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ABSTRACT 

A s a n i t a r y  and bacter io log ica l   survey  o f   the Vancouver I s l a n d  
foreshore between W a l l i s   P o i n t  and Qualicum Bay, inc lus ive ,  was conducted 
from June 3 t o   J u l y  4, 1975, by  personnel  of  the  Environmental  Protection 

Serv ice,   Pac i f ic  Region. 

The survey was conducted i n  o rder   to   de termine   the   e f fec ts  

o f   b o a t i n g   a c t i v i t y  and  a  sumner t o u r i s t   p o p u l a t i o n  on t h e   s h e l l f i s h  
growing  water   qual i ty  o f  the  area.  Background  bacteriological  data was 

a1 so r e q u i r e d   p r i o r   t o   c o n s t r u c t i o n  of a  sewer  system f o r   t h e   P a r k s v i l l e  - 
Qual  icum  area,  with a t rea tment   p lan t  and o u t f a l l   t o  be l o c a t e d   a t  

t h e  mouth o f  French Creek. 

Unacceptab le   in te rmi t ten t   feca l   po l  1 u t i o n  was observed i n  

P a r k s v i l l e  Bay, a t   t h e  mouth  of  French  Creek,  and a t  Qual  icum Beach. 
Except f o r  Englishman  and L i t t l e   Q u a l i c u m   r i v e r s ,   s i g n i f i c a n t   f e c a l  
contaminat ion was detected i n   a l l   o f   t h e  f reshwater   inputs ,   inc lud ing 

the   s to rm  water   cu lver ts   a t   Qua l icum Beach. 

A recommendation i s  made t o  add 3 c l o s u r e s   t o   t h e   B r i t i s h  

Columbia  Fishery  Regulations'  contaminated  area  Schedule J, 



Du 3 juin  au 4 juillet  1975,  le  personnel  du  Service  de  protection de 

l'environnement  (rggion  du  Pacifique) a effect&  une  etude  sanitaire  et  bact6- 

riologique  sur  le  littoral de l'ile  Vancouver  entre  Wallis  Point  et  Qualicum 

Bay  inclusivement. 

Cette  6tude  avait  pour  but  de  determiner  les  effets  produits  par  les 

bateaux  et  les  estivants  sur la qualit6  de  l'eau oii l'on  6liSve  des  crustac6s. 

I1 fallait  6galement  obtenir  des  donn6es  bactsriologiques  avant de construire 

un  systiSme  d'egout  pour  la  region de Parksville - Qualicum,  une  usine  de 
traitement  des  eaux  r6siduaires  et  un  6gout de  d6charge  qui  seraient  situ6s 5 

l'embouchure  du  ruisseau  French. 

On  nota,  par  intermittence,  une  pollution  f4cale  inacceptable  dans 

la  baie  de  Parksville,  situ6e 2 l'embouchure  du  ruisseau French, et 5 Qualicum 

Beach.  Sauf  dans  les  riviiSres  Englishman  et  Little  Qualicum, on  constata  une 

forte  contamination  fecale  dans  tous  les  affluents  d'eau  douce,  y  compris  les 

canaux  d'6coulement des  eaux  de  pluie, 3 Qualicum  Beach. 

On  recommande  d'ajouter 3 sections 3 l'annexe J (r6gions  contamin6es) 

du RiSglement  sur  les  pscheries  de la Colombie-Britannique. 
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CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS 

1. The coast l ine  waters  surveyed  meet  the  mol luscan  shel l f ish  growing 
water   bac ter io log ica l   s tandard   w i th   the   fo l low ing   except ions :  

a. P a r k s v i l l e  Bay - A sample s t a t i o n  i n  t h e   v i c i n i t y   o f   t h e  

P a r k s v i l l e  sewer system o u t f a l l  demon- 
s t ra ted   unaccep tab le   i n te rm i t ten t   f eca l  
contamination,  and  the  Central Vancouver 
I s l a n d   H e a l t h   U n i t   v e r i f i e d   t h a t   f a u l t y  

sept ic   tank - d i s p o s a l   f i e l d s   c o u l d  
contaminate  storm  drainage  to  the  western 
s ide  o f  t h e   P a r k s v i l l e  Bay foreshore 
du r ing   heavy   ra in fa l l   pe r iods .  

b.  French  Creek  Boat  Basin - The water a t   t h e   e n t r a n c e  o f  the 
French Creek b o a t   b a s i n   i s   s u b j e c t  
t o   i n t e r m i t t e n t   f e c a l   c o n t a m i n a t i o n  , 
and the  she1 l f i s h  growing  water 
qual i ty i n   t h e   a r e a   c o u l d   p o s s i b l y  

be i n te rm i t ten t l y   con tamina ted  i f  
mechanical f a i l u r e s   o c c u r   a t   t h e  
planned Nanaimo Regional Sewer 
Au tho r i t y   t rea tmen t   p lan t .  

c.  Qual  icum Beach - The fo reshore   o f   Qua l   i cum Beach i s  exposed 
to   feca l   con taminat ion   f rom a creek a t   t h e  

eas t   end  o f   the  beach,  and from  several  
cu lver ts   tha t   d ra in   s to rm  water   f rom  the  
r e s i   d e n t i  a1 area. 

The suspected  sources o f   p o l l u t i o n   t h a t   a f f e c t   t h e   w a t e r   q u a l i t y   o f  
P a r k s v i l l e  Bay, French  Creek  Boat  Basin,  and  Qualicum Beach were 
i d e n t i f i e d  and a r e   l i s t e d   i n  Appendix I .  It i s   a n t i c i p a t e d   t h a t  most 

o f  these  problems will be e l im ina ted  when the  area i s  sewered. 



- v i i  - 

2. There i s  some indication o f  fecal  contamination a t  the head of 
Craig Bay, a l t h o u g h  the results  are  inconclusive due to  lack o f  
an adequate number of  samples. 

3. The single sample station  located i n  Qualicum Bay met the  shellfish 
growing water  bacteriological  standard  during  the  survey. 

RECOMMENDATIONS 

1.  I t  i s  recomnended t h a t  the  following  shellfish growing waters be 
declared  contaminated and incl uded i n  Schedule J of  the 
British Columbia Fishery  Regulations: 

a. Area 14-7 - "The waters and tidal  foreshore  lying w i t h i n  
a l ine drawn from the west side  of  Parksville 
Bay a t  longitude 124" 20' 00" W to  the most 
northerly p o i n t  of  land  imnediately eas t  of 
the mouth o f  Englishman River." 

b.  Area 14-8 - "The waters and  tidal  foreshore  lying 
w i t h i n  a 3,500 foot (1.07 kilometre) 
radius drawn f rom the mouth of French 
Creek. I' The 3,500 foot  distance  is  
predicated on the  existence of the Columbia 
Beach Estates sewage treatment p l a n t  out- 
f a l l  and the proposed Nanaim Regional 
Sewer Authority sewage treatment  plant 
and outfal l   to  be located  at  French Creek. 

c. Area 14-9 - "The waters and tidal  foreshore  lying 
w i t h i n  a 1 ine drawn from the most northerly 
point of land a t  the west end o f  Qualicum 
Beach t o  the most northerly p o i n t  of land 
a t  the   east  end of  Qualicum Beach." 

The  recommended Schedule J closures  are  i l lustrated i n  Figure 1. 
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2. I t  i s  recommended that  Craig Bay  be  more intensively studied 
d u r i n g  the months o f  July and August. 

3. Since  only one sample s ta t ion was located i n  Qualicum Bay, a 
detailed  study i s  recommended d u r i n g  July and August, the peak 
holiday months, when increased  loads on  sewage disposal systems 
are most 1 ikely  to  result  i n  malfunctions. 
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1 INTRODUCTION 

The survey  area,  Wallis  Point  to  Qualicum Bay, is  located 
north of Nanaimo  on Vancouver Island. The two  main centres i n  this 
section  are  Parksville and Qualicum, w i t h  resident  populations  of 
2,169 and 1,245 respectively,   according  to  Statist ics Canada 
information  (June 1 , 1971 Census). Several  resorts and motels i n  
the area accomnodate a 1 arge  population  of  tourists i n  the summer, 
and boating  activity  increases  also,  especially a t  Schooner Cove, 
Northwest Bay,  and French Creek, where there are moorage f a c i l i t i e s .  

According to  information  obtained from Fisheries and Marine 
Service and the Pacific  Biological  Station  in Nanaimo, isolated 
populations  of  shellfish  are  located  along  the  surveyed.  foreshore, 
and there a re  no oyster  leases  in the area. There has been 
conmercial and recreational  harvesting  of  oysters i n  the Winchelsea 
Islands,  although the resource  appears  to be almost  depleted. Some 
recreational clam digging  occurs i n  Craig Bay, b u t  a large  portion of 
the  bay's  shore1 ine i s   p a r t  o f  Rathtrevor Beach Park, a "Class A" 
provincial park where shellfish  harvesting is  prohibited. There is  
some recreational clam harvesting  in  Parksville Bay,  and there i s  both 
recreational and commercial clam digging  along the western  portion  of 
Qualicum Beach, the mouth of  L j t t l e  Qualicum River, and a t  Qualicum 
Bay. Oysters  are  not  as common on the tidal  foreshore o f  these areas. 

Marine sample s ta t ions were located i n  the identified molluscan 
shellfish  resource  areas t o  permit c lassi f icat ion  of  the shellfish 
growing water  quality, and to  obtain background bacteriological  data 
for comparison purposes following  completion of the sewer systems, 
sewage treatment  plants, and marine ou t f a l l s  planned fo r  the survey  area. 

Since no previous shellfish  water  quality  survey had been 
conducted  along this  section  of  coastl ine,  the primary  purpose of the 
survey was t o  c lass i fy  the molluscan she l l f i sh  growing waters w i t h  
respect  to the heal t h  r i sk  t o  the consumer. I t  was a1 so intended tha t  
background bacteriological  data be obtained  prior  to  construction of a 
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sewer system and treatment  plant by the Nanaimo Regional Sewer 
Authority t o  service  the  Parksville-Qualicum  area, and pr ior   to  
the  construction o f  a sewage treatment  plant  to  service a large 
condominium development a t  Schooner Cove. 

Due to commitment d u r i n g  July and August o f  the f ie ld  
survey u n i t  t o  other, more intensely  harvested  shellfish  recreational 
areas, which are  also  influenced by increased s u m r  populations 
and b o a t i n g  ac t iv i t i e s ,  this survey was conducted from June 9 to  
July 4,  1975. I t  was recognized that  increased domestic sewage 
contributions could be anticipated i n  the  area d u r i n g  the peak 
hol iday months of July and August. 
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2 SAMPLE STATION LOCATIONS 

The segment of coastline surveyed i s  approximately 40 
kilometres long ,  This length, plus the several  islands  involved, 
compounded difficulties in processing samples from an adequate number 
o f  sample stations within  the three-week  sampling period. Rough water 
often slowed the sample runs made b y  boat,  making necessary  the 
gathering of some sanpl es by truck. 

No shellfish harvesting  closures were i n  effect in  the area 
before  the survey, other than the general Schedule J 400-foot area 
closures applying t o  wharves, a l t h o u g h  a small por t ion  of Qualicum 
Beach, 100 feet on either  side of a contaminated stream, i s  closed 
t o  swimming. A freshwater sample station was located a t  the mouth 
of this stream t o  determine the level of  fecal  contamination, and a 
marine station was located offshore o f  i t s  mouth t o  assess the stream's 
effects on the shellfish growing water qua l i ty .  

Marine  sample stations were located  in the identified 
molluscan shellfish resource areas t o  permit classification of the 
shellfish growing waters, and t o  ob ta in  background bacteriological 
d a t a  for comparison  purposes following completion of the sewer systems, 
sewage treatment plants, and marine outfalls planned for the survey 
area. The marine sample station  locations a t  Schooner  Cove,  Northwest 
Bay, and the mouth of French  Creek  were selected a lso  with a view t o  
assessing the influence o f  fecal  discharges from the  considerable 
boat ing activity i n  these  areas. 

Freshwater sample stations were situated on rivers, streams, 
and storm drains t o  assist  i n  l oca t ing  sources of  fecal contamination. 
Several storm drainage culverts a t  Qualicum Beach  were  sampled i n  order 
t o  determine the extent o f  fecal contamination reaching the tidal  fore- 
shore. Marine and freshwater sample station  locations are shown in 
Figure 2 ,  and sample station  descriptions  are given i n  Appendices I1 and 
111. 
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3 FIELD PROCEDURES AND METHODS 

Sampling stations were selected and a bacteriological and 
physical water-testing program was developed t o  assess the shellfish 
growing water q u a l i t y  and the source of pollutants. 

3.1 Bacteriological Sampling and Analysis 

All water  samples for bacteriological analyses were collected 
i n  s ter i le  170 cc  wide-mouth bottles approximately  15 t o  30 cm below the 
water surface. The water  depth a t  collection  points over the shellfish 
beds d i d  not exceed 1.2 metres. Samples  were collected by boat or by 
wading and stored i n  coolers a t  temperatures n o t  exceeding 10°C u n t i l  
processed.  Analyses  were carried out  i n  the Environmental Protection 
Service mobile laboratory  located a t  the sampling area and were  performed 
w i t h i n  three hours o f  collection. 

The fecal coliform MPN per 100 m l  was determined us ing  the 
multiple tube fermentation technique ( a t  least 3 decimal dilutions of 
5 tubes each) as described i n  Part 407C of the 13th edition of Standard 
Methods for the Examination o f  Water and Wastewater (1 ) .  Incubation was 

circulation device, and 
media used  was  Bacto- 

ions were  made using 

t and Analyses 

Temperature and salinity measurements a t  marine  sample stations 
were  made a t  a depth of  15 t o  30 cm below the water surface using a YSI 
Model 33 Sa l in i  ty-Conductivity-Temperature Meter.  Measurements, by wading, 
were  made w i t h  a standard submersible  thermometer and a Beckman  Model 
RB3-349 Solubridge Electrolytic Conductivity Meter. Wind speeds were 
determined w i t h  a Telcor Series 210 electronic wind  speed/direction 
indica tor .  

for 24 - + 2 hours i n  a water bath equipped w i t h  a 
maintained a t  44.5 - + 0 . 2 O C .  Presumptive culture 
Lauryl Tryptose Broth; fecal coliform  determinat 
Bacto-EC  medium. 

3.2 Physical and Chemical Testing Equipmen 
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Tide da ta  obtained was t h a t  for Point Atkinson, and the 
d a i l y  rainfall d a t a  was obtained from the British Columbia Forest 
Service Ranger Station  located a t  Parksville. The t o t a l  rainfall 
figure  for June, 1975, was obtained from the British Columbia 
Forest  Service i n  Vancouver  (measurements made a t  Big Qualicum 
River). Mean flow rates for the major freshwater  inputs were 
obtained from the Water  Survey of  Canada In land  Waters Directorate, 
Environment Canada. 
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4 RESULTS AND DISCUSSION 

Fecal coliform  data  for  shellfish growing waters a re  
summarized i n  Table 1,  and fecal  coliform  data  for  freshwater 
sample s ta t ions   a re  summarized i n  Table 2. Daily bacteriological 
resul ts  and sampling conditions  for marine and freshwater  stations 
are  presented  in Appendices I V  and V respectively. Mean June 
flow rates  for  the major freshwater i n p u t s  are   l is ted i n  Appendix 
V I  

The bacteriological  data has been interpreted and the 
growing waters  classified  using  the  fecal  coliform  standard recommended 
a t  the E i g h t h  National Shellfish  Sanitation Workshop ( 2 ) .  An area 
can  be considered  bacteriologically  safe  for  the  harvesting of 
she l l f i sh   i f  the  fecal  coliform median MPN o f  the growing waters 
does not exceed 14 per 100 m R ,  and the 90 percentile MPN does not 
exceed 43 per 100 m R  i n  those  portions of the  area most probably 
exposed to  fecal  contamination  during  the most unfavourable hydro- 
graphic and pollution  conditions. 

A to ta l  of  252 samples was collected from the 40 marine 
s ta t ions,  and 63 samples were collected from the 13 freshwater 
stations.  

A l l  of the marine sample stations met the  shellfish 
growing water standard, w i t h  the  exception of s ta t ions 20, 26,  
31, 32, and 33, which exceeded the  standard a t  the 90 percentile 
level.  All of the  freshwater sample stations,  except S1  and S11, 
exhibited  significant  fecal  contamination. 

Rainfall d u r i n g  the  survey was not  excessive. The total  
ra infa l l   fo r  June, 1975, was 45.7 m i  11 imetres, and the  average 
monthly rainfal l   for  June i s  41.7 mm. Heaviest  precipitation i n  
the  area  occurs d u r i n g  December,  which has an average monthly 
precipitation  (rain and snow) of  159.8 mm ( 3 ) .  
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TABLE 1 SUMMARY OF  FECAL  COLIFORM MPN DATA FOR SHELLFISH GROWING 
WATER SAMPLES 

Sampl e 
S ta t i on  

Number 
o f  

Samples 
MPN 

Range 
Fecal   Col i form MPN/100 mR 

Median  90  Percen ti 1 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 

5 
5 
5 
6 
7 
7 
3 
3 
8 
7 
7 
7 
7 
7 
6 
6 
9 
8 
6 
3 
3 
4 
6 
8 
5 

10 
2 
4 
6 
6 
6 

12 
12 
4 
8 
7 
6 
7 
7 
7 

<2-<2 
<2-<2 
<2-<2 
<2-<2 
<2 -2 
<2-11 
<2-<2 
<2-5 
(2-5 
< 2 4 2  
<2-5 
<2-2 
<2-<2 
<2-2 
<2 -8 
<2-2 
<2-14 
<2-8 
<2-2 

<2-2 
<2-5 
<2-2 
<2-17 
<2-49 
<2-1600 

2-1 1 
2-49 

2-79 

<2-2 
<2-70 
<2-5 
<2-49 
<2-920 
2-31 

<2-8 
<2-11 
<2-2 
<2-2 
<2-3.6 
(2-5 

<2 .o 
<2.0 
<2.0 
<2.0 
C 2 . 0  
2.0 

<2.0 
2.0 
2.0 

<2.0 
2.0 

<2.0 
C 2 . 0  
<2.0 

2.0 
C 2 . 0  
2.0 
2.0 

<2.0 
5.0 

(2.0 
2.0 

<2.0 
2.0 
5.0 
7.0 
6.5 
8.0 

C 2 . 0  
3.0 
2.0 
2.0 
9.0 
8.0 
3.0 
2.0 

C 2 . 0  
<2.0 
2.0 
2.0 

<2.0 
<2 .o 
<2.0 
<2 .o 

2.0 
6.8 

<2 .o 
4.1 
2.6 

<2 .o 
2.9 
2.0 

<2.0 
2.0 
4.4 
2.0 

11.3 
3.2 
2.0 

56.8 
2.0 
3.8 
2.0 

10.0 
33.0 

170.0 
9.2 

32.6 
2.0 

55.6 
3.2 

42.6 
65.8 
21.8 
4.8 

11.0 
2.0 
2.0 
2.5 
4.3 
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TABLE 2 SUMMARY OF FECAL  COLIFORM MPN DATA FOR FRESHWATER SAMPLES 

Samp 1 e 
S t a t i o n  

Number 
o f  

Samp 1 e s  
MP N 

Range 
Mean Fecal Col iform 

MPN/100 mR 

s1 
s2 
s3 
s4 
s5 
S6 
s7 
S8 
s9 
s10 
s11 
s12 
S13 

7 
7 
8 
2 
2 
3 
3 
2 
3 
3 
8 
8 
7 

5-1 7 
5-220 

11 0-3500 
240-330 

79-1 700 
11  0-790 
170-5400 

>1600-5400 
790->16000 

1300-5400 
4-49 

70-3500 
11-130 

10.4 
78.4 

1200.0 
285.0 
889.5 
343.3 

2020.0 
3500.0 
6396.7 
2766.6 

20.8 
840.0 

56.3 
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4.1 Wa l l i s   Po in t   t o   Nor thwes t  Bay 

The t ida l   foreshore  o f   th is   area,   which  inc ludes numerous 
is lands ,  i s  rocky and abrupt, and the  water  depth  varies  considerably. 
There i s  no housing i n  t h e   v i c i n i t y   o f   W a l l i s   P o i n t   o r  on  the  is lands 
i n  the  area,   wi th   the  except ion  o f  a Canadian Armed Forces  base  on 
the  Winchelsea  Is lands  (stat ion  1) .   Shorel ine  housing between Dolphin 
Bay ( s t a t i o n  5 )  and  sample s t a t i o n  11 i s  r e l a t i v e l y  dense, becomes 

sparse  near  Dorcas  Point,  then i s  more dense again  around  Cottam  Point 
and  along  the  northeast  shore  of   Northwest Bay. The area i s  unsewered 
and sewage disposal  i s  by   sep t i c   t ank   d i sposa l   f i e ld  systems, b u t  

some suspected  domest ic  waste  d ischarge  l ines  enter ing  the  water were 

observed. 

Sample s t a t i o n s  1 t o  17, l o c a t e d   a l o n g   t h i s   s e c t i o n   o f   f o r e -  
shore,  were a l l  we1 1 w i t h i n   t h e   s a f e   b a c t e r i o l o g i c a l   l i m i t s   f o r   s h e l l -  

f ish  growing  waters .  

I n  add i t ion   to   the   hous ing   a long  the   shore l ine ,  a l a r g e  
r e s o r t  development, i n c l u d i n g  condominiums, a res taurant ,  and marina, 
a l l   i n   d i f f e r e n t   s t a g e s  o f  completion, i s   l o c a t e d  i n  Schooner Cove, 
immediately  northwest o f   D o l p h i n  Bay. A package sewage t reatment   p lant ,  

w i t h  a mar ine   ou t fa l l  , i s  planned t o   s e r v i c e   t h i s  complex. A t  the 
t ime  of   the  survey,  several   boats were  moored a t  the  docks  that  had 
been  compl e ted  . 

Sample s t a t i o n  6 was pos i t i oned  on the   no r thwes t   s ide   o f  
Schooner Cove t o   o b t a i n  background  data  pr ior   to   complet ion  o f   the 
p r o j e c t  and to  evaluate  the  Schedule J 400-foot  wharf  closure i n  
e f f e c t .  The f e c a l   c o l i f o r m  median MPN was 2/100 mR, and the 90 
p e r c e n t i l e  MPN was 6.8/100 mR f o r   s t a t i o n  6, which  meets  the  shel l f ish 
growi  ng  water  standards. 

I n  t h e   v i c i n i t y   o f  sample s t a t i o n  10, sewage from a f a u l t y  
s e p t i c   t a n k   t i l e   f i e l d  system was seeping down  a steep bank  and onto 

the  beach  be low.   Th is   d id   not   appear   to   in f luence  the  water   qual i ty  

a t   s t a t i o n  10, however,  which  demonstrated a feca l   co l i f o rm 90 p e r c e n t i l e  
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MPN of <2/100 mR. 

A t  sample s ta t ion 1 2 ,  there i s  a small cove w i t h  a large 
oyster  resource. Onshore of the cove i s  a church camp.  Upon inspect- 
ion,  the camp's several  septic tank t i l e   f i e l d  systems  appeared to  be 
functioning  properly, and a new disposal  field was being installed  to 
replace an old  faulty system. The 90 percentile fecal  coliform MPN 
a t  sample stati.on 1 2  was 2/100 mR. 

Clayton 's   t ra i ler   resor t   i s   located  a t   the  head of the 
bay  between  Dorcas  and  Cottam points. The 8 t r a i l e r s  on the  waterfront 
are  serviced by a common septic tank t i l e   f i e l d  system. The washrooms, 
laundry, and  some other  trailers  are  serviced by 2 septic  tanks and a 
1500-foot sewage disposal t i l e   f i e l d .  The systems  appeared to  be 
functioning  without problems. Sample s ta t ion 14, i n  front of this 
resort,  indicated t h a t  there was  no fecal  pollution w i t h  a 90 percentile 
fecal col  iform MPN of 2/100 mR. There are  very few oysters  in  the  area, 
b u t  there is evidence of  a clam resource i n  the sandy t i d a l  foreshore. 

The  Beachcomber  Marina i n  Northwest Bay has accommodation for  
approximately 83 boats, none of which has permanent live-aboards. 
Shore t o i l e t   f a c i l i t i e s ,  which are  serviced by a sept ic  tank  disposal 
f ie ld  system, are provided for  boaters  using the marina. No seepage 
problems were observed from t h i s  sewage disposal system, and the 
acceptable  bacteriological  data  obtained a t  sample s ta t ions 16 and 
17 did  not  indicate any significant  fecal  contamination emanating from 
sewage systems serving  residences on the  east   side o f  the bay. 

4.2 Madrona P o i n t  to  Parksville Bay 

The foreshore from Madrona Point  to  Parksville Bay i s  sandy, 
w i t h  large  t racts  o f  beach exposed a t  low tides.  Sample s ta t ions 
varied somewhat i n  their   daily  location because of  the  tides, which 
were  low d u r i n g  the  day. There a re  numerous residences and resorts  
along this section,  with  the greatest concentration of  dwellings a t  
Parksville. All of the sample s ta t ions along this section met the 
shel l f ish growing water standards,  except  stations 20 and 26, which had 
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90 p e r c e n t i l e  MPN's o f  56.8/100 mR and  170/100 mR respec t i ve l y .  

S t a t i o n  20 was l o c a t e d   i n   C r a i g  Bay, opposi te  iome  dwel l ings.  
S ince  the  t ide was low on sampling  and  the sample s t a t i o n  was f a r  
o f f sho re ,   t he   poss ib i l i t y   o f   de tec t i ng   con tamina t ion   f rom  the   sho re  
was low. The feca l   con taminat ion   ind ica ted  may have resu l ted   f rom 
swimmers i n   t h e  area,  since  the beach i s  a popular  area i n  the summer, 
b u t   t h e   p o s s i b i l i t y   o f  an onshore  source  of  contamination  cannot be 
ru led   ou t .  The conf idence i n   t h e  median  and 90 p e r c e n t i l e  M P N ' s  f o r  
samples taken  a long  th is  beach i s  quest ionable  s ince  s ta t ions 20 and 
21 were sampled o n l y  3 t imes each,  and s t a t i o n  22 was sampled on ly  4 

times due t o  s u r v e y   s c h e d u l i n g   d i f f i c u l t i e s .  No s h e l l f i s h   h a r v e s t i n g  
i s  allowed  along  the  beach where s t a t i o n s  21 and 22 were located,   s ince 
i t  i s  p a r t  of Ratht revor  Beach Provincial   Park,  a Class A park i n  

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

Bac te r io log i ca l  samples  taken on t h e   e a s t   s i d e   o f   P a r k s v i l l e  

Bay demonstrated  that   there i s  some fecal   contaminat ion  present.  Sample 

s t a t i o n  26, which  exceeded  the  90  percenti le  growing  water  standard, 
was loca ted   shores ide   o f   the  end o f  t h e   P a r k s v i l l e   v i l l a g e  sewer 
system o u t f a l l .  Samples e x h i b i t i n g   f e c a l   c o l i f o r m  MPN's o f  49/100 mR, 

170/100 mR, and  1600/100 mR were  taken a t   s t a t i o n  26 on f l ood ing   t i des ,  
i n d i c a t i n g   t h a t   t h e  sewage plume a t   t h e   t i m e  was probably   sur fac ing 
shoreward o f   t h e   o u t f a l l .  The P a r k s v i l l e  sewer system  serves 60 
p e r c e n t   o f   t h e   v i  1 lage  (approx imate ly  1,300 people), and discharges 
approximately 0.02 m /sec o f  sep t i c   t ank   e f f l uen t   t h rough  a 38 cm 

d iamete r   ou t fa l l   i n to   app rox ima te l y  21 m o f  water, 640 m o f fshore .  
Desludging o f   t h e   s e p t i c   t a n k   o c c u r s   t h r o u g h   t h i s   o u t f a l l .  

3 

Sample s t a t i o n  27, loca ted   over   the  end o f   t h e   o u t f a l l ,  was 

sampled twice and d id   not   demonstrate a v e r y   h i g h   f e c a l   c o l i f o r m  
densi ty .   Th is  may have  been  due, i n   p a r t ,   t o   t h e  sewage plume s h i f t i n g  
w i t h   t h e   c u r r e n t s  and t ide,  which  would have c a r r i e d  some feca l  
contaminat ion  to   the  shore.  Sample s t a t i o n  25, l oca ted  where  the 

P a r k s v i l l e   o u t f a l l   e n t e r s   t h e   w a t e r ,   i n d i c a t e d  some contaminat ion does 
occur   w i th  a f e c a l   c o l i f o r m  90 p e r c e n t i l e   o f  33/100 mR. 
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I t  was reported, and verified,  by the  Central Vancouver Is1 and 
Health  Unit that  some problems ex i s t  with the  septic  tank  disposal 
systems t h a t  serve some of the residences i n  Parksville,  especially i n  
periods o f  high rainfal l  when ,storm drainage can carry  septic seepage 
t o  the  ocean. Reported problems w i t h  sewage disposal systems along 
Rushton Avenue i n  Parksville would contribute  contamination  to  the 
east   s ide of  Parksville Bay, b u t  none was detected i n  the  relatively 
dry  weather d u r i n g  the  survey. 

4.3 French Creek t o  Qualicum Beach 

From French  Creek to  Qualicum Beach, the  foreshore i s  sparsely 
populated, b u t  there  are numerous houses along  the eas t  and west  ends 
of  Qualicum Beach, and motels  along  the  central  portion  of  the beach. 
O f  the s i x  sample stations  located  along  this  section,  stations 30, 32, 
and 33 did  not meet the 90 percentile MPN of  the shel l f ish growing water 
standards. 

Sample s ta t ion 30 demonstrated a fecal  coliform 90 percentile 
MPN of  55.6/100 mR.  This station was located a t  the mouth of the 
French Creek boat bas in  i n  order to  determine the magnitude of 
contamination  the  pleasure c r a f t  and comnercial f i s h i n g  vessel s were 
contributing  to  the  surrounding  waters. The highest  fecal  coliform 
MPN e x h i b i t e d  was 70/100 mR  from a sample taken on an ebb t ide,  and 
this would indicate  that  some contamination is a r i s i n g  from the  boats. 

Sample s ta t ion 31  was located a t  the mouth of French Creek 
to determine  the effects  of the  creek on the  water  quality a t  i t s  
mouth and to  obtain background data  in  anticipation of a Nanaimo 
Regional Sewage Authority  secondary sewage treatment p l a n t  to be bui l t  
a t  French Creek. The p l a n t  would t r e a t  sewage collected from Parksville, 
Qualicum Beach, and the  area between, and discharge i t  to  a point 
2,440 m offshore of French Creek in 61 m of  water  depth.  Station 31 
met the shel l f ish growing water  standards with a fecal  coliform median 
MPN of  2/100 mR and  90 percentile MPN of 3.2/100 mR. The bacteriological 
resul ts  and sal i n i  ty  readings  (average  salinity of 24.7 parts  per 
thousand) a t   th is   s ta t ion  indicated  there  was l i t t l e  influence from 
French Creek, which  had a mean fecal  coliform MPN o f  78.4/100 mR (fresh- 
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wa te r   s ta t i on  S2). 

Columbia Beach Estates,  imnediately  west o f  French  Creek, 

has  18 res idences  present ly   serv iced by an ac t iva ted   s ludge sewage 
t rea tmen t   p lan t   w i th  a 30 cm d iamete r   ou t fa l l   ex tend ing  610 cm o f f -  
shore. The t rea tment   p l   an t   fo rmer ly   served as a t r a i n i n g   c e n t r e   f o r  
student  p lant   operators  f rom  Malaspina  Col lege i n  Nanaimo. Sewage 
f r o m   t h e   s u b d i v i s i o n   i s  pumped from a we t   we l l   t o   t he   p lan t ,  where 

i t  i s  comminuted, t r e a t e d   i n  an a e r a t i o n  chamber, passed  through a 
c l a r i f i e r ,  and d ischarged  unch lo r ina ted   to   the  sea. With an 

addit ion,  the  system i s  capable o f   t rea t i ng   t he   was tewa te r   f rom 2,000 
people. An i n s p e c t i o n   o f   t h e   p l a n t   i n d i c a t e d   t h a t  due t o   l a c k   o f  
so l i ds ,  i t  i s   no t   ope ra t i ng   acco rd ing   t o   des ign .   Repor ted   l ack   o f  
a subs tan t ia l   she l l f i sh   resource   in   the   immedia te   a rea  and the  present  
low- f low  ra te  f rom  the sewer sys tem  d id   no t   war ran t   sampl ing   to   the  
e x c l u s i o n   o f   o t h e r   s i t e s .  

Qualicum Beach i s  densely  populated i n  the summer, w i t h  homes 
and mote ls   a long  the  water f ront .  It i s  an area o f  concern,  since  the 
beaches a r e   u t i l i z e d  by   bo th   recrea t iona l  and  commercial  clam  diggers. 
Sample s t a t i o n s  32 and  33  both  demonstrated  intermit tent   fecal  
contaminat ion  wi th  90 p e r c e n t i l e  MPN's o f  42.6/100 mR and  65.8/100 mR 

r e s p e c t i v e l y .   S t a t i o n  33 was l o c a t e d   o f f s h o r e  o f  a smal l   stream  that  
runs   a longs ide   Qua l icum  v i l lage ,   wh ich   i s   s i tua ted  back from the beach. 

The stream i s   f e d   p a r t i a l l y   b y   s t o r m   r u n o f f   f r o m   t h e  town,  and i s  
contaminated  by  sept ic   wastes  f rom  fau l ty   sept ic   tank  d isposal  systems. 
It i s   i n d i c a t e d  as the   source   o f   con taminat ion   to   s ta t ions  32 and 33. 
Freshwater   s ta t ion S3, l oca ted   a t   t he   s t ream 's  mouth,  had a f e c a l  
c o l   i f o r m  mean MPN o f  1200/100 mR. 

Further  a long  the beach, marine sample s t a t i o n  34 gave some 
i n d i c a t i o n   o f   f e c a l  c 
MPN o f  21.8/100 mR. 

Rest  Hotel,  which i s  

seepage p i   t s  1 ocated 

disposal   system  servi  

ontaminat ion  wi th  a f e c a l   c o l i f o r m  90 p e r c e n t i l e  
T h i s   s t a t i o n  was l o c a t e d   i n   f r o n t   o f   t h e  Shady 
serv iced  by   th ree   sep t ic   tanks   tha t   d ischarge  in to  

i n   l a n d f i l l   i n   f r o n t   o f   t h e   h o t e l .  The  sewage 
ces a cafe and a pub t h a t  can accommodate 100 t o  120 
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people.  Septic seepage was discovered i n  two  places,  running  onto 

the beach  between  the  boards  that   support   the  landf i l l .  

Seven freshwater sample s t a t i o n s  were l o c a t e d   a t  6 c u l v e r t s  
and di tches  along  Qual icum Beach, and a l l   i n d i c a t e d   t h a t  a high  degree 

o f   f eca l   con tamina t ion   i s   reach ing   t he  beach ( f reshwater  sample 
s t a t i o n s  S4 - S10, Table 2).  It was d i f f i c u l t  t o  p i n p o i n t   i n d i v i d u a l  
sources o f  contamination,  since  obvious  signs o f  seepage  were g e n e r a l l y  
absent,  and a dye t e s t   o f  a very  suspect  source was nega t i ve   (poss ib l y  
due t o   l i m i t a t i o n s   o f   t h e  dye  and the  t ime i t  would  have  taken t o  
appear). The s o i l ,   i n  patches,   d id   exhib i t   excess ive  mois ture,  and 

the  geography o f   t he   a rea   (hous ing  on higher  ground  leading down t o  
the  shorel ine)  would  encourage movement o f  groundwater and drainage, 
i n c l u d i n g  any fecal   contaminat ion,   toward  the sea. 

Marine  samples  taken a t   t he   s ta t i ons   a long   Qua l i cum Beach 
d id   no t   adequa te l y   re f l ec t   t he   con tamina t ion   i n   t he   f reshwa te r   i npu ts .  
The t i d e  was low  dur ing  the  t imes  most   su i tab le  for  samplicng - i t  
was n o t   f e a s i b l e   t o  do the sample runs a t   n i g h t .  The d i t c h e s  and 

cu lver ts   subsequent ly   f low  across  the beach,  and the  contaminat ion 
i s  d i l u t e d  when it reaches  the  low  water  l ine.  The she l l f i sh   resource  
i s  s t i l l   i n   c o n t a c t   w i t h   t h i s   d r a i n a g e ,  however. 

As aforementioned, the Nanaimo Regional Sewer A u t h o r i t y  will 

be cons t ruc t ing  a sewage co l lec t ion ,   t rea tment ,  and disposal  system 
fo r   Qua l i cum Beach  and P a r k s v i l l e .  On the   eas t  end, the  system will 
connect   wi th  and  add o n t o   t h e   p r e s e n t   P a r k s v i l l e   v i l l a g e  sewage system 
w i t h  a 69 cm i n t e r c e p t o r   r u n n i n g   t o  a secondary sewage treatment 
plant,   which will be loca ted  a t  the mouth o f  French  Creek. On the  
west, a 46 cm i n t e r c e p t o r ,   s t a r t i n g   a t   S e a c r o f t  Road a t   t he   wes t  
end o f  Qualicum Beach, will run  a long  the  water f ront ,   w idening  to  61 
cm before   reach ing   the   t rea tment   p lan t .   E f fec t i ve   sewer ing   o f   these 
centres  should  reduce  the  inc idence  o f   feca l   contaminat ion  a long  the i r  

respective  shore1  ines. 

4.4 L i t t l e  Qual icum  River  to  Qual   icum Bay 

The s e c t i o n   o f   t i d a l   f o r e s h o r e   f r o m   t h e   L i t t l e   Q u a l i c u m   R i v e r  
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to  Qual icum Bay i s  most ly  sandy, w i t h  some smal l   rocks.   Habi ta t ion i s  
concen t ra ted   a t   t he  mouth o f   t h e   L i t t l e   Q u a l i c u m   R i v e r  and i n  Qualicum 
Bay, wi th  the  upland  area  between  being  heavi ly  t reed and sparse ly  
s e t t l e d .  Sample s t a t i o n s  36 t o  40, l o c a t e d   a l o n g   t h i s   s e c t i o n ,   a l l  
met  the  shel l f ish  growing  water  standards.  

There i s  a s p i t   a t   t h e  mouth o f   t h e   L i t t l e  Qual  icum  River,  and 

i t  i s   t h e   s i t e   o f   c o n c e n t r a t e d   r e c r e a t i o n a l  and  commercial  clam  digging, 
and l im i ted   oys te r   ha rves t i ng .  The area  immediately  west o f   t h e   s p i t  
i s  a l s o  used fo r   c lam  harves t ing .  There i s  housing i n   t h e  area,  but 
no contaminat ion was i n  evidence i n  the  mar ine samples,  and t h e   l o c a l  

s o i l  i s  q u i t e  sandy, f a c i l i t a t i n g  good o n - s i t e  sewage d isposal .  Sample 
s t a t i o n  36, l o c a t e d   a t   t h e  mouth o f  t he   L i t t l e   Qua l i cum  R ive r ,   me t   t he  
she1 l f i s h  growing water  standards  wi th a median f e c a l   c o l i f o r m  MPN 
of  2/100 mR and  a 90 p e r c e n t i l e  MPN o f  1 l L l 0 0  mR. The L i t t l e  Qualicum 
River  demonstrated a l o w   f e c a l   c o l i f o r m  mean MPN o f  20.8/100 mR a t  
sample s t a t i o n  S11. 

Freshwater  sample s t a t i o n  S12 (Annie  Creek),  located 
approximately midway a long  th is   sec t ion   o f   shore l ine ,   demonst ra ted  a 

high  degree o f   f eca l   con tamina t ion ,   w i th  a feca l   co l i fo rm mean MPN 
o f  840/100 mk over 8 samples. A t r a i l e r   p a r k  was b e i n g   b u i l t  on t h e  

eas t   s ide   o f   t he   c reek  and, al though two o f   t h e   t r a i l e r s   l o c a t e d   b e s i d e  
the  creek  are  suspect  sources  of   contaminat ion,  no s e p t i c  seepage was 

observed. The c r e e k   d i d   n o t   a p p e a r   t o   i n f l u e n c e   s t a t i o n  38, which had 
a f e c a l   c o l i f o r m  90 p e r c e n t i l e  MPN of  2/100 mR. The creek i s  small ,  

b u t  can  swell  enormously i n  winter.  Flow measurements, done by 
es t imat ing   the   c reek ’s   c ross-sec t iona l   a rea  and v e l o c i t y ,  were 0.007 
m /sec  on  June 23, and 0.04 m /sec  on J u l y  4. 3 3 

Sample s t a t i o n  40 was s i t u a t e d   i n   Q u a l i c u m  Bay, a resor t   a rea .  
Emphasis i s  on shore l ine  housing  (which  inc ludes  fu l l - t ime  res idences 

and sumner cottages),  which i s  cons iderably  dense. No s i g n i f i c a n t  
contaminat ion was i n  evidence  here;   stat ion 40  had a f e c a l   c o l i f o r m  
90 p e r c e n t i l e  MPN o f  4.3/100 mR. 



- 17 - 

There i s  a t r a i l e r   c o u r t   w i t h  accomnodation  for up t o  

34 t r a i l e r s  i n  Qualicum Bay, b u t  a s a n i t a r y   s u r v e y   o f   t h e   c o u r t  
i n d i c a t e d   t h a t   t h e  4 sept ic   tanks  and 2 sep t i c   t ank   d i sposa l   f i e lds  
s e r v i n g   t h e   t r a i l e r s  and  washroom f a c i l i t i e s  were opera t i ng   w i thou t  
any d i   f f i c u l   t i e s .  

Problems may a r i s e   w i t h   t o u r i s t  accommodations  and 

sumner homes i n   t h e  months o f   J u l y  and  August, when t h e   t o u r i s t  

season i s  bus iest .  
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APPENDIX I POSITIVELY IDENTIFIED AND SUSPECTED SOURCES OF 
POLLUTION 

Samp 1 e 
S ta t i on  Source  Problem 

25,  26 Parksvi 11 e sewage 
disposal system. 

Faul ty   sept ic   tank 
sewage disposal systems 
i n  Parksvi 1 1 e 

30 Boats a t  French Creek 
docks 

32,33 Creek a t   e a s t  end o f  
Qualicum Beach 

Shady Rest  Hotel 

Faul ty   sept ic   tank 
sewage disposal 
systems i n  Qualicum 

Sewage f r o m   o u t f a l l  con- 
taminates  eastern  port ion 
o f   P a r k s v i l l e  Bay. 

Sep ti c seepage contaminates 
storm  water  enter ing 
western  por t ion o f  P a r k s v i l l e  
Bay. 

Direct  discharge  from  marine 
to i le ts   contaminate  water  
a t   b o a t   b a s i n .  

Creek i s  contaminated  by 
sept ic  d ischarges  f rom 
Qual icum. 

Sept ic  seepage r u n s   i n t o  
beach  from sewage d isposal  
sys tem. 

Septic seepage contaminates 
s t o m  drainage  running  out 
of   culverts  a long  Qual  icum 
Beach . 
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APPENDIX I 1  MARINE  SAMPLE  STATION  LOCATIONS 

Sample 
Sta t ion  Lat i   tude Long1 tude 

1 
2 
3 
4 
5 
6 
7 

.I . 8 
I 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 

49'17'31"N 
49'17'11"N 
49'16'21"N 
49' 16 2Z"N 
49'17'01"N 
49'17'16"N 
49'17'56"N 
49'18'22"N 
49'17'30"N 
49'17'42"N 
49'18'06"N 
49'18'22"N 
49'18'42"N 
49'18'20"N 
49'19'24"N 
49'18'51"N 
49'18'24"N 
49'18'42"N 
49'18'42"N 
49'18'39"N 
49'18'58"N 
49'19'15"N 
49'19'41"N 
49'20'03"N 
49'19'43"N 
49'19'53"N 
49'20'06"N 
49"19'34"N 
49'19'54"N 
49"21'02"N 
49'21  '0O"N 
49'21 ' 38"N 
49'21 '29"N 
49'21 '24"N 
49'21 '48"N 
49"22' 15"N 
49'22'30"N 
49'23'03"N 
49'23'45"N 
49'24'24"N 

124'04'4B"W 
124'05'12"W 
124'06'27"W 
124'06'49"W 
124'07'43"W 
124'08'06"W 
124'07'48"W 
124'07'52"W 
124'09'16"W 
124'09'51"W 
124'10'10"W 
124'10'28"W 
124'1 1 '00"W 
124'.11'30"W 
124'12'54"W 
124'1 2' 50"W 
124'12'17"W 
124O14'24"W 
124'14'36"W 
124'14'37"W 
124'14'48"W 
124"14'49"W 
124'15'36"W 
124'17'02"W 
124'18'23"W 
124'18'27"W 
124'18'23"W 
124'18'56"W 
124'19'18"W 
124'21'11"W 
124'21 30"W 
124'25'54"W 
124'26'42"W 
124'27'29"W 
124°28'00"W 
124'30'10"W 
124'31 18"W 
124'34'32"W 
124O35'56"W 
124'37' 36"W 

Location 

Winchelsea Islands 
Ada Islands 
Wall i s   P o i n t  
Cove a t  Wal l ls   Point  
Dolphin Bay 
Schooner Cove 
Is land between Nankivel l   Point  and Yeo Islands - 
Ye0 Islands 
Small cove across  from Amel fa   I s land 
More westerly  small cove across from Amelia Is land 
Small cove across  from  Gerald Is land 
k r e  northerly  small cove across from Gerald Island 
Dorcas Point  ii 

Head o f  bay between Dorcas and Cottam points 
Mistaken Is land 
Cottam Point  
Northwest Bay 
Madrona Polnt  
Craig Bay 
South end o f  Rathtrevor Beach 
Middle of  Rathtrevor Beach 
North end of   Rathtrevor Beach 
Point  a t  Rathtrevor Beach Park 
H a l f  way between Rathtrevor Beach and Parksv i l le  Bay 
Parksv i l le  Bay - onshore from tow o u t f a l l  
East  s ide  of   Parksvi l le Bay 
Over P a r k s v i l l e   o u t f a l l  
Middle of Parksv i l le  Bay 
West s ide  o f   Parksv i l le  Bay 
Mouth o f  French Creek boat  basin 
Mouth o f  French Creek 
East end o f  Qualicum Beach 
O f f  creek a t   e a s t  end of Qualicum Beach 
Middle o f  Quallcum Beach 
West end o f  Qualicum Beach 
Near mouth o f   L i t t l e  Qualicum  River 
O f f  po in t  near Dashwood 
Near mouth o f  Annie Creek 
Near mouth of   Big  Qual icum  River 
Middle o f  Qualicum Bay 

.~ 
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APPENDIX I 1  I FRESHWATER SAMPLE  STATION  LOCATIONS 

Sample 
S ta t i on  Loca t i on 

s1 
s2 
s3 

s4 

s5 

S6 
s7 , 

S8 
s9 
s10 
s11 
s12 
S13 

Engl i shman River  
French  Creek 
Creek  between contamination  warnings a t   e a s t  end o f  
Qua 1 i cum Beach 
Culvert   under  parking l o t  west o f  s t o r e  - Qualicum 
Beach 
Culvert   under houses n e x t   t o   p a r k i n g  l o t  - Qualicum 
Beach 
Storm  drain  beside Shady Rest  Hotel 
D i t ch   eas t  o f  West Crescent Road 
Upstream  on d i t c h  a t  Beach Terrace Road 
Mouth o f  d i t c h   a t  Beach Terrace Road 
Cul.vert a t  end o f  B u l l e r  Road 
L i t t l e  Qual  icum  River 
Annie  Creek 
Big  Qual icum  River 
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BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING  CONDITIONS 

FOR 

MARINE SAMPLES 
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APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING  CONDITIONS 
FOR FRESHWATER SAMPLES 

D a t e  
(1 975) 

Time of 
Col l  ection 

To tal 
Preci p. 
( d  

Fecal 
cot i form 
MPN/100 ml 

June 17 

June 18 

June 19 

June 20 

June 23 

June 24 

1000 

0945 

09 35 

0935 

1030 

1020 

Fli 1 

- N i  1 

N i  1 

rlli 1 

4.8 

N i  1 

2 

17 

2 

5 

17 

17  

June 25 1030 N i  1 13 
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APPENDIX V BACTERIOLOGICAL  ANALYSES RESULTS AND SAMPLING CONOITIONS 
FOR FRESHWATER SAMPLES 

Sample Station: S2 Location: French Creek 

Date 
(1 975) 

Time o f  
Cot 1 ection 

Total Fecal 
Precip. Col i form 
( d  WN/l00 ml 

June 17 

June 18 

June 19 

June 20 

June 23 

June 24 

June 25 

0950 

0935 

0925 

0925 

1020 

1005 

1015 

Ni 1 

,Cii 1 

Ni 1 

N i  1 

4.8 . 

N i  1 

tJi 1 

33 

5 

79 

49 

2 20 

33 

1 30 
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APPENDIX V BACTERIOLOGICAL ANALYSES  RESULTS AND SAMPLING CONDITIONS 
FOR FRESHWATER SAMPLES 

Sample Station: S3 Location: Creek  between  Contamination Warnings 
a t  east end o f  Qual  icum Beach 

Date 
(1 975) 

Time o f  
Col1 ection 

To tal 
Preci p. 

( 4  

Fecal 
Col i f om 

WN/100 ml 

June 11 

June 17 

June 18 

June 19 

June 20 

1410 

0940 

0925 

N i  1 

' N i l  . 

N i  1 

091 5 iJi 1 

091 5 N i  1 

1600 

540 

110 

490 

2400 

June 23 1010 4.8  3500 

June 24 

June 25 

0945 

1000 

N i  1 

Ni 1 

790 

170 
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APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING  CONDITIONS 
FOR FRESHWATER  SAMPLES 

Sample Station: S4 Location: Culvert under parking lo t  west o f  
store - Qualicum Beach 

Date 
(1975) 

Time o f  
Cot 1 ection 

Total 
Preci p. 

( W  

Fecal 
Col i form 

MPN/lOO ml 

June 24 

June 26 

1420 

08 30 

Ni 1 

- 9 . 2  

240 

330 
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APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS  AND  SAMPLING  CONDITIONS 
FOR  FRESHWATER  SAMPLES 

Sample Stat ion:  S5 Location: Culver t  under  houses next  t o  park ing 
l o t  - Qualicum Beach 

Date 
(1 975) 

Time o f  
Col 1 ec ti on 

Total 
Preci p. 

( d  

Fecal 
Coliform 

MPN/lOO ml 

June 24 

June 26 

1400 

0840 

N i  1 

.-9.2 

79 

1700 
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APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS  AND  SAMPLING  CONDITIONS 
FOR FRESHWATER  SAMPLES 

Sample Station: S6 Location: Storm dra in  beside Shady Rest Hotel  

Date 
(1 9 7 5 )  

Time of 
Col lect ion 

Total 
Preci p . 
( d  

Fecal 
Col i f om 

MPN/lOO ml 

June 24 

June 25 

1000 

1 430 

Ni 1 

- N i  1 

110 

790 

June 26 0850 9.2 1 30 
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APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING  CONDITIONS 
FOR  FRESHWATER  SAMPLES 

Sample Stat ion:  S7 Location: D i t c h   e a s t  o f  West Crescent Road 

Date 
(1 975) 

Time o f  
Col  1  ec ti on 

Total 
Preci  p. 

( d  

Fecal 
Coli   form 

MPN/lOO m l  

June 24 

June 25 

June 26 

1030 

1420 

0900 

Ni 1 

- Nil 

9.2 

1 70 

5400 

490 
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APPENDIX V BACTERIOLOGICAL ANALYSES  RESULTS AND SAMPLING  CONDITIONS 
FOR FRESHWATER  SAMPLES 

Sample Station: S8 Location: Upstream on d i t c h  along Beach  Terrace 
Road 

Date 
(1  975) 

Time o f  
Col I ection 

Total 
Preci p. 
(d 

Fecal 
cot iform 
~ N / I O O  ml 

June 24 

June 26 

1115 

091 0 

N i  1 

'*9.2 

>1600 

5400 
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APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING  CONDITIONS 
FOR  FRESHWATER  SAMPLES 

Sample  Stat ion:  S9 Location: Mouth o f  d i t c h   a t  Beach Terrace Road 

Date 
(1 975) 

Time of 
C o l  1 ec ti on 

Total 
Preci  p. 

(m) 

Fecal 
C o l  i form 

MPN/100   ml  

June 24 

June 25 

June 26 

1050 

1410 

0920 

N i  1 

-Ni  1 

9 . 2  

>16000 

790 

2400 
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APPENDIX V BACTERIOLOGICAL ANALYSES RESULTS AND SAMPLING CONDITIONS 
FOR FRESHWATER SAMPLES 

Sample Station: S10 Location:  Culvert a t  end o f  Buller Road 

Date 
(1 975)  

Time o f  
Coll ection 

Total 
Preci p. 

(m) 

Fecal 
Col i form 

MPN/l 00 ml 

June 24 

June 25 

June 26 

1045 

1400 

09 30 

N i  1 

N i  1 

9.2 

1 600 

5400 

1 300 



APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS  AND  SAMPLING  CONDITIONS 
FOR FRESHWATER SAMPLES 

Sample Stat ion:  S11 Location: L i t t l e  Qual icum River 

Date 
(1 975) 

Time o f  
Col 1 ec ti on 

To t a l  
Preci  p. 

( 4  

Fecal 
Coliform 

MPN/lOO m l  

June 1 1  

June 17 

June 18 

June 19 

June  20 

June 23 

June  24 

June 25 

1400 

09 30 

091 5 

0905 

0905 

1000 

0920 

0940 

N i  1 

..Ni 1 

Hi 1 

N i  1 

N i l  

4.8 

N i  1 

N i  1 

4 

8 

8 

5 

13 

46 

33 

49 



APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING  CONDITIONS 
FOR  FRESHWATER  SAMPLES 

Sample Stat ion:  S12 Location: Annie Creek 

Date 
(1 975)  

Time o f  
Col l   ect ion 

Total  
Preci  p. 

( 4  

Fecal 
Col i form 

MPN/lOO ml 

June 17 

June 18 

June 19 

June 20 

June 23 

June 24 

June 25 

June 26 

091 5 

0900 

0850 

0850 

0945 

0900 

0920 

0940 

Ni 1 

4li 1 

Ni 1 

Ni 1 

4.8 

Ni 1 

Hi 1 

9.2 

540' 

110 

35 00 

7 00 

330 

1 300 

1 70 

70 
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APPENDIX V BACTERIOLOGICAL  ANALYSES  RESULTS  AND  SAMPLING  CONDITIONS 
FOR FRESHWATER  SAMPLES 

D a t e  
(1 975) 

Time o f  
Col 1 ec ti on 

To tal 
Preci  p.  
( d  

Fecal 
C o l  i form 

MPN/100 ml 

June 17 

June 18 

June 19 

June 20 

June 23 

June 24 

June 25 

0905 

0850 

0840 

0840 

09 35 

0850 

091 0 

N i  1 

.'Ni 1 

N i  1 

N i  1 

4.8 

N i  1 

Ni 1 

79 

1 1  

13 

79 

49 

1 30 

33 
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A P P E N D I X   V I  

MEAN FLOW RATES FOR J U N E  
FOR  MAJOR  FRESHWATER  INPUTS 
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APPENDIX VI MEAN FLOW  RATES  FOR  JUNE  FOR MAJOR FRESHWATER  INPUTS 

R i  ve r Mean Flow Rate m /s Number of Years Recorded 3 

Engl i s hman 9.77 

French  0.36 

L i t t l e  Qual icum 8.86 

Big  Qualicum  3.82 

7 

3 

13 

27 
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