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AB STRAC T 

During June and August 1982 and February 1983, the Environmental 
Protection Service conducted bacteriological surveys of bivalve molluscan 
shellfish growing waters i n  several areas of Stuart Channel, i n c l u d i n g  
Gabriol a Is1 and, Boat Harbour , Decourcy  Is1 and, Pyl ades  Is1 and, Theti s 
Island and Kuper  Is1 and, The surveys were  conducted t o  classify the 
shel 1 fish growing waters i n  accordance w i t h  federal bacteriological 
pol 1 uti on standards for acceptabl e shel 1 f i  sh harvesting areas.  Sanitary 
surveys were  conducted concurrently t o  identify and evaluate the sources 
of fecal pol lu t ion  t o  the  marine waters. 

The data collected indicated t h a t  the majority of shell  fish 
growing areas met the approved bacteriological standard. However, 
portions of Degnen Bay, Pirate's Cove,  Telegraph  Harbour, C1 am Bay, and 
Tent Island are  subject t o  levels of fecal contamination which render  the 
waters unsui tab1 e for shel 1 fish harvesting a1 1 or part o f  the time. As a 
result, two new closures and two amendments have been  added t o  Schedule I 
(Contaminated  Areas) of the Pacific She1 1 fish Regul ations. 



R ~ S U M ~  

En j u i n   e t  aoiit 1982 a i n s i   q u ' e n   f 6 v r i e r  1983, l e  Service de l a  

p r o t e c t i o n  de  1 'environnement a e f f e c t u 6  une analyse  bact6r io log ique des 

eaux oG v ivent  des  mol  1 uques b i v a l  ves,  dans p l   us i   eurs  secteurs du bras 

S t u a r t ,   l ' i l e   G a b r i o l a ,  Boat  Harbour, l e s   i l e s  Decourcy,  Pylades,  Thetis 
e t  Kuper. Cette  analyse a eu pour  objet  de c l a s s e r   l e s  eaux oir v i v e n t   l e s  

mol lusques  selon  qu'el les  sont ou  non propres B l e u r  pEche, par   rappor t  

aux normes fGd6rales de po l lu t ion   bac t6r io log ique.  En  mgme temps, on  a 

e f fec tuE  des ana lyses   san i ta i   res   pour   iden t i f ie r   e t   6va l   uer   les  formes de 

p o l l u t i o n  des  eaux  de l a  mer par  mat isres  f6cales.  

Les r6sul-tats  obtenus  par  les  analyses  ont  rev616 que l a  

m a j o r i t 6  des  zones oir v ivent   les   mo l lusques  6 ta ien t  conformes d l a  norme 
bac ter io log ique  E tab l ie .  Cependant, ce r ta ines   pa r t i es  de  Degnen  Bay, 
P i r a t e ' s  Cove, Telegraph  Harbour, Clam Bay e t   l ' i l e  Tent   on t   a t te in t  un 

niveau de pol 1 u t i o n  f k a l  e t e l  que l e u r s  eaux sont devenues impropres 2 l a  

pEche des mollusques, de fason  continue ou discont inue. En ra ison de ces 

r6su l   t a t s ,  deux nouvel   les  zones i n t e r d i t e s   e t  deux amendements ont  Gt6 

a jou t6s  B l a   p a r t i e  I (zones  contamin6es) des "Rsglements r e l a t i f s  d l a  

pEche des mol  1 usques dans l e  Paci f i  que". 
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1. 

2. 

3. 

4. 

5 .  

6. 

CONC LUS IONS 

Degnen  Bay, Gabriola  Is1 and i s   sub jec t   t o   f eca l   con tamina t ion  from 

pasture1 and drainage and vessel sewage d i  sc harges. 

Dur ing   per iods   o f  heavy r a i n f a l l  , the   ex is t ing   she l  1 f i s h   c l o s u r e   i n  

Degnen  Bay i s   o f   i n s u f f i c i e n t   s i z e  t o  p r o t e c t   t h e   h e a l t h   o f   t h e  

shel 1 f i  sh consumer. 

The ra in fa l l   recorded  dur ing   the   February  1983 sampling was 

approximately 2.8 t imes  the  average  ra in fa l l   recorded  for   Gabr io la  

Is land,  ie. ,  255.6 mn vs. 89.5 mn. Therefore, it i s   d i f f i c u l t   t o  

p r e d i c t  whether  the  extensive  fecal  contamination  observed  throughout 

Degnen  Bay i n  February  would  be a normal  occurrence. 

The ove r l y ing   wa te rs   o f   oys te r  lea,se L.352 i n  Degnen  Bay are 

s ign i f i can t ly   in f luenced  by   the   s t reams  d ra in ing  sheep grazing  areas, 
b o t h   w i t h   r e s p e c t   t o   s a l   i n i t y   r e d u c t i o n  and f e c a l   p o l l u t i o n .  Due t o  

the  observed  grazing  pract ices and t h e   p r o x i m i t y   o f   t h e  1 ease t o  the 
drainage  streams, it i s  l i k e l y   t h a t   f e c a l   c o n t a m i n a t i o n   o f   t h i s   l e a s e  

would  occur  under  normal  February r a i n f a l l   c o n d i t i o n s .  

Water q u a l i t y  a t  oyster  lease L.359 i n  Degnen Bay was a lso 

contaminated  dur ing  February  but   not   to   the  extent   observed  a t  L.352. 
Sal i n i  ty  values were near   cont ro l   leve l  s and the  approved  growing 
water  status was met when  summer and winter  data were  combined. It i s  

poss ib le ,   therefore,   that   feca l   contaminat ion may not   be  observed  a t  
t h i s   l e a s e   d u r i n g  ''normal r a i n f a l l "   i n   t h e   w i n t e r .  

Water q u a l i t y   a t   o y s t e r   l e a s e  UF7 i n  Degnen  Bay was in f luenced  by a 

s t ream  wh ich   resu l ted   in   reduced  sa l in i t ies  and elevated  fecal  
c o l   i f o r m  Val ues. Since  the  f lows  observed i n   t h i s  stream  were n o t  

l a r g e ,  even dur ing  the heavy r a i n f a l l ,   t h e   i m p a c t   o f   t h i s   d i s c h a r g e   i s  

considered 1 imi ted. 
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7. Sewage discharges  from  anchored and  moored vessel s were the   on ly  

i d e n t i f i e d   p o l l u t i o n  sources i n  Degnen  Bay dur ing  August. 

8. Observed  sources o f   p o l l u t i o n  t o  Fa1  se Narrows  were not   cons idered 
s ign i f i can t   t o   i n f l uence   wa te r   qua l i t y   g i ven   t he   cons ide rab le   t i da l  

act ion.  

9. Marine  waters a t  one loca t ion   near  Fa1  se Narrows may become p o l l u t e d  

due to  h ighly  contaminated  runoff   f rom  pasture1 and. The c u l v e r t   i s  

equipped  wi th a f lap-gate  which  prevents  the  d ischarge  of   drainage 

dur ing  h igh  t ide.   Therefore,   the absence o f   h i g h   f e c a l   c o l i f o r m  

counts a t   t h i s   l o c a t i o n  does no t   necessa r i l y   i nd i ca te   accep tab le  

growing  water  status. 

10. A p o r t i o n   o f   t h e   B o a t  Harbour  lagoon i s   sub jec t   t o   f eca l   con tamina t ion  

due t o   u n i d e n t i f i e d  sources a t   t h e  head. Cons ide r ing   t he   re la t i ve l y  

1 ow feca l   co l   i f o rm  l eve l  s recorded,  despite  the  record-breaki ng 

r a i n f a l l   i n  Febuary 1983, it i s   a n t i c i p a t e d   t h i s   a r e a  would  meet  the 

approved  growi  ng  water  standard  most o f   t h e   t i m e .  Notwi  thstanding 

th i s   da ta ,   t he   h igh   f eca l   co l i f o rm  l eve l s   obse rved   i n   l i t t l eneck   c lams  
i n  one EPS sample,  and the  cons is tent ly   contaminated samples noted i n  

commercial lo ts   repor ted ly   harves ted   f rom  th is   lagoon  suggest   tha t  

sources a t   t h e  head of   the  harbour   are  hav ing an adverse  impact on 

s h e l l f i s h   b a c t e r i o l o g i c a l   q u a l i t y ,   c o n c e i v a b l y   d u r i n g  ebb and low 

t i d e s  when min imal   d i lu t ion  occurs.  

11. The growing  waters o f  commercial oyster  leases L.342  (DeCourcy Is land)  

and L. 274 (Pyl ades Is1 and) a r e   o f  approved  qual i ty. 

12. Water  qual i t y  i n   P i r a t e ' s  Cove, DeCourcy Is1 and cont inues  to  exceed 

the  approved  growing  water  standard due t o  sewage discharges  from 

anchored  vessel s . 

w 
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13. During the summer months, water quality i n  North Cove lagoon (Cufra 
Canal) on Thetis I s land  ( i n c l u d i n g  commercial oyster  leases L.322, 

L  .41 and L. 267 met the approved growing water  standard. 

14. During the  winter,  a  creek  entering  at  the head  of the Cufra Canal may 
cause  localized  contamination. The nearest oyster  lease, L.267 BlkA, 
was not  affected dur ing  this survey. I n  l i g h t  of the  exceptionally 
heavy rainfal l  recorded i n  February 1983, i t  i s  anticipated  the water 
quality would not be worse than observed. 

15. The shellstock  resul ts collected by EPS and DFO i n  Cufra Canal are not 
consistent w i t h  the h i g h  fecal col iform level s observed i n  samples of 
commercially harvested  shel 1 f ish.  

16. The growing waters of commercial oyster  leases UNS0356436, L.288, 

L.332, L.467, L.301 and L.562 are  of approved quality. 

17. Water quality i n  the  boat anchorage area of Tent Is land continues  to 
exceed the approved growing water  standard due to sewage discharges 
from anchored vessel s. 

18. The water of Tel egraph Harbour are  subject  to pol 1 u t i  on resul t i  ng from 
moored or anchored vessels  discharging  untreated sewage. Although 
bacteriological  contamination was not widespread throughout  the 
Harbour, the  potential  for  significant growing water and shel l f ish 
contamination exis ts .  Data collected  elsewhere i n  British Columbia 
has shown sewage discharges from anchored pleasure  vessel s i s  a major 
pol 1 u t i o n  source i n  some shel  1 fish areas. 

19. The  sewage discharge from the Kuper Is1 and Indian Mi ssion School has 
been terminated, a1 though small amounts  of effluent may be generated 
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20. 

21. 

22. 

23. 

24. 

by the C1 am Bay she1 1 fish Company, wh ich  u t i 1  izes par t  of the former 
school facil i t ies.  The  volume of discharge is not  considered 
significant t o  influence water qual i ty .  

Shell fish growing waters overlying oyster  lease UNS0353953 i n  C1 am Bay 
are  subject t o  fecal contamination from an unknown source. 
Contaminat 
be  re1 ated 
sal inities 

Shel 1 fish 

on occurs during summer and winter and would not  appear t o  
t o  a specific h i g h  volume freshwater i n p u t  (Note t h a t  mean 
i n  summer  were 1 ess than winter) . 

n the Boat Channel are  subject t o  sewage contamination 
despite the acceptable overlying water qual i ty .  Fecal contamination 
during the summer suggests an influence from the marinas i n  Telegraph 
Harbour. Shel 1 fish samples collected i n  February 1983  were not 
contaminated a1 though  water qual i ty  a t  one station was borderline. I t  
seems likely t h a t  boa t ing  ac t iv i ty  is  the main po l lu t ion  source i n  
summer, while local runoff impairs water qual i ty  during winter. 
Considering the record-breaking rainfall recorded i n  February, i t  i s  
likely water qual i ty  would not  be any worse than t h a t  observed. 

Sewage discharges from  anchored vessels may have resulted i n  water 
qual i t y  deterioration a t  locations i n  C1 am Bay. Past studies have 
implicated vessel sewage discharges as major sources o f  fecal 
pol 1 u t i  on. 

Local on-shore sources are  likely the cause o f  contamination along the 
northern shore of  C1 am Bay. This  problem would appear unrelated to  
contamination noted i n  other  portions of Clam  Bay. 

A1 t h o u g h ,  evidence of freshwater was noted i n  Porlier Pass and 

Trincomali Channel , bacteriological water quality along the east  coast 
of Thetis and Kuper  Is1 ands, notably C1 am Bay, d i d  not  appear t o  be 
influenced by the Fraser River freshet. 

L 

L 
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SCHEDULE I CLOSURES 

The fo l l ow ing   add i t i ons  and amendments 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  have  been recommended t o  the   Pac i f i c  
She1 1 f i sh   S tand ing  Committee. 

Addi ti ons 

1. Area 17-8. The t i da l   f o reshore   o f   Gabr io la   I s1  and,  Area 17, l y i n g  

between  the unnamed p o i n t  350 m sou theas t   o f   t he   f oo t   o f  Shaw  Road and 
a p o i n t  on land 200 m no r theas t   o f   sa id  unnamed p o i n t .  

2. Area 17-10.  The t i d a l   f o r e s h o r e   o f  C1 am Bay, Thet is   Is1 and, Area 17, 

1 y i  ng i n s i d e  a 1 i n e  drawn from  headl and t o  headl and o f   t h e  unnamed bay 

immedia te ly   sou thwest   o f   the   foo t   o f  Clam  Bay Wharf Road. 

Amendments 

1. Area 17-5. The waters and t i d a l   f o r e s h o r e   o f  Degnen  Bay, Area 17, 

l y i n g   i n s i d e  a l i n e  drawn from  the  beach  across a t  t h e   f o o t   o f  Gray 
Road  on the  west  shore t o  the unnamed point   immediate ly   opposi te  on 

the  east  shore,  northwest  of  Josey  Point. 

2. Area 17-13.  The t i da l   f o reshore  o f  Telegraph  Harbour,  Thetis  Is1 and, 
Area 17, l y i n g   i n s i d e  a l i n e  drawn  from Donckele  Point on Kuper Is1  and 

t o  Fos ter   Po in t  on Thet is   I s1  and, i n c l u d i n g   t h e   i n t e r t i d a l   a r e a   o f   t h e  

"boat passage''  between Thet is   I s1  and  and Kuper  Is1 and, except   tha t  

she1 1 f i s h  can  be  harvested  from  October 1 t o  May 31  each  year. 

Schedul  e I c l  osures  are shown i n   F i g u r e  1. 
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FIGURE I RECO AE NDED  SCHEDULE I CLOSURES  IN  THE  STUDY  AREA 
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1. INTRODUCTION 

The study  area  described i n   t h i s   r e p o r t   e x t e n d s  from Fa1  se 

Narrows i n   t h e   n o r t h   t o  Kuper I s land   i n   t he   sou th  and inc ludes numerous 

commercially  harvested  clam and oyster  beds.  Seventeen  commercial  oyster 

l eases   a re   p resen t l y   l i s ted   by   t he   P rov inc ia l   Mar ine  Resources  Branch as 

b e i n g   i n   a c t i v e   p r o d u c t i o n .  These a r e   l o c a t e d   i n  Degnen  Bay, DeCourcy 

I s 1  and, Pyl ades Is1 and, Dayman Is1  and , Scot t   I s1  and, Thet i  s Is1 and and 

Kuper  Is1 and. The s tudy  areas,   inc lud ing  oyster   leases  locat ions,   are 

shown i n  Figures 2 and 3. 

Previous  shel 1 f ish  water  qual  i t y  studies  undertaken  by  the 

Envi ronmenta l   Protect ion  Serv ice  in  1973 (1) and 1975 ( 2 )  r e s u l t e d   i n  
c losures   be ing  imposed i n  Degnen  Bay, P i r a t e ' s  Cove and Tent  Is1 and. A 

re-assessment o f   t he   she l  1 f i sh   g row ing   wa te r   c lass i f i ca t i ons   i n   t he   s tudy  

area was  deemed necessary: ( i )  to eva lua te   t he   i nc reased   u t i 1   i za t i on   o f  

t i d a l  and subt ida l   areas  for   commerc ia l   oyster   cu l ture and clam  harvesting 

( i i )   t o   i nves t i ga te   t he   i nc reas ing   i nc idence   o f   con tamina ted   commerc ia l  

shel 1 f ish  product  reportedly  harvested  f rom  approved  growing  areas ( i i i  ) 

t o  determine  the adequacy o f   e x i s t i n g   s h e l l   f i s h   c l o s u r e s  and ( i v )  to 

ensure  compliance  with  the Canadian She l l   f i sh   Sa fe ty  Program, which 
requ i res  a f u l l  re-assessment o f  commercial  shel l   f ish  areas  every  ten 

years.  
Bac te r io log i ca l  and sani tary   surveys were scheduled i n  June and 

August o f  1982 and  February 1983 t o   c o i n c i d e   w i t h  a v a r i e t y   o f   p o t e n t i a l  
p o l l u t i o n   c o n d i t i o n s .   S p e c i f i c a l l y ,   t h e   t h r e e   s u r v e y s  were designed t o  
assess  shel 1 f ish  growing  water  qual i t y  du r ing   ( i )   F rase r   R ive r   f reshe t  

(June) , ( i i )  a p e r i o d   o f   i n c r e a s e d   r e c r e a t i o n a l   b o a t i n g   a c t i v i t y  and 

summer  home occupancy  (August), and ( i i i )  a pe r iod   o f   i nc reased  

p rec ip i t a t i on   (Februa ry )  . 
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2. SAMPLE STATION  LOCATIONS 

Marine sample s t a t i o n s  were loca ted   in   commerc ia l l y   harves ted  
oys ter  and  clam  areas, i nc lud ing   p rov inc ia l   l y - reg i s te red   oys te r   l eases .  

Resource in fo rmat ion  was obtained  from  the  Department o f   F i s h e r i e s  and 
Oceans and the  Marine Resources  Branch. 

A1 1 major  f reshwater  inputs  to  the  study  areas were  sampled t o  
de te rm ine   t he   s ign i f i cance   o f   t he i r   bac te r ia l   con t r i bu t i ons   t o   t he  

receiv ing  waters .  
Samples o f  sediment and she l l   s tock  were p e r i o d i c a l l y   c o l l e c t e d  

as  an adjunct  to  the  water  sampl ing program. 
Marine and freshwater sampl e s ta t i ons   a re  shown i n   F i g u r e  4. 
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V A N C O U V E R  

I S L A Y  0 

FIGURE 4 MARINE AND FRESHWATER  SAMPLE  STATIONS  IN  STUDY AREA 
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3. FIELD PROCEDURES AND METHODS 
V 

3.1 Bacteriological Sampling and Analyses 
All marine  water  samples for bacteriological analyses were col- 

lected i n  s teri le wide-mouth glass bottles, approximately 15-30 cm bel ow 
the water surface. The water depth a t  collection points over shell  fish 
beds  did not  usually exceed 1.5 m. Samples  were stored i n  coolers a t  
temperatures not  exceeding 10°C u n t i l  processed. All analyses were 
conducted on si te i n  the EPS mobile  microbiology laboratory,  generally 
w i t h i n  five hours of collection. 

The fecal coliform MPN per 100 m l  was determined  using  the mul- 
t iple tube fermentation technique (three decimal dilutions of five tubes 
each) as described i n  Pa r t  908 of the 15th e d i t i o n  of Standard Methods for 
the Examination of Water and Wastewater (3) .  The cul ture medium  used was 
the A-1  medium as described by Andrews and Presnell ( 4 )  and further 
evaluated by Kay ( 5 ) .  A-1 medium was prepared i n  this laboratory. 

A1 1 freshwater samples  were collected i n  s teri le wide mouth 
glass  bottles and were tested  for fecal coliform and fecal streptococci 
using  the membrane f i l t r a t ion  method described i n  Part 909 and 910 of the 
15th edition of Standard Methods.  Media  used  were mFC and KF 
Streptococcus Agars obtained from Di fco laboratories,  Detroit, for the 
fecal coliform and fecal streptococci tests  respectively. The  membrane 
f i l t e rs  used  were Millipore Hc, obtained from Millipore Limited, 
Mi ssi ssauga, Ontario. 

Biochemical confirmation of fecal coliform isolates obtained 
from the MPN procedure was performed on a percentage of a1 1 samples 
collected. These results  are presented i n  Appendix VI. 

3.2 Physical Testing Analyses and Equipment 
Sal i n i  t y  measurements  were  made on a1 1 marine  samples  using an 

American Optical Refractometer (Catalogue No. 10413) which has a 
resolution t o  the nearest 0.5 p p t .  S a l i n i t y  data  and tide information are 
presented in  Appendix I. 
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4.  RESULTS AND DISCUSSION 

rll 

il 

P 
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The da i l y   da ta   record   fo r   mar ine  sample s tat ions,   which  inc ludes 

s a l i n i t y ,   f e c a l   c o l i f o r m  MPN/100 mL, t i m e   o f   c o l l e c t i o n  and s t a t e   o f   t i d e  

i s  presented i n  Appendix I. Bac te r io log i ca l   resu l t s   f o r   mar ine  and 

f reshwater   s ta t ions   a re  summarized i n  Appendices I 1  and V ,  respec t ive ly .  

Freshwater sample s ta t i on   desc r ip t i ons   a re   g i ven   i n  Appendix I11 and d a i l y  

f r e s h w a t e r   b a c t e r i o l o g i c a l   d a t a   i s   g i v e n   i n  Appendix IV. 

Canadian b i v a l v e  mol 1 uscan she1 1 f ish  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 a :  
I n   o r d e r   t h a t  an area   be   cons idered  bac ter io log ica l l y   sa fe   fo r   the  
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 he   wa te r  
must  not  exceed 14 per  100 mL, 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 mL, i n  those  por t ions o f  the 
area  most  probably  exposed  to  fecal  contamination  during  the  most 
unfavorabl  e hydrographic and pol 1 u t i o n   c o n d i t i o n s  .* 

Based on t h e s e   c r i t e r i a ,  26 o f   t h e  103 sample s t a t i o n s   d i d   n o t  

meet  the  approved  growing  water  standard  during some o r  a1 1 o f   t h e  

sampling  periods.  This  data i s  presented i n   b o t h   T a b l e  1 and  Figure 5 and 

i s  discussed i n   d e t a i l   i n  subsequent  sections. 

She1 1 f ish  growing  areas  can a1 so be  c losed on t h e   b a s i s   o f  known 

o r   po ten t i a l   po l l u t i on   sou rces   wh ich  may o r  may n o t   b e   r e f l e c t e d   i n   t h e  

bacter io log ica l   water   qual  i t y  r e s u l t s .  A1 1 major   f reshwater   inputs   to   the 

study  areas  were  therefore sampled and bo th   feca l   co l   i fo rm and fecal  
s t rep tococc i  measurements  were performed on these samples. The fecal  
co1 i fo rm: feca l   s t rep tococc i   ra t i o  (FC:FS) o f  each i n p u t  was ca l cu la ted  

where bo th  mean values  exceeded  100/100 mL i n  an at tempt   to   determine  the 

or ig in   o f   feca l   con taminat ion   observed.   Ge ldre ich  and  Kenner ( 6 )  have 

repor ted   h igher  FS than FC l e v e l s   i n  a1 1 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   r e p o 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  

are  presented i n  Appendix V. 

*This  report   expresses  the 10% 1 imit i n  terms o f  a 90 percent i le   wh ich  
must  not  exceed  43/100 mL. 
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Rainfall had a s 
portions  of the study  area 

ign i f icant   e f fec t  on water quali ty i n  some 
, particularly  during  February. Data provided 

by the Atmospheric Environment Service  for their s ta t ions on Gabriola 
Island and a t  Nanaimo Airport i s  presented i n  Table 2 and is  discussed i n  
detail  i n  subsequent sections. 

4 .1  Gabriola  Island - Degnen Bay (Marine s ta t ions  1-14) 
Previous  sampling  conducted i n  Degnen  Bay dur ing  the 1975 EPS 

survey ( 2 )  concl uded that  discharges from  moored vessel s and  landwash 
dur ing  heavy rains  resulted i n  fecal  coliform levels exceeding the 
approved standard a t  the head of the bay. During the 1982 and 1983 
surveys, sampling was conducted a t  14 marine and 7 freshwater  stations  to 
assess the water qual i t y  of three registered oyster  leases (L.352, L. 359 
and UF7). In the summer, sporadic  contamination was noted a t   s t a t ions  1, 
3, 4, 5 and 7,  however during February extensive contamination was noted 
throughout Degnen  Bay w i t h  s ta t ions 1-8, 10 and 13 a l l  exceeding the 
approved standard. T h i s  extensive contamination was due, i n  par t ,   to  the 
extraordinarily heavy rainfal l  recorded i n  February. According to 
Atmospheric Environment Service records, 255.6 m of rain fell i n  February 
compared w i t h  an average monthly rainfal l  of 87.1 mn for  Gabriol  a Is1 and. 
Combined MPN data  for  stations  overlying the oyster  leases i s  presented i n  
Tab1 e 3 and shows t h a t  a1 1 1 eases met the growing water  standard d u r i n g  
the summer b u t  exceeded i t  during the winter. Only s ta t ions  8 and 10 
individually met the standard  for a1 1 data. 

TABLE 3 COMBINED MPN DATA FOR SELECTED STATIONS  IN DEGNEN BAY 

STATIONS COMBINED SUMMER DATA COMBINED  WINTER DATA ALL DATA 

697 
( L .  352 ) 20a/<2-13b/5c/13d  10/<2-540/47.5/240 30/<2-540/6/130 

8,10,13 
(L.359,UF7) 30/<2-49/5/13 15/<2-350/13/120 45/<2-350/5/49 

ano. of samples 
~ M P N / ~ O O  mL range 
cmedian fecal  coliform MPN/100 mL 
d90th percentile  fecal  coliform MPN/100 mL 
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Sal i n i  ty  Val ues 
i ficantly from contro sign 

for stations 6,  7, 8, 10 and 13 d i d  not 
'1 station 11 dur ing  the summer as shown 

differ 
i n  Table 

4. However, stations 6, 7 and 13 had much lower salinities i n  the winter 
than d i d  the control , wi t h  stations 8 and 10 showing a 1 imi ted freshwater 
i nfl uence. 

TABLE 4 SALINITY COMPARISON FOR SELECTED STATIONS IN DEGNEN BAY 

STAT I ON JUNE AUGUST COMBINED SUMMER FEBRUARY 

6 21.5 (n=5)  24.5 ( ~ 5 )  23 (n=10)  13.6 (n=5)  
7 21.6  24.8  23.2  13.7 
8 21.3  25.0  23.2 23 
10 21.6  23.7  22.7  25.9 
13  21.5  23.7  22.6 18.0 
11 (Control)  22.3  23.2  22.8  25.8 

Regression analysis was attempted on groups of stations t o  
determine i f  any correlations could be found between the fecal col iform 
MPN, sampling day r a i n f a l l ,  24 hour antecedent rainfall and s a l in i ty .  The 
most significant  correlation ( R =  -0.87) was seen  between salinity and MPN 
for combined winter da ta  for stations 6 and 7. Al though  other significant 
correlations were n o t  seen, graphical data  analysis demonstrated a general 
trend of higher MPN's occurring with greater ra infa l l  and reduced 
sal i n i  t ies . 

The correl  ation between MPN and sal i n i  t y  noted a t  stations 6 and 
7 during  February i s  consistent w i t h  the pol lu t ion  sources identified dur- 
i n g  the sanitary survey. L.352 i s  influenced by 3 streams: S2,  S3, and 
S4 w h i c h  flow i n t o  the lease  area. The  mean fecal coliform levels i n  
these streams were  ranked S4(2.3 x lO4/lOO  mL)>S3(1.7 x lO3/lOO  mL))S2(67/100 m L )  
which reflects the presence of upstream contamination sources. Both  S3 
and S4 drain sheep grazing areas where animal s were  observed t o  have 
direct access t o  the creek just above the  beach.  During  the summer the 
sheep  range i n  the up1 ands while i n  the winter they move closer t o  the 
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beach. The  Gray Farm, w h i c h  i s  drained by S4, was grazing approximately 
200 sheep d u r i n g  t h i s  survey. Drainage from S2 was n o t  highly 
contaminated and was not  influenced by the  pastureland  runoff. This 
creek  drains a small residential  area  serviced by on-site  disposal 
systems. No malfunctions have been reported or were observed. FC:FS 

ra t ios  for S2 and S3 were indicative of animal pollution however the 
value of 16.9 for S4, which indicates human sewage, was n o t  supported by 
the  sanitary  survey. 

The contamination noted a t  marine stations 5-7 dur ing  June was 
also  l ikely due to  these  streams. Reduced fecal  coliform  levels i n  these 
s ta t ions was noted i n  August i n  the absence  of any flows from S2-S4. 

Oyster  lease L.359 i s  situated between freshwater i n p u t s  S2-S4, 
and  S5,  which e n t e r s   a t  marine s ta t ion 13, immediately south of lease UF7. 
Contamination i n  S5 was not  significant (Z FC = 56/100 m L ) ,  nor was the 
flow. Neverthel ess,  the  elevated  fecal col iform level s and reduced 
s a l i n i t i e s   a t   s t a t i o n  13 suggest S5 t o  be responsible  for  contamination a t  
Station 13 i n  February. Station 10, located  north of S5  may  a1 so have 
been influenced by this stream, a1 t h o u g h  average  sal i n i t y  values were very 
near  control  level s .  This  stream drains a swamp area and  some animal s 

were observed  upstream. 
The head  of  Degnen  Bay,  which i s  presently under Schedule I 

cl  osure, is  inf l  uenced by streams and vessel  discharges. The major 
freshwater i n p u t  ( S 1  x' FC/100 mL = 2.6 x 103; FC:FS = 0.76)  enters a t  
the head of the bay and drains  the MacDonald  Farm. This farm has a 
maximum c a t t l e  population of 45. Highest FC levels  were recorded i n  June, 
w i t h  the  creek  being dry i n  August. Lower FC levels  occurred i n  February 
a1 though the flow was considerably  greater. Two other  streams (S6  and S7) 
d i d  not significantly  influence water quality a1 though S6 was contaminated 
( i  FC/100 mL = 213/100 m L )  by a few domestic animal s.  

Sewage discharged from  moored  and anchored pleasure  vessels was 
the  likely  source of  contaminated noted a t   s t a t ions  1-5 d u r i n g  August 
since no streams were fl  owing and no rainfall  was recorded. 
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Vessel counts are shown  below. 

TABLE 5 VESSEL COUNTS - DEGNEN BAY 

DATE NO. OF  VESSELS 

26.06.82 
18.08.82 
21.08.82 
22.08.82 
25.08.82 

10 
14 
16 anchored, 18 docked 
11 anchored, 11 docked 
25 ( t o t a l  anchored & 

doc ked) 

w 

Ir 

Vessel  sewage discharges have  been responsible  for a number of 
shel 1 fish  closures i n  B.C. and are a recognized  source of sewage pol 1 u t ion  
t o  shell  fish growing areas (7). 

She1 1 stock were collected a t  various locations during the 
surveys and the da ta  indicates fecal col iform level s i n  shel 1 fish  tissue 
can exceed the approved  market standard of 230 MPN/100 g (Table 6 ) .  

TABLE 6 SHELLFISH TISSUE BACTERIOLOGICAL  RESULTS - DEGEN BAY 

COLLECTION DATE LOCATION WN/100 g SPECIES 

23.06.82 vic. L.352 & L.359  220 (EPS) oyster 
25.06.82 2400 (EPS) oyster 
17.08.82 80 (EPS) oyster 
01.03.83  L  .359 20 (DFO) oyster 

11 

I1 

ctn 
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4.2 Fa1 se  Narrows (Marine s ta t ions 15-23) 
Previous sampl ing  ( 2 )  of Fa1 se Narrows indicated water quality 

met the approved shel 1 f i  sh standard however the  increasing  incidence of 
contaminated  shel  1  stock  reportedly  harvested from the Fa1 se Narrows-Mudge 
Is1 and-Gabriol a Bar area prompted reassessment of this area. In addii  ton, 
water q u a l i t y  of a registered  oyster  lease (UF7) and a proposed 
recreational shel 1 fish reserve was undertaken. 

All marine stations were of approved water quality d u r i n g  both 
the summer (combined June and August data) and February surveys, a1 t h o u g h  
s ignif icant  contamination was noted a t   s ta t ions  21 and 23 d u r i n g  August .  
The h i g h  fecal  counts  occurred  only once a t  each station on different  days 
and  were n o t  related  to any identified onshore  sources.  Log-probability 
analysis of the  data  indicates  constant  water qual i t y  i s  observed a t  these 
1 ocation ( i  .e.  the MPNs are normally distributed) and i t  appears  the two 
h i g h  FC values were aberrant  events. 

Three freshwater  inputs were  sampled i n  this area  (S8, S9 and 
SlO) w i t h  S8 having extremely h i g h  FC levels (S8: X FC/lOO mL = 8.8 x 
104; FC:FS = 8.12) dur ing  June.  This  stream drains pastureland where 
horses and  cows ( up t o  1 2 )  were noted, and enters  the  foreshore a t  station 
18. The cu lve r t   i s  equipped w i t h  a backflow valve and therefore no 
discharges  occurs d u r i n g  h i g h  t ide  and consequently no fecal  contamination 
was noted a t  s ta t ion 18. There was no flow d u r i n g  August  and the  area was 
not sampled in February. 

Freshwater S9 ( 3  FC/100 mL = 275/100 m L )  enters  False Narrows 
near S t a t i o n  15 and drains  the uplands area. Freshwater SlO(X FC/100 mL = 

48)  enters Fa1 se Narrows a t  Station 23 and was only observed to be flowing 
i n  February, a1 though  flows were considered  significant. This creek 
dra ins  the up1 ands residential  area and the Brookswood  Poul t ry  Farm. 
Creek water i s  impounded by the farm  and chicken manure is  applied  twice 
per  year t o  the f i e l  d s .  Seven c a t t l e  a1 so graze on the  fiel d s .  Neither 
of  these two streams were observed t o  have  any impact on water quality i n  
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False Narrows du r ing   Februa ry ,   l i ke l y  due to   the   cons iderab le  amount o f  

d i l u t i o n  and d i spe rs ion   a f fo rded   by   t he   rap id   t i da l   cu r ren ts .  
S h e l l   s t o c k   c o l l e c t e d   i n  Fa1  se Narrows during  the  surveys were 

no t   s ign i f i can t l y   con tamina ted   w i th   f eca l   co l i f o rms  and corroborate  the 

water   qual i ty   data  (Table 7 1. 

TABLE 7 SHELLFISH TISSUE BACTERIOLOGICAL  RESULTS - FALSE NARROWS 

COLLECTION  DATE  LOCATION MPN/100 g SPECIES 

23.06.82 Fa1 se Narrows 20  (EPS) 1 i ttl enec k 
17.08.82 Fa1 se Narrows 20 (EPS) 1 i ttl enec  k 
01.03.83 Gab ri o l  a Bar 50 (EPS) oys ter  

she1 1 stock 

4.3 Boat  Harbour  (Marine  stat ions  24-31) 
Fecal  contamination i n  Boat  Harbour was sporadic and was 

conf ined  to   the   lagoon  a rea   (S ta t ions  28-31). S t a t i o n  30 was the  most 
contaminated and exceeded the  approved  growing  water  standard  for  combined 

w i n t e r  and summer data. 
No sources o f   feca l   con taminat ion  were p o s i t i v e l y   i d e n t i f i e d  

du r ing   t he   san i ta ry   i nves t i ga t i on .  A swamp area a t   t h e  head o f   t h e  1 agoon 
i s  un inhabi ted  but  may receive  drainage  from  the up1 and area where  farms 

are  present.  A p r i v a t e  dock l oca ted   a t   t he   en t rance   t o   t he   l agoon   i s  a 
p o t e n t i a l  sewage source a1 though  on ly   th ree   l i ve   aboards  were no ted   a t   t he  

dock dur ing  the summer.  Any  sewage d ischarged  a t  o r  around  the dock  would 
rap id l y   en te r   t he  1 agoon  on  a f l  ood t i d e ,  as evidenced  by a dye re1 ease. 

She1 1 s tock  co l l   ected  dur ing  the  survey were i n t e r m i t t e n t l y  

contaminated as noted i n  Table  8. 

TABLE 8 SHELLFISH  TISSUE  BACTERIOLOGICAL  RESULTS - BOAT HARBOUR 

COLLECTION  DATE  LOCATION WN/100 g SPECIES 

23.06.82 1 agoon 130;80 (EPS) 1 i ttl enec k 
25.06.82 1 agoon 9200 (EPS) 1 i ttl enec k 
17.08.82 1 agoon (entrance) 20 (EPS) 1 i ttl enec k 
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4.4 Decourcy  Island, Pyl ades Is land  (Mar ine   s ta t ions  34-40) 
Samples c o l l   e c t e d   i n   P i r a t e s  Cove, DeCourcy Is1 and, dur ing  the 

previous EPS (2) survey showed water  qual i t y  exceeded the  shel 1 f i s h  
standard and i d e n t i f i e d  sewage discharges  from  anchored  vessels as the 

pol  1 u t i o n  source. The area was subsequently  closed  to  shel 1 f i s h  

harvesting.  Contamination was also  observed i n  August 1982, co inc iden t  

with  vessel  anchorage. Combined August MPN d a t a   f o r   s t a t i o n s  35-37 gave a 

median MPN o f  13/100 mL and a 90 p e r c e n t i l e   o f  79/100 mL. Approved 

growing  water  qual i ty was observed  during  June i n  the absence o f  
s i g n i f i c a n t  anchorage a c t i v i t y .   P i r a t e s  Cove i s  a popu lar   p rov inc ia l  

marine  park and i s  used i n t e n s i v e l y   i n   t h e  summer.  The most  recent  data 

f r o m   t h e   M i n i s t r y   o f  Lands,  Parks and Housing shows 3799 vessel s anchored 

i n   t h i s  marine  park  dur ing 1975 and based on data  from  other  marine  parks, 
t he re  has l i k e l y  been an i n c r e a s e   i n  usage since  then  of   between 50-100%. 

Commercial oyster   leases L.342 (DeCourcy I . )  and L.274 (Pyl ades 
I. ) were o f  approved  growing  water  qual i ty and no sewage sources were 

i d e n t i f i e d ,  a1 though a s i n g l e   s h e l l   s t o c k   r e s u l t   o f  170/100 g was no ted   a t  
t he  DeCourcy lease. 

4.5 The t i  s I s l  and 

Sampl i n g  around  Thetis  Is1 and was confined  to  the  commercial 
oyster   lease and clam  harvesting  areas.  Previous EPS survey  data (1) from 
Thet is   Is land  ident i f ied  the  Telegraph  Harbour   area as be ing   sub jec t   t o  

1 oca1 i zed   bac te r ia l   po l  1 u t ion   f rom moored boats. However it was f e l  t t h a t  

t he  125 m wharf   c losure was adequate and no add i t i ona l   c losu re   ac t i on  was 
warranted a t   t h a t   t i m e .  

4.5.1 North Cove (Mar ine  s ta t ions 41-52). Three  commercial  oyster 

1 eases l o c a t e d   i n   t h e   N o r t h  Cove lagoon, l o c a l l y  known as Cufra Canal , had 

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

o f  commercial  shel 1 s tock  repor ted ly   harvested  f rom  th is  1 ocat ion.  

Sampling o f  the  canal was undertaken a t   S t a t i o n s  41-46 during  June,  August 



- 18 - 

and February and a1 1 s t a t i o n s  were o f  approved  water  qual i t y  w i t h   t h e  
e x c e p t i o n   o f   s t a t i o n s  44 and 46, which  exceeded  the  standard  during 

February. These s t a t i o n s  were l o c a t e d   a t   t h e  head o f   the   lagoon and  were 
in f luenced  by   runof f   dur ing   the  heavy  February r a i n f a l l .  A small  creek 

(S11 ji FC/100 mL = 117)  which  entered a t   t h e  head  and drained  uninhabi ted 

area was the  1 i k e l y   f e c a l   c o l i f o r m  source. A second  creek  (S12 X FC/100 
mL = 61)   enter ing on the  west  side  near  the head was n o t  a s i g n i f i c a n t  
source.  During  the summer survey, no freshwater  inputs were  observed and 

it was f e l t   t h a t   b o t h  S 1 1  and S12 would  on ly   f low  dur ing  except ional ly  

heavy  and c o n t i n u o u s   r a i n f a l l ,   s i m i l a r   t o   t h a t   r e c o r d e d   i n   F e b r u a r y .  

Considerable  shel l   stock  sampl ing was undertaken i n  Cufra Canal 

and some samples showed evidence o f   feca l   con taminat ion ,  a1 though none 

exceeded the 230/100 g market  standard as shown below. 

TABLE 9 SHELLFISH TISSUE RESULTS - CUFRA  CANAL  (NORTH  COVE) 

COLLECTION  DATE LOCATION WN/lOO  g SPECIES 

23.06.82 1 agoon ( near p i e r )  220/20 (EPS) mixed  clams 
25.06.82 I' (near head)  220  (EPS)  mixed  clams 
17.08.82 
17.08.82 'I ( head)  100  (EPS) 1 ittl eneck 
01.03.83 I' (mouth o f   c reek )  <20 (DFO) 1 i ttl eneck 
01.03.83 I' (100 y d  S o f   f l o a t )  20 (DFO) manil a 
01.03.83 'I (500 y d  N o f   f l o a t )  50  (DFO) mixed 

I1 ( s .  o f   p i e r )  <20 (EPS) oys ter  

1 i ttl eneck 

The remainder   o f   Nor th Cove was sampl ed on ly   dur ing   the  summer 
and was o f  approved  water  qual i ty. S t a t i o n  52 exceeded  the she1 1 f i  sh 

standard  during  August, 1 i k e l y   b e i n g   i n f l u e n c e   b y  S13 ( s i n g l e   r e s u l t  

FC/100 mL = 110) .   Th is   c reek   d ra ins   par t   o f   P ioneer   Pac i f i c  Camp, which 

was i n   f u l l   o p e r a t i o n   d u r i n g  August b u t   n o t  June, suggesting a 
mal funct ion ing  ons i   te   d isposal  system to   be   t he  cause. S t a t i o n  52 l i e s  

i n s i d e   t h e  125 m wharf  closure  around  the  Pioneer  Pacif ic dock. 
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4.5.2 S t u a r t  Channel, Dayman I s l a n d ,   S c o t t   I s l a n d  and  Preedy  Harbour 

(Marine  stat ions  53-69).  Several  commercial  oyster  leases  are  located 

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   ( F i g u r e  3 ) and a1 1 had approved  growing 

wa te r   qua l i t y .   S ta t i on  63, loca ted   jus t   ou ts ide   the   eas tern   boundary   o f  

L.562 on Dayman I s1  and  showed unacceptable  contamination  during  August, 

at t r ibuted  to  domest ic  animals  onshore  having  access  to  the  beach. No 

o the r  sewage sources  were i den t i f i ed .   Th i s   a rea  was n o t  sampled dur ing 
February 1983. 

4.5.3 Telegraph  Harbour  (Marine  stat ions  70-74).  Tel  egraph 

Harbour i s  a popular summer moorage and anchorage loca t ion ,   hav ing  two 

marinas  with  combined moorage capac i ty   fo r   approx imate ly  150 vessels. 

S t a t i o n   7 1  exceeded  the  shel l   f ish  standard  in  August and s t a t i o n  74 

exceeded the  s tandard  for  combined summer data.  Freshwater S15 ( i  FC/100 
mL = 141) was the  only  observed  fecal   col i form  source i n  t h e   v i c i n t y   o f  

s t a t i o n  74. No upstream sewage sources  were i d e n t i f i e d .  

Sewage discharges  from  anchored  and/or moored vessel s was 1 i k e l y  

t h e  cause o f   con tamina t ion   no ted   a t   S ta t i on  71. On August 18,  1982 a 

s u r f a c e   a d d i t i o n   o f  Rhodamine WT dye to  Telegraph  Harbour a t   l o c a t i o n s  

opposite  Telegraph  Harbour  marina and n o r t h   o f   T h e t i s   I s 1  and mar ine  ins ide 

the  do l   ph ins showed very 1 i ttl e  movement o f   sur face   water  on a fl ood t i d e .  

None o f  t he  dye was observed  entering  the  Boat Channel between The t i s  and 

Kuper  Is1 and. Previous samples co l lec ted   dur ing   the  1973 EPS survey (1) 

showed that   water   qual  i t y  a t  one s t a t i o n   i n   t h e   v i c i n t i y   o f   t h e   T e l e g r a p h  

Harbour  marina  exceeded  the she1 1 f i sh   s tandard .  Vessel sewage discharges 

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

A Schedule I c losu re  i s  p r e s e n t l y   i n   e f f e c t  around  the  Kuper 
I s 1  and f e r r y  dock due t o  a marine sewage o u t f a l l   s e r v i n g   t h e   I n d i a n  

Mission  School.  This  school has now been abandoned which  the  except ion  o f  

some o f   t h e  newer bu i ld ings ,   wh ich   a re  now being used by   the  Clam Bay 

S h e l l   f i s h  Company. T h i s   f a c i l  i ty would  generate  re1  a t ive ly  smal 1 vo l  umes 

o f   e f f l  uent.  This  area was n o t  sampled during  February 1983. 
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4.6 Kuper I s l and  
Sampling around Kuper Island was confined t o  the Lamalchi Bay- 

Josl i n g  P o i n t  area and Clam Bay/Boat Channel  between Thetis and Kuper 
Island. Commercial oyster  leases and clam harvesting occur i n  these 
areas. 

4.6.1 Lamalchi Bay - Josling P o i n t  (Marine stations 75-79,831. A1 1 
marine stations i n  t h i  s area met the approved  she1 1 f i  sh growing water 
standard. The up1 ands portion of Lama1 chi Bay i s  used for grazing some 
cattle, however the minimal use would not appear t o  constitute a pol lu t ion  
threat a t  this time. These areas were not  sampled i n  February 1983. 

4.6.2 Clam Bay (Marine stations 87-103). Previous sampl i n g  by EPS 
( 1 )  i n  Clam Bay found the area to be free of fecal contamination. 
However, during the 1982 and 1983 surveys, contamination was noted i n  the 
vicini ty  of oyster  lease UNS0353952 (stations 89-93) and a1 ong the 
northern shore1 ine of C1 am Bay (stations 101 and 102). 

Sta t ion  92 exceeded the standard i n  b o t h  June and February and 
water qual i ty  was borderline for combined  summer and combined  summer and 
winter data .  S t a t i o n  90 exceeded the standard i n  February. Combined data  
cal cul ations  for S ta t ions  89-93 (UNS0353952) are presented bel ow. 

TREATMENT NO.  OF SAWLES RANG E MEDIAN 90 PERCENTILE 

cumul a t ive  summer 50 < 2-49 5 33 
(89-93 ) 
cumul a t i  ve wi nter 25 < 2-540 < 2  76.5 

The data  shows t h a t  overall water qua l i ty  for  stations 89-93 i s  
of approved status, during the summer, while d u r i n g  winter the 90 

percentile limit i s  exceeded. The winter data  is  biased by the h i g h  
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counts a t   s t a t i o n s  90 and 92. A s i m i l a r   a n a l y s i s  was performed on data 

f rom  s ta t ions  101  and 102  and showed these  s ta t ions were contaminated 
d u r i n g   a l l  sampl ing   per iods :  

TREATMENT NO. OF SAWLES RANGE MEDIAN 90 PERCENTILE 

cumul a t i v e  summer 14 2-240 9 67 
cumul a t i v e   w i n t e r  10 < 2-79 12  49 
summer and w in te r  24 < 2-240 9 67 

Regress ion   ana lys is   d id   no t   ind ica te  any s i g n i f i c a n t  
c o r r e l a t i o n s .  Combined s a l i n i t y   d a t a   f o r   S t a t i o n s  89-93 showed higher 

mean s a l i n i t i e s   i n   w i n t e r   ( 2 6 . 1   p p t )   t h a n   i n   t h e  summer (23.8 pp t )   desp i te  

the heavy r a i n f a l l .   T h i s  may be a func t ion   o f   the   Fraser   R iver   f reshet  

wh ich   cou ld   have  in f luenced  sa l in i t ies   dur ing  June. 

No f reshwater   inputs  were no ted   o r   co l lec ted   dur ing   the  summer. 

The contaminat ion   source   a t   s ta t ions  90 and  92  was n o t   i d e n t i f i e d   b u t  may 
have  been sept ic   tank seepage  from the   Ind ian   V i l lage .  

Freshwater sampl es  were c o l l   e c t e d  a1 ong t h e   n o r t h   s i d e   o f  C1  am 

Bay (S16 and  S17) S16 dra ins a f i e l d  which  grazes c a t t l e  and FC counts 

ranged  from  60-100/100 mL.  No contamination was ev iden t  i n  S17. 
Freshwater  inputs S18 and  S19 enter  the  Boat Channel  and  had 

fecal  counts  ranging  from 10-115/100 mL. These streams  were dry   dur ing  

summer . 
Sewage discharges  from  vessel s anchored i n  C1 am Bay  may have 

been  responsib le   for  some o f   t h e  summer contaminat ion  s ince no streams 

were f lowing.  Higher FC counts were observed a t   S t a t i o n s  90,  91,  92, and 
93, co inc iden t   w i th   subs tan t i a l   boa t   coun ts ,  as  noted  below: 

TABLE  10  VESSEL COUNTS - CLAM BAY 

DATE FC WN RANGE (STATION 90-93) NO. OF  VESSELS 

27.06.83 < 2 - 5  3 
19.08.82 5 - 8 ( c o l l e c t e d  on  20/08/82) 16 
22.08.82 21 - 33 13 
24.08.82 < 2 - 1 1  5 
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The she1 1 f i s h   t i s s u e   b a c t e r i o l o g i c a l   d a t a   i n d i c a t e s  

con tamina t ion   o f   she l l   s tock   i n   t he   bay  can  occur i n   t h e  summer. 

TABLE 11 SHELLFISH TISSUE BACTERIOLOGICAL  RESULTS - CLAM BAY 

COLLECTION 
DATE LOCATION 

FECAL 
WN/100 g SPECIES 

24.06.82 
25.06.82 
28.06.82 
17.08.82 
17.08.82 
17.08.82 
01.03.83 
01.03.83 

C1  am Bay-east o f  C1  am Bay  Rd. 110 
C1  am Bay Channel 1300 
C1  am Bay r a f t   c u l   t u r e  < 20 
C1 am Bay Creek 4 90 
Clam Bay Anchorage 40 
C1  am Bay Channel 330 
Penel  akut  Spi t  20 
Kuper  Is1 and <20, <20 

1 ittl enec k 
1 i ttl enec k 
oys ter  
oys ter  
clams 
c l  ams 
oys ter  
1 i ttl enec k/ 
butter clam 

4.7 Ten t   I s l and   (Mar ine   s ta t i ons  80-82) 
The p o r t i o n   o f   T e n t   I s l a n d   s u r v e y e d   i s  a prov inc ia l   mar ine  park 

and i s  a popul  ar summer anchorage  locat ion.   Dur ing a survey  conducted  by 

EPS i n  1973  (l), unacceptable  fecal  contamination was noted i n  the 

v i c i n i t y   o f   t h e  anchored  boats.  This same r e s u l t  was recorded  dur ing 

August 1982 a t   S t a t i o n  81. No contaminat ion was observed i n  the absence 

o f   boats   dur ing   June 1982. 

4.8 P o r l i e r  Pass  (Marine  stat ions 84-86) 
Surface samples  were c o l l e c t e d  i n  P o r l   i e r  Pass  and Trincomal i 

Channel during  June 1982 t o  determine i f  fecal   contaminat ion  noted i n  Clam 

Bay and p r e v i o u s l y   r e p o r t e d   a t   J o s l i n g   P o i n t  was a t t r i b u t a b l e   t o  

contaminated  runof f   f rom  the  Fraser   River   f reshet .   Sal in i ty   leve ls  were 

v a r i a b l e   a t   t h e s e   s t a t i o n s  a1 though  low  level  s o f  19.0 p p t  and 20.0 p p t  

were  recorded. These Val  ues  were less  than  others  noted i n  C l  am Bay 

suggesting cause o f  the   reduced  sa l in i t ies   to   be   the   Fraser   R iver .   There  

was  no evidence o f   f e c a l   c o n t a m i n a t i o n   i n  any o f  these samples. 
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APPENDIX I 
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  m 

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  Date T i m e   T i d e   F e c . C o l i f .   S a l i n i t y  

TKO01 49   08 .30   123   42 .55   82 /06 /22  
82 /06 /23  
82 /06 /24  
82 /06 /25  
82/06/26  
82 /08 /18  
82 /08 /19  
82 /08 /21  
82 /08 /23  
8 2 / 0 8 / 2 5  
83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  
83 /02 /22  

TKO02 49   08 .22   123   42 .60   82 /06/22  
82 /06 /23  
82/06/24  
82 /06 /25  
82/06/26  
82 /08 /18  
82 /08 /19  
82 /08 /21  
8 2 / 0 8 / 2 3  
82 /08 /25  

83 /02 /15  
83/02/17  
83 /02 /18  
83 /02 /22  

83/02/09  

TKO03 49   08 .12   123   42 .69   82 /06/22  
82 /06 /23  
82/06/24  
82 /06 /25  
82 /06 /26  

82/08/19  
82 /08 /21  

8 2 / 0 8 / 2 5  
83/02/09  
83 /02 /15  
83 /02 /17  
83 /02 /18  
83 /02 /22  

82/08/18 

82 /08 /23  

0550  
0840 
0850 
1010  
1 0 4 5  
08  50 
0830 
08  35 
0910 
1115 
1145 
1 2 2 5  
1 1 4 5  
1040  
1 1 4 5  

0555 
0840 
0850 
1 0 1 0  
1 0 4 5  
0850 
0 8 2 5  
0835  
0910 
1115 
1 1 4 0  
1 2 2 5  
1 1 4 5  
1040  
1140  

0600 
0840 
0845  
1 0 0 5  
1 0 4 5  
0845 
0 8 2 5  
0830 
0 9 0 5  
1115 
1 1 4 0  
1220  
1 1 4 0  
1035 
1140  

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

8 
1 3  
1 4  
33  
70 

5 
1 7  
49  

1 7 0  
8 

33 
49 

540 
6 3  
11 

2 
11 
1 7  
2 3  

4 
7 
5 

33  
13  
11 
79  
70 
3 3  
3 3  
11 

33  
1 7  
1 4  
1 7  
23  

2 
2 

1 3  
11 
< 2  
70 

4 
3 50 

3 3  
23  

22.0 
22 .5  
21.0 
20.0 b 

1 9 . 5  
23.0 

I 

21.5 D 

22.0 
24.0 
24.0 
26.0 .. 
26.0 
16 .0  
21 .5  
22.0 I 

22.0 
23.0 
22.0 
19 .0  
20.5 
23.0 
21 .5  
22 .5  
24.0 
24.0 
25 .0  
22 .5  
22.0 
22.0 
24.0 

22.0 
22 .5  
22.5 
1 8 . 0  
20.0 
23 .5  
22.0 
22 .5  
25.0 
24 .0  
26.0 
26 .0  
1 5 . 0  
24 .5  
20 .5  

L 
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A P P E N D I X  I. 
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  L a t i t u d e   L o n g i t u d e   D a t e  

TKO04 49 08.21 123 42.81 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
8 3/0 2/18 
83/02/22 

TKO05 49 08.21 123 42.99 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

TKO06  49 08.21 123 43.10 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

T i m e  

0600 
0835 
0845 
1005 
1040 
0845 
08 20 
0830 
0905 
1110 
1140 
1220 
1140 
1035 
1135 

0600 
0835 
0840 
1000 
1040 
0840 
0820 
0825 
0905 
1110 
1135 
1215 
1140 
1035 
1135 

0605 
08  30 
0840 
1000 
1 0 4 0  
0840 
0815 
0820 
0900 
1110 
1130 
1215 
1135 
1030 
1130 

T i d e  

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

F e c . C o l i f .  

23 
7 

13 
8 

<2 
<2 
4 
8 

170 
11 
2 

14 
79 
33 
33 

49 
23 
23 
23 
11 
<2 
<2 
2 

13 
70 
70 
27 

170 
2 

46 

23 
2 
4 
5 

13 
9 
<2 
8 
5 

<2 
240 
13 

130 
<2 
79 

S a l i n i t y  

22.0 
23.0 
21.5 
20.0 
20.0 
22.5 
21.0 
23.5 
24.0 
25.0 
25.5 
22.5 
20.0 
23.5 
25.0 

22.0 
23.0 
22.0 
20.0 
20.0 
22.5 
26.0 
24.0 
25.0 
25.0 
26.0 
18.5 
6.0 

26.0 
23.5 

22.5 
23.0 
22.0 
20.0 
20.0 
23.5 
26.0 
24.0 
25.0 
24.0 
12.5 
21.0 
2.0 

25.0 
7.5 
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D a i l y  Data Record  for M a r i n e   S a m p l e   S t a t i o n s  

S t a t i o n  L a t i t u d e   L o n g i t u d e  Date 

TKO07 4 9   0 8 . 1 5   1 2 3   4 3 . 1 5   8 2 / 0 6 / 2 2  
82 /06 /23  
82/06/24  
82 /06 /25  
82 /06 /26  
82 /08 /18  
82 /08 /19  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  
83 /02 /09  
83 /02 /15  
83/02/17  
83 /02 /18  
83 /02 /22  

TKO08 49   08 .04   123   43 .04   82 /06/22  
8 2 / 0 6 / 2 3  
82/06/24  
82 /06 /25  
82 /06 /26  
82 /08 /18  
82/08/19  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  
83 /02 /09  
83 /02 /15  
83 /02 /17  
8 3 / 0 2 / 1 8  
83/02/22  

TKO09 49   08 .04   123   42 .88   82 /06/22  
8 2 / 0 6 / 2 3  
82 /06 /24  
82 /06 /25  
82 /06 /26  
82 /08 /18  
82 /08 /19  
8 2 / 0 8 / 2 1  
82 /08 /23  
8 2 / 0 8 / 2 5  
83 /02 /09  
83 /02 /15  
83/02/17  
8 3 / 0 2 / 1 8  
83 /02 /22  

Time 

0610 
0830 
0840 
0955  
1 0 3 5  
0835  
0810 
0820 
0900 
1 1 0 5  
1130  
1 2 1 5  
1 1 3 5  
1030 
1130  

0610 
0820 
0835  
0955  
1030  
0835  
0805  
0815  
0900 
1100  
1 1 2 5  
1210  
1130  
1030 
1130  

0620 
0 8 1 5  
0825  
0950 
1030  
0830 
0805  
0815  
0900 
1100  
1120  
1 2 0 5  
1 1 2 5  
1 0 2 5  
1 1 2 5  

- T i d e  

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 
EBB 

F e c . C o l i f .  

1 3 0  
2 

1 3  
7 
2 
2 
2 
5 
5 

(2  
46 
1 7  

540 
5 

49 

13 
2 
8 

1 7  
7 
2 
5 

1 3  
4 
8 

1 3  
2 

49 
2 

1 1 0  

2 
1 3  

2 
6 
7 

(2  
5 

< 2  
8 
2 

< 2  
< 2  
46 

5 
1 7  

S a l i n i t y  

22.0 
24.0 
22.0 
20.0 
20.0 
25.0 
26.0 
24  .O  
25.0 
24.0 
13 .0  
22 .0  

3.0 
24.0 

6 .5  

22.0 
23 .5  
22.0 
18 .0  
21.0 
25 .5  
26 .5  
24.0 
25.0 
24.0 
27.0 
25.5 
1 5 . 5  
25.0 
22.0 

22.0 
23 .5  
23 .5  
21.0 
21 .5  
23.0 
22 .0  
24.0 
25 .0  
25 .0  
27 .5  
26 .0  
24 .5  
25 .5  
22 .5  
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I 

I 

1 

J 

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  

TKO10 49 07.99 123 42.91 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

T K O 1 1  49 08.00 123 42.70 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

TKO12 49 07.88 123 42.55 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

Time 

0625 
0820 
0830 
0950 
1025 
0830 
0805 
0815 
0855 
1100 
1125 
1205 
1130 
1025 
1125 

0630 
0815 
0825 
0945 
1025 
0830 
0800 
0810 
0855 
1055 
1120 
1205 
1125 
1025 
1125 

0630 
0810 
0825 
0945 
1020 
0825 
0800 
0810 
0850 
1055 
1115 
1205 
1120 
1025 
1125 

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

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
HIGH  SLACK 
HIGH  SLACK 
HIGH  SLACK 
EBB 
EBB 
EBB 
EBB 

2 
2 
4 
8 
7 
5 
5 
5 

<2 
5 
2 

<2 
13 

130 
33 

2 
<2 
2 

11 
2 

<2 
<2 
2 
4 
2 
2 

<2 
8 

13 
22 

<2 
2 
2 

11 
2 

<2 
5 
7 

17 
2 

<2 
5 

14 
8 
5 

S a l i n i t v  

22.0 
23.5 
22.0 
20.0 
20.5 
23.5 
22.0 
24.0 
25.0 
24.0 
27.5 
26.0 
26.5 
24.5 
25.0 

22.0 
23.5 
22.0 
20.0 
24.0 
22.5 
20.5 
24.0 
25.0 
24.0 
27.5 
26.0 
26.0 
24.5 
25.0 

22.0 
23.5 
23.0 
20.0 
20.5 
22.5 
20.5 
24.0 
25.0 
24.0 
27.5 
27.0 
27.5 
26.0 
27.0 
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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  

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  

TKO13  49 07.90 123 42.98 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 

82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

TKO14 49 07.89 123 42.89 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
8 3/0 2/17 
83/02/18 
83/02/22 

TKO15 49 07.70 123 43.41 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 

TKO16  49 07.69 123 43.59 82/06/22 
82/06/23 
82/06/24 

82/08/23 

T i m e  

0635 
0810 
0830 
0940 
10 20 
0825 
0755 
0810 
08 50 
1055 
1115 
1200 
1110 
1020 
11 20 

0640 
0805 
0820 
0940 
1015 

0755 
0805 
0845 
1050 
1110 
1155 
1105 
1020 
1115 

0645 
0800 
0820 
0935 
1005 
08 20 
0750 
0805 
0845 
10 50 
1105 
1150 
1100 
1015 

0645 
0800 
0815 

0820 

T i d e  

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 

. .  F e c . C o l i f .   S a l i n i t y  

<2 
2 
5 

49 
2 

<2 
5 
2 

23 
2 

79 
5 

350 
<2 
49 

2 
2 
5 
8 

17 
<2 
2 
2 
5 
5 

<2 
4 

<2 
<2 

5 

<2 
<2 
<2 
5 
5 

<2 
2 

<2 
2 

<2 
(2 
(2 
2 
5 

(2 
(2 
2 

22.0 
24.0 
22.0 
19.0 
20.5 
24.5 
22.0 
24.0 
24.0 
24.0 
13.0 
26.0 
14.0 
25.5 
11.5 

22.5 
24 .O  
23.0 
20.0 
20.5 
23.0 
22.0 
24 .O  
25.0 
25.0 
27.0 
29.5 
28.0 
28.0 
28.0 

22.5 
23.5 
22.0 
20 ., 0 
20.5 
23.0 
22.0 
25.0 
25.0 
24.5 
27.5 
26.5 
28.0 
27.5 

23.5 
24.0 
22.0 
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D a i l y  Data Record  for M a r i n e   S a m p l e   S t a t i o n s  

S t a t i o n   L a t i t u d e   L o n g i t u d e  Date 

TKO16 c o n t i n u e d . . .  82/06/25 

TKO17  49 07.68 

TKO18 49 07.68 

TKO19 49 07.78 

82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 

123 44.10 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 

123 44.50 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 

83/02/09 
83/02/15 
83/02/17 
83/02/18 

123 45.71 82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 

82/08/25 

Time 

0930 
1005 
0815 
0750 
0805 
0845 
1045 
1105 
1150 
1100 
1015 

0650 
0755 
0815 
09 30 
1000 
0815 
0745 
0800 
0840 
1045 
1100 
1145 
1055 
1010 

0700 
0750 
0810 
0920 
1000 
0810 
0745 
0755 
0840 
1040 
1055 
1130 
1050 
1010 

0710 
0745 
0805 
0920 
0955 
0805 

T i d e  

EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 

82/08/19 0740 EBB 

F e c . C o l i f .  

8 
13 
<2 
2 

<2 
4 

<2 
<2 
<2 
2 

<2 

13 
13 
7 

23 
<2 
5 
5 
2 
8 
2 

<2 
<2 
5 
5 

5 
<2 
4 
8 

11 
(2 
5 

<2 
<2 
5 
2 
2 

33 
<2 

7 
8 
2 
4 

<2 
7 

17 

S a l i n i t y  

20.0 
20.5 
23.0 
22.0 
24.0 
25.0 
25.0 
28.0 
26.0 
27.5 
28.0 

23.0 
23.5 
22.0 
22.0 
23.0 
24 .-0 
22.0 
24.0 
24.0 
24.0 
28.0 
26.5 
26.0 
27.5 

22.5 
23.0 
22.0 
22.0 
22.5 
23.0 
22.0 
23.0 
25.0 
24.0 
26.0 
26.5 
25.0 
28 .O 

22.0 
23.5 
24.0 
22.0 
23.0 
20.0 
18.0 , 
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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   L a t i t u d e   L o n g i t u d e  Date 

TKO19 c o n t i n u e d . . .   8 2 / 0 8 / 2 1  
82 /08 /23  

83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  

TKO20 49   07 .90   123   46 .69   82 /06/22  
82 /06 /23  
82/06/24  
82 /06 /25  
82 /06 /26  

82/08/19  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  
83 /02 /09  
83 /02 /15  
83 /02 /17  
83 /02 /18  

TKO21 49   08 .05   123   46 .55   82 /06/22  

82/06/24  
82 /06 /25  
82 /06 /26  

82 /08 /19  

82 /08 /25  

82 /08 /18  

82 /06 /23  

82/08/18 

82/08/21 
82 /08 /23  
82 /08 /25  
83 /02 /09  
83 /02 /15  
83/02/17 
83/02/18 

82 /06 /23  
TKO22 49   08 .20   123   47 .05   82 /06 /22  

82 /06 /24  
82 /06 /25  
82/06/26  
82 /08 /18  
82/08/19  
82 /08 /21  
82 /08 /23  
82 /08 /25  
83 /02 /09  

Time 

0745  
0 8 3 5  
1 0 3 5  
1050  
1 1 2 5  
1040  
1 0 0 5  

0715  
0745  
0800 
0915  
09  50 
0800 
0735  
0745  
0835  
1 0 3 5  
1040  
1120  
1 0 3 5  
1 0 0 5  

0 7 2 5  
0740 
0755  
0915  
0950 
0755  
0730 
0745  
0835  
1030 
1 0 2 0  
1115 
1 0 3 0  
1000  

0725  
0735  
0750 
0910 
0945  
0755  
0725  
0740 
0830  
1030  
1 0 3 0  

T i d e  

EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 

Fec  .Col i f .  

5 
< 2  
< 2  

5 
< 2  

8 
5 

2 
(2  

5 
< 2  

8 
< 2  
22  
1 3  

2 
(2  
( 2  

2 
2 
4 

< 2  
2 
5 
2 

< 2  
5 
8 
7 

1 6 0 0  
2 

< 2  
< 2  

5 
2 

(2  
2 

1 7  
1 3  

8 
11 

5 
1 3  

5 
4 
2 

S a l i n i t y  

22.0 
25.0 
24.0 
27.0 
27.5 
27 .5  
27.0 

21.0 
21.5 
24.0 
25.0 
23 .5  
20.0 

20 .5  
24.0 
24.0 
28.0 
29.5 

28 .0  

22.0 
22 .5  
24.0 
24 .5  
25 .5  
20 .0  
18 .0  
20 .0  
23.0 
24 .0  
28.0 
28 .0  
28.0 

18.0 

28.0 

28 .5  

21.0 
2 3 . 5  
24 .0  
24 .O 
26.0  
20.0 
18 .0  
20.0 
23.0 
2 4 . 5  
28.0 
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a 

d 

'I 

APPENDIX I 
: Daily  Data  Record f o r  Marine  Sample  Stations 

Station 

TKO22 

TKO23 

TKO  24 

TKO25 

TKO26 

Latitude  Longitude 

continued... 

49 08.30 

49  05.90 

49 05.80 

49  05.70 

123  47.16 

123  48.00 

123 48.10 

123  48.21 

Date 

83/02/15 
83/02/17 
83/02/18 

82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 
83/02/09 
83/02/15 
83/02/17 
83/02/18 

82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 

82/08/21 
82/08/23 
82/08/25 

82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 

82/08/19 
82/08/21 

82/08/19 

82/08/18 

82/08/23 
82/08/25 

82/06/22 
82/06/23 

82/06/26 

82/08/19 

82/06/24 
02/06/25 

82/08/18 

82/08/21 

Time 

1115 
1030 
1000 

0730 
0730 
0750 
0910 
0945 
0750 
0725 
0740 
0825 
1025 
1025 
1110 
1025 
1000 

08  20 
0715 
0720 
0855 
0925 
0735 
0705 
0725 
0810 
1010 

0825 
0710 
0725 
0850 
0920 
0730 
0705 
0720 
0810 
1005 

0830 
0705 
0725 
0845 
0920 
0730 
0700 
0720 

Tide 

EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 

Fec.Colif. 

<2 
13 
5 

2 
5 
13 
4 
<2 
<2 
130 
14 
2 
<2 
8 
7 
11 
2 

5 
2 
2 
5 
21 
4 
2 
2 
<2 
<2 

5 
<2 
<2 
2 
17 
<2 
2 
<2 
<2 
<2 

<2 
11 
2 
2 
23 
<2 
<2 
(2 

Salinity 

28.0 
27.5 
28.5 

21.0 
23.0 
24.0 
23.5 
23.5 
20.0 
18.0 
20.0 
23.0 
24.0 
28.0 
28.0 
28.0 
27.5 

24.0 
24.0 
24.5 
24.0 
24.0 
26.0 
26.0 
22.0 
26.0 
25.0 

24.0 
24.0 
24.0 
24.0 
24.0 
26.5 
24.0 
24.0 
26.0 
25.0 

24.0 
24.5 
24.0 
24.0 
20.5 
26.5 
26.0 
24.0 
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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   L a t i t u d e   L o n g i t u d e  Date 

TKO26 c o n t i n u e d . .  . 82/08/23  
82 /08 /25  

TKO27 49   05 .60   123  48.15 82 /06 /22  
82/06/23  
82 /06 /24  
82 /06 /25  
82/06/26  
82 /08 /18  
82/08/19  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  

TKO 28  49   05 .49   123   48 .09   82 /06/22  
82 /06 /23  
82/06/24  
82 /06 /25  
82/06/26  
82 /08 /18  
82 /08 /19  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  
83 /02 /10  
83/02/14  
83 /02 /21  
83 /02 /23  

TKO29 49   05 .55   123   48 .29   82 /06/23  
82/06/24  
82 /06 /25  
82/06/26  
82 /08 /18  
82 /08 /19  
8 2 / 0 8 / 2 1  
82 /08 /23  
8 2 / 0 8 / 2 5  
8 3/0  2/10 
83/02/14  
83 /02 /21  
83 /02 /23  

TKO30 49   05 .60   123   48 .40   82 /06/23  
82 /06 /24  
82 /06 /25  
82 /06 /26  
82 /08 /19  
82 /08 /21  

Time 

0805  
1 0 0 5  

0830 
0705  
0730 
084 5 
0915  
0725  
0700 
0715  
0 8 0 5  
1 0 0 5  

0845  
06  50 
0710 
0830 
0900  
0720 
0740 
0705  
0800 
0955  
1 3 0 5  
1 4 4 0  
1130  
1240  

0655  

0835  
0905  
0725  
0750 
0 7 0 5  
0800 
0 9 5 5  
1 3 1 0  
1 4 4 5  
1130  
1 2 4 0  

0700 
0715  
0840 
0910 
0740 
0710 

- 

0710 

T i d e  

H I G H  SLACK 
FLOOD 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 

F e c . C o l i f .  

<2  
2 

< 2  
2 

< 2  
<2  
1 7  
< 2  

2 
< 2  
< 2  
< 2  

7 
1 7  
11 

9 
5 

< 2  
2 

< 2  
2 
5 

< 2  
< 2  

2 
5 

5 
1 7  
3 3  
8 
8 
5 

1 4  
11 

2 
< 2  
31 
< 2  
23  

7 
23  
79 
33  

5 
13 

S a l i n i t y  

26.0 
25.0 

24 .0  
24 .5  
24.0 
24.0 
24 .5  
26.5 
26.0 
24.0 
25.0 
25.0 

24.0 
24.0 
24.0 
24.0 
24 .5  
26 .5  
26.0 
24.0 
25.0 
25.0 
28.0 
26 .5  
26.0 
25 .5  

24.0 
24.0 
24.0 
23 .5  
26 .5  
27.0 
24.0 
25.0 
25.0 
28.0 
26 .5  
27.0 
22.0 

24.0 
24.0 
24.0 
24 .O 
26.0 
24 .0  
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Daily  Data Record for Marine Sample  Stations 

Station 

TKO30 

TKO31 

TKO32 

TKO33 

TKO34 

Latitude Longitude  Date 

continued...  82/08/23 
82/08/25 
83/02/10 
83/02/14 
83/02/21 
83/02/23 

49  06.25  123  44.40  82/08/19 
82/08/21 
82/08/23 
83/02/10 
83/02/14 
83/02/21 
83/02/23 

49  06.42  123  44.50  82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 

49  06.40  123  44.78  82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 

49  05.65  123  41.59  82/06/22 
82/06/23 
82/06/24 
82/06/25 
82/06/26 
82/08/18 
82/08/19 
82/08/21 
82/08/23 
82/08/25 

Time 

0800 
1000 
1310 
1450 
1135 
1245 

0740 
0710 
0800 
1310 
1450 
1140 
1245 

0910 
0935 
0940 
1050 
1200 
0910 
0850 
0900 
0945 
1145 

0925 
0935 
1040 
1150 
0910 
0855 
0905 
0945 
1145 

0920 
0920 
0935 
1040 
1150 
0915 
08 50 
0905 
0950 
1145 

Tide 

H I G H  SLACK 
FLOOD 
H I G H  SLACK 
FLOOD 
EBB 
EBB 

EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 

Fec.Colif. 

2 
2 
<2 
79 
2 
8 

4 
4 
2 
<2 
23 
4 
2 

<2 
5 
2 
8 
2 
8 
2 
33 
<2 
2 

<2 
(2 
5 
2 

(2 
5 
14 
2 
<2 

<2 
<2 
5 
2 
2 

<2 
2 
4 
2 
2 

Salinity 

25.0 
25.0 
25.0 
21.0 
25.0 
15.0 

26.0 
24.0 
25.0 
21.5 
11.0 
24.5 
26.5 

22.0 
23.0 
24.0 
22.0 
23.0 
23.0 
27.0 
24 .O 
24.0 
24.0 

23.0 
23.0 
22.0 
23.0 
23.5 
22.0 
22.0 
24.0 
24.0 

22.0 
23.5 
22.0 
22.0 
23.0 
25.0 
22.0 
22.0 
24.0 
25.0 
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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  

TKO35 

TKO36 

TKO37 

TKO38 

TKO39 

TKO40 

TKO41 

L a t i t u d e  

49   05 .65  

49  05.61 

49  00.90 

49  00.80 

49  00.70 

49  00.75 

49  00.50 

L o n s i t u d e  

1 2 3   4 1 . 4 0  

123   41 .20  

1 2 3   4 1 . 1 5  

1 2 3   4 1 . 0 2  

1 2 3   4 1 . 0 0  

1 2 3   4 0 . 9 0  

123   40 .78  

Date 

82 /08 /21  
82 /08 /23  
82 /08 /25  

82 /08 /21  
82 /08 /23  
82 /08 /25  

82 /08 /21  
82 /08 /23  
82 /08 /25  

82 /06 /22  
82 /06 /23  
82/06/24  
82 /06 /25  
82 /06 /26  
82 /08 /18  
82/08/19  

82 /06 /22  
82 /06 /23  
82 /06 /24  
8 2 / 0 6 / 2 5  
82 /06 /26  
82 /08 /18  
82/08/19  

82 /06 /22  
82 /06 /23  
82/06/24  
82 /06 /25  
82/06/26  
82 /08 /18  
82/08/19  

82 /06 /22  
82 /06 /23  
82/06/24  
82 /06 /25  
82 /06 /26  
82 /08 /18  
82/08/19  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  
83/02/09  
83 /02 /15  
83/02/17  

Time 

0910  
0955  
1 2 0 0  

0915  
0955  
1155 

0920 
0950 
1 1 5 0  

0945  
0955  
1000  
1105 
1220  
0930 
0920 

0945  
0955  
1 0 0 0  
1 1 0 5  
1 2 2 0  
0930 
0920 

0950 
0955  
1 0 0 5  
1 1 0 5  
1 2 2 5  
0 9 3 5  
0 9 2 5  

1 0 0 5  
0600 
0630 
0755  
08  20 
0630 
0 9 3 5  
0615  
0710 
0920 
1 2 3 0  
1020  
0935  

T i d e  

EBB 
EBB 
H I G H  SLACK 

EBB 
EBB 
H I G H  SLACK 

EBB 
EBB 
H I G H  SLACK 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 

EBB 
EBB 
EBB 
EBB 
EBB 
EBB 
EBB 

H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 

EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
H I G H  SLACK 
EBB 
EBB 

83 /02 /18   0915  H I G H  SLACK 

F e c . C o l i f .  

23  
79 

2 

79 
13 

2 

23  
8 
2 

5 
< 2  
<2  
(2  

8 
< 2  

2 

< 2  
< 2  
< 2  
< 2  

8 
2 

< 2  

< 2  
2 

< 2  
< 2  
< 2  
< 2  

2 

< 2  
< 2  

2 
1 3  

2 
8 

< 2  
13 
< 2  

7 
2 

( 2  
1 3  
8 

S a l i n i t y  

24.0 
24.0 
24.0 

25.6 
24.0 
25.0 

25.0 
24.0 
25.0 

22.0 
24.0 
24.0 
24 .0  
22.5 
25 .5  
24.0 

22.0 
24.0 
24.0 
24 .0  
23.0 
25 .5  
23.0 

22.0 
24.0 
24.0 
24.0 
23.5 
25 .5  
22.0 

24 .O 
24.0  
24.0 
24.0 
24 .5  
25 .5  
28 .0  
22 .5  
24.0 
24.0 
28.0 
2 4 . 5  
25.0 
25 .5  

Y 
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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  

T i d e  Time 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 F e c . C o l i f .  S a l i n i t y  

TKO41 c o n t i n u e d . . .   8 3 / 0 2 / 2 2  
83 /02 /23  

0935  
1200 

H I G H  SLACK 
H I G H  SLACK 

4 
8 

24.0 
23 .0  

TKO42 49   00 .32   123   40 .62   82 /06/22  
82 /06 /23  
82/06/24  
82 /06 /25  
82/06/26  
82 /08 /18  
82/08/19  
82 /08 /21  
82 /08 /23  
8 2 / 0 8 / 2 5  
83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  
83/02/22  
83 /02 /23  

1 0 0 5  
0605  
0635  
0800 
08  20 
0630 
0935  
0615  
0710 
0920 
1230  
1020 
0935  
0915  
0935  
1200 

EBB 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 

< 2  
< 2  
< 2  

4 
7 
8 
2 
8 
5 
5 
4 
5 

13 
1 4  

5 
5 

24.0 
24.0 
24.5 
24 .0  
24 .5  
25 .5  
26.0 
24 .0  
24.0 
24.0 
28.0 
24.0 
24.5 
23 .5  
22.0 
25.0 

I 

II 

I 

TKO43 4 9   0 0 . 9 9   1 2 3   4 1 . 3 8 .   8 2 / 0 6 / 2 3  
82/06/24  
82 /06 /25  
82/06/26  
82 /08 /18  
82 /08 /19  
82 /08 /21  
82 /08 /23  
82 /08 /25  
83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  
83 /02 /22  
83 /02 /23  

0605  
0635  
0800 
0820 
0635  
0940 
0615  
0710 
0920 
1 2 3 5  
1 0 2 5  
0935  
0 9 1 5  
0940 
1 2 0 5  

EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 

< 2  
2 
5 
2 
2 
5 
5 
2 
2 
7 

2 1  
8 
8 

49 

a 

24.0 
24 .0  
24.0 
24 .O 
25.5 
26.0 
22.0 
24 .O 
25.0 
26 .5  
25.0 
21.5 
24.0 
24.0 
21.5 

II) 

I 

TKO44 49   00 .89   123   41 .25   82 /06 /23  
82 /06 /24  
82 /06 /25  
82/06/26  
82 /08 /18  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  
83 /02 /09  
83 /02 /15  
83/02/17  
83 /02 /18  
83/02/22  
83 /02 /23  

0610 
0640 
0800 
0 8 2 5  
0640 
0615  
0 7 1 5  
0920 
1 2 3 5  
1 0 2 5  
0940 
0915  
0940  
1 2 0 5  

EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
H I G H  SLACK 

7 
2 

1 3  
2 
2 

13 
4 
5 
5 

13 
1 7  
23  
3 3  

8 

24.0 
24.0 
24.0 
24.0 
26.0 
24.0 
24.0 
24 .5  
28.0 
1 9 . 5  
25.0 
22.0 
20.0 
22.0 
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D a i l y  Data Record  f o r  Marine S a m p l e   S t a t i o n s  

T i d e  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 

TKO45 49   00 .82   123   41 .40   82 /06/23  
82/06/24  
82 /06 /25  
82/06/26  
82 /08 /18  
8 2 / 0 8 / 2 1  
82 /08 /23  
82 /08 /25  
83/02/09  
8 3 / 0 2 / 1 5  
83/02/17  
83/02/18  
83 /02 /22  
83 /02 /23  

Time F e c  .Col i f .  S a l i n i t y  

0615  
0640 
0805  
0830 
0640 
0620 
0 7 1 5  
0925  
1 2 3 5  
1030  
0940 
0920 
0945  
1210  

EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
EBB 

2 
2 
5 
4 

(2 
33  
11 
< 2  

8 
23  

2 
23  
13 
1 5  

23.5 
24.0 
24.0 
24 .5  
26.0 
24.0 
24.0 
24.0 
28.0 
20 .5  
26.0 
23 .5  
25.0 
22.5 

m 

m 

TKO46 49   00 .81   123   41 .65   82 /06 /23  
82/06/24  
82 /06 /25  
82/06/26  
82/08/18  
82 /08 /21  
82 /08 /23  
82 /08 /25  
83 /02 /09  
83 /02 /15  
83/02/17  
83 /02 /18  
83 /02 /22  
83/02/23  

0620 
0645  
0 8   1 0  
0830 
0645  
0625  
0 7 1 5  
0925  
1240  
1030 
0940 
0920 
0 9 4 5  
0945  

EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
H I G H  SLACK 
EBB 

< 2  
5 
5 

< 2  
8 

1 4  
3 3  
11 
79 

1 7 0  
1 3 0  

70 
8 

3 3  

23.5 
2 4 . 0  
24.0 
25 .5  
26.0 
24.0 
24.0 
24.0 
27.0 
1 9 . 5  
17 .0  
25.0 
22.0 
22.0 

TKO47 49   00 .78   123   41 .50   82 /06/22  
82 /06 /23  
82/06/24  
82 /06 /25  
82 /08 /18  
82 /08 /19  
82 /08 /21  
82 /08 /23  
82 /08 /25  

1 0 1 0  
1 0  1 0  
1 0 1 5  
0755  
0650 
0945  
0635  
0720 
0930  

EBB 
EBB 
EBB 
H I G H  SLACK 
E B B  
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

< 2  
<2 
< 2  
< 2  
< 2  
< 2  

5 
7 
5 

24.0 
24 .O 
24.0 
24.0 
26.0 
23.0 
24.0 
24.0 
24.0 

24.0 
24 .0  
24.0 
26.0 
24.0 
24.0 
24.0 
24 .0  

TKO48 49   00 .70   123   41 .65   82 /06/22  
82/06/24  
82 /06 /25  
82 /08 /18  
82 /08 /19  
82 /08 /21  
82 /08 /23  
82 /08 /25  

1 0 1 0  
1020  
0750 
0650 
09  50 
0630 
0720 
0930 

EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

< 2  
2 

< 2  
< 2  

2 
5 
7 

< 2  

1 

m 
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D a i l y  Data Record  f o r  Mar ine  Sample S t a t i o n s  

T i d e  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 T i m e  S a l i n i t y  

TKO49 48   59 .49   123   41 .70   82 /06 /22  
82 /06 /23  
82/06/24  
82 /06 /25  
82/08/18  
82 /08 /19  
82 /08 /21  
82 /08 /23  
82/08/25  

1 0 1 5  
1 0 1 5  
1020  
0750 
0 6 5 5  
0955  
0 6 3 5  
0720 
0930 

EBB 
EBB 
EBB 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

< 2  
< 2  
< 2  
<2 

5 
< 2  

5 
49 
(2  

24.0 
24 .0  
24.0 
24.0 
26.0 
24.0 
24.0 
24.0 
24.0 

TKO50 48   59 .42   123   41 .69   82 /06 /22  
82 /06 /23  
82/06/24  
82 /08 /18  
82 /08 /19  
82 /08 /21  
82 /08 /23  
82 /08 /25  

1 0 1 5  
1 0 1 5  
1 0 2 5  
06   55  
0 9 5 5  
06  35 
0 7 2 5  
0935  

EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

<2  
< 2  
< 2  
< 2  

2 
8 
5 
7 

24.0 
24.0 
24.0 
26.0 
24.0 
24 .O 
24.0 
24 .O 

1 

I TKO51 48 58.83 123   41 .10   82 /06 /22  
82 /06 /23  
82/06/24  
82 /08 /18  
82/08/19  
82 /08 /21  
82/08/23  
82 /08 /25  

24.0 
24.0 
24 .0  
26.0 
24.0 
24.0 
24.0 
24.0 

1020  
1020  
1 0 2 5  
0655  
1000  
0635  
0 7 2 5  
0935  

EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

<2  
2 

2 
<2  

8 
1 7  
33 I 

TKO52 48   58 .88   123   40 .95   82 /06 /22  
82/06/23  
82/06/24  
82/08/18  
82/08/19  
82 /08 /21  
82 /08 /23  
82 /08 /25  

1020  
1020  
1 0  25 
0700 
1000  
0640 
0 7 2 5  
09 35 

EBB 
EBB 
EBB 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

< 2  
4 
2 
7 
2 

33 
9 20 

5 

23.0 
23 .5  
24 .0  
26.0 
22.0 
22 .5  
24.0 
24.0 

J 

m 

I 

TKO53 48   59 .00   123   40 .80   82 /06/27  
82 /06 /28  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82 /08 /26  

08  50 
0 8 4 5  
0 8 1 5  
0 8 5 5  
0740 
1600  
06  30 
0705  
0840 
0755  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

13  
5 

(2 
< 2  

4 
< 2  

2 
7 

<2  
< 2  

23.5 
23 .5  
23.5 
24.0 
24.0 
25 .5  
24.0 
25.0 
24.0 
24.0 
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D a i l y  Data Record  fo r  M a r i n e  Sample S t a t i o n s  u 

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  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

F e c . C o l i f .  

5 
23  
< 2  

2 
(2 
< 2  
< 2  

2 
< 2  
< 2  

S a l i n i t y  

TKO54 48   58 .32   123   40 .38   82 /06/27  
82 /06 /28  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82 /08 /24  
82 /08 /26  

0 8 5 5  
0845  
0815  
0855  
0740 
1 6 0 5  
0630 
0705  
0840  
0800 

23 .5  Y 

23.5  
24.0 
24.0 
24.0 
25 .5  
24.0 
24.0 
25.0 
24 .0  

1 

m 

TKO55 48  58.30  123  40.38  82/06/27 
82 /06 /28  
82 /06 /29  
82/06/30  
82 /07 /01  
82 /08 /16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  

0900  
08  50 
0825  
0900 
0745  
1 6 0 5  
0635  
0710 
0 8 4 5  
0800 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

2 
6 
2 

< 2  
<2  
< 2  

2 
< 2  
< 2  
< 2  

23 .5  
23 .5  
24.0 
24.0 
24.0 
25 .5  
25.0 
25.0 
25.0 
25.0 

m 

TKO56 48   58 .04   123   41 .30   82 /06/27  
82 /06 /28  
82 /06 /29  
82 /06 /30  
8 2 / 0 7 / 0 1  
82 /08 /16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  

23 .5  
23 .5  
24.0 
24 .O  
24.0 
25 .5  
25.0 
25 .0  
24.0 
25.0 

0910  
0855  
0830 
0900 
0745  
1 6 1 0  
0635  
0710 
0850  
0800 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

<2  
< 2  
< 2  
< 2  
< 2  
< 2  

2 
5 

< 2  
< 2  

TKO57 48   58 .50   123   41 .20   82 /06/27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82 /08 /16  
82 /08 /20  
82 /08 /22  
8 2/0  8/24 
82 /08 /26  

0 9 1 5  
0900 
08  30 
0900 
0750 
1 6 1 0  
0640  
0715  
08  50 
0805  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

< 2  
2 
2 

< 2  
< 2  
< 2  
< 2  

5 
2 
2 

24.0 
23 .5  
24.0 
24.0 
24.0 
25 .5  
24.0 
24.0 
24.0 
25.0 

TKO 58  48   58 .40   123   41 .09   82 /06/27  
82 /06 /28  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  

2 24.0 
23 .5  
24.0 
24.0 
24.0 
25 .5  

0920 
0900 
0840 
0905  
0805  
1 6 1 5  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
FLOOD 

1 7  
< 2  
< 2  
<2  

5 

IL 

1 
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D a i l y  Data Record  f o r  Marine S a m p l e   S t a t i o n s  
Y 

I 

H 

I 

T i d e  F e c . C o l i f .  Time 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 S a l i n i t y  

TKO58 c o n t i n u e d . . .   8 2 / 0 8 / 2 0  
82/08/22  
82/08/24  
82/08/26  

0640 
0715  
0855  
0805  

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

5 
13 
<2  
11 

23.0 
24.0 
24.5 
24 .5  

TKO59 48   58 .38   123   41 .15   82 /06 /27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82/08/26  

0930 
090 5 
0840 
0905  
0805  
1 6 1 5  
0645  
0715  
0 8 5 5  
0805  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
LOW SLACK 
FLOOD 
EBB 
H I G H  SLACK 
FLOOD 
FLOOD 

8 
1 4  

2 
< 2  
< 2  

4 
< 2  
70 

2 
5 

24.0 
23 .5  
24.0 
24.0 
24.0 
25 .5  
22.0 
24.0 
25.0 
24 .0  

I 

I 

TKO60 48   58 .28   123   41 .28   82 /06 /27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82 /08 /16  
82/08/20  
82/08/22  
82/08/24  
82/08/26  

0935  
0910 
0850 
09   10  
0750 
1620  
0645  
0720 
0900 
0815  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

2 
5 

< 2  
2 

< 2  
< 2  
< 2  
< 2  
<2  

2 

24.0 
23 .5  
24.0 
24 .0  
24.0 
25 .5  
23.0 
24 .O  
24.5 
24 .O 

TKO61 4 8  58 .32   123   41 .48   82 /06 /27  
82 /06 /28  
82/06/29  
82/06/30 
8 2 / 0 7 / 0 1  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82/08/26  

0940 
0910 
08  50 
0910 
0750 
1 6 2 0  
0650 
0720  
0700  
0815  

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

5 
( 2  
< 2  

4 
2 
5 

< 2  
2 

< 2  
2 

23.5 
24.0 
24.0 
2 4 . 0  
23.5 
25.5 
22.0 
24.0 
24.0 
25 .0  

Q 

I 

111 

TKO62 48   58 .41   123   41 .48   82 /06/27  
82 /06 /28  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82/08/26  

0945  
0915  
08  50 
0910 
0755  
1620  
0650  
0720 
0 9 0 5  
0820 

H I G H  SLACK 
FLOOD 
LOW SLACK 
LOW SLACK 
EBB 
FLOOD 
EBB 
HIGH SLACK 
H I G H  SLACK 
FLOOD 

13 
2 

< 2  
< 2  

5 
< 2  
13 
23  
1 7  

5 

23.5 
24.0 
24.0 
24.0 
23.5 
25 .5  
24.0 
24.0 
24.0 
24.0 
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I 

S t a t i o n  

TKO63 

TKO64 

TKO65 

TKO66 

TKO67 

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  

L a t i t u d e   L o n g i t u d e  Date 

48   58 .30   123   41 .68   82 /06/27  
82 /06 /28  
82 /06 /29  
82 /06 /30  
82 /07 /01  
82 /08 /16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  

48   58 .48   123   41 .60   82 /06/27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82 /08 /16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  

4 8  58.53 123   41 .48   82 /06 /27  
82 /06 /28  

’ 82 /06 /29  
82 /06 /30  
8 2 / 0 7 / 0 1  
82 /08 /16  
82/08/20  
82 /08 /22  
82 /08 /24  
82/08/26  

4 8   5 9 . 0 2   1 2 3   3 9 - 3 5   8 2 / 0 6 / 2 7  
82 /06 /28  
82/06/29  
82 /06 /30  
82 /07 /01  
82 /08 /16  
82/08/20  
82 /08 /22  
82 /08 /24  
82 /08 /26  

48   58 .95   123   40 .05   82 /06 /27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  

Time 

09   50  
0915  
0 8 5 5  
0910 
0755  
1 6 2 5  
06  50 
0 7 2 5  
0 9 1 5  
0820 

0955  
0920 
0 8 5 5  
0915  
0755  
1 6 2 5  
0655  
0725  
0915  
0820 

0 9 5 5  
0920 
0900 
0915  
0755  
16  30 
0655  
0 7 2 5  
0920  
0825  

1000  
0925  
0900  
0915  
0800 
1630 
0700  
0 7 2 5  
0920  
0825  

1 0 0 5  
0925  
0 9 0 5  
0920 
0800 
1630  

T i d e  

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
EBB 
FLOOD 

Fee-Colif. 

22 
2 
5 
5 
2 
8 

70 
79 
< 2  

2 

1 3  
( 2  
<2  
< 2  
<2  

5 
79 
< 2  
< 2  
<2 

5 
< 2  
(2 

5 
4 
2 

< 2  
< 2  

2 
< 2  

< 2  
< 2  
< 2  

2 
< 2  
< 2  
< 2  
< 2  

4 
2 

< 2  
1 3  
< 2  
< 2  
<2  
< 2  

S a l  i n i  ty 

23.0 
24.0 

23 .5  
23.5 
25 .5  
25.0 
24.0 
24.0 
24.0 

24.0 

23.0 
24 .5  
24.5 
24.0 
23 .5  
25 .5  
25.0 
25.0 
24.0 
25 .0  

23.5 
24.0 
24.0 
24 .O  
23 .5  
25 .5  
24.0 
25 .0  
24.0 
24 .O  

23.0 
24 .0  
24.0 
24.0 
24.0 
25 .5  
22.0 
24.0 
24.0 
24 .0  

23.5 
24.0 
24.0 
24.0 
23.5 
25 .5  
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D a i l y  Data Record  f o r  M a r i n e  Sample S t a t i o n s  

S a l i n i t v  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 .  

TKO67 c o n t i n u e d . . ,  82 /08/20  
82 /08 /22  
82/08/24  
82/08/26  

0705  
0730 
0920 
0825  

EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

2 
2 
5 

< 2  

24.0 
24.0 
24.0 
24 .0  

TKO68 48   58 .65   123   40 .00   82 /06 /27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24 
82/08/26  

1010  
0930 
0910 
0920 
0800 
1 6 3 5  
0705  
0730 
0920 
0825  

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
EBB 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

5 
< 2  
< 2  
< 2  
<2  
< 2  
<2  
< 2  
< 2  
<2  

23 .5  
24.0 
24.0 
24.0 
23 .5  
25 .5  
22.0 
24 .O  
24.5 
24 .O  

TKO69 48   58 .12   123   39 .42   82 /06/27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82/08/26  

1 0 1 5  
0930 
0 9 1 5  
0920 
0 8 0 5  
1635 
0705  
0 7 3 5  
0 9 2 5  
0830 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
LOW SLACK 
FLOOD 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

< 2  
< 2  
< 2  
< 2  
<2  
< 2  
< 2  
< 2  
<2  

2 

24.0 
24.0 
24.0 
24.0 
24.0 
2 5 . 5  
23.0 
24 .O  
24.5 
24.0 

TKO70 48   58 .02   123   39 .50   82 /06 /28  
82 /06 /29  
82/06/30  
82/07/01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82/08/26  

1135 
1135 
1 0 4 0  
0820 
1 8 0 5  
0 8 4 5  
08 50 
1 0   5 0  
0950  

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 

4 
< 2  
11 
8 
8 

13 
11 
33 

2 

24.0 
24.0 
24.0 
24 .O 
25.5 
24.0 
24.0 
25.0 
25.0 

TKO71 48   56 .50   123   48 .45   82 /06 /27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82 /08 /26  

23 .5  
24.0 
23.0 
24.0 
23.5 
25 .5  
24.0 
24.0 
24.5 
24 .O 

1230  
1130  
1130  
1040  
0 8 3 5  
1800  
0840 
0 8 5 5  
1 0 4 5  
0950 

EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 

4 
< 2  

2 
2 
4 

13  
8 

1 4  
79  
8 

I 

1 

a 
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D a i l y  Data Record  fo r  Marine S a m p l e   S t a t i o n s  

S t a t i o n   L a t i t u d e  

TKO72 48   56 .53  

TKO73 48   56 .45  

TKO74 48   56 .73  

TKO75 48   56 .11  

TKO76 4 8  55 .75  

L o n g i t u d e   D a t e  

1 2 3   3 8 . 3 5   8 2 / 0 6 / 2 7  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82 /08 /16  
82/08/20  
82/08/22  
82/08/24  
82 /08 /26  

123   38 .11   82 /06 /28  
82 /06 /29  
82 /06 /30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82/08/26  

123   38 .29   82 /06/28  
82 /06 /29  
82/06/30  
8 2 / 0 7 / 0 1  
82/08/16  
82 /08 /20  
82 /08 /22  
82 /08 /24  
82/08/26  

1 2 3   3 8 . 0 2   8 2 / 0 6 / 2 7  
82 /06 /28  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  
82 /08 /20  
82 /08 /22  
82/08/24  
82 /08 /26  

123   38 .00   82 /06/27  
82 /06 /28  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20 
82/08/22  

Time 

1 2 3 5  
1140 
1 1 4 0  
1 0 4 5  
0815  
1 8 0 5  
0845  
0855  
1 0 5 0  
0955 

1 1 4 5  
1135 
1 0 5 0  
0815  
1810  
0855  
0900  
1 1 0 0  
1 0 0 0  

1 1 4 5  
1 1 3 5  
1 1 0 0  
0815  
1 & 1 0  
0855  
0900 
1100 
1 0 0 0  

1 0 3 0  
0950 
0 9 2 5  
0930 
1 0 1 0  
1 6 4 5  
0 7 1 5  
0745  
0935  
0845  

1 0 3 0  
0950 
0930  
0935  
1 0 1 5  
1640  
0720  
0745  

T i d e  

EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
FLOOD 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
FLOOD 
H I G H  SLACK 
EBB 
H I G H  SLACK 

F e c   . C o l   i f .  

2 
(2  

2 
49 

5 
33 

4 
(2  
1 3  

4 

49 
5 
2 
5 
7 

13 
2 

< 2  
5 

46 
11 

2 
49 
49 
1 3  

2 
< 2  

7 

5 
5 
2 

27 
4 

< 2  
< 2  

2 
(2 
< 2  

1 3  
1 3  

2 
8 

< 2  
< 2  
< 2  
< 2  

S a l i n i t y  

23.5 
24.0 
24.0 
24.0 
23 .5  
25.5 
24.0 
25.0 
24.0 
25 .0  

23.0 
24.0 
24.0 
24.0 
25 .5  
25.0 
25.0 
24.0 
24.0 

23.0 
24 .O 
24.0 
24.0 
25 .5  
25.0 
24.0 
24.5 
24.0 

24.0 
24 .5  
23 .5  
24 .0  
23.5 
25.5 
24.0 
24 .O  
24.5 
24.0 

24.0 
24 .5  
23.5 
24 .O 
23.5 
25 .5  
25.0 
24.0 
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D a i l y  Data R e c o r d   f o r   M a r i n e  Sample S t a t i o n s  

I Time T i d e  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 F e c . C o l i f .  S a l i n i t y  

TKO76 c o n t i n u e d . . .  82 /08/24  
82/08/26  

0935  
084 5 

H I G H  SLACK 
FLOOD 

< 2  
2 

24.0 
24.0 

TKO77 48   55 .82   123   37 .80   82 /06 /27  
82/06/28  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  

1 0 3 5  
0955  
0930 
0935  
1 0 1 5  
1650 
0720 
0745 
0 9 3 5  
08  50 

EBB 
FLOOD 
FLOOD 
LOW SLACK 
FLOOD 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

2 
11 

5 
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  
< 2  

24.0 
24 .5  
23 .5  
24.0 
23.5 
25 .5  
24.0 
24 .O  
24.0 
24 .O 

I 

TKO78 48   55 .68   123   37 .72   82 /06 /27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
8 2/08/24 
82/08/26  

1040 
1000 
0 9 3 5  
0935  

8 
5 
5 

< 2  
2 

1 4  
< 2  
< 2  
< 2  
< 2  

EBB 
FLOOD 
FLOOD 
LOW SLACK 
FLOOD 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

24.5 
24 .5  
23.5 
24.0 
23.5 
25 .5  
24.0 
24.0 
24.0 
25.0 

1 0 1 5  
1 6 5 5  
0720 
0745  
0935  
08  50 

J 

TKO79 48   56 .00   123   37 .89   82 /06/27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82/08/26  

1 0 4 5  
1000 
0935  
0940 
0940 
1 6 5 5  
0725  
0750 
0940  
0900 

EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

< 2  
< 2  

2 
< 2  
< 2  

2 
< 2  

4 
<2  
< 2  

24.5 
24 .5  
23.0 
24.0 
23 .5  
25 .5  
24.0 
24.0 
24.0 
24 .O 

I 

I 

rl 

TKO80 49   00 .30   123   35 .90   82 /06/27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82 /08 /16  
82 /08 /20  
82 /08 /22  
82/08/24  
82/08/26  

1 0 5 0  
1 0 0 5  
0940  
0940 
0 9 3 5  
1700  
0725  
0750 
0940 
0900 

EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

<2  
< 2  

2 
< 2  

5 
2 
2 

< 2  
2 

< 2  

24 .5  
25.0 
23.0 
24 .0  
23.5 
25 .5  
24.0 
24.0 
24.0 
24 .O 

21 

IW 

rl 

1 

Y 
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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  

TKO81 

TKO82 

TKO83 

TKO84 

TKO85 

TKO86 

L a t i t u d e   L o n g i t u d e  Date 

48   59 .80   123   36 .15   82 /06/27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82 /08 /20  
82/08/22  
82/08/24  
82/08/26  

48   59 .28   123   36 .50   82 /06 /29  
82/06/30  
82 /07 /01  
82/07/27  
82/07/28  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82/08/26  

48   59 .18   123   38 .10   82 /06/27  
82 /06 /28  
82/06/29  
82 /06 /30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82 /08 /26  

48   58 .99   123   38 .10   82 /06/27  
82 /06 /28  
82/06/29  
82 /06 /30  
82 /07 /01  
82 /08 /16  

48   58 .95   123   38 .42   82 /06 /27  
82 /06 /28  
82 /06 /29  
82 /06 /30  
82 /07 /01  
82/08/16  

48   58 .39   123   38 .45   82 /06/27  
82/06/28  
82/06/29  

Time 

1 0 5 5  
1 0 0 5  
0 9 4 5  
0940 
0940 
1700  
0730 
0755  
0945  
0905  

0 9 4 5  
0945  
0940 
1 0 5 5  
1010  
1700 
0730 
0755  
0945  
0905  

1 1 1 0  
10  20 
0 9 5 5  
0550 
0935  
1 7 0 5  
0740  
0800 
0950 
0910 

1120  
1 0 3 5  
1 0 2 5  
1 0 0 0  
0855  
1 7 2 0  

1 1 2 5  
1040  
1 0   3 0  
1 0 0 5  
0 8  50 
1720  

1 1 3 0  
1040  
1 0 3 0  

T i d e  

EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

FLOOD 
FLOOD 
LOW SLACK 
EBB 
FLOOD 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

EBB 
FLOOD 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 

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 

F e c . C o l i f .   S a l i n i t y  

2 
2 

< 2  
< 2  
< 2  
49 
11 
46 

2 
1 1 0  

11 
< 2  
< 2  

2 
23  

2 
<2  
< 2  

5 
8 

< 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  

24.5 
25.0 
24.0 
24.0 
23.5 
25 .5  
24 .5  
24.0 
24.0 
24 .O  

24.0 
24.0 
23.0 
24 .O  
25.0 
25 .5  
24.0 
24.0 
24.0 
24.0 

24.5 
25 .0  
22.5 
24.0 
23.0 
25.5 
24.0 
24.0 
24.0 
24.0 

20.0 
23.5 
23.5 
24.0 
23.0 
27.0 

1 9 . 5  
24 .O 
20.5 
20.0 
23.5 
25.0 

24.0 
2 2 . 5  
22 .5  
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S t a t i o n   L a t i t u d e   L o n g i t u d e  Date 

TKO86 c o n t i n u e d . . .  82 /06/30  
82 /07 /01  
82/08/16  

TKO87 48   58 .90   123   38 .55   82 /06 /27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09  
83/02/15  
83/02/17  
83 /02 /18  
83/02/22  

TKO88 48   58 .80   123   38 .55   82 /06 /27  
82 /06 /28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09 
83 /02 /15  
83 /02 /17  
83 /02 /18  
83/02/22  

TKO89 48   58 .90   123   38 .92   82 /06/27  
82 /06 /28  
82/06/29  
82 /06 /30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09  
8 3/0  2/15 
83/02/17  

Time T i d e  F e c . C o l i f .  

1 0 0 5  
0850 
1 7 2 5  

1140  
1 0 4 5  
1 0 3 5  
1010 
0845  
1730 
07  50 
0815  
1000  
0920 
1 3 3 5  
1 3 4 5  
1 2 3 5  
1 1 0 5  
1 0 0 5  

1 1 4 5  
1050 
1 0 3 5  
1 0 1 5  
0845  
1730  
0755  
0815  
1000  
0920 
1335 
1350  
1 2 3 5  
1 1 1 0  
1 0 0 5  

1 1 4 5  
1 0 5 5  
1 0 4 0  
1 0 1 5  
0845  
1 7 3 5  
0 7 5 5  
0 8 1 5  
1 0 0 5  
0925  
1 3 4 0  
1355 
1240  

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 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
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 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
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 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 

2 
2 

< 2  

< 2  
< 2  

2 
2 

<2  
< 2  

2 
2 

< 2  
< 2  

2 
< 2  

5 
< 2  
< 2  

2 
< 2  
< 2  
< 2  

2 
49 

4 
<2 
< 2  

2 
<2 
< 2  
< 2  
< 2  

2 

11 
5 

< 2  
< 2  

5 
49 

5 
2 

< 2  
<2 
<2 
< 2  
< 2  

S a l i n i t y  

20.5 
23.0 
25.5 

24.0 
23 .5  
22.5 
24 .O 
23.5 
25 .5  
22.0 
23 .0  
24 .5  
25.0 
28.0 
26.0 
24.0 
27 .5  
26.0 

24.0 
23 .5  
22.0 
24.0 
23 .5  
25 .5  
23.0 
23.0 
24.0 
24 .O 
28.0 
26.5 
24.0 
28.0 
28.0 

24.0 
23 .5  
22.0 
22 .5  
23.5 
25 .5  
23.0 
24.0 
24.0 
25.0 
28.0 
26.5 
24.0 
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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  L a t i t u d e  L o n g i t u d e  Date 

TKO89 c o n t i n u e d . . .   8 3 / 0 2 / 1 8  
83/02/22  

TKO90 48   58 .95   123   38 .91   82 /06 /27  
82/06/28  
8 2/0  6/29 
82/06/30  
82 /07 /01  
82 /08 /16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09  
83 /02 /15  
83 /02 /17  
83 /02 /18  
83 /02 /22  

TKO91 48   59 .00   123   39 .12   82 /06 /27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82 /08 /24  
82 /08 /26  
83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  
83/02/22  

TKO92 48   58 .98   123   39 .02   82 /06/27  
82 /06 /28  
82 /06 /29  
82 /06 /30  
82 /07 /01  
8 2   / 0 8 / 1 6  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  
83/02/22  

Time 

1 1 1 0  
1010  

1150  
1 0 5 5  
1 0 4 5  
1 0 1 5  
0845  
1 7 3 5  
0800 
0820 
1 0 0 5  
0925  
1340  
1400  
1240  
1115 
1010  

1150  
1100  
1 0 4 5  
1020  
0840 
1 7 3 5  
0800 
0820 
1010  
0930 
1 3 4 5  
1 4 0 0  
1 2 4 5  
1115 
1 0 1 0  

1 1 5 5  
1100  
1050  
1020  
0840  
1740  
0 8 0 5  
0820 
1010  
0930 
1 3 4 5  
1400  
1 2 4 5  
1 1 1 5  
1 0 1 5  

T i d e  

EBB 
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 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
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 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
HIGH SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

F e c . C o l i f .  

< 2  
< 2  

2 
5 
5 

33  
7 
2 
8 

2 1  
8 

1 3  
< 2  
< 2  

540 
540 

2 

< 2  
< 2  
< 2  
< 2  

5 
2 
5 

33  
4 
8 

< 2  
< 2  

5 
< 2  

5 

2 
2 

23  
33  
49 
23  

5 
3 3  
< 2  

2 
2 

< 2  
1 3 0  

2 
23  

S a l i n i t y  

29.0 
27 .5  

23.5 
24.0 
22.0 
23 .5  
24.0 
25 .5  
22.0 
24.0 
24.5 
25.0 
27.0 
26.5 
24.0 
28.0 
27.0 

24.0 
24.0 
22.0 
24.0 
23.5 
25 .5  
22 .5  
24.0 
24.5 
25.0 
27.5 
27.0 
24.0 
27 .5  
26.0 

23.5 
24.0 
22.0 
22 .5  
24.0 
25 .5  
23.0 
24 .O 
24.0 
25 .0  
27 .5  
26 .5  
23.0 
27 .0  
25 .5  
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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  

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  

TKO93 48   59 .05   123   39 .32   82 /06/27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82 /08 /16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  
83 /02 /22  

TKO94 4 8  59 .05   123   39 .69   82 /06 /27  
82/06/28  
82/06/29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82 /08 /22  
82/08/24 
82 /08 /26  
83/02/09  
83 /02 /15  
83/02/17  
83 /02 /18  
83/02/22 

TKO95 48   59 .15   123   39 .31   82 /06/27  
82 /06 /28  
82 /06 /29  
82 /06 /30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  
82/08/26  
83 /02 /09  
83 /02 /15  
83 /02 /17  
8 3 / 0 2 / 1 8  
83/02/22  

T i m e  

1200  
1 1 0 5  
1050  
1020 
0840 
1 7 4 5  
0 8 0 5  
0825  
1010  
0930 
1350  
1 4 0 5  
1250  
1120  
1 0 1 5  

1200  
1 1 0 5  
10  50 
1020  
0835  
1 7 4 5  
0810 
0825 
1 0 1 5  
05 30 
1350  
1 4 0 5  
1250  
1120  
1 0 2 0  

1 2 0 5  
1 1 0 5  
1100  
1 0 2 5  
0835  
1 7 4 5  
0810 
0825  
1 0 1 5  
09  35 
1350  
1 4 0 5  
1250  
1120  
1 0  20 

T i d e  

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
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 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
E B B  
EBB 
H I G H  SLACK 

F e c . C o l i f .  

5 
7 
8 
8 
5 

< 2  
5 

22 
11 

2 
2 

< 2  
5 

< 2  
8 

2 
< 2  

2 
33  

5 
< 2  

2 
4 
8 

23 
< 2  
< 2  

2 
2 
7 

4 
2 
4 

23 
7 

(2  
2 

< 2  
< 2  
13 
< 2  

2 
2 

< 2  
5 

S a l i n i t y  

24.0 
23 .5  
22.0 
22.0 
23.0 
25 .5  
23.0 
24 .O 
24.5 
25.0 
27 .5  
26.5 
21.5 
28.0 
24.5 

24.0 
23.5 
22.0 
22 .5  
23 .5  
25.5 
22.0 
24.0 
24.0 
25.0 
27.5 
27.0 
26 .0  
28 .0  
25.0 

23.5 
24.0 
22.5 
22.0 
23 .5  
25.5 
22.0 
24.0 
24.0 
25.0 
27.5 
26.0 
25.0 
27.0 
23 .5  

Y 
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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   L a t i t u d e  

TKO96 48  59.30 

TKO97 49  59.05 

TKO98 49  59.00 

TKO99 49  59.05 

L o n g i t u d e  Date 

123   39 .00   82 /06 /27  
82 /06 /28  
82 /06 /29  
82/06/30  
8 2 / 0 7 / 0 1  
82 /08 /16  
82/08/20 
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09  
83/02/15  
83 /02 /17  
83 /02 /18  
83/02/22  

123   39 .32   82 /06 /27  
82/06/28 
82 /06 /29  
82/06/30  
8 2/0  7/0 1 
82 /08 /16  
82/08/20  
82 /08 /22  
82/08/24  
82 /08 /26  
83/02/09  
83 /02 /15  
83 /02 /17  
83 /02 /18  
83 /02 /22  

123   39 .35   82 /08 /20  
82 /08 /22  
82/08/24  
82/08/26  
83 /02 /09  
8 3 / 0 2 / 1 5  
83 /02 /17  
83 /02 /18  
83 /02 /22  

1 2 3   3 9 - 6 9   8 2 / 0 6 / 2 8  
82 /06 /29  
82/06/30  
82 /07 /01  
82/08/16  
82/08/20  
82/08/22  
82/08/24  

Time 

1 2 1 0  
1110  
1 1 0 0  
1 0 2 5  
0835  
1750 
0815  
0830 
1020  
0935  
1 3 5 5  
1410 
1 2 5 5  
1120 
1 0 2 0  

1210  
1 1 1 0  
1 1 0 5  
1 0 2 5  
08  30 
1750 
0820  
0830 
10  20 
0940 
1 3 5 5  
1410  
1 2 5 5  
1 1 2 0  
1 0 2 5  

0 8 3 5  
0 8 4 5  
1 0 4 0  
0950 
1410  
1420  
1 3 1 5  
1130  
1 0 2 5  

1 1 2 5  
1130  
1 0 4 0  
0825  
1 7 5 5  
0840 
0845  
1040 

- T i d e  

EBB 
H I G H  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
H I G H  SLACK 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
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 
H I G H  SLACK 
FLOOD 
H I G H  SLACK 
LOW SLACK 
EBB 
EBB 
H I G H  SLACK 

EBB 
EBB 
H I G H  SLACK 
FLOOD 
EBB 
FLOOD 
EBB 
EBB 
H I G H  SLACK 

H I G H  SLACK 
H I G H  SLACK 
FLOOD 
LOW SLACK 
H I G H  SLACK 
EBB 
EBB 
H I G H  SLACK 

F e c . C o l i f .  

<2  
< 2  
13 
1 3  

2 
< 2  

4 
7 
2 

< 2  
< 2  

2 
2 

< 2  
8 

5 
1 7  
11 
11 
1 7  

2 
1 7  
8 
5 

1 3  
< 2  

2 
13 

5 
1 7  

8 
2 

23  
2 
2 
2 
2 

< 2  
1 7  

8 
49 

2 
2 

33  
11 

8 
5 

S a l i n i t y  

24.0 
24 .O 
22.5 
22.0 
24.0 
25 .5  
22.0 
24.0 
25.0 
25 .0  
27 .5  
27.0 
25.0 
28 .O 
25.0 

23 .5  
24 .O  
22.0 
22.5 
24.0 
25 .5  
22.0 
24 .5  
24 .5  
25.0 
27.5 
28.0 
24.5 
26.0 
22 .5  

24.0 
24.0 
24 .5  
25.0 
28.0 
25 .0  
23 .5  
26.0 
22 .5  

24.0 
24.0 
24.0 
24 .0  
25.5 
23.0 
2 4 . 0  
24 .5  



- 51 - 

m 

Y 
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APPENDIX I . .~ 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  

TKO99 

TKlOO 

T K l O l  

TK102 

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 59.29 

49 59.20 

49 59.15 

123 39.60 

123 39.43 

123 39.31 

TK103 49 59.30 123 39.00 

D a t e  

82/08/26 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

82/08/20 
82/08/22 
82/08/24 
82/08/26 
83/02/09 
8 3/02/15 
83/02/17 
83/02/18 
83/02/22 

82/08/20 
82/08/22 
82/08/24 
82/08/26 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

82/06/27 
82/06/28 
82/06/29 
82/06/30 
82/07/01 
82/08/16 
82/08/20 
82/08/22 
82/08/24 
82/08/26 
83/02/09 
83/02/15 
83/02/17 
83/02/18 
83/02/22 

82/06/27 
82/06/28 
82/06/29 
82/06/30 
82/07/01 
82/08/16 

T i m e  

0950 
1415 
1430 
1310 
1130 
1030 

0835 
0835 
1035 
0945 
1415 
1425 
1305 
1130 
1035 

08 30 
0835 
1030 
0945 
1405 
1410 
1305 
1125 
1040 

1215 
1115 
1105 
1030 
08 30 
1755 
08 20 
0840 
1030 
0940 
1405 
14 10 
1300 
1125 
1040 

1220 
1120 
1120 
1035 
08 30 
1755 

T i d e  

FLOOD 
EBB 
FLOOD 
EBB 
EBB 
HIGH  SLACK 

EBB 
EBB 
HIGH  SLACK 
FLOOD 
EBB 
FLOOD 
EBB 
EBB 
HIGH  SLACK 

EBB 
EBB 
HIGH  SLACK 
FLOOD 
EBB 
LOW SLACK 
EBB 
EBB 
HIGH  SLACK 

EBB 
HIGH  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
HIGH  SLACK 
EBB 
EBB 
HIGH  SLACK 
FLOOD 
EBB 
LOW SLACK 
EBB 
EBB 
HIGH  SLACK 

EBB 
HIGH  SLACK 
FLOOD 
FLOOD 
LOW SLACK 
HIGH  SLACK 

F e c . C o l i f .  

13 
2 

17 
49 
9 

14 

2 
4 

<2 
2 

2 
17 
5 
7 

5 
79 
11 
2 
5 

21 
17 
2 

79 

2 
4 
2 
7 
13 

240 
49 
31 
31 
2 

49 
<2 
7 

<2 
49 

14 
23 
4 
8 
2 

49 

2 .  

S a l i n i t y  

24.5 
28.0 
16.0 
19.5 
23.5 
19.0 

24.0 
24 .O  
24.5 
25.0 
27.0 
24.0 
21.5 
25.0 
20.0 

24.0 
24.0 
24.5 
25.0 
26.0 
17.5 
24.0 
27.0 
21.5 

23.0 
23.5 
22.0 
22.0 
23.5 
25.5 
24.0 
25.0 
25.0 
25.0 
24.0 
26 .O 
19.0 
26.5 
23.0 

23.5 
23.5 
22.0 
22.5 
23.5 
25.5 



- 52 - r 

APPENDIX I 
Daily Data  Record  for  Marine  Sample  Stations 

Station  Latitude  Longitude  Date 

TK103 continued... 82/08/20 
82/08/22 
82/08/24 
82/08/26 
83/02/09 
83/02/15 
03/02/17 
83/02/18 
83/02/22 

Time 

0825 
0845 
1025 
0940 
1400 
1415 
1255 
1125 
1045 

Tide 

EBB 
EBB 
H I G H  SLACK 
FLOOD 
EBB 
FLOOD 
EBB 
EBB 
H I G H  SLACK 

Fec.Colif. 

8 
2 
2 
2 
7 

<2 
8 

<2 
11 

Salinity 

23.0 
24.0 
24.0 
24.0 
28.0 
27.5 
25.5 
27.5 
26.0 
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APPENDIX I 1  

SUMMARY  OF FECAL  COLIFORM MPN DATA FOR MARINE 
SAMPLE STATIONS 
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APPEND1 X I I I 

FRESHWATER  SAMPLE STATION  LOCATION  DESCRIPTIONS 
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APPEND1 X I  I  I FRESHWATER SAMPLE STATION LOCATION DESCRIPTIONS 

STAT1 ON DESCRIPTION RECEIVING WATER 
I 

s 1  
SIA 
s2 
s3  

s4  

s5 
S6 

s7 
S8 

s9 

s 10 
s 11 

s 12 

S 13 

S 14 

S 15 

S 16 

S 17 
S 18 
s 19 

Stream entering a t  head of Degnen Bay 
Upstream S2 above MacDonald Farm 
Culvert west of government  wharf 
Stream northeast of Gray residence a t  beach 
Stream northwest of Gray residence a t  beach 
Stream on southwest  shore draining marsh area 
Head of small bay on SE side;  private dock 
Drainage cul vert on east  side 
Drainage culvert on Gabriol a I .  south shore, mid- 
way between Gabriola Passage and Fa1 se Narrows 
Drainage culvert a t  east entrance t o  Fa1 se  Narrows 
24" culvert a t  west entrance t o  Fa1 se Narrows 
Creek a t  head of Cufra Canal 

Creek on south  shore  near head of Cufra Canal 
Creek draining Pioneer Pacific camp a t  beach  near 
dock 
Upstream S13 bel ow reservoir 
Kuper I. - SE of ferry sl i p ,  E. of boom area 
Thetis I .  - small creek on Pardee property - W side 
Theti s I. - smal 1 creek on Pardee property - E side 
Thetis I. - drainage near  garbage receptable si te 
Thetis I. - slough drainage on P i 1  key Poin t  Rd 

just  east of Marina Drive 

Degnen Bay 
II I1 

I1 I 1  

I1 I 1  

I1 I1 

11 I1 

II II 

I1 II 

Fa1 se  Narrows 
I1 I 1  

I1 I 1  

Cufra Canal 
(North Cove) 

I1 I1 

North  Cove 
I1  I1 

Tel  egraph  Harbour 
C1 am Bay 

I1 II 

I1 I1 

I I  I1 
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APPEND1 X I V  

DAILY  BACTERIOLOGICAL MF DATA FOR FRESHWATER 

SAMPLE  STATIONS 
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AppEN)IX IV DAILY BPCTERIOLOGICAL b+F WTA FOR FRESWAER SAMRE STATIONS 

SAMPLE CalECTION couNT/loo nt SAMPLE CCUECTION caMT/loo nt 
STATION DATE F.C. F.S. STATION DATE F.C. F.S. 

s2 

s3 

s4 

s5 

s1 June 27/82 
28/82 

Feb 15/83 
16/83 
17/83 
18/83 

Slh Feb 16/83 
17/83 
18/83 

June 28/82 
Feb 15/83 

16/83 
17/83 
18/83 

June 26/82 
27/82 

Feb 15/03 
16/83 
17/83 
18/83 

June 26/82 
27/82 
28/82 

Feb 15/83 
16/83 
17/83 
18/83 

Feb 15/83 
16/83 
17/83 
18/83 

12, ooo 
2, sal 
60 
110 
no 
60 

60 
130 
40 

110 
40 
20 
120 
60 

3, Jx) 
6,600 
110 

< 10 
250 
20 

160,OX 
1,100 

440 
20 

540 
250 
30 

90 
40 
90 
10 

S6 

s7 

s8 

s9 

s10 

s11 

Sl2 

S13 

S14 

Feb 15/83 
16/83 
17/83 
18/83 

Feb 15/83 
16/83 
17/83 
18/83 

June 27/82 
28/82 

Feb 15/83 
16/83 
17/83 
18/83 

Feb 15/83 
16/83 
17/83 
18/83 

Feb 17/83 
21/83 
22/83 

Feb 17/83 
21/83 
22/83 

June 28/83 

June 28/83 

110 
50 

610 
90 

< 10 
< 10 
10 

< 10 

170,oOO 
5,700 

140 
270 
540 
150 

< 10 
10 
160 
10 

150 
90 
120 

60 
10 
51 

110 

24 
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PPPENDIX IV DAILY  BPCTERIOLOGICAL MF WTA FOR FRESHJATER SPMPLE STATIONS 
(Continued) 

SPMPLE COUECTION COUNTnOO nt WPLE caLEcnON mn00 rk 
STATION DATE F.C. F .S. STATION DATE F.C. F.S. 

S15 June 29/82 
30/82 

S 16 Feb 17/83 
21/83 
22/83 

S17 Feb 17/83 
21/83 
22/83 

61 
220 

60 
100 
70 

< 10 
< 10 
< 10 

95 s10 Feb 17/83 80 - 
480  21/83 10 - 

22/83 25 - 
s19 Feb 17/83 30 - 

- 21/83 40 - 
20 22/83 115 - 



- 66 - 
Y 

APPENDIX V 

SUMMARY OF BACTERIOLOGICAL  RESULTS FOR FRESHWATER 

SAMPLE STATIONS 
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PPPENIIX V ! S l " R Y  OF BpclERIOLOGICAL RESUTS FOR FRESHJATER %E STATIONS 

SPMJLE FEW COLIFORM/100 ni. F E W  mTOCOCC1/100 nt FC:FSa 
STATION No. of  Sarples  Range Mean No. of  Sarples Range Man RATIO 

s1 
SlA 
s2 
s3 
s4 
s5 
S6 
s7 
S8 
s9 
SlO 
s 11 
SI2 
Sl3 
S 14 
Sl5 
S 16 
S 17 
S18 
SI9 

6 
3 
5 
6 
7 
4 
4 
4 
2 
4 
4 
3 
3 
1 
1 
2 
3 
3 
3 
3 

60-l2,m 
40-130 
20-120 

< 106,600 
20-160, m 
10-90 
50610 

< 10-10 
5,700-170,000 
1 4 M 4 0  

< 10-160 
80-150 
l o d o  
- 

2640 
115 
67 

1720 
23,200 

56 
213 
10 

87,860 
275 
48 
117 
61 
23 
110 
141 
77 

< 10 
58 
62 

3 6340 0.76 
- 
5 10 
4800 
3840 

- 
0.2 
0.73 
16.9 

< 1043,200 
< 10-14,033 

- 
7,10023,033 

- 

- 
15, lCll 

< 10 

- 
8.2 

- 
7 

5 10 
288 
20 

- 

- 
61220 
60-100 

< lo-< 10 
1040 
30-115 

aFC:FS ratios are  calcu1ata-I  as the mean o f  daily FC:FS ratios. Ratios are not usually  calculated  Lnless 
both FC and FS values exceed 100/100 rrl 

bA value of lO/100 rrl i s  used in the calculations o f  the mean. 
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APPEND1 X V I  

BIOCHEMICAL  CONFIRMATION  RESULTS 



- 69 - 

1 INTRODUCTION 

The accuracy of the MPN t e s t  procedure i n  recovering  fecal 
coliforms  (specifically  Escherichia  coli ) from the marine  environment i s  
routinely  tested as part o f  the  microbiol ogy laborat6ry qual i t y  control 
procedure. 

During shellfish  surveys,  a minimum of 10% of all   posit ive 
(growth + gas) A - 1  media tubes  are  subjected  to biochemical identification 
t o  confirm the  presence of E. coli i n  the sample. Positive  tubes  are 
generally picked randomly unless anomolous results are observed a t  
individual sampl es   s ta t ions.  

" 

2 MATERIALS AND METHODS 

Inocula from positive A-1 tubes  are  streaked on Levine's EMB 
agar t o  obtain  isolated  colonies.  After 24 hours incubation on Levine's 
EMB, typical  coliform  colonies  are picked for  further biochemical 
identification.  If no typical  coliform  colonies  are present, atypical 
colonies  are  selected  for biochemical screening. 

All isolates  are  subjected  to biochemical screening using the 
API20E system (Anal ytab  Products, New York) . 
3 RESULTS AND DISCUSSION 

The percentage  recovery of E. coli  was 96% (122/127) for  the 
" 

June 1982 survey and 94.5% for the February 1983 survey. 
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