
. I  





SHELLFISH-GROWING WATER SANITARY  SURVEY 

OF 
GABRIOLA  ISLAND AND OUTLYING  AREAS 

B R I T I S H  COLUMBIA, 1 9 7 5  

by 

0. B. A r n e y  and B.   Kay  



ABSTRACT 

A sanitary  survey  of  Gabriola  Island and outlying  areas was conducted 
between July 21 and August 27, 1975, by personnel of the Environmental 
Protection  Service,  Pacific Region. 

The purpose of the survey was to  fully  evaluate  the  quality of the 
growing water i n  the area  since no previous studies had been performed 
and thereby to   c lass i fy  the waters as  contaminated o r  uncontaminated 
with  respect  to  the  health hazard associated  with  the consumption of 
molluscan shellfish  harvested from the waters. 

A to ta l  of 307 marine samples was bacteriologically examined during the 
survey. Thirteen of the 64 marine sample s ta t ions d i d  not meet the 
acceptable  shellfish growing water  fecal  coliform  standard.  Contri- 
b u t i n g  factors were untreated  domestic sewage ocean discharges, seepage 
from faulty  residential  and  commercial septic-tank  absorption-field 
systems, raw  sewage  from boats, and  landwash d u r i n g  periods of h i g h  
rai  nfall . 
A recommendation i s  made t o  amend the  existing B.C. Fishery  Regulations' 
contaminated  area Schedule J closure, and t o  close 4 additional  locations 
t o  the  direct  harvesting  of  shellfish  until such time as the  identified 
pollution  sources  are removed. 



RESUM6 

Le  personnel  du  Service  de  protection  de  l'environnement de la  rGgion  du 

Pacifique  a  effectu6  entre  le  21  juillet  et  le  27  aoGt  1975  une  6tude 

sanitaire  des  eaux  c6tiZres  entourant  l'ile  Gabriola. 

Le  but de cette  6tude  6tait  d'gvaluer  l'6tat  des  eaux  de  cette  zone,  qui 

n'avaient  fait  l'objet  d'aucune  &tude  antgrieure,  afin  de  les  classer  en 

eaux  polluges  et  en  eaux  non  polluges  en  fonction  des  risques  pour  la  santE 

rgsultant  de  la  consommation  des  mollusques  provenant  de  ces  eaux. 

Au  total,  on a analysG 307 6chantillons  d'eau  de  mer  au  cours de  cette  6tude. 

Treize  des 64 stations-tGmoins  ne  rgpondaient  pas  aux  normes  concernant  les 

coliformes  fgcaux  dans  les  eaux 2 crustacgs. Les  facteurs  de  pollution 
Gtaient:  1'6coulement  direct des eaux  d'Ggouts mQnagGres, les  infiltrations 

dues  aux  dGfectuosit6s  des  systzmes 8 absorption  des  fosses  septiques  des 

bstiments  r6sidentiels  et comerciaux, les  dcchets  jet&  par  les  bateaux 

et  les  Gcoulements  provenant  de  la  terre  au  moment  des  pluies  torrentielles. 

On  recommande  de  modifier  les Gglements actuels  r6gissant  la  psche  en 

Colombie-Britannique  (Annexe J Fermeture  de  la  r6gion  pollu6e)  et  d'interdire 

la  pcche  directe  des  mollusques 8 4 autres  endroits  jusqu'8  ce  que  les 

causes  de  pollution  susmentionn6es  aient  disparu. 

t 
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1 INTRODUCTION 

4 

Gabriola Island i s  a popular  recreational  area and has a con- 
siderable  sumer  population. The 1974 census l i s t s  the permanent popu- 
lation a t  825. The island and adjacent  islands have many natural moorage 
areas used by boaters. There are numerous sumner  and year-round  residences 
along  the  Gabriola  Island  shoreline plus three marinas and six resorts. 
In addition, a shipyard is  found a t   S i lva  Bay, a government wharf and 
moorage a t  Degnen  Bay,  and a government ferry  terminal a t  Descanso Bay. 

There are commercial oyster  leases i n  Degnen  Bay  and clams are  
dug comnercial ly a t  Fa1 se Narrows. Many other beaches on the  island and 
surrounding  areas  are  utilized  for  recreational  shellfish  harvesting. 

Because no previous  studies had  been performed, a comprehensive 
study was needed to  fully  evaluate  the qual i t y  of the growing water. 
Consequently,  personnel of the  Shellfish Water Quality Program  of the 
Environmental Protection  Service,  Pacific Region, conducted a bacterio- 
logical  water  quality  survey  of  Gabriola  Island, Ruxton Island, DeCourcy 
Island, and  Nanaimo harbour from July 21 to August 27, 1975. The  Nanaimo 
harbour  portion of  the  survey was i n  support of a biological  study under- 
taken by the Marine Studies Group of the Environmental Protection  Service. 
A sanitary  inspection o f  sewage disposal  facil i t ies on land was carried 
ou t  t o  identify and eva lua te  sources o f  p o l l u t i o n  entering  the growing 
waters. 

2 SAMPLE STATION LOCATIONS 

The object of the survey was t o  examine and classify  the  shell-  
fish growing water  quality of utilizable  resource  areas t h a t  could be 
subject t o  contamination from a variety of  sources,  including  boat 
discharges, sewage out fa l l s ,  and septic t a n k  seepage. 

Both  Ruxton Island and  DeCourcy Island  are popular  moorage 
spots, the l a t t e r  having a Provincial Marine Park (P i ra te ’s  Cove) a t  
i t s  southern end covering 76 acres. Ten sample s ta t ions were positioned 
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i n  these  areas  to  determine the impact of boat  discharges on sur- 
rounding oyster beds. 

The primary areas of  concern on Gabriola  Island  include 
Degnen  Bay, Silva Bay, P i l o t  Bay, Taylor Bay, Descanso Bay,  and False 
Narrows. Degnen  Bay and Silva Bay are  the most popular  boat moorage 
locations and were  sampled extensively. Sampling a t  34 locations 
around the  island was necessary t o  adequately  determine  the growing 
water quali ty of  molluscan shellfish  resource  areas. 

Two registered commercial oyster  leases  located i n  Degnen 
Bay could be subject  to some degree of sewage pollution from boat 
discharges and faulty  residential  disposal systems. Samples  were 
taken at  five  locations  to  assess  the  extent o f  pollution from the 
aforemen ti oned sources. 

Silva Bay has a concentration of commercial establishments 
and provides  services  to  recreational  boaters and touris ts  d u r i n g  the 
summer months. Moorage i s  extensive and although  shore t o i l e t   f a c i -  
l i t i e s   a r e  provided for the  boaters, boa t  sewage disposal  practices 
are  not  controlled, and raw sewage i s  discharged i n t o  the  receiving 
waters. This pollution  source, combined w i t h  sources such as   outfal ls  
and seepage from  commercial and residential  disposal  systems,  necessitated 
12  sample s ta t ions being assigned t o  this area. 

The other sample stations on Gabriola  Island were devoted to  
those  areas  subject t o  contamination from possible  faulty  residential 
disposal  systems. The increased summer population of the  island puts 
an additional load on these  systems and can significantly  decrease 
. inter t idal  zone water  quality d u r i n g  the summer months. 

In addition  to  the  local  sources o f  pollution on Gabriola 
Island, i t  was conceivable  that  discharges from the  City of  Nanaimo 
sewage outfall  and the Harmac Pulp Mil 1 industrial and domestic 
sewage out fa l l s  could  contaminate  the surrounding shoreline of the 
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i s l and .  Twenty  sample s t a t i o n s  were pos i t ioned  f rom  the  Nanaimo 
Five  F inger   Is land sewage o u t f a l l   s o u t h w a r d   t o   t h e  Harmac Mill i n  

Northumberland Channel t o  assess  the  degree  and  extent  of   inf luence 
o f  these  po l   lu t ion  sources.  

Sample s t a t i o n   l o c a t i o n s   a r e  shown i n  Figures 1, 2, and 3, 

and  geograph ica l l y   de f ined  in   Tab le  4 ( Appendix 11 1 ). 

3 FIELD PROCEDURES AND METHODS 

Sampling s t a t i o n s  were se lec ted  and  a b a c t e r i o l o g i c a l  and 

phys ica l   water- test ing  program was developed  to   assess  the  shel l f ish 

g rowing   water   qua l i t y  and t h e   s o u r c e   o f   p o l l u t a n t s .  

3.1 Bacter io logical   Sampl ing  and  Analysis 

All water samples f o r   b a c t e r i o l o g i c a l   a n a l y s e s  were c o l l e c t e d  

i n   s t e r i l e  170  cc  wide-mouth bo t t les   approx imate ly  15 t o  30 cm below  the 
water  surface. ?he w a t e r   d e p t h   a t   c o l l e c t i o n   p o i n t s   o v e r   t h e   s h e l l f i s h  
beds d i d   n o t  exceed  1.2  metres. Samples  were co l l ec ted   by   boa t   o r   by  

wading  and s to red   i n   coo le rs   a t   t empera tu res   no t   exceed ing  10°C u n t i l  
processed.  Analyses  were  carr ied  out i n   t he   Env i ronmen ta l   P ro tec t i on  
Serv ice   mob i le   labora tory   loca ted   a t   the   sampl ing   a rea  and  were per-  
formed w i t h i n   t h r e e   h o u r s   o f   c o l l e c t i o n .  

The f e c a l   c o l   i f o r m  MPN per 100 m l  was determined  using  the 
mu l t i p le   t ube   f e rmen ta t i on   t echn ique   (a t   l eas t  3 d e c i m a l   d i l u t i o n s   o f  

5 tubes  each)  as  described i n   P a r t  407C o f   t h e   1 3 t h   e d i t i o n   o f  

Standard  Methods f o r   t h e   E x a m i n a t i o n   o f  Water  and  Wastewater(1). 
Incubat ion was f o r  24 - 2 hours i n  a water  bath  equipped  wi th a c i r c u -  

l a t i o n   d e v i c e ,  and m a i n t a i n e d   a t  44.5 - 0.2"C. Presumpt ive  cu l ture 

media  used was Bacto-Lauryl   Tryptose  Broth;   fecal   col i form  determina- 

t i o n s  were made us ing Bacto-EC medium. 

+ 
-+ 

3.2 Physical  and  Chemical Testing  Equipment  and  Analyses 

Temperature and s a l i n i t y  measurements a t  marine  sample s t a t i o n s  
were made a t  a depth o f  15 t o  30 cm  be!ow the  water   sur face  us ing a 
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Beckman  Model RB 3-349 Solubridge  Electrolytic  Conductivity  meter and 
a YSI Model 33 Sal inity-Conductivity-Temperature Meter. Wind speeds 
were determined w i t h  a Telcor  Series 210 electronic wind speed/direction 
indicator. 

Tide da ta  obtained i s  t h a t  for  Point Atkinson and the  rainfall  
data was obtained from the Atmospheric Environment Service s t a t i o n  located 
a t  Vancouver International Airport. 

4 DISCUSSION OF RESULTS 

Daily bacteriological and elemental  data  for each sample s ta t ion 
i s  presented i n  Table 3 (Appendix 11). Fecal coliform MPN resul ts  for 
marine sample s ta t ions  are  summarized in Table 2 (Appendix I ) .  

The resul ts  have  been interpreted and the growing waters 
c lass i f ied us ing  the  fecal  coliform  standard recommended a t  the E i g h t h  
National Shellfish  Sanitation Workshop. In order  that an area can be 
considered  bacteriologically  safe  for the harvesting of shel l f ish,  the 
fecal  coliform median MPN of the  water must not exceed 14/100 ml and 
no t  more than 10% of the samples normally  exceed 43/100 m l  fo r  a 5 tube 
decimal d i lu t ion   tes t  i n  those  portions of the  area most probably exposed 
to  fecal  contamination d u r i n g  the most unfavourable  hydrographic and 
pollution  conditions ( 2 ) .  

A total  of 307 marine  samples were collected for bacterio- 
logical  analysis d u r i n g  the survey  period. A minimum of 6 samples was 
collected  for each marine s ta t ion.  

The bacteriological  results  presented i n  Table 2 show that  
51 of the marine sample s ta t ions met the approved growing water  standard. 
Of the remaining 13 sample s ta t ions which  were classified  as  unacceptable, 
8 exceeded the  standard a t  the median level and 5 exceeded the  standard 
a t  the 90 percentile  level. 
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B iochemica l   i den t i f i ca t i on   ( IMV iC)   o f  48 b a c t e r i a l   i s o l a t e s  

f rom  se lec ted   s ta t ions  showed t h a t  73% o f   t h e   i s o l a t e s  were " E. C o l i  
Var. I .  It i s  i m p o r t a n t   t o   n o t e   t h a t   w h i l e   n o t   a l l   i s o l a t e s  were 

" E. C o l i  Var. I, t h i s   s p e c i e s  was d e t e c t e d   a t   a l l   s t a t i o n s   s u b j e c t e d  
t o  I M V i C  analys is .  

The i n t e n s i t y   o f   r a i n f a l l   d u r i n g   t h e   s u r v e y   p e r i c d  was g rea te r  
t h a n   t h e   r a i n f a l l   f o r   t h e  same pe r iod   i n   t he   pas t   t h ree   yea rs   (Tab le   1 ) .  

Dur ing  the  survey  per iod 90.2 mill i m e t r e s   o f   r a i n   f e l l  compared t o  a 
t r a c e   i n  1974, 1 8 . 0   m i l l i m e t r e s   i n  1973,  and  29.7 m i l l i m e t r e s   i n  

1972.  Moreover, 70% o f   t h e   p r e c i p i t a t i o n   d u r i n g   t h e   s u r v e y   f e l l  

d u r i n g   t h e   l a s t  week i n  August. 

4.1 F ive   F inger   I s land Area  and  Newcastle  Island 

Sample s t a t i o n s  1 t o  9 were establ ished  by  the  Marine  Studies 
Group t o   e v a l u a t e   t h e   d i s p e r s i o n   c h a r a c t e r i s t i c s  o f  the new Nanaimo 
Regional Sewer Au tho r i t y   F i ve   F inge r   I s l and   t rea ted  sewage o u t f a l l  
which became opera t i ona l  i n  October, 1974. Raw sewage from  the Ci ty of 
Nanaimo was formerly  discharged  through  two 45.8 cent imetre  d iameter 

o u t f a l l s ;  one no r thwes t   o f  McKay P o i n t  on  Newcastle  Island and t h e   o t h e r  
j u s t   n o r t h   o f  Duke P o i n t   a t   t h e   s o u t h  end o f  Nanaimo harbour. 

F i f t y - f o u r  samples c o l l e c t e d   f o r   b a c t e r i o l o g i c a l   a n a l y s i s   f r o m  
the   F ive   F inger   I s land  a rea   dur ing   the   survey   per iod   d id   no t   exh ib i t  

s i g n i f i c a n t   f e c a l   c o l i f o r m   l e v e l s .  Sample s t a t i o n s  10,  11, and  12 o f f  

Newcast le   Is land  a lso  proved  to  be o f   acceptab le   water   qua l i t y .  

4.2 Northumberl and  Channel 

Sample s t a t i o n s  25 t o  32 s a t i s f i e d   t h e   s h e l l f i s h   g r o w i n g   w a t e r  
qua l i t y   s tandard .  However, du r ing   t he   pe r iod  of  the  survey,  the Harmac 

Pulp Mill was shut  down due t o  a l a b o u r   d i s p u t e   w i t h  a consequent 
90% r e d u c t i o n   i n   d o m e s t i c  sewage d ischarge.   Present ly ,   a l l   domest ic  
sewage genera ted   w i th in   t he  m i  11 i s  discharged raw v i  a the a1 k a l   i n e  

sewer  system. The raw sewage f rom  the   l abo ra to ry   bu i l d ing  and the 
main o f f i c e   b o t h  have s e p a r a t e   o u t f a l l s  and the  No. 3 woodroom discharges 

. 
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TABLE 1 TOTAL PRECIPITATION (m) FOR GABRIOLA ISLAND 1972 - 1975 

I 

Date 1972 1973 1974 1975 

July 23 
July 24 
August 6 
August 7 
August 14 
August 15 
August 16 
August 17 
August 20 
August 22 
August 25 
August 26 
August 27 
August 28 

N i  1 
N i  1 
Ni 1 
N i  1 

1.3 
21.1 
5.3 
1 .o 
1 .o 

N i  1 
Ni 1 
N i  1 
N i  1 
N i  1 

N i  1 
N i  1 
N i  1 
Ni 1 
N i  1 
N i  1 
9.9 
5.8 

N i  1 
N i  1 
N i  1 
N i  1 
2.3 

N i  1 

N i  1 
N i  1 
N i  1 
N i  1 
N i  1 

N i  1 
N i  1 
N i  1 
N i  1 
N i  1 
Ni 1 
Mi 1 
N i  1 
N i  1 

0.8 
1 .o 

27.9 
25.4 
N i  1 

1.8 
7.9 
Ni 1 
N i  1 
40.6 
17.8 
3.3 
3.3 
8.4 
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v i a  a sept ic   tank   ou t fa l l   to   Nor thumber land Channel. It i s  understood  that  

t he  mill is   cu r ren t l y   work ing   t owards   seg rega t ing   a l l   domes t i c  sewage 
which w i  11 be t r e a t e d  i n  a secondary  t reatment  p lant .  

4.3  Western  Gabriol a I s 1  and 

S t a t i o n  23 i n  Descanso  Bay  had  a h igh  90 p e r c e n t i l e  MPN l e v e l .  

The . o n l y   i d e n t i f i e d   s o u r c e   o f   p o l l u t i o n   i n   t h i s   a r e a  was a cu l ve r t   wh ich  
ca r r i es   d ra inage   f rom  the   l oca l   a rea   t o   t he  beach,  and a l s o  passes  under 
t h e   s e p t i c   t a n k   a b s o r p t i o n   f i e l d   s e r v i n g   t h e  11 t r a i l e r  homes p r e s e n t l y  

l oca ted  on the Wildwood Estates  property.   There was a s i g n i f i c a n t   i n -  
crease i n   f e c a l   c o l i f o r m  numbers  between t h e   e n t r a n c e   a n d   e x i t   o f   t h i s  
c u l v e r t .  On August   20  the  feca l   co l i form MPN counts  observed a t  the 

entrance and e x i t  were 130/1OO m l  and 2  x 104/1 00 m l  , r e s p e c t i v e l y ;  on 
August 24 t h e   f i g u r e s  were  1.1 x 103/100 m l  and  7.9  x 105/100 m l ,  
r espec t i ve l y .  The source  of   contaminat ion  would seem t o  be s e p t i c  
seepage i r ; t o   t h e   c u l v e r t  frm t h e   a b s o r p t i o n   f i e l d .  

Stat ions  19  and 20 i n  Tay lor  Bay had 90 p e r c e n t i l e  MPN l e v e l s  

o f  49/100 m l  and  79/100 m l  , r e s p e c t i v e l y .  The s p e c i f i c   s o u r c e s   o f  
p o l l u t i o n  were no t   f ound   bu t  seepage f rom  sep t i c   t ank   abso rp t i on   f i e lds  
i s  the  most l i k e l y   s o u r c e .  

The highest  counts  of   the  survey  were  obtained  at   sample 

s t a t i o n s  13  and  14 i n   C l a r k  Bay w i t h   f e c a l   c o l i f o r m  median MPN's o f  
1600/100 m l  and  130/100 m l ,  r e s p e c t i v e l y .   S e r i o u s   p r o b l e m s   e x i s t   a t  

bo th   Sur f  Lodge  and  Habonim Camp Miriam. A sample o f  seepage  on the 

beach i n   f r o n t   o f   t h e   l o d g e  and  a  sample o f   e f f l u e n t   f r o m  a l e a k i n g  

sep t i c   t ank   ou t fa l l   p ipe   (wh ich   se rves   t he   l odge)  gave fecal   counts  

o f   > 1 . 6  x 106/100 m l  and 4.9 x 104/100 m l ,  r e s p e c t i v e l y .  Seepage 
en te r ing   t he  head o f   t h e  bay from  the Habonim Camp Mi r iam  sept ic - tank  

a b s o r p t i o n   f i e l d  had  a f e c a l   c o u n t   o f  1.6 x 10b/lOO m l .  The seepage 

f l o w   i n c r e a s e d   s i g n i f i c a n t l y   d u r i n g  heavy r a i n f a l l .  No o t h e r   p o l l u t i o n  

sources  were  observed i n  th i s   a rea   bu t   cons ide r ing   t he   ex tens i ve  and 

shallow  bedrock i n   t h i s  a rea ,   sep t ic  seepage cou ld  be expected. 
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The fecal  coliform median MPN a t  sample station  13 exceeded the provin- 
c i a l  swimming water  standard  of 200/100  ml. 

4.4 Eastern  Gabriola  Island 

O f  the twelve sample stations established i n  Silva Bay, f ive  
d i d  n o t  meet the standard. These were s ta t ions  57 through 61 , inclusive, 
w i t h  fecal  coliform median MPN's/100 ml of  40.5, 33, 14.5,  30, and 33, 
respectively. 

Boats moored a t  the Silva Bay Resort marina (capacity - 75 
boats) are major contributors of fecal  contamination  to  Silva Bay. 
Boaters are encouraged t o  use shore t o i l e t s  b u t  the habitual use of 
on-board faci  1 i ties prevai 1 s. 

A t  the Silva Bay Resort, sewage treatment i s  provided by a 
45.5 cubic metre Imhoff tank; the eff luent  i s  chlorinated and passes 
through a chlorine  contact chamber to  discharge  through a 7.6 cm diameter 
outfal l  t o  a dep th  of  7.3 metres a t  low water.  Chlorination  of the 
sewage i s  accomplished by slowly  dissolving  chlorine  tablets i n  the 
contact chamber. Bacteriological samples of  the  effluent demonstrated 
fecal  coliform MPN's of  1.6 x 106/100 ml, 1.1 x 106/100 ml, and 1.3 x 
106/100 ml, indicating t h a t  chlorination is  ineffective.  A t  the time 
of the survey, sewage from the laundry, washroom f a c i l i t i e s ,  and the 
pub was being  discharged  into  Silva Bay through a septic  tank w i t h  an out- 
f a l l  pipe which was broken a t  the low water  level. In addition, i t  was 
discovered by a  dye tes t  tha t  some raw  sewage was sp i l l ing  o u t  of an 
opening i n  the sewer pipe  beneath  the pub o n t o  the rocks and water below. 

The s tore  immediately north of  the Silva Bay Resort discharges 
septic-tank  effluent  directly  into the water. In addition, the residence 
a t  Pages' Resort near  Sear  Island i n  Silva Bay also has a d i r ec t  sewage 
discharge  into the water. 

The Royal  Vancouver Yacht Club  f l o a t s   a t  Tugboat Island have 
a docking capacity for approximately 80 boats. On shore, there i s  a 
clubhouse equipped w i t h  2 propane incinerat ing  toi le ts ,  and a caretaker 's  
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house serviced  by a sep t i c   t ank   w i th  a d i r e c t   d i s c h a r g e   t o   t h e   w a t e r .  
While  the use o f  on-shore f a c i l i t i e s   i s  encouraged,  boaters may s t i l l  
use t h e i r  own s h i p b o a r d   f a c i l i t i e s .  

I n  Degnen Bay, sample s t a t i o n s  51 and 52 proved  unacceptable 

w i t h  90 p e r c e n t i l e  MPN 1 eve1 s o f  139.3/100 m l  and  51.6/100 m l  , respec- 
t i v e l y .  A source o f   c o n t a m i n a t i o n   a t   t h i s   l o c a t i o n   w o u l d  be discharges 

from  boats moored a t   t h e  government  and p r i v a t e   f l o a t s .   F e c a l   c o l i f o r m  
counts were n o t i c e a b l y   h i g h e r   d u r i n g   p e r i o d s   o f  heavy r a i n   a l t h o u g h  no 

obvious  on-shore  problems  were  determined a t   t h i s   l o c a t i o n .  

The w a t e r   q u a l i t y   a t  sample s t a t i o n  39 i n  P i r a t e ' s  Cove a t  
DeCourcy I s l a n d  was unacceptable  wi th  a f e c a l   c o l i f o r m  median MPN o f  
23/100 m l .  B a c t e r i a l   i s o l a t e s   t a k e n   f r o m   a l l   s t a t i o n s   i n   t h e  cove  were 
s u b j e c t e d   t o  IMViC analysis  and  demonstrated  the  presence  of  " E. c o l i  

Var. I .  The fecal   contaminat ion was t h e   r e s u l t   o f   b o a t   d i s c h a r g e s  and 
landwash. The d e t e c t i o n   o f  " E. c o l i   a t   a l l   s t a t i o n s   i n   P i r a t e ' s  Cove 

i n d i c a t e s  a p o t e n t i a l   h e a l t h   h a z a r d   e x i s t s   w i t h   r e s p e c t   t o   s h e l l f i s h  
consumption  during  the  boating  season i n   t h i s  area. 

5 CONCLUSIONS 

( i )  Sample s t a t i o n  23 i n  Descanso Bay does n o t  meet the  
she l l f i sh   g rowing   water   s tandard .  The contamjnat ion  appears  to  emanate 

from  the  Gabriola  Wildwood  Estates'  mobile-home  park  sewage-disposal  system. 

( i i )  Two s t a t i o n s   a t   T a y l o r  Bay proved  to  be unacceptable 
w i th   the   p robab le  cause  being  seepage  f rom  sept ic- tank  absorpt ion  f ie lds 

f r o n t i n g   t h e  bay. 

( i i i )  The counts  recorded a t  sample s t a t i o n s  13  and  14 i n  

C lark  Bay were the   h ighes t   ob ta ined  dur ing   the   survey   w i th  seepage  and 
d i scha rge   o f  sewage f rom  Sur f  Lodge  and a b s o r p t i o n - f i e l d  seepage from 

tiabonim Camp H i r i am  be ing   t he   on l y   i den t i f i ed   sou rces   o f   con tamina t ion .  

( i v )   F i v e  sample s t a t i o n s   i n   S i l v a  Bay d i d   n o t  meet the  
standard. The i d e n t i f i e d  sources  were sewage d ischarges  f rom  the  S i lva 

. 
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Bay Resort, 2 shore-based  residences, and from boats. - 
( 4  Discharges from moored boats and landwash produced an 

unacceptable  fecal  coliform median MPN of  23/100 ml a t  one sample s ta t ion  
i n  Pirate's Cove. 

(vi ) Discharges from moored boats plus landwash during 
heavy rain  resulted i n  unacceptable  water  quality a t  sample s ta t ions  
51  and  52 i n  Degnen  Bay. 

( v i i )  The City of Nanaimo sewage outfal l  does not  appear t o  
e f f ec t  the quality  of the water surrounding the northwestern  shoreline 
of  Gabriola  Island. 

6 RECOMMENDATIONS 

( a )  The present contaminated  area 17-6 Schedule J closure * 

o f  Silva Bay, Gabriola  Island,  should be amended to  read, "The waters and 
tidal  foreshore  of  Silva Bay, Gabriola  Island, Area 17,  lying  within  a 
l ine  drawn from the southerly t i p  of Law Point t o   t he  northwest t i p  of 
Sear  Island and from the l a t t e r   t o  the most northerly  point of  Gabriola 
Island  opposite the northwest t i p  of  Sear  Island." 

1 

( b )  The following  should be added t o  Schedule J of the 
Bri t i  sh Col  umbi a Fi shery  Regulations : 

( 1 )  Area 17-16. IIThe.waters bf Clark Bay lying w i t h i n  a l ine  drawn 
from the  northeast t o  the northwest tips o f  land  enclosing the 
bay. I' 

( 2 )  Area 17-17. "The waters and tidal  foreshore of  Taylor Bay lying 
w i t h i n  a 400-metre radius  of the most northeasterly  point of  Taylor 
Bay. 'I 

( 3 )  Area 17-18. "The waters and tidal  foreshore  of Descanso Bay lying 
w i t h i n  a 70-metre radius of the culver t  entering the southern end 
of the bay. It 

(4 )  Area 17-19. "The waters and tidal  foreshore  of Pirate's Cove, 
DeCourcy Island. It 
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(c>  Letters be written t o  the  responsible  provincial 
authorit ies concerning  the  various  pollution  sources  listed i n  Table 5 
(Appendix IV) requesting  their  investigation and remedial action where 
possible. 

( d l  Conduct a survey i n  winter of Fa1 se  Narrows and 
Northumberland Channel to  assess  the  effect  of the Harmac  Mil 1 on the 
shel l f ish growing waters. 

(e  1 Conduct a  winter  survey of  Nanaim Harbour t o  determine 
i f  the  present Schedule J closure can be modified. 
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APPENDIX I 

TABLE 2 SUMMARY OF  FECAL  COLIFORM MPN DATA FOR SHELLFISH-GROWING 
WATER SAMPLES 
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TABLE 2 SUMMARY OF  FECAL  COLIFORM MPN DATA FOR SHELLFISH GROWING 
WATER SAMPLES 

Sample Number 

Samples 
o f  MPN 

Range 
Feca l   Co l i fo rm MPN pe r  100 m l  

Median 90 P e r c e n t i l e  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
6 
6 
6 
7 

10 
10 

7 
4 

10 
5 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 
8 

< 2 . - < 2  
< 2  - 2 
< 2  - 4 

. < 2 - 2  
< 2  - 2 
< 2  - 2 
< 2  - 5 
< 2  - 5 
< 2  - 2 

. < 2 - 8  
< 2  - 5 
< 2  - 5 
< 2  - 5400 
11 - 920 
< 2  - 22 
< 2  - 14 
< 2  - 79 

. < 2  - 13 

. < 2  - 350 

. < 2  - 140 
( 2  - 18 

. < 2 - 5  
< 2  ->1600 
< 2  - 7 
< 2  -<2 
< 2  - 2 
< 2  - 2 
< 2  - 2 
< 2  - 5 
< 2  - 2 
< 2  - 2 
< 2  - 5 

. < 2 - 8  

. < 2 - 8  
< 2  - 13 
< 2  - 2 
< 2  - 5 
< 2  - 79 

2 - 350 
2 - 79 

< 2  
. < 2  

2 
< 2  
< 2  

. < 2  
2 

< 2  
< 2  

3.5 
2 

. < 2  
1600 

130 
2 
3 
3.5 
2 
6 
6 
4 
2 
8.5 
4 

< 2  
2 
2 

< 2  
. < 2  
. < 2  

< 2  
2 
5 
2 
7 

< 2  
2 
3 

23 
5 

< 2  
2 
2.8 
2 
2 
2 
5 
5 
2 
6.2 
3.2 
3.2 

2 740 
4  44 

13.6 
8.6 

38.2 
7.4 

49 
79 

9.5 
3.8 

920 
6 

< 2  
2 
2 
2 
4.4 
2 
2 
5 
5.9 
5.9 

13 
2 
2.9 

22.2 
96.4 
34.2 

continued.. . 
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Samp 1 e 
S ta t ion  

Number 
o f  

Samples 
MP N 

Range 
Fecal Col iform MPN per 100 m l  

Median 90 Percentile 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

8 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
8 
6 
6 
6 

11 
6 
6 
6 
6 
6 
6 
6 
6 

< 2  - 110 
. < 2 - 8  
. < 2  - 17 

< 2  - 2 
< 2  - 5 

. < 2 - 5  
< 2  - 2 

. < 2 - 2  

. < 2 - 5  
< 2  - 49 

. < 2  - 350 

. < 2  - 170 
< 2  - 8 
< 2  - 9 
< 2  - 5 

. < 2  - 33 
2 - 540 
2 - 1600 

2 - 110 
< 2  - 170 
< 2  - 6 
< 2  - 8 
< 2  - 5 

. < 2  - 49 

9.5 
3.5 
3 

< 2  
2 

< 2  
< 2  
< 2  
< 2  

7 
11 
< 2  

2 
2 
2 
4 

40.5 
33 
14.5 
30 
33 
3 
2 
2 

35.6 
6.2 

11.6 
2 
5 
3 .2  
2 
2 
3.2 

26.6 
139.3 

51.6 
6.2 
4.8 
3.2 

32 
294 
696.4 

39.4 
63.8 

5.4 
5.6 
3.2 

110 
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APPENDIX I 1  

TABLE 3 BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING  CONDITIONS FOR 
MARINE  SAMPLES 
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TABLE 4 MARINE SAMPLE STATION  LOCATIONS 

Sample 
S t a t i o n  La t i   tude   Long i tude Loca t i on 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

49"  15  '03.5"N 

49" 14'14.O"N 

49"  13' 38.O"N 

49"  14'52.0"N 

49"  14 I40.O"N 

49"  14'18.O"N 

49"  14'19.O"N 

49"  14'19.O"N 

49"  14'22.5"N 

49"  12'10.5"N 

49"  12' 16.1 "N 

49" 11 I 58.O"N 

49"  12'02.O"N 

49"  1  1 I 59.O"N 

49"  11  '38.8"N 

49"  11  '41 .5"N 

49"  11  '48.5"N 

490 11 140. oltr4 
49"  11  '39.5"N 

49"  11  '34.O"N 

49"  11  '30.8"N 

49"  10'  22.2"N 

49"  10'21.3"N 

123" 55 I55.O"W 

123" 55 ' 1  0.0"W 

123"  56'00.0"W 

123"  56'43.0"W 

123"  55'56.0"W 

123" 55 I 30.0"W 

123"  56'25.0"W 

123"  56'25.0"W 

123" 55 I 57.0"W 

123"  55'56.0"W 

123" 55 ' 34.0"W 

123"  55'20.0"W 

123"  49'48.0"W 

123"  49'24.5"W 

123" 51  '17.2"W 

123"  51  '22.4"W 

123"  51 I20.8"W 

123" 51 I54.O"W 

123"  51  '44.8"W 

123" 51 I 45.6"W 

123"  51 55.2"W 

123" 51  '48.0"W 

123"  51  '52.6"W 

F i v e   F i n g e r   o u t f a l l  

I t  I1  I1 

I1 I1  I1 

I1 It I1 

I1 I1 I1 

I1 I t  11 

I1 It I1 

I t  I t  I t  

11 I1 I1 

O f f  n o r t h  end o f  Newcast le  Is land 

O f f  no r th   end   o f   Newcas t le   I s l and  

O f f  McKay Point ,   Newcast le   Is land 

Across  bay  from Camp M i r i am 

F r o n t i n g  Camp Mi r iam 

SE s i d e   P i l o t  Bay f r o n t i n g  houses 

M i d d l e   o f  beach P i l o t  Bay 

NU end o f  beach P i l o t  Bay f r o n t -  
i n g  houses. 
Publ ic  access  across  f rom  Taylor 
Bay Lodge. 
Across  f rom 20 a t   T a y l o r  Bay a t  
cream  house . 
Tay lo r  Bay - i n   f r o n t   o f   r e d  
house w i t h   w h i t e  trim. 
I n   f r o n t   o f   t h e   T a y l o r  Bay  Lodge. 

Across  from  white  house i n  
Descanso Bay. 
O f f  c u l v e r t   f r o m  Wildwood Es ta tes  
i n  Descanso  Bay. 

. -  
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Samp 1 e 
S t a  t i  on La ti  tude Langi tude Location 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

490 I 0107. o v  
49" 10'07.0"W 

490 0 9 ~ 2 8 . 7 ~  

49" 09' 1l.O"N 

49" 09'06.O"N 

49' 08 ' 35.5"N 

490 08 I 3 2 . 6 v  

49" 08'31 .l"fJ 

49" 08' 13.6"N 

49" 08'12.O"N 

49" 08' O6.O1.'N 

49" 08'06.7"N 

49"  08'  04.1 ' I N  

49" 46 ' 26.6"N 

49" 06 '00.O"N 

49"  06'45.8"N 

49"  06'45.7"N 

49 " 06 ' 36.O"N 

49" 05 ' 38.5"N 

49" 05 '37.4"N 

49" 05 '0O.O"N 

49" 04'56.9"M 

49" 04'57.3"N 

49"  04'42.0"N 

123" 51 '52.6"W 

123" 53' 24.8"bl 

123"  53' 10.8"W 

123" 52'15.6"W 

123" 52 '45.6"b.! 

123"  52'40.0"W 

123" 51 '53.2"1.1 

123" 50' 37.3"W 

123"  49' 46.3"W 

123"  47'02.6"W 

123"  46'44.6"W 

123" 46 '46.3"W 

123"  46' 38.6"W 

123"  46'26.6"W 

123"  43 ' 39.0"W 

123" 43'43.3"W 

123"  43' 51 . G"W 

123"  43'38.6"W 

123"  43'24.0"W 

123" 43'  29.2"W 

23" 42'32.6"W 

23" 42 '49.7"IJ 

23" 42 '42.8"W 

23" 42 '24.O"H 

Off house a t   e a s t  end of 
Descanso Bay. 
Northumberland Channel off 
Jack  Point.  
Northumberland Channel between 
Jack  Point  and Duke Point.  
Northumberl  and  Channel west- 
e r l y  o f  Duke Poin t .  
Northumberl  and  Channel e a s t -  
e r l y  o f  Duke Poin t .  
Northumberland  channel off 
Hooker  Chemical  Conveyer Dock. 
Northumberl  and  Channel off 
Harmac Pulp  I l i l l  West Dock. 
Northumberland  Channel off 
Harmac Pulp Mil 1 East  Dock. 
SE end o f  Northumberland 
Channel o f f  power cable s ign .  
False Narrows o f f  most west- 
er 1 y marker . 
Fa1 se Narrows o f f  most e a s t -  
er ly   navigat ion  marker .  
False Narrows ac ross  from 
white house on Mudge Island. 
False Narrows -NE Nanainlo 
Harbour  Boundary  Marker. 
O f f  w h i  te house a t  South end 
o f  False Narrows. 
En t r ance   t o   P i r a t e ' s  Cove. 

Middle  of P i r a t e ' s  Cove. 

O f f  p r i v a t e   f l o a t   a t   P i r a t e ' s  
Cove. 
O f f  southerly  hexagonal  f loat  
a t   P i r a t e ' s  Cove. 
Bay a t  SE end DeCourcy Is1 and. 

Bay a t  SE end DeCourcy Is land.  

Moorage East  side Ruxton Is land 
near red house w i t h  yellow trim 
Floorage a t  North end of Ruxton 
Island - west side of  cove. 
Floorage a t  North end o f  Ruxton 
I s l a n d   e a s t  side o f  cove. 
Cove  on west s i d e  o f  Ruxton 
Is land.  
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Sample 
Station  Lati tude  Longitude  Location 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

GO 

61 

62 

63 

64 

49"  08'03.3"N 

49"  08'09.O"N 

49"  08'16.1"N 

49"  08'16.1"N 

49" 08'18.O"N 

49" 08'38.0"N 

49" 08'42.4"N 

49"  08'44.9"N 

490 08' 5 5 . 5 ~  

49"  09'01.5"N 

49" 09'OO.O"N 

490 09 I 03. o v  
49"  09'06.O"N 

49" 09 '1  0.3"N 

49"  09'07.8"N 

49" 09'14.7"N 

49" 0 9 ' 1 9 . 5 f 1 ~  

123"  43'00.0"W 

123"  42'49.7"W 

123"  42'36.0"W 

123"  42 36.0"W 

123"  42 32.6"W 

123" 41 '18.0"W 

123" 41 '32.0"W 

123" 41  37.0"W 

123" 41  38.0"W 

123" 41 '50.6"W 

123" 41 '48.3"W 

123" 41 '40.1"W 

123" 41 '56.0"W 

123"  42'01.0"W 

123" 41 37.0"N 

123" 41 '15.3"W 

123" 41 '40.0"W 

Off green  house i n  Degnen  Bay. 

Off p i n k  house by p i l i n g s  i n  
Degnen Bay. 
Off garage next t o  house by 
wharf i n  Degnen Bay. 
T h i r d  wharf e a s t   o f  government 
f l o a t  i n  Degnen Bay. 
Head of Degnen  Bay. 

Entrance  to  channel  between 
Sear  Island and Gabriola  Island. 
Off cable   s ign i n  channel be- 
tween Sear and Gabriola  islands.  
Over reef o f f  wharf i n  channel 
between Sear  Island and Gabriola 
Is land.  
Between Sear  Island and Gabriola 
I s land   of f   o ld  white shack. 
Off g a s   f l o a t   a t   S i l v a  Bay 
Marina. 
Off s o u t h   f l o a t   a t   S i l v a  Bay 
Marina. 
Between R . V . Y . C .  and S i lva  Bay 
Marina. 
Off co rne r   o f   f l oa t   a t   Boa te l  
i n  S i  lva Bay. 
Cove a t  western end of   S i lva  
Bay. 
Between Tugboat  Island and Law 
Point i n  S i lva  Bay. 
Channel between East  end Li ly  
Island and Law Poin t ,  S i l v a  Bay. 
Channel between East  t i p  L i ly  Is 
and Vance Is land,   Si lva Bay. 
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TABLE 5 P O S I T I V E L Y - I D E N T I F I E D  AND SUSPECTED SOURCES OF POLLUTION 
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TABLE 5 POSITIVELY-IDENTIFIED AND SUSPECTED SOURCES OF POLLUTION 

Sample 
Station Source Problem 

13 

14 

19 

20 

23 

39 

51 

52 

57 

57,58 

59,60,61 

60,61 

- 

Habonim Camp Miriam 

Surf Lodge 

Tayl or Bay residences 

Taylor Bay residences 

Wildwood Estates 

P i  r a te  I s Cove 

Degnen  Bay 

Degnen  Bay 

Silva Bay Resort 

Si1 va Bay Resort  marina, 
Page's  Store and 
res i dence 

Marinas and anchored 
boats 

Leloup's  Store 

Royal  Vancouver  Yacht 
Club caretaker's  residence 
a t  Tugboat  Island 

Faulty  septic-tank  absorption  field. 

Direct  discharge  to the receiving  waters. 
Pipe i s  broken above the low-water mark. 

Seepage from septic-tank  absorption 
f ie lds .  

As above. 

Culvert to  the beach runs under t r a i l e r -  
park septic-tank  absorption  field. 

Boat discharges and landwash. 

Boat discharges and landwash. 

Boat discharges and landwash. 

Ineffective and defective sewage-disposal 
f a c i l i t i e s   a t  the Silva Bay Resort. 

Boat discharges. 

Direct sewage discharge. 

Boat discharges. 

Direct  septic  tank  discharge. 

Direct sewage discharge. 
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