 
L2 - 2 
L2 - 5 

L2 
L2 - 6 
L2 - L2 

L2  
L2 - 2 

L 2  
L2 - 2 

L2  
L2 

L2 - 2 
8 -350 

L2  - 11 
L2 - 5 
L2 - 2 
L2  - 13 
L2 -130 

2 - 33 
L2 - 79 
L2 - 13 
L2 - 14 

L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2 
L2  
L2 
L2 
L2 
L2 
L2  
L2 
L2  
L2  
L2 
L2 
L2 

51.8 
2 

L2 
L 2  
L2 
8.5 

3 
7 

2.5 
3 

12 
12 
12 

2 
12 
12 

5.2 
12 

2 
12 

2.4 
12 
12 
12 
12 
12 
12 
12 
12 
12 
218 
12 
3.2 
12 
6.5 
65.8 
33.4 
61 

11.8 
13.4 

Continued... .  
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APPENDIX IV 
TABLE 4: SUMMARY OF FECAL  COLIFORM MPN DATA FOR MARINE SAMPLE STATIONS 

(Area 11) - FEB.10 - 26/81 

SAMPLE NO. OF FECAL MPN/l OOml 
STAT I ON SAMPLES RANGE MEDIAN 90TH  PERCENTILE 

67 
68 
69 
70 
7 1  
72 
73 
74 
7 7  
78 
87 
88 
89 
90 
9 1  
104 
105 
106 
107 
108 
110 
111 
112 
113 
114 
115 

6 
6 
6 
6 
6 
6 
6 
6 
4 
4 
6 
7 
7 
7 
6 
3 
3 
3 
3 
3 
5 
5 
5 
5 
5 
5 

L2 - 5 
6  -540 

13  -61600 
2  -130 

L2 - 79 
L2 - 5 

L2 
L2 - 2 

2 - 22 
L2  -130 
L2 - 79 
L2 - 14 
L2 - 33 
L2- 49 

2 - 49 
2 -  5 

L2 - 5 
L2 - 2 
L2 - 8 

7 - 17 
L2 - 23 
L2  - 33 
L2 - 17 
L2 - 13 
L2 - 6 
L2 - 5 

L2 
47.5 
1260 

15 
9.5 

L2 
L2 
L2 

9.5 
5 
5 
2 
5 
4 
2 
2 
2 
2 
2 
8 
2 
5 
5 
2 
5 
4 

2 
282 

1600 
99.4 
40.0 

3.2 
L2 
L2 
20 

81.2 
4.4 

11.9 
33 

23.8 
17.5 
4.1 
4.1 

2 
6.2 

14.3 
12.5 
22.0 

11 
8.5 
5.5 

5 
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APPENDIX I V  

TABLE  5:  FRESHWATER AND EFFLUENT  SAMPLE STATION  LOCATIONS (Area I  I ) 

S t a t i o n  

No. Loca t ion   Desc r ip t i on   Rece i   v i   ng   Wate r  

s1 
s2 

s3 

s4 

s5 

S6 
s7 
S8 
s9 

s10 

s11 

s12 
S13 

S 14 

S15 

S16 

S17 

S18 

s19 

s 20 

s21 

s22 

S23 

H igh   Creek   a t   the   mouth  

Vancouver   River   a t   mouth - n o r t h   f o r k  

Vancouver  River a t  the  mouth - s o u t h   f o r k  

Unnamed c reek   a t   t he   mou th  

G r a n v i l l  e   creek  a t   the  mouth 

Lapan  Creek - a t   t h e  mouth 

Wate r   supp ly   f o r  Totem Oyster  a t  the  mouth 

Edgar  Creek a t   t h e  mouth 

Creek a t   t h e  mouth 50 m west o f   m a r i n e   s t a t i o n  
s t a t i o n  38 

Creek a t   t h e   m o u t h  50 m n o r t h   o f  W & K P l a n t  

Creek a t  t h e  mouth S.E. o f  mar. s t a t i o n  52 

Creek a t   t h e  mouth N.E. o f  mar. s t a t i o n  58 

Dra inage   nea r   mar ine   s ta t i on   69  

Smal l   c reek   a t   the   mouth   eas t   o f   dock  and 
n o r t h w e s t   o f   c h i c k e n   c o o p  

Bruce  Creek a t   t h e   m o u t h  

Creek at   the  mouth  100  metres  west  o f  s t a t i o n  
17 

Creek a t   t h e   m o u t h  head o f   t h e  bay 

Creek a t  t he   mou th   eas t   o f   dock  

Creek a t   t h e   m o u t h   h o u s e   o f f   m a r i n e   s t a t i o n   7 4  

F i r s t   c r e e k   a t  Garden Bay Rd. e a s t   o f   O y s t e r  
Bay Rd. 

2nd c reek  on  Garden Bay  Road a t  smal l  f a r m  

Anderson  Creek a t   t h e  mouth 

K le inda le   C reek   above   t he   con f luence   w i th  
Anderson  Creek 

Vancouver Bay 

Vancouver Bay 

Vancouver Bay 

Go1 i a t  h Bay 

Granvi 11 e Bay 

Granvi  11  e Bay 

S t .  V incent  Bay 

S t .  V incent  Bay 

S t .  V incent  Bay 

S t .  V incent  Bay 

B1 i nd Bay 

B1 i n d  Bay 

H i  dden Bas i n 

Hidden  Basin 

Hidden  Basin 

Cockburn Bay 

Cockburn Bay 

Cockburn Bay 

Cockburn Bay 

Gunboat Bay 

Gunboat Bay 

Gunboat Bay 

Gunboat Bay 

Continued.... 
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Y 
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APPENDIX IV 
TABLE 5: FRESHWATER AND EFFLUENT STATION LOCATIONS (Area 11) 
(Cont inued)  

S t a t i o n  
."- - 

No. Loca t ion   Desc r ip t i on   Rece iv ing   Wate r  

S24 

s25 
S 26 
S27 
S28 
S29 

S30 
S31 
s32 
s33 
s 34 
s35 
S 36 
s 37 
s 38 
s39 

S40 
S41 
s42 

s43 
s44 
s45 
S46 

s47 
STP 1 

STP 2 

C u l v e r t  a t  t h e   i n t e r s e c t i o n   o f  Garden Bay  Road 
and  Highway  101 
Anderson  Creek a t  Highway  101 - s o u t h   l e g  
K le inda le   Creek   a t   H ighway  101 
S20 a t  Highway  101 
S21 a t  Highway  101 
Creek  at  mouth  approx 200m n o r t h - w e s t   o f  
K1 e i   n d a l  e f a r m  
A t  the   mouth   be low  conf luence  o f  S31 ?I S32 
Creek a t  the  mouth 50 metres  beyond S32 - west 
Creek  through  the  farm  at   Highway  101 
Creek a t   t h e  head o f  bay - d r a i n i n g   f a r m l a n d  
Mouth o f  Haslam  Creek - Harness Is. 
Has1 am Creek a t  Highway  101 
S i1   ve r  Sands Creek a t  Highway  101 
Mouth o f   S i l v e r  Sands Creek 
S i  1 v e r  Sands  Creek a t  Johnson's  "Love  Nest" 
Mouth o f   t h e   c r e e k   a t   t h e  head o f  Frenchmans 
Cove 
L a r g e   s t r e a m   e a s t   o f   m a r i n e   s t a t i o n  111 
H a l  frnoon Creek a t  M i  n t i e  Road 
En te rs   sou th   o f   mar ine   s ta t i on   114  i n  
P r i e s t 1  and Cove 
Upstream o f  S42 a t  road 
E n t e r s   a t   m a r i n e   s t a t i o n   1 1 5  a t  the   mouth  
Cul v e r t   d r a i n i n g  a lagoon  a t   Redroofs  Rd. 
Eas t   s ide  o f  b a y   n e a r   m a r i n e   s t a t i o n   1 3 4   a t  
mouth 
Mouth o f   t h e   c r e e k  a t  t h e  head o f   t h e  bay 
F i n a l   e f f l u e n t  - Dahlex  Holdings  (PE-4186) 

F i n a l  e f l u e n t  - H a l  fmoon Bay Development 
(PE-3751 

Gunboat Bay 
Gun boat  Bay 
Gun boat  Bay 
Gun boat  Bay 
Gunboat  Bay 

Gunboat  Bay 
Gun boat  Bay 
Gunboat Bay 
Gun boat  Bay 
Churchi  11 Bay 
Mal  a s p i n a   S t r a i t  
Mal asp i  na S t r a i t  
Mal asp i  na S t r a i t  
Mal a s p i  na S t r a i t  
Mal a s p i  na Strait 

H a l  fmoon  Bay 
Hal fmoon  Bay 
Ha 1  fmoon Bay 

Ha 1  fmoon  Bay 
Ha 1  fmoon  Bay 
Hal  fmoon  Bay 
Hal fmoon  Bay 

Storm  Bay 
Storm Bay 
Vi c . Harness 
I s l  and 

Ha 1  fmoon Bay 
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APPENDIX IV 
TABLE 6: DAILY BACTERIOLOGICAL  RESULTS FOR FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area  11) 

Y 

STAT I ON DATE (1981) FC/100 ml FS/ lOO ml 
i 

s1 February 11 
12 
13 

0 
0 
0 

0 
0 
0 

s2 February 11 
12 
13 

0 
0 
2 

0 
0 
1 

s3 February 11 
12 
13 

0 
0 
1 

0 
1 
0 

s4 February 11 
12 
13 

0 
0 
0 

0 
0 
0 

s5 February 10 
11 
12 
13  

August 24 
25 
26 

0 
0 
0 
0 

48 
26 
25 

0 
0 
0 
0 

5 
11 

" 

S6 February 10 
11 
12 
13 

August 24 
25 
26 

1 
1 
0 
1 

200 
50 
32 

0 
0 
0 
0 

23 
53 

" 

s7 February 10 
11 
12 
13 

2 
1 
1 

17 

sa February 10 
11 
12 
13 

Continued... Y 
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APPENDIX IV 
TABLE 6: DAILY BACTERIOLOGICAL  RESULTS FOR FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area 11) 

STAT I ON DATE (1981 ) FC/100 m l  FS/100 ml 
Y 

S8 (Cont.)  August 26 
27 
31  

27 
41 

430 

67 
26 

170 

s9 February 10 
11 
12 
13 

s10 February 10 
11 
12 
13 

February 18 
19 
20 

0 
0 
0 

0 
0 
0 

s11 

s12 

S13 

S14 

S15 

February 18 
19 
20 

0 
0 
0 

0 
0 
0 

February 18 
19 
20 

4 
1 
0 

0 
0 
0 

February 18 
19 
20 

1 
1 
0 

0 
2 
2 

February 18 
19 
20 

August 20 
21  
22 
23 

13 
17 
6 

35 
14 
22 
68 

0 
4 
0 
" 

4 
1 
0 

S16 February 18 
19 
20 

0 
0 
0 
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APPENDIX I V  
TABLE 6: DAILY BACTERIOLOGICAL  RESULTS FOR FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area  11) 

STATION DATE (1981 ) F C / l O O  ml FS/100 ml 

S17 February  18 
19 
20 

S18 February  18 
19 
20 

s19  February 18 
19 
20 

5 
16 

4 

0 
0 
1 

4 
17 
1 

s20  September 1 480 
2 270 
3  260 

s21  September 1 600 
2  310 
3  70 

s22  September 1 
2 
3 

160 
80 
20 

S23 September 1 20 
2 21 
3  9 

S24 September 1 3000 
2  2300 
3  1090 

S25 September 1 20 
2  21 
3  9 

S26 September 1 L10 
2 1 
3 0 

S27 September  2  L10 
3 3 

1 
2 
0 

0 
0 
7 

0 
0 
1 

500 
350 

80 

380 
380 
120 

310 
150 
90 

330 
41 
22 

7900 
1600 
600 

330 
41 
22 

10 
1 
8 

180 
258 

Continued.. . 
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APPENDIX IV 
TABLE 6: DAILY BACTERIOLOGICAL  RESULTS FOR FRESHWATER AND EFFLUENT  SAMPLE 

STATIONS (Area  11) 
.. 

STAT I ON DATE ( 1981 ) FC/100 m l  FS/100 m l  
1) 

S28 September 2 
3 

10 
1 

10 
2 1  

S29 September 2 110 
3 51 

80 
83 

Y 
S30 September 2 70 

3 51 
280 

24 

S31 September 1 10 
2  6 
3 3 

30 
3 
0 

S32 September 1 20 
2 262 
3  9 

150 
169 

2 I 

s33 February 20 
25 
26 

26 
40 
47 

7 
L10 

8 

s 34 August 3 1  
September 1 

2 
3 

230 
10 
9 

17 

510 
20 
11 

7 

s35 September 1 50 
2 24 
3 21 

200 
51 
46 

September 1 20 
2 12 
3 12 

80 
62 
31 

S36 

s37 

S 38 

September 1 40 
2 11 
3  2 

140 
62 
19 Nu 

August 31  400  950 
September 1 50  110 

2 4 147 
3 3 31  

Continued... 
m 
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APPENDIX I V  
TABLE 6: DAILY BACTERIOLOGICAL RESULTS FOR  FRESHWATER AND EFFLUENT SAMPLE 

STATIONS (Area  11)  

STATION DATE (1981 ) F C / l O O  m l  FS/lOO m l  

s39 February 18 
19 
20 

0 
0 
0 

0 
0 
0 

S40 February  18 
19 
20 

6 
3 
1 

0 
2 
1 

S41 February 18 
19 
20 

2 
2 
1 

0 
2 
2 

S42 February 18 
19 
20 

September 1 
2 

4 
7 
1 
60 
35 

0 
6 
0 

180 
51 

s43 

s44 

90 
46 

September 1 
2 

SO 
28 

February  18 
19 
20 

0 
3 

26 

0 
0 

38 

s45 February 18 
19 
20 

August 20 
2 1  
22 

3 
4 
4 

16 
7 

16 

15 
37 

6 
" 

" 

S 46 September 1 
2 

L10 
2 

30 
20 

s47 September 2 
3 

L10 
4 

30 
41  

STP 1 ( e f f l u e n t )  August 3 1   8 . 7 ~ 1 0 4  
September 1 6 . 9 ~ 1 0 4  

8 . 8 ~ 1 0 ~  
2. 5x104 

Continued...  
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APPENDIX IV 
TABLE 6: DAILY  BACTERIOLOGICAL  RESULTS FOR FRESHWATER AND EFFLUENT SAMPLE 

STATIONS  (Area I 1  ) 

STAT I ON DATE (1981 ) FC/100 m l  FS/100 m l  

STP 1 (Cont . ) S e p t e m b e r  2 7. 5x103 
3 1 .4x104 

STP 2 ( e f f l u e n t )  F e b r u a r y  25 1 .0~105 

A u g u s t  20 2.0~104 
26 LlOO 

21 3 . 6 ~ 1 0 ~  
22 3.3~104 
23 2.2~104 

9. Ox1O3 
~ 1 . 0 ~ 1 0 3  

4 . 6 ~ 1 0 ~  
L 100 

" 
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APPENDIX V 

AREA I11 F IGURES 
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U C L U T H  
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APPENDIX V 
FIGURE 2 UCLUELET  INLET  FRESHWATER  SAMPLE  STATION AND 

VILLAGE  OUTFALL  LOCATIONS 
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A P P E N D I X   V I  
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S t a t i o n  

UT001 

UT002 

UT003 

UT004 

UT005 

UT006 

UT007 

UT008 

T A B L E  1 : D a i l y   D a t a   R e c o r d  f o r  Marine 
( A r e a  I11 ) 

Fecal Col i form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

L a t i t u d e  

48 57.50 

48 57.10 

48 56.99 

48 56.90 

48 57.23 

48 56.98 

48 56.85 

48 56.91 

L o n g  i t u d e  - 

125 33.88 

125 33.98 

125 34.28 

125 34.28 

125 33.42 

125 32.90 

125 32.70 

125 32.55 

D a t e  

82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

82/02/09 
82/02/10 
82/02/11 
82/02/16 

82/02/09 
82/02/10 
82/02/11 
82/02/15 
82/02/16 

82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

82/02/09 

82/02/11 
82/02/12 
82/02/15 
82/02/16 

82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

82/02/09 
82/02/10 
82/02/11 

82/02/10 

Time 

1250 
0935 
1325 
1010 
0930 
0920 

1300 
1340 
1330 
1015 
0930 
0925 

1305 
1340 
1335 
0930 

1310 
1345 
1340 
0935 
0930 

1320 
0940 
1340 
1020 
0935 
0930 

1325 
0940 
1345 
1020 
0945 
0935 

1330 
0945 
1345 
1020 
0945 
0935 

1335 
0950 
1345 

Sample S t a t i o n s  

, .  
T i d e  

H I G H   S L A C K  
FLOOD 
FLOOD 
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
H I G H   S L A C K  
HIGH  SLACK 
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
EBB 

H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
HIGH  SLACK 

F e c . C o l i f .  

2 

7 
11 
23 
17 

<2 

2 
11 
23 
23 

<2 

5 
8 

<2 

<2 
79 
49 

<2 

2 
7 

49 
33 

33 

49 
5 

49 
31 

22 

2 
5 

110 
23 

2 

8 

S a l i n i t y  

24.0 
24.5 
24.0 
20.0 
6.0 
3.5 

24.0 
25.5 
24.0 
20.0 
2.0 
6.0 

23.5 
24.5 
21.5 
5.0 

24.0 
25.5 
20.5 
6.0 
6.0 

24.0 
24.5 
24.0 
21.0 
6.0 
4.5 

24.5 
24.5 
25.0 
21.5 
14.0 
6.0 

24.5 
25.0 
25.5 
23.0 
16.0 
6.0 

25.0 
25.0 
25.5 
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A P P E N D I X   V I  

T A B L E  1 : D a i l y   D a t a  Record for 
( A r e a  I11 ) 

Fecal C o l i f o r m  U n i t s  - MPN 

S t a t i o n  

UT008 

UT009 

UT010 

UT011 

UT012 

UT013 

UT014 

UT0 15 

S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  D a t e  

c o n t i n u e d . . ,  82/02/12 

48 56.78 

48 56.70 

48 56.62 

48 56.55 

48 5 6 . 6 0  

48 56.70 

48  56.61 

82/02/15 
82/02/16 

125 32.29  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125 32.47  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125 32.65  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125 32.52  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125 32.39 82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125  32.20  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125 32.09  82/02/09 
82 /02 /10  
82/02/11 

Marine Sample S t a t i o n s  

T i m e  

1020 
0950 
0935 

1340 
0955 
1350 
1025 
09 50 
0940 

1340 
0955 
1350 
1025 
0950 
0940 

1340 
1000 
1355 
1025 
0955 
0945 

1345 
1000 
1355 
1030 
0955 
0945 

1345 
1000 
1355 
1030 
0950 
0945 

1350 
1005 
1355 
1030 
1000 
0950 

1350 
100 5 
1400 

T i d e  

FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
E B B  
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  

F e c . C o l i f .  

8 
79 
31 

2 

<2 
31 

170 
23 

2 

5 
5 
79 
21 

2 

240 
>1600 
>1600 

46 

<2 

46 
240 
3 50 
79 

5 

7 
5 

130 
23 

<2 

5 
23 
130 
33 

2 

11 

S a l i n i t y  

21.5 
14.5 
4.0 

24.5 
25.5 
23.5 
20.5 
16.0 
6.5 

25.0 
25.5 
25.5 
22.0 
16.0 
6.5 

25.0 
25.5 
24.5 
24.0 
15.5 
7.5 

25.0 
25.5 
25.5 
24.0 
18.0 
7.5 

25.0 
25.5 
25.5 
23.5 
18.0 
6.5 

25.0 
26.0 
24.5 
23.0 
15.0 
6.5 

25.0 
26.0 
25.0 
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A P P E N D I X   V 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  
( A r e a  I11 ) 

Fecal   Col i form  Uni ts - MPN 

S t a t i o n  

UT015 

UT016 

UT017 

UT018 

UT019 

UT020 

UT021 

~ ~ 0 2 2  

S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g  i t u d e  D a t e  

c o n t i n u e d . . .  82/02/12 

48 56.55 

48 56.47 

48 56.40 

48 56.46 

48 56.52 

48 56.43 

48 56.34 

82/02/15 
82/02/16 

125 32.39  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125  32.92  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125  32.30  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125  32.17  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125 32.00  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125 31.90  82/02/09 
82/02/10 
82/02/11 
82/02/12 
82/02/15 
82/02/16 

125  32.18  82/02/09 
82/02/10 
82/02/11 

Marine 

T i m e  

1030 
1005 
0950 

1335 
1005 
1400 
1035 
1005 
0950 

1355 
1010 
1400 
1035 
1010 
0955 

1400 
1010 
1405 
1035 
1010 
0955 

1400 
1015 
1405 
1040 
1015 
1000 

1405 
1015 
1405 
1040 
1015 
1000 

1410 
1020 
1410 
1040 
1015 
1000 

1410 
1025 
1410 

Sample S t a t i o n s  

T i d e  

FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

H I G H   S L A C K  
FLOOD 
HIGH  SLACK 
FLOOD 
EBB 
EBB 

EBB 
FLOOD 
HIGH  SLACK 
FLOOD 
EBB 
EBB 

EBB 
FLOOD 
H I G H   S L A C K  

F e c . C o l i f .  

8 
110 
79 

7 

170 
33 
49 
49 

46 

130 
170 
920 
130 

23 

33 
54 0 
240 
33 

13 

79 
23 
170 
49 

2 

5 
7 

130 
79 

<2 

2 
49 
79 
49 

17 

79 

S a l i n i t y  

23.5 
18.5 
6.5 

25.0 
26.0 
26.0 
24.0 
18.0 

7.0 

25.0 
26.0 
26.0 
23.0 
18.0 
7.5 

25.0 
26.0 
26.0 
22.0 
20.0 
7.5 

25.0 
26.0 
26.0 
23.5 
18.0 

7.0 

25.0 
26.5 
26.0 
23.0 
20.0 
7.0 

25.0 
26.5 
26.0 
23.5 
19.0 
7.0 

25.0 
26.0 
26.0 

Y 
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TABLE 1 : D a i l y  Data R e c o r d   f o r  Marine Sample S t a t i o n s  
( Area I11 ) 

Fecal   Col i  form U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

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

UT022 c o n t i n u e d . .  8 2 / 0 2 / 1 2  1 0 4 0  FLOOD >1600 
8 2 / 0 2 / 1 5  1 0 2 0  EBB > 1 6 0 0  
8 2 / 0 2 / 1 6  1 0 0 5  EBB 1 7 0  

UT023   48   56 .25   125   32 .10   82 /02 /09   1415  EBB 1 7  
8 2 / 0 2 / 1 0   1 0 2 5  FLOOD 
8 2 / 0 2 / 1 1   1 4 1 0  H I G H  SLACK 49 
8 2 / 0 2 / 1 2   1 0 4 5  FLOOD 9 2 0  
8 2 / 0 2 / 1 5   1 0 4 0  EBB 3 50 
8 2 / 0 2 / 1 6   1 0 0 5  EBB 7 9  

UT024 4 8   5 6 . 3 0   1 2 5   3 1 . 9 8   8 2 / 0 2 / 0 9   1 4 1 5  EBB 2 
8 2 / 0 2 / 1 0   1 0 2 5  FLOOD 
8 2 / 0 2 / 1 1   1 4 1 5  H I G H  SLACK 1 7  
8 2 / 0 2 / 1 2   1 0 4 5  FLOOD 2 3  
8 2 / 0 2 / 1 5   1 0 4 0  EBB 1 7 0  
8 2 / 0 2 / 1 6  1010 E B B  33 

UT025 4 8  5 6 . 3 5   1 2 5   3 1 . 8 0   8 2 / 0 2 / 0 9   1 4 1 5  EBB < 2  
8 2 / 0 2 / 1 0   1 0 3 0  FLOOD 
8 2 / 0 2 / 1 1   1 4 1 5  H I G H  SLACK 2 
8 2 / 0 2 / 1 2   1 0 4 5  FLOOD 33 
8 2 / 0 2 / 1 5   1 0 4 5  EBB 240 
8 2 / 0 2 / 1 6  1010 EBB 49 

UT026 4 8  5 6 . 2 4   1 2 5   3 1 . 6 7   8 2 / 0 2 / 0 9   1 4 2 0  EBB < 2  
8 2 / 0 2 / 1 0   1 0 3 0  FLOOD 
8 2 / 0 2 / 1 1   1 4 2 0  H I G H  SLACK 2 
8 2 / 0 2 / 1 2   1 0 5 0  FLOOD 33 
8 2 / 0 2 / 1 5   1 0 4 5  EBB 1 1 0  
8 2 / 0 2 / 1 6  1010 EBB 49 

u ' r027   48   56 .20   125   31 .88   82 /02 /09   1425  EBB < 2  
8 2 / 0 2 / 1 0  1 0 3 5  FLOOD 
8 2 / 0 2 / 1 1  1 8 2 0  H I G H  SLACK 8 
8 2 / 0 2 / 1 2  1 0 5 0  FLOOD 27 
8 2 / 0 2 / 1 5  1 0 4 5  EBB 7 9  
8 2 / 0 2 / 1 6  1 0 1 5  EBB 1 1 0  

~ ~ 0 2 8  4 8  5 6 . 1 4   1 2 5   3 2 . 0 5   8 2 / 0 2 / 0 9   1 4 3 0  EBB 8 
8 2 / 0 2 / 1 0  1 0 3 5  FLOOD 
8 2 / 0 2 / 1 1  1 4 2 5  H I G H  SLACK 11 
8 2 / 0 2 / 1 2  1 0 5 0  FLOOD 2 1  
8 2 / 0 2 / 1 5  1 0 5 0  EBB 70 
8 2 / 0 2 / 1 6  1 0 1 5  EBB 49 

UT029 48   56 .05   125   31 .90   82 /02 /09   1430  EBB < 2  
8 2 / 0 2 / 1 0   1 0 4 0  FLOOD 
8 2 / 0 2 / 1 1   1 4 2 5  H I G H  SLACK 5 

S a l i n i t y  

2 2 . 0  
1 8 . 0  

7 . 5  

25.0 
26.0 
26.0 
22.0 
20.0 

8 . 5  

25.0 
26.0 
26.0 
24.0 
1 9 . 5  

8 . 0  

25.0 
26 .5  
26.0 
24.0 
20.5 

7.0 

25.0 
26 .5  
25 .5  
24.0 
21.0 

8.0 

25.0 
2 6 . 5  
26.0 
24.0 
20.0 

7 . 5  

2 5 . 0  
26 .5  
25 .5  
2 3 . 5  

8 . 0  

25.0 
26 .5  
26.0 
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TABLE 1 : D a i l y   D a t a   R e c o r d  for 
( A r e a  I11 ) 

Fecal Col i f o r m   U n i t s  - MPN 

S t a t i o n  

UT0 29 

UT030 

UT0 31 

UT032 

UT033 

UT034 

UT035 

UT036 

S a l i n i t y   U n i t s  - PPT 

L a t i t u d e   L o n g i t u d e  

c o n t i n u e d . .  . 

48  56.10 

48  56.00 

48   55 .95  

4 8   5 6 . 1 3  

48   56 .08  

48   56 .02  

48  55.88 

1 2 5   3 1 . 7 5  

1 2 5   3 1 . 7 5  

1 2 5  31.53 

1 2 5   3 1 . 4 2  

1 2 5   3 1 . 2 5  

1 2 5   3 1 . 1 2  

1 2 5   3 0 . 8 3  

D a t e  

8 2 / 0 2 / 1 2  
8 2 / 0 2 / 1 5  
8 2 / 0 2 / 1 6  

8 2 / 0 2 / 0 9  
8 2 / 0 2 / 1 0  
8 2 / 0 2 / 1 1  
8 2 / 0 2 / 1 2  
8 2 / 0 2 / 1 5  
8 2 / 0 2 / 1 6  

8 2 / 0 2 / 0 9  
8 2 / 0 2 / 1 0  
8 2 / 0 2 / 1 1  
8 2 / 0 2 / 1 2  
8 2 / 0 2 / 1 5  
8 2 / 0 2 / 1 6  

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

8 2 / 0 2 / 1 2  
8 2 / 0 2 / 1 5  
8 2 / 0 2 / 1 6  

8 2 / 0 2 / 0 9  
8 2 / 0 2 / 1 0  
8 2 / 0 2 / 1 1  
8 2 / 0 2 / 1 2  
8 2 / 0 2 / 1 5  
8 2 / 0 2 / 1 6  

8 2 / 0 2 / 0 9  
8 2 / 0 2 / 1 0  
8 2 / 0 2 / 1 1  
8 2 / 0 2 / 1 2  
8 2 / 0 2 / 1 5  
8 2 / 0 2 / 1 6  

8 2 / 0 2 / 0 9  
8 2 / 0 2 / 1 0  
8 2 / 0 2 / 1 1  
8 2 / 0 2 / 1 2  
8 2 / 0 2 / 1 5  
8 2 / 0 2 / 1 6  

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

8 2 / 0 2 / 1 1  

Marine Sample S t a t i o n s  

Time 

1 0 5 5  
1 0 5 0  
1 0 2 0  

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

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

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

1 4 4 0  
10  50  
1 4 3 5  
1100 
1 0 5 5  
1 0 2 5  

1 4 4 0  
1 0 5 0  
1 4 3 5  
1 1 0 0  
1 1 0 0  
1 0 3 0  

1 4 4 5  
1 0 5 5  
1 4 4 0  
1100  
1100 
1 0 3 0  

1 4   5 0  
1100 
1 4 4 0  

T i d e  

FLOOD 
EBB 
EBB 

EBB 
FLOOD 
HIGH  SLACK 
FLOOD 
EBB 
EBB 

EBB 
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

EBB 
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

EBB 
FLOOD 
H I G H   S L A C K  
FLOOD 
EBB 
EBB 

EBB 
FLOOD 
H I G H   S L A C K  
FLOOD 
LOW SLACK 
EBB 

EBB 
FLOOD 
H I G H   S L A C K  
FLOOD 
LOW SLACK 
EBB 

EBB 
FLOOD 
H I G H   S L A C K  

F e c . C o l i f .  

70 
3 3  

1 4 0  

< 2  

4 
2 3  
70 

1 7 0  

< 2  

5 
3 3  
8 

70 

2 

5 
3 3  
3 3  
33 

5 

1 7  
49 
79 
70 

2 

< 2  
70 
11 
49 

< 2  

4 
1 7  
79 
79 

2 3  

1 7  

S a l i n i t y  
" 

2 4 . 5  
21 .0  

7 . 5  

25 .0  
2 6 . 5  
2 6 . 5  
2 4 . 5  
2 0 . 5  

7 . 5  

2 5 . 0  
27 .0  
26 .0  
2 4 . 5  
22 .0  

8.0 

25.0 
27 .0  
2 6 . 5  
25 .0  

7 . 5  

2 4 . 5  
2 6 . 5  
2 4 . 5  
21.0 
1 4 . 0  
1 3 . 0  

2 4 . 5  
2 6 . 5  
27.0 
26.0 
20 .0  
1 2 . 0  

25 .0  
27 .0  
28 .0  
26 .0  
24.0 
1 2 . 5  

25.0 
2 6 . 5  
28 .0  

H 
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TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  
( A r e a  I11 ) 

Fecal  Coli form Units - MPN 
Salinity  Units - PPT 

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 .  

UT036 continued... 82/02/12 1105 FLOOD 49 
82/02/15 1105 LOW SLACK 14 
82/02/16 1030 EBB 79 

UT037  48 55.78 125 30.90 82/02/09 1450 EBB 2 
82/02/10 1100 FLOOD 
82/02/11 1440 H I G H  SLACK 8 
82/02/12 1105 FLOOD 33 
82/02/15 1105 LOW SLACK 17 
82/02/16  1035 EBB 170 

UT038  48 55.50 125 31.55 82/02/09 1500 EBB <2 
82/02/11  1450 H I G H  SLACK <2 
82/02/12 1110 FLOOD 11 
82/02/15 1105 LOW SLACK 33 
82/02/16 1045 EBB 33 

UT039  48 55.45 125 31.58 82/02/09 1500 EBB <2 
82/02/11  1450 H I G H  SLACK 5 

UT040  48 55.60 125 31.60 82/02/10 1105 FLOOD 
82/02/11 1455 H I G H  SLACK <2 
82/02/12 1115 FLOOD 11 
82/02/15 1110 LOW SLACK 17 
82/02/16 1045 EBB 79 

UT041  48 56.57 125 31.70 82/02/10 1110 H I G H  SLACK 
82/02/11 1455 H I G H  SLACK 2 
82/02/12 1115 FLOOD 79 
82/02/15 1110 LOW SLACK 13 
82/02/16 1050 EBB 130 

UT042  48 55.73 125 32.00 82/02/10 1400 H I G H  SLACK 
82/02/11 1455 H I G H  SLACK 3 3  
82/02/12 1120 FLOOD 33 
82/02/15 1120 LOW SLACK 64 
82/02/16 1055 EBB 110 

UT043  48 55.86 125 32.02 82/02/10 1405 H I G H  SLACK 
82/02/11 1500 H I G H  SLACK 14 
82/02/12 1120 FLOOD 49 
82/02/15 1120 LOW SLACK 220 
82/02/16 1055 EBB 27 

UT044  48 56.00 125 32.07 82/02/10 1410 H I G H  SLACK 
82/02/11 1500 H I G H  SLACK 49 
82/02/16 1055 EBB 130 

S a l i n i t v  

26.0 
24.0 
12.5 

25.0 
26.5 
28.0 
25.5 
23.5 
11.5 

25.0 
27.5 
25.5 
24.0 
14.5 

25.0 
27.0 

26.5 
27.5 
25.5 
19.5 
10.0 

26.5 
27.0 
23.5 
17.0 
15.5 

25.0 
24.0 
22.5 
8.0 

17.0 

25.0 
25.5 
21.5 

15.0 

25.0 
22.0 
13.0 



- 162 - 
APPENDIX VI 

TABLE 1 : D a i l y  Data R e c o r d  f o r  Marine 
( Area I11 ) 

Fecal  Col i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n  

UT045 

UT046 

UT047 

UT048 

UT049 

UT050 

UT051 

UT0 52 

UT053 

UT054 

L a t i t u d e  

49   08 .32  

49   08 .50  

49   09 .00  

4 9   0 9 . 0 3  

4 9   0 9 . 2 2  

4 9   0 9 . 0 5  

4 9   0 9 . 1 0  

49   09 .28  

4 9   0 9 . 3 8  

49   09 .60  

L o n g i t u d e  

1 2 5   5 1 . 6 2  

1 2 5   5 1 . 7 3  

1 2 5   5 2 . 1 0  

1 2 5   5 2 . 4 9  

1 2 5   5 2 . 5 5  

1 2 5  53.35 

1 2 5   5 3 . 6 4  

1 2 5  53.53 

1 2 5   5 3 . 2 1  

1 2 5  53.63 

Date 

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  

8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

Time 

0 9 3 5  
1 1 1 5  
1 2 5 5  
1 4 2 5  

0 9 3 5  
1 1 1 0  
1 2 5 0  
1 4 2 0  

0 9 4 0  
1110 
1 2 4 5  
1 4 1  5 

0 9 5 0  
1 1 0 5  
1 2 4 5  
1 4 1 0  

09   50  
1 1 0 5  
1 2 4 0  
1 4 0 0  

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

1100  
1 2 3 5  
1355 
1 4 4 0  

1 0 5 5  
1 2 3 0  
1355 
1 4 3 5  

1 0 4 5  
1230 
1 3 5 0  
1 4 3 0  

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

S a m p l e   S t a t i o n s  

T i d e  

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 

F e c . C o l i f .  

5 
2 

< 2  
5 

2 
8 
2 

< 2  

< 2  
2 

< 2  
< 2  

5 
4 
2 

< 2  

5 
< 2  
< 2  
< 2  

5 
7 
2 

< 2  

8 
2 
8 

< 2  

5 
5 
5 
4 

8 
< 2  
< 2  

2 

< 2  
2 

< 2  

S a l i n i t y  

1 6 . 0  
1 5 . 5  
24.0 
23 .5  

1 7 . 0  
1 6 . 5  
23.0 
24 .0  

20.0 
20.0 
2 4 . 5  
26 .0  

2 0 . 0  
20 .0  
2 2 . 5  
25.0 

2 2 . 5  
21 .0  
23.0 
25.0 

25.0 
28 .0  
26 .0  
26 .0  

2 4 . 0  
2 7 . 5  
26 .0  
26.0 

25.0 
28 .0  
26.0 
1 5 . 0  

23 .0  
28.0 
25 .0  
1 6 . 0  

28.0 
26 .0  
1 5 . 5  
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TABLE 1 : D a i l y  Data Record f o r  Marine 
( Area I 1 1  ) 

Fecal Col i fonn U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n   L a t i t u d e   L o n g i t u d e  Date T i m e  

S a m p l e   S t a t i o n s  

T i d e  F e c . C o l i f .  S a l i n i t y  

UT055  49   09 .41   125   53 .77   82 /02/19   1040 
8 2 / 0 2 / 2 2   1 2 2 0  
8 2 / 0 2 / 2 3   1 3 4 5  
8 2 / 0 2 / 2 4   1 4 2 5  

EBB 
H I G H  SLACK 
E B B  
EBB 

(2 
< 2  

2 
< 2  

24.0 
27.0 
25 .0  
26.0 

UT056 4 9   0 9 . 2 6   1 2 5   5 3 . 9 8   8 2 / 0 2 / 1 9   1 0 4 0  
8 2 / 0 2 / 2 2   1 2 2 0  
8 2 / 0 2 / 2 3   1 3 4 5  
8 2 / 0 2 / 2 4   1 4 2 5  

26.0 
27.0 
26.0 
26.0 

EBB 
H I G H  SLACK 
EBB 
EBB 

5 
5 
8 

< 2  

UT057 4 9   0 9 . 2 8   1 2 5   5 4 . 1 1   8 2 / 0 2 / 1 9   1 0 3 5  
8 2 / 0 2 / 2 2   1 2 1 5  
8 2 / 0 2 / 2 3   1 3 4 0  
8 2 / 0 2 / 2 4   1 4 2 0  

EBB 
H I G H  SLACK 
EBB 
EBB 

49 
< 2  
< 2  

5 

2 6 . 5  
28.0 
2 8 . 0  
2 6 . 5  

UT058 4 9   0 9 . 4 1   1 2 5   5 4 . 1 5   8 2 / 0 2 / 1 9   1 0 3 0  
8 2 / 0 2 / 2 2   1 2 1 5  
8 2 / 0 2 / 2 3   1 3 4 0  
8 2 / 0 2 / 2 4   1 4 2 0  

EBB 
H I G H  SLACK 
EBB 
EBB 

33 
< 2  

2 
< 2  

26.0 
28.0 
28.0 
27.0 

UT059   49   09 .60   125   54 .02   82 /02 /19   1030  
8 2 / 0 2 / 2 2   1 2 1 0  
8 2 / 0 2 / 2 3   1 3 3 5  
8 2 / 0 2 / 2 4   1 4 1 5  

EBB 
H I G H  SLACK 
EBB 
EBB 

25.0 
28.0 
28 .0  
26.0 

UTOGO 4 9   0 9 . 7 0   1 2 5   5 4 . 2 9   8 2 / 0 2 / 1 9   1 0 2 5  
8 2 / 0 2 / 2 2   1 2 0 5  
8 2 / 0 2 / 2 3  1335 
8 2 / 0 2 / 2 4   1 4 1 5  

EBB 
H I G H  SLACK 
EBB 
EBB 

7 
2 

< 2  
< 2  

25.0 
27.0 
28.0 
26.0 

UT061   49   09 .71   125   54 .46   82 /02 /19   1010  
8 2 / 0 2 / 2 2  1 1 4 5  
8 2 / 0 2 / 2 3   1 3 1 5  
8 2 / 0 2 / 2 4   1 3 5 0  

H I G H  SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 

2 
2 

< 2  
< 2  

24 .0  
27.0 
2 6 . 5  
26 .5  

UT062 4 9   0 9 . 4 8   1 2 5   5 4 . 3 1   8 2 / 0 2 / 1 9   1 0 2 0  
8 2 / 0 2 / 2 2   1 2 0 5  
8 2 / 0 2 / 2 3   1 3 3 0  
8 2 / 0 2 / 2 4   1 4 1 0  

EBB 
H I G H  SLACK 
EBB 
E B B  

5 
< 2  
< 2  
< 2  

26.0 
28.0 
28.0 
26.0 

UT063   49   09 .30   125   54 .36   82 /02 /19   1020  
8 2 / 0 2 / 2 2   1 2 0 0  
8 2 / 0 2 / 2 3   1 3 2 5  
8 2 / 0 2 / 2 4   1 4 1 0  

EBB 
H I G H  SLACK 
EBB 
EBB 

33 
1 3 0  

2 
< 2  

26.0 
28 .5  
28.0 
26.0 

UT0 6 4 4 9   0 9 . 4 2   1 2 5   5 4 . 5 8   8 2 / 0 2 / 1 9   1 0 1 5  
8 2 / 0 2 / 2 2   1 1 5 0  
8 2 / 0 2 / 2 3   1 3 1 5  
8 2 / 0 2 / 2 4   1 3 5 5  

EBB 
H I G H  SLACK 
EBB 
EBB 

4 
< 2  
< 2  
< 2  

26.0 
28.0 
26 .0  
26 .5  
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A P P E N D I X   V 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  Marine 
( A r e a  I11 ) 

Feca l   Co l i fo rm  Un i ts  - MPN 
S a l i n i t y   U n i t s  - PPT 

S t a t i o n  

UT065 

UT066 

UT067 

UT068 

UT069 

UT070 

UT071 

UT072 

UT073 

UT074 

L a t i t u d e  

49   09 .20  

49   90 .00  

4 9   0 9 . 1 0  

4 9   0 9 . 0 3  

4 9   1 0 . 1 5  

4 9   1 0 . 3 0  

4 9   1 0 . 5 0  

4 9   1 2 . 1 0  

4 9   1 2 . 1 4  

4 9   1 2 . 2 2  

L o n g i t u d e  

1 2 5   5 4 . 8 0  

1 2 5   5 4 . 8 7  

1 2 5   5 4 . 5 5  

1 2 5   5 4 . 5 8  

1 2 5   5 2 . 8 2  

1 2 5   5 2 . 9 5  

1 2 5   5 3 . 0 2  

1 2 5   5 3 . 0 3  

1 2 5   5 3 . 0 3  

1 2 5   5 3 . 0 3  

D a t e  

8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

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

8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  

Time 

1 0 1 5  
1 1 5 0  
1 1 5 0  
1355 

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

1155 
1 3 2 5  
1 4 0 0  

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

1 1 0 0  
084 5 
1 0  30 
1 1 3 0  
11 50 

1 1 0 5  
084 5 
1 0 3 0  
1 1 3 5  
11 5 5  

1 1 1 0  
0 8 5 0  
1 0 3 5  
1135 
1 1 5 5  

1 1 3 0  
0 9 0 0  
1 0 4 5  
1 1 5 0  
1 2 1 0  

1 1 2 5  
0 9 0 0  
1 0 4 5  
1 1 5 0  
1 2 1 0  

1 1 2 5  
0 9 0 0  
1 0 4 5  

Sample S t a t i o n s  

T i d e  

EBB 
H I G H   S L A C K  
EBB 
EBB 

H I G H   S L A C K  
EBB 
EBB 

H I G H   S L A C K  
EBB 
EBB 

HIGH  SLACK 
EBB 
EBB 

EBB 
H I G H   S L A C K  
HIGH  SLACK 
H I G H   S L A C K  
HIGH  SLACK 

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
HIGH  SLACK 

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  

E BE) 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
HIGH  SLACK 

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  

EBB 
H I G H   S L A C K  
HIGH  SLACK 

F e c . C o l i f .  S a l i n i t y  

17   26 .0  
1 3 0   3 0 . 0  

2 26.0 
5 2 6 . 0  

<2   29 .0  
< 2   2 6 . 5  

4 2 6 . 5  

< 2   2 8 . 5  
< 2   2 8 . 0  
< 2   2 6 . 0  

2 28 .0  
< 2   2 8 . 0  

5 2 6 . 5  

2 2 2 . 5  
2 25 .0  
2 2 5 . 5  

< 2   2 7 . 5  
< 2   2 6 . 0  

<2 21.5  
< 2   2 4 . 0  

4 26.0 
2 28.0 

< 2   2 6 . 0  

<2   22 .0  
2 23 .5  

< 2   2 5 . 0  
< 2   2 6 . 0  
< 2   2 5 . 0  

1 3  1 9 . 0  
< 2   2 0 . 0  

5 1 5 . 5  
2 21 .0  

< 2   1 8 . 0  

( 2   2 0 . 0  
< 2   2 0 . 0  

2 19 .0  
< 2   2 0 . 0  
< 2   2 0 . 0  

< 2   1 9 . 5  
<2   26 .0  
<2   20 .0  
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A P P E N D I X  V I  

TABLE 1 : D a i l y   D a t a   R e c o r d  f o r  Marine Sample S t a t i o n s  

S t a t i o n  

~ ~ 0 7 4  

UT075 

UT076 

UT077 

UT078 

UT079 

UT080 

UT081 

UT082 

( A r e a  I11 ) 
Fecal Col i fo rm U n i t s  - MPN 

S a l i n i t y   U n i t s  - PPT 

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  

c o n t i n u e d . . .  8 2 / 0 2 / 2 3  1 1 4 5  H I G H   S L A C K  

49   13 .00  

4 9   1 3 . 0 2  

4 9   1 2 . 8 2  

4 9   1 2 . 7 3  

4 9   1 3 . 2 3  

4 9   1 3 . 4 2  

4 9   1 3 . 2 0  

49   13 .45  

1 2 5   5 2 . 8 9  

1 2 5   5 2 . 8 9  

1 2 5   5 3 . 0 8  

1 2 5   5 3 . 0 0  

1 2 5   5 1 . 3 9  

1 2 5   5 1 . 4 4  

1 2 5   5 1 . 4 5  

1 2 5   5 1 . 6 5  

8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

8 2 / 0 2 / 1 7  
8 2 / 0 2 / 1 9  
8 2 / 0 2 / 2 2  
8 2 / 0 2 / 2 3  
8 2 / 0 2 / 2 4  

1 2 1 0  

1 1 3 0  
0 9 0 5  
1 0   5 0  
1 1 5 5  
1 2 1 5  

1 2 0 5  
0 9 1 0  
1 0 5 5  
1 1 5 5  
1 2 1 5  

1 2 1 0  
0 9 1 0  
1 0 5 5  
1 2 0 0  
1 2 2 0  

1 2 1 0  
0 9 1 5  
1 0  5 5  
1 2 0 0  
1 2 2 0  

1 2 2 0  
0920 
1 1 0 5  
1 2 1 5  
1 2 3 0  

1 2 3 0  
0 9 2 5  
1110 
1 2 2 0  
1 2 3 5  

0 9 2 5  
1110 
1 2 2 0  
1 2 3 5  

1 2 3 0  
0 9 3 5  
1 1 1 5  
1 2 2 0  
1 2 3 5  

HIGH  SLACK 

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
HIGH  SLACK 

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
H I G H  SLACK 

EBB 
HIGH  SLACK 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  

H I G H  SLACK 
H I G H  S L A C K  
H I G H  SLACK 
H I G H  S L A C K  

EBB 
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  
H I G H   S L A C K  

F e c . C  o l i f .  S a l i n i t  

( 2  
( 2  

< 2  
2 

< 2  
< 2  
< 2  

2 
2 

< 2  
< 2  

2 

< 2  
2 

< 2  
< 2  
< 2  

< 2  
2 

< 2  
< 2  
<2 

2 
2 

< 2  
< 2  
(2 

< 2  
5 

< 2  
< 2  
< 2  

5 
< 2  
< 2  
< 2  

< 2  
< 2  
< 2  
< 2  
< 2  

21.5  
20.0 

1 3 . 0  
13.5 
20.0 
2 0 . 5  
16.0 

6.0 
1 4 . 0  
20.0 
22.0 
12.0 

15.5 
1 8 . 0  
21.0 
22.0 
2 0 . 5  

18.5 
1 8 . 5  
2 0 . 5  
22 .0  
22.0 

8 . 0  
1 5 . 0  
1 9 . 0  
20 .5  
20 .0  

1 3 . 0  
1 4 . 0  
1 7 . 5  
18.5 
20.0 

9 .0  
1 6 . 5  
20.0 
1 5 . 0  

1 2 . 5  
1 3 . 0  
1 8 . 5  
10 .0  
1 4 . 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  Marine 
( A r e a  I11 ) 

Fecal Col i f o r m   U n i t s  - MPN 
S a l i n i t y   U n i t s  - PPT 

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  

UT083  49  13.65  125  51.50  82/02/17  1235 
82/02/19  0935 
82/02/22  1120 
82/02/23  1225 
82/02/24  1240 

UT084  49  13.85  125  50.61  82/02/17  1250 
82/02/19  0950 
82/02/22  1125 
82/02/23  1235 
82/02/24  1250 

UT085  49  13.80  125  50.68  82/02/17  1255 
82/02/19  0950 
82/02/22 1130 
82/02/23  1235 
82/02/24 1250 

UT086  49  13.75  125  50.71  82/02/17 1300 
82/02/19 0955 
82/02/22  1130 
82/02/23  1235 
82/02/24 1245 

Sample S t a t i o n s  

T i d e  F e c . C o l i f .  " S 

E B B  <2 
H I G H  SLACK 2 
H I G H  SLACK <2 
H I G H  SLACK <2 
H I G H  SLACK <2 

E B B  <2 
H I G H  SLACK <2 
H I G H  SLACK 2 
H I G H  SLACK <2 
H I G H  SLACK <2 

E B B  <2 
H I G H  SLACK <2 
H I G H  SLACK 2 
H I G H  SLACK <2 
H I G H  SLACK < 2  

E B B  2 
H I G H  SLACK (2 
H I G H  SLACK 5 
H I G H  SLACK <2 
H I G H  SLACK <2 

I 

w 

ml 

tY a l i n i  

3.0 
5.5 
19.0 
22.0 
12.0 

4.5 
8.0 
21.0 
21.5 
20.0 

12.5 
17.5 
23.0 
22.0 
20.5 

15.0 
18.5 
22.0 
22.0 
22.0 
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APPENDIX  VI 
TABLE 2 SUMMARY OF FECAL  COLIFORM MPN DATA  FOR MARINE SAMPLE STATIONS 

(AREA 1111 

SAMPLE NO. OF FECAL MPN/100 ml 
STATION SAMPLES RANGE MEDIAN 9 0 t  h 

U 

1 

li 

I 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
15 
16 
17 
18  
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30  
3 1  
32 
33 

5 
5 
3 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

2-23 
L2-23 

L2-8 
L2-79 
L2-49 

5-49 
2-1 10 

2-79 
L2-170 

2-79 
2-61600 

L2-350 
5-1  30 

L2-130 
2-110 
7-170 

46-920 
23-540 
13-170 

2-130 
L2-79 

17-61600 
17-920 

2-170 
L2-240 
L2-110 
L2-110 

8-70 
L2-140 
L2-170 

L2-70 
2-33 
5- 70 

11 
11 

5 
24.5 

7 
33 
22 
8 

23 
5 

240 
79 

7 
23 
11 
49 

130 
33 
49 

7 
49 

170 
79 
23 
33 
33 
27 
21 
33 
23 
8 

33 
49 

20 
, 23 

7.1 
67 
41  
49 
66.5 
55 

100.5 
50 

61600 
295 

76.5 
81.5 
94.5 

109.5 
545 

. 390 
124.5 
104.5 
64 

61600 
635 
101.5 
144 . 5 
144.5 
94.5 
5 1   - 5  

105 
120 

51.5 
33 
74.5 
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TABLE 2 SUMMARY OF FECAL  COLIFORM MPN DATA  FOR MARINE SAMPLE STATIONS 

( A R E A  111) 

Y 

111 

SAMPLE NO. OF FECAL MPN/100 m l  
STATION SAMPLES RANGE M E D I A N  9 0 t  h 

PERCENTILE 

34 
35 
36 
37 
38 
39 
40 
4 1  
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60  
6 1  
62 
63 
64 
65 
66 

5 
5 
5 
5 
5 
2 
4 
4 
4 
4 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 

L2-70 
L2-79 
14-79 
2-170 

L2-33 
L2-5 
L2-79 
2-130 

33-1  10 
14-220 
49-130 

L2-5 
L2-8 
L2-2 
L2-5 
L2-5 
L2-7 
L2-8 

4-  5 
L2-8 
L2-2 
L2-2 
L2-8 

L2-49 
L2-33 

2-5 
L2-7 
L2-2 
L2-5 

L2-130 
L2-4 

2-1  30 
L2-4 

11 
17 
23 
17 
11 

2.5 
9 

46 
48 
38 
89.5 

3.5 
2 

L2 
3 

L2 
3.5 
5 
5 

L2 
L2 
L2 

5 
2.5 

L2 
3.5 

L2  
L2 
L2 
17.5 
L2 
11 
L2 

59.5 
79 
64 

101.5 
33 

4 
51.8 

109.6 
91.2 

151.6 
113.8 

5 
5.6 

L2 
4.6 
3 
6.2 
8 
5 
5.6 

L2  
L2 

6.8 
31.4 
20.6 

5 
5 
2 
3 

91.2 
2.4 

84.8 
2.8 

I 

w 

Continued.. . 



- 169 - 

lli 

Y 

Y 
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TABLE 2 SUMMARY OF FECAL  COLIFORM MPN DATA  FOR MARINE SAMPLE STATIONS 

(AREA 111) 

SAMPLE NO. OF FECAL MPN/100 ml 
STATION SAMPLES RANGE MEDIAN 90 t  h 

PERCENTILE 

67 
68 
69  
70 
7 1  
72 
73 
74 
75 
76 
77 
78 
79 
80 
8 1  
8 2  
83  
84  
8 5  
86  

3 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
5 
5 
5 
5 
5 

L2 
L2-5 
L2-2 
L2-4 
L2-2 

L2-13 
L2-2 

L2 
L2-2 
L2-2 
L2-2 
L2-2 
L2-2 
L2-5 
L2-5 

L2 
L2-2 
L2-2 
L2-2 
L2-5 

L2  
2 
2 

L2 
L2 

2 
L2  
L2  
L2  
L2 
L 2  
L2 
L2 
c 2  
L2 
L2  
L2 
L2  
L2 
L2 

12 
4.1 
2 
3 

12 
9 

12 
12 
12 
12 
12 
12 
12 

2.5 
3 

12 
12 
12 
12 

3.5 
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APPENDIX VI 

TABLE 3 FRESHWATER  SAMPLE STATION DESCRIPTIONS (AREA I I I ) 

STATION NO, LOCATION  DESCRIPTION R E C E I V I N G  WATER 

s1 
s2 
s3 
s4 
s5 
S6 
s7 
S8 

s9 

s10 
s11 
s12 
S13 
S 14 
S15 
S16 
S17 
S 18 

s 19 
s20 

s21/s22 
S23/S24 
S25 

Smith  Creek a t  mouth 

C u l v e r t   s o u t h   o f  M&R Booming o p e r a t i  on 

Thornton  Creek a t  f i s h   h a t c h e r y  

M e r c a n t i l e  Creek a t  highway 

Mercer  Creek  at  mouth 

Creek a t   r o a d  15 m s o u t h   o f   w a t e r   v a l v e   ( P o r t   A l b i o n )  

Creek a t   b r i d g e   s o u t h  o f  P o r t  A1 b i o n  
Creek  south o f  I n d i a n  Band o f f i c e   ( I t t a t s o o )  

Creek 40 m s o u t h   o f  S8 

Creek 60 m s o u t h   o f  S9 
C u l v e r t  on isthmus - Hyphocus I. 

C u l v e r t   a t  end o f  Eber Road 

Landwash a t  end o f   O t t e r   S t r e e t  

C u l v e r t   b e l  ow Uc l   ue le t  Vi 1 l a g e   o f f i c e  

C u l v e r t  a t  Standard Oi 1 o f f i c e ,   U c l   u e l   e t  

C u l v e r t   a t   f o o t   o f  Bay S t r e e t  

Mouth o f   c r e e k   n o r t h   o f  Cedar S t r e e t   o u t f a l l  

Mouth o f   c r e e k   b e l  ow T o f i n o   H o s p i t a l  

Mouth o f  c reek   en te r ing  a t  N. end o f   l e a s e  0354377 
Mouth o f  c r e e k   e n t e r i n g  a t  S .  end o f   l e a s e  0349737 
Mouth o f   c r e e k   e n t e r i n g   a t  E. end o f   l e a s e  0349737 
Mouth o f   c r e e k   e n t e r i n g  a t  N. end o f   l e a s e  0349737 
Mouth o f   c r e e k   e n t e r i n g   a t  N. end o f   l e a s e  UF925 BK4 

U c l   u e l   e t   I n 1   e t  
I1 

I1 

II 

II 

I1 

I1 

I1  

I1 

I1 

I1 

I1 

I1 

I1 

I 1  

II 

D u f f i n  Channel 
I1 

Lemmens I n 1   e t  
I1 

II 

I 1  

11 

m 

D 

Y 

I 

Y 

y1 
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TABLE 4 DAILY BACTERIOLOGICAL  RESULTS FOR FRESHWATER  SAMPLE STATIONS 

(Area  111) 

I 

Y 

I 

Y 

I 

1 

I 

a 

STATION DATE ( 1982 ) FC/100 m l  FS/100 m l  

Feb 11 
1 2  
15 
16  

s1 1 
7 
5 

14  

s 2  

s3  

s4  

Feb 11 
12 
15 
16 

Feb 11 
12 
15 
16 

5 
7 

18 
11 

Feb 11 
12 
15 
16 

2 
9 

17 
16 I 

Feb 11 13 11 s5 

S6 I Feb 11 
12 
15 
16 

2 
3 

17 
1 I 

s7 Feb 12 
15 
16 

5 
45 

5 

5 
13 
10 II 

S8 

S9 

Feb 16 0 2 
1 

Feb 16 1 6 

s10 Feb 15 
16 

a 
1 

25 
1 

I 

s11 Feb 1 6  
22 

16 
9 

3 
2 

s 12 Feb 15  
16 

200 
97 

27000 
1690 

22 10   90  
Cont i  nued.. . 
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APPENDIX VI 
TABLE 4 DAILY  BACTERIOLOGICAL  RESULTS FOR FRESHWATER SAMPLE STATIONS 
(Cont i nued) ( A r e a  111) 

STATION  DATE ( 1  982 ) FC/100 ml FS/100 ml 

S13 Feb 1 5  
16 
22 

L 100 
2980 
L 100 

3800 
6800 

20 

S14 Feb 1 5  
16 
22 

5 00 
1490 
1700 

6400 
3300 
5490 

S15 Feb 1 5  
16 
22 

400 
290 
190 

2800 
600 
80 

S16 Feb 15 
16 
22 

200 
370 
20 

1800 
250 

20 

S 1 7  Feb 17 
19 

2 
2 

3 
5 

S 18 Feb 17 
19 

7 
15 

10 
17 

0 
0 

s19 Feb 17 
19 

0 
0 

0 s20 

s21 

Feb 19 0 

Feb 1 7  
19 

0 
0 

0 
0 

s22 Feb 1 7  
19 

1 
9 

0 
0 

Feb  17 
19 

8 
1 

S23 

S24 

S25 

0 
8 

Feb 1 7  
19 

0 
0 

0 
0 

Feb 1 7  
19 

0 
8 

0 
1 
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APPENIIX VI 

TABLE 5 S U M M Y  OF BACTERIOLOGICAL WTA FOR FREHTER sp)rptE STATIONS 
( M A  111) 

W P L E  No. OF FECAL COLIFCfU6/100 ml FECAL  STREPTOCOCCI/lKhll 

STATION W L E S  RANGE lcEAN RANGE FEAN FC:FS 

s1 4 

s2 4 

s3 4 

s4 4 

s5 1 
s6 4 
s7  3 
s8 1 

s9 1 
s10 2 

s11 2 
s12 3 

S13  3 
S14  3 

S15  3 
S16  3 

S17 2 
S18 2 

s19 2 
S20 1 
s21 2 

S22 2 

S23  2 

S24  2 

S25 2 

1-14 

0-8 
5-18 

2-17 

13 
1-2 

5-45 
0 
1 

1-8 

9-16 
10-200 

L103-2980 
500-1490 

19O-400 
20-370 

2 
7-15 

0 
0 

0 

1-9 

0-2 

0 

0-8 

7 

2 

10 

11 
13 
2 

18 
0 

1 
5 

13 

102 
L l l00  
1200 

290 
200 

2 
11 

0 

0 
0 

5 

1 
0 

4 

06 
0-2 

0-2 
0-T* 
11 

1-17 

5-13 

2 

6 
1-25 

2-3 
90-27000 

20-3800 
33006400 

80-2800 
20-1800 

3-5 
10-17 

0 

0 
0 

0 

0-1 
0 

0-1 

2 
L1 

1 
L1 

11 
6 

9 

2 

6 
13 

3 

9600 0.03 
61500 LO.03 
5100 0.27 

1200 0.32 
690 0.79 

4 
14 

0 

0 

0 
0 

L1 

0 

L1 

* 3 sanpl es col 1 ected 
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APPENDIX V I  I 

BIOCHEMICAL  CONFIRMATION  RESULTS 
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1 INTRODUCTION 

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

c o l i f o r m s ,   s p e c i f i c a l l y   E s c h e r i c h i a   c o l i  from the  marine  environment i s  

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

procedure. 

Dur ing she1 1 f i s h  surveys, a minimum o f  10% o f  a1 1 p o s i t i v e  

(growth + gas) A - 1  media  tubes  are  subjected t o  b i o c h e m i c a l   i d e n t i f i c a t i o n  

t o   c o n f i r m   t h e   p r e s e n c e   o f  E. c o l i   i n   t h e  sample. Pos i t i ve   t ubes   a re  

general l y  picked  randomly  unless anomolous resu l ts   a re   observed  a t  

2 

t o   o b t a  

t y p i c a l  

i d e n t i  f 

i n d i v i d u a l  sample s ta t i ons .  

MATERIALS AND METHODS 

Inocu la  from p o s i t i v e  A-1 tubes  are  s t reaked on Lev ine ' s  EMB agar 

i n   i s o l a t e d   c o l o n i e s .   A f t e r  24 hours  incubat ion on Lev ine 's  EMB, 
co l i f o rm  co lon ies   a re   p i cked   f o r   f u r the r   b iochemica l  

i c a t i o n .  I f  no t yp i ca l   co l i f o rm  co lon ies   a re   p resen t ,   a t yp i ca l  

co lon ies  are  se lected  for   b iochemical   screening.  

All iso la tes   a re   sub jec ted  t o  the   f o l l ow ing   se r ies   o f   b iochemica l  

screening  tests:   indole,   methyl   red,   Voges-Proskauer,   c i t rate 

( c o l l e c t i v e l y  known as I M V i C )  growth  at  44.5OC ( l a c t o s e ) ,   m o t i l i t y ,   o x i d a s e  
and orn i th ine  decarboxy lase.  The procedures  fo l lowed were those  descr ibed 

i n   P a r t  908 o f  the  Envi ronmenta l   Protect ion  Serv ice  Laboratory  Manual (1). 

3 RESULTS AND DISCUSSION 

The predominant   b iochemical   test   pat terns  obta ined  in   the  three 

study  areas  are summarized i n   t h e   t a b l e  on t h e   f o l l o w i n g  page. 
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STUDY BIOCHEMICAL TEST Percentage o f  
AREA I MR VP C EC Orn .D. Total  

I + + - - + + 75.3 (272/361) 
+ + - - + - 18.8 (68/361) 
+ - - + + + 1.1 (4/361) - + - - + + 0.8 (3/361) - + - - + - 0.8 (3/361) 

Other 3.0 (11/361) 

I 1  + + - - + + 74.8 (283/378) 
+ + - - + - 9.2 (35/378) - - + t - 4.2 (16/378) - + - - + + 2.1 (8/378) - - + + + - 1.6 (6/378) - + - - + - 0.5 (2/378) 

Other 7.4 (28/378) 

I 1 1  + + - - + + 69.4 (100/144) 
+ + - - + - 14.5 (21/144) 

+/- 4.8 (7/144) - + - - + 
Other 11.1 (16/144) 

"""""""""""-"""""""""""""""""""""""""- 
I = i n d o l e  C = c i t r a t e  
MR = methyl  red EC = lac tose   fe rmenta t ion  @ 44.5OC 
VP = Voges Proskauer 0rn.D. = o rn i th ine   decarboxy lase  

Iso la tes   hav ing  a b i o c h e m i c a l   t e s t   p a t t e r n   o f  +/-+--++/- 

are  counted as E s c h e r i c h i a   c o l i .  On t h i s   b a s i s ,  E. c o l i   r e c o v e r i e s  o f  96%, 

87% and 88% were  obtained from Area I, I 1  and 111, respec t i ve l y .  
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VILLAGE OF GIBSONS SEWAGE TREATMENT PLANT (PE-363) 

The V i l l a g e   o f  Gibsons sewage t rea tment   p lan t  has  been i n  oper- 

a t ion   approx imate ly  8 years. The p l a n t   i s   s t a f f e d   d u r i n g   t h e  day  only, 

Monday through  Fr iday.  It was designed as an ex tended  aera t ion   ac t i va ted  

sludge  process  wi th a c a p a c i t y   o f  180,000 IGPD. F igure 1 i s  a schematic 

process  f low  d iagram  of   the  p lant .  Most o f  t h e   V i l l a g e   i s  sewered,  and 

a l l  sewage d r a i n s   t o  a l ift s ta t i on   nea r   t he  beach a t   t h e   f o o t   o f   P r o u s e  

Road.  The l i f t  s t a t i o n  has 3 pumps w i t h  a te lemetred  alarm t o   t h r e e   l o -  

ca t i ons   t o   ensu re   response   a t   a l l   t imes ,  and a t ime- to-over f low o f  about 3 

hours   a t  maximum f low. The 1 i f t  s ta t ion   over f lows  th rough a s h o r t   o u t f a l l  

t o  Gibsons Bay. Apparen t l y   t he   s ta t i on  seldom, i f  ever, has overf lowed. 

A l though  the  sewer  system i s   o n l y  about 10 years  o ld ,  some in f l ow   and /o r  

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

i n c r e a s e s   s i g n i f i c a n t l y .   A p p a r e n t l y   d u r i n g   t h e  summer months when d i l u -  

t i o n   i s  minimal ( l i t t l e   r a i n f a l l )  and the   o rgan ic   l oad ing   i s   h ighes t  (more 

p e o p l e )   t h e   p l a n t   i s   f u l l y   l o a d e d  and  has t r o u b l e   t r e a t i n g   t h e  sewage t o  

t h e   r e q u i r e d   l e v e l s  (WMB permi t  PE-363). 
During  the  survey 3 s e t s   o f   i n f l u e n t  and e f f l u e n t  grab  samples 

were  taken  over 3 consecut ive days and analyzed  for   var ious  parameters 

(Table  1) .  As t h e   r e s u l t s   i n d i c a t e   t h e   p l a n t   e f f i c i e n c y  was qu i te   h igh ,  

p a r t i c u l a r l y   w i t h   r e s p e c t   t o  BOD5 and  suspended s o l i d s  removal. Some n i t r i -  

f i c a t i o n  was occur ing as ev idence  by   the   reduc t ion   in  ammonia and a lka-  

l i n i t y .  However, t h e   l e v e l   o f   n i t r i f i c a t i o n  i s  somewhat lower  than  would 

be  expected  dur ing  extended  aerat ion.   Th is   fact   a long  wi th   the  re la t ive ly  

1 ow 1 eve1 o f  mixed 1 i q u o r  suspended s o l   i d s  and h igh   va lue   f o r   t he  30 min- 

u t e  MLSS s e t t l i n g   t e s t ,   i n d i c a t e s   t h a t   t h e   p l a n t   i s  now o p e r a t i n g   i n   t h e  

convent ional   act ivated  s ludge mode. T h e r e f o r e   t h e   p l a n t   i s  more h i g h l y  

loaded  than  designed  for  and subs tan t ia tes   the   repor ted   over load ing   dur ing  

t h e  summer months. C e r t a i n l y  more sludge  must be  wasted  compared t o   t h e  

extended  aerat ion  operat ion.  

The high  Sludge Volume Index ( S V I )  values  suggest a poor  set- 

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

case. However, sludge  wasting on the   a f te rnoon   o f  May  27 reduced  the 
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MLSS a n d   p r o b a b l y   r e d u c e d   t h e   t h i r t y   m i n u t e   s e t t l i n g   t e s t   v a l u e ,   r e s u l t i n g  

i n  a sho r t   t e rm  i nc rease   i n   t he  S V I  . The e f f l  uent NFR resu l ts   inc reased 

on May 29 and may have inc reased   fu r the r  on f o l l o w i n g  days as a r e s u l t   o f  

the   apparent   poor   s ludge  se t t leab i l i t y   p red ic ted   by   the   h igh  S V I ' s .  
D i  sso l  ved oxygen l e v e l  s measured i n   t h e   a e r a t i o n   t a n k  on May 27, 

28 and  29 ranged  from 0.35 t o  0.70 mg/L, wh i l e   t he  D.O. i n   t h e   a e r o b i c  

d iges ter   f rom a s i n g l e  measurement on May 28 was  8.7 mg/L,  much more than 

necessary. The aera t ion   tank  D.O. should be kep t   a t  a minimum o f  1 mg/L; 

t h e   l o w   l e v e l s  measured c o u l d   i n h i b i t  BOD5 reduc t ion  and may a l ready  

b e   c o n t r i b u t i n g   t o   t h e   l o w   l e v e l   o f   n i t r i f i c a t i o n .   A p p a r e n t l y   t h e  ex- 

i s t i n g  compressor  capacity i s   f u l l y   u t i l i z e d  and the re fo re   t he   on l y  

immediate way t o  improve  the   s i tua t ion   wou ld  be t o   d i v e r t  some a i r  from 

the   ae rob ic   d iges te r   t o   t he   ae ra t i on   t ank .   I n   t he   l ong   t e rm  add i t i ona l  
ae ra t i on   capac i t y  may be required. 

I n f l u e n t   f e c a l   c o l i f o r m   l e v e l s   a r e   t y p i c a l   f o r  raw sewage.  The 

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

c h l o r i n e   l e v e l s   a t   t h e  same l o c a t i o n  on two  occasions  were 0.5 mg/L. 

These r e s u l t s   i n d i c a t e   t h a t   t h e   r e s i d e n c e   t i m e   i n   t h e   c h l o r i n e   c o n t a c t  

chamber may be too   sho r t  and t h e r e f o r e   t h e   d i s i n f e c t i o n   p r o c e s s   i s   n o t  

complete. However, t h e   l e n g t h   o f   o u t f a l l   s h o u l d   p r o v i d e  more than  suf -  

f i c i e n t   c o n t a c t   t i m e .  (Samples cou ld   no t  be t a k e n   a t   t h e   f o r e s h o r e   t o  

conf  i rm t h i s )  . 
Al though  these  resu l ts   ind ica te   the   p lan t  was producing an 

e x c e l   l e n t   e f f l u e n t   w i t h   r e s p e c t   t o  BOD5 and  suspended sol i ds ,  moni - 
t o r i n g   r e s u l t s   s u b m i t t e d   t o   t h e  Waste Management Branch  over  the  past 2 
years  as r e q u i r e d   b y   t h e   p e r m i t   i n d i c a t e   t h e   p l a n t ' s   e f f l u e n t   q u a l i t y   i s  

n o t   c o n s i s t e n t l y   o f   h i g h   q u a l i t y :  

mg/L 

Parameter No. o f  Val  ues - Max. Min. Mean 

NFR 18 1269 7 148 
BOD5 19 714 L 10 65 

TRC 12 1 0 0.4 
FC(MPN/100 m l  )i 6 1 .6x105 20 2 . 9 ~ 1 0 ~  

- 

NH3 6 13.4  0.8  4.8 



- 183 - 

A t  the  t ime  o f   the  survey  the  Gibson 's  STP was doing an 

excel  lent job i n  reducing  the  key  parameters BOD5 and NFR (suspended 
s o l i d s ) .  However, the   p lan t   appears   to  be approaching a c o n d i t i o n   o f  

b e i n g   f u l l y   l o a d e d ,  and may a c t u a l l y  exceed the   t rea tment   capac i ty   dur ing  

t h e  summer. An over loaded  condi t ion may be a l l e v i a t e d   f o r   t h e   s h o r t   t e r m  

b y   m i n o r   f a c i l i t y  changes  and improved  process  control  techniques. I f  
Gibsons  continues t o  grow a t   t he   repo r ted   ra te   o f   app rox ima te l y  12 new 

sewer c o n n e c t i o n s / m o n t h ,   l a r g e r   f a c i l i t i e s  will soon  be required. 
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B B.C. FERRY CORPORATION LANGDALE  TERMINAL 

The Langdale  Terminal sewage t reatment  p 

(PE-3357) 
D 

l a n t   i s  a r o t a t i n g  

b i o l o g i c a l   c o n t a c t o r   w i t h  a pr imary and a secondary c l a r i f i e r ,  and 

e f f l u e n t   c h l o r i n a t i o n .  The p l a n t  was v i s i t e d  5 t imes on 5 separate  days 

dur ing  the  survey. On a l l  occasions  there was no f l ow   th rough   the   p lan t ,  

and t h e r e  was a cons iderable amount o f   s l u d g e   f l o a t i n g   i n   t h e   c l a r i f i e r ,  

as  wel l  as some i n   t h e   c h l o r i n e   c o n t a c t  chamber. Al though  there was no 

d ischarge  the   manua l ly   con t ro l led   ch lo r ina tor   con t inued  to   opera te .  The 

discs  appeared t o  be adequately  covered  with  biomass.  Apparently  there 

has  been t r o u b l e   w i t h   t h e   p l a n t   s i n c e   i t s   i n s t a l l a t i o n ,  and i t  was 

obvious  dur ing our survey   tha t  it was no t   per fo rming   p roper ly ,   a t   leas t  

w i t h   r e s p e c t   t o   s o l   i d s  removal . The no f l o w   c o n d i t i o n  was t h e   r e s u l t   o f  
l i t t l e  o r  no  usage o f   t h e  washrooms as t h e   r e s u l t   o f   t h e   r e l a t i v e l y   l o w  

l e v e l   o f   f e r r y   t r a f f i c   d u r i n g   t h e  week. On weekends usage i s  much h igher  

and p l a n t   o p e r a t i o n   i s   p r o b a b l y  more  normal. 

It seems that   the  main  problem  h inder ing  successfu l   operat ion 

o f   t h i s   p l a n t   i s   t h e   h i g h l y   i r r e g u l a r   i n f l u e n t   r a t e s   ( h o u r l y ,   d a i l y  and 

seasonal). Some s o r t  o f  f l o w   e q u a l i z a t i o n   a n d / o r   c o n t r o l l e d   e f f l u e n t  

r e c y c l e   w o u l d   h e l p   a l l e v i a t e   t h i s   s i t u a t i o n .   ( F u r t h e r  assessment  would 

be   requ i   red   to   de termine   exac t ly  what mod i f i ca t i ons   a re   app rop r ia te ) .  

Ch lor ina t ion   shou ld  be e l i m i n a t e d   b y   a p p r o p r i a t e l y   l o c a t i n g   t h e   o u t f a l l ,  

i f  it i s   n o t  a1 ready, so as t o   p r e v e n t   b a c t e r i a l   c o n t a m i n a t i o n   o f  

rec rea t i ona l  and she1 1 f i sh   wa te rs  . A t  t h e   v e r y   l e a s t  some cont ro l   o f  

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

Y 

m 

Y I I  

y. 
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C. HALFMOON BAY DEVELOPMENTS (PE-375) 

Present ly   Hal fmoon Bay Developments i s   s e r v i c e d   b y  a 57m3 

capac i t y   ex tended   ae ra t i on  sewage t reatment   p lant .   There  are  approx-  

i m a t e l y  23 homes w i t h i n   t h e   s u b - d i v i s i o n   b u t   a l l   a r e   n o t   n e c e s s a r i l y  

s e r v i c e d   b y   t h e   p l a n t .   T h e r e   i s  some d iscrepancy as t o   t h e   a c t u a l  number 

o f  homes serv iced.  The o r i g i n a l   p e r m i t   a u t h o r i   z i n g   t h e  above  works was 

amended i n  June 1981.  The amendment makes p r o v i s i o n s   f o r   i n c r e a s i n g   t h e  

d i s c h a r g e   t o  200m3/day, e x t e n d i n g   t h e   l e n g t h   o f   t h e   o u t f a l l   b y  54.8m 

and inc reas ing   t he   dep th   by  5m, and i n c r e a s i n g   t h e   e f f l u e n t  BOD5 and 

suspended s o l   i d s   l e v e l s ,  as  we1 1 as e l   i m i n a t i n g   t h e   r e q u i r e m e n t   f o r  

c h l   o r i   n a t  i on . 
Surveys  conducted  dur ing Feb. and  Aug./Sept. o f  1981  inc luded 

some b a c t e r i o l o g i c a l   s a m p l i n g   o f   t h e   p l a n t   e f f l u e n t   ( T a b l e   2 )  and v i s u a l  

o b s e r v a t i o n  o f  t he   p lan t   ma in tenance /opera t i on .   Under   t he   cond i t i ons   o f  

t h e   o r i g i n a l   p e r m i t   c h l o r i n a t i o n  was t o  be tak ing   p lace .   Th is ,  as i n d i -  

c a t e d   b y   t h e   b a c t e r i o l o g i c a l   r e s u l t s   o f  Feb. 25, 26 and  observat ions 

d u r i n g   o u r   v i s i t s ,  was no t   be ing   ca r r i ed   ou t   p roper l y .  

The  Aug./Sept . survey  produced  simi 1 i a r   r e s u l t s .   M i x e d  1 i quor 

s e t t l i n g   t e s t s   d e m o n s t r a t e d   t h a t   t h e r e  was almost  no  biomass i n   t h e  

a e r a t i o n   t a n k ,   a p p a r e n t l y  due t o  a p lugged  s ludge  re tu rn  1 i n e ,  and t h e r e  

was a h i g h   l e v e l   o f  suspended s o l i d s   i n   t h e   c l a r i f i e r   e f f l u e n t .  
P1 ugged s l  udge r e t u r n   l i n e s   a r e   p r e v a l e n t   i n   e x t e n d e d   a e r a t i o n  

p l a n t s   u s i n g   a i r - l i f t  pumps and r e q u i r e   f r e q u e n t   i n s p e c t i o n .  Due t o   t h e  

l o w   l e v e l   o f   m i x e d   l i q u o r  suspended s o l i d s  it i s   d o u b t f u l   t h a t   t h e  

BOD5 r e d u c t i o n  was adequate t o   a c h i e v e   t h e   p e r m i t   l e v e l .  
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TABLE 2 

HALFMOON BAY DEVELOPMENT SEWAGE TREATMENT PLANT  BACTERIOLOGICAL  RESULTS 

SAMPLE  SAMPLE FC (MF/100ml )293 

DATE  TIME^ 

25/2/81 1500 1 X 105 

26/2/814 0900 L 100 

20/8/81 1615 2 X 104 

21/8/81  1450 3.6 X 104 

22/8/81 1605 3.3 X 104 

23/8/81 N/A 2.2 X 104 

1: Grab  Samples 

2: Fecal Col i f o r m  Membrane F i l  t rat ion/ lOOml 

3: E f f l u e n t  a t  Plant  Discharge 

4: Ch lo r ina t i on  
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APPENDIX IX 

SHELLFISH  TISSUE TRACE METAL LEVELS - HOWE SOUND 
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I n   c o n j u n c t i o n   w i t h   t h e   b a c t e r i o l o g i c a l  

Howe Sound, s h e l l f i s h  w e r e   c o l l e c t e d   a t   v a r i o u s  

water  qual  i t y  s u r v e y   o f  

l o c a t i o n s   f o r   t r a c e   m e t a l  s 
a n a l y s i s .  The c o l l e c t i o n   s i t e s   a r e  shown i n   F i g u r e  1 and t h e   d a t a  i s  

presented i n  Table 1. 
Each  sample c o n s i s t e d  o f  3-20 animals,  depending upon species,  

and  were  analyzed  according t o   t h e   p r o c e d u r e s   d e s c r i b e d   i n   t h e  EPS-FMS 

Labora tory  Manual (1) . 
The r e s u l t s  show t h e   v a r i a t i o n  between  species i n   t h e i r   a b i l i t y  

t o  concent ra te  and b ioaccumulate  var ious  meta ls .   Oysters  (C. - g i g a s )   i n  

p a r t i c u l a r   g e n e r a l l y   d e m o n s t r a t e d  much h i g h e r   l e v e l s  o f  Cd, Cu and Zn than 

e i t h e r  mussels (M. - edul i s )  or  s o f t  she1 led   c lams (M. d arenar i   a ) .  The 

h i g h e s t  Cd,  Cu and Zn l e v e l s  were  observed i n   o y s t e r s   c o l l e c t e d   i n   C e n t r e  

Bay. Sampling  conducted  by EPS i n  1973(2) a l s o   d e m o n s t r a t e d   h i g h   l e v e l s  

o f   t h e s e   m e t a l  s i n   o y s t e r s  as shown be l  ow: 

mg/ky wet  weight 

METAL  BACKGROUND^ JUNE 1973 AUGUST 1973 JUNE 1981 

Zn 540-860  (743)  1100-2400  (1668)  960-1800  (1592)  2060 

cu  15- 26 (20)  100- 200  (144)  120-  150  (140)  249 . 0 

Cd 1.5-2.7 (2.0) 2.1- 2.9 (2.44) 1.6-  3.2 (2.18) 3.03 

Hg 0.2 0.034 

Numbers i n   b r a c k e t s   a r e  mean values. 

1Oyster (C. - g i g a s )  Samples c o l   l e c t e d   i n  Okeover I n l e t   i n  May 1973 
Y 

m 

H 
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The h igher  1 eve1 s observed i n  1981 may be r e l a t e d   t o  (i ) worsening 

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

improved   de tec t i on   l im i t s   resu l t i ng   f rom  me thodo logy  changes.  Whatever 

the   reason ,   t he   l im i ted   da ta   ob ta ined   i nd i ca tes   t he re  has no t  been a 

decrease i n   t h e   l e v e l s   o f   t h e s e   t r a c e   m e t a l s   i n   t h e   o y s t e r s   s i n c e  1973. 
Comparison o f   t h e s e   l e v e l  s with  background  levels  recorded  for   Okeover 

I n 1   e t  show  Zn, Cu and Cd t o  be 3 - fo ld ,   12 - fo ld  and 15- fo l  d h igher  

respect ive ly .   Conversely ,  Hg l e v e l s  have shown a dramat ic   drop  s ince 

1973, and approach  the  detect ion limit o f   t h e   t e s t .  

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

heal th   hazards i s   n o t   c l e a r .  The U.S. Food and  Drug Admin is t ra t ion  have 

e s t a b l   i s h e d   i n t e r i m  a1 e r t   l e v e l s   f o r   t h e   f o l l o w i n g   m e t a l  s: Cd-  1.5 ug/g 

wet  weight; Pb- 2.0 ug/g wet weight;  Zn- 30 ug/g wet weight. I n   t h e  case 

o f  Pb, none o f   t h e  Howe Sound samples  exceeded t h e  a1 e r t   l e v e l  . However, 

Cd and Zn l e v e l s   f o r  a1 1 oys te r  samples  approached o r  exceeded  these a l e r t  

l e v e l s ,   i n c l u d i n g   t h o s e  samples co l l ec ted   f rom a con t ro l   l oca t i on .  

C l e a r l y ,   t h e   a p p l i c a b i l i t y  and ep idemio log ica l   s ign i f i cance of  these 

l e v e l s   i s   q u e s t i o n a b l e   i n  B.C. waters. 

Y 

I 

Y 
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