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A sanitary  survey o f  the  waters of Cowichan Bay i n c l u d i n g  the t i d a l  

foreshore o f  Saanich I n l e t  between Cherry  Point and Ilhiske)  Point was 

conducted dur ing  November and December 1373, by personnel o f  t h 2  

Environmental Protection  Service,   Pacific Region. 

The purpose o f  the  survey was to   va l ida te   the  existing Schedule J 

closure o f  Cowichan  Bay.  With the  exception o f  the  western  t idal  

foreshore  of Sansum Narrows, all the  waters o f  Cowichan Bay were subjec t  

t o  continuous  bacterial  pollution from the Cowichan  and Koksilah  Rivers 

and thei  r t r i bu ta r i e s .  

A recommendation i s  made t o  extend the Cowichan Bay closure t o  inc lude   a l l  

o f  the waters i n  Cowichan  Bay, and t o  declare  as  contaminated  the  i idal  

foreshore o f  Saanich Inlet   ly ing between Cherry P o i n t  and GIhiskey Point. 
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1. INTRODUCTION 

The purpose  of the  sanitary  survey is t o  ident i fy  and evaluate  those 

' factors  influencing  the  sanitary  quali ty of a shellfish growing area.  

Factors  normally  investigated  include:  sources of pollution and the  

'distance of  such sources'from  the growing area;  effectiveness and 

r e l i a b i l i t y  of sewage t reatment   faci l i t ies ;   the   presence  of   industr ia l  

wastes or pest ic ides  which  would cons t i tu te  a health  hazard  to  the 

consumer of she l l f i sh ;  and the  effect   of  w i n d ,  stream  flows, and 

t idal   currents  on the   d i s t r ibu t ion  of pollutants  over  the growing area. 

The thoroughness w i t h  which each  element must be investigated  varies 

great ly  and  would  be determined by the  sources o f  pollution  influencing 

each growing area. 

Growing areas may be designated  as approved when the three  following 

criteria are  met: 

(ii) 

( i i i )  

The area is  not so contaminated w i t h  fecal  material  that 

consumption  of the   she l l f i sh  m i g h t  be harzardous. 

The area i s  not so contaminated w i t h  pest ic ides   or   industr ia l  

wastes  that  consumption o f  t he   she l l f i sh  m i g h t  be hazardous. 

The coliform median MPN of the  water.does  not exceed 70 per 

l O O ' r n 1 ,  and n o t  more t h a n  10  percent  of  the  samples  ordinarily 

exceed an MPN of 230 per 100 m l  f o r  a five  tube decimal d i lu t ion  

tes t  in those  portions of the  area most probably  exposed t o  

fecal contamination d u r i n g  the most unfavourable  hydrographic 

and pollution  conditions. 
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The Shel l f ish Water Qual i ty  Program requires t h a t  a1 1 actual or 

potential '   shellfish growing areas be c l a s s i f i ed   a s  t o  t h e i r   s u i t a b i l i t y  

for she l l f i sh  harves t ing  on the basis of  sanitary  quali ty  as  defined 

above. Satisfactory compliance requires tha t   a l l   a r eas  n o t  subjected 

t o  sanitary  surveys be closed  to the harvesting  of  shellfish.  

Accordingly, Cowichan  Bay  was c lass i f ied  as a closed  'area and included 

i n  Schedule J of the October  1972, amended British Columbia Fishcry 

Regulations. The closure area was dictated by  known sources  of sewage, 

and the closure  l ine drawn between eas i ly  recognized  geographical  features. 

I n  order to   confim  the Cowichan Bay closure,  a sanitary  survey was car r ied  

out by personnel o f  the  Shellfish Water Quality Program from November 20 

t o  December '11, 1973. Surveys o f  o the r   i n l e t s  on the  east   coast   of  

Vancouver Island had indicated  that   the most unfavourable  conditions  exist 

during  winter months, coincident w i t h  heavy r a i n f a l l s  and  strong  southeast  

winds. 

The shellfish  resource o f  Cowichan Bay consis ts  mainly  of  Native Litt leneck 

and Manila  clams. Clam beds are  located i n  Genoa  Bay and a1 ong the 

southern t i d a l  foreshore  to Whiskey Point. 

2. POLLUTION SOURCES 

.The four main sources o f  pathogenic  organisms to   t he   she l l f i sh  growing 

waters o f  Cowichan Bay are  as fol'lows: 

( i  ) The discharge  of 800,000 Imperial  gal 1 ons per day (average  annual ) 

of unchlorinated sewage eff luent  frQm the two ce l l   f acu l t a t ive  

t I 
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lagoon  servicing  the  City  of Duncan.  The ,effluent is  discharged 

t o  the Cowichan River  approximately 2,000 f e e t  upstream from i t s  

confluence w i t h  Someno!; Creek. 

( i i )  The discharge of 300,000 Imperial  Gallons  per day (average . 
annual) o f  chlorinated sewage ef f luent  from the two c e l l  

facu l ta t ive  lagoon servicing the Dist'rict  of North Cowichan. 

The ef f luent  i s  discharged  to  the Cowichan River  approximately 

500 . feet  upstream from i t s  confluence w i t h  Somenos Creek. 

( i i i )  The'discharge  of 60,000 Imperial  gallons per day (average 

annual) o f  chlorinated sewage ef f luent  from the  extended 

aeration package treatment  plant  servicing  the District o f  

Cowichan Valley. The eff luent  is  discharged t o  Cowichan Bay 

through  an  outfall  approximately 2,500 f e e t  i n  length,  terminating 

e a s t  of the CN Wharf about 30 fee t  below the surface a t  mean low 

water . 

( i v )  Landwash from the  watersheds o f  the Cowichan  and Koksilah  Rivers 

and t he i r  tributaries. 

The significance of these  pollution  sources and o the r   d i r ec t  and indirect 

sewage contr ibut ions  to   the  r ivers ,   es tuary and marine  foreshore would be 

determined by the results o f  bacteriological  analyses. There a r e  no  known 

significant  sources o f  chemical or  pesticide  contamination t o  the Cowichan 

R i  ver . 
* 

* 
. .  

- .  

I . 
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3. SAMPLE STATION LOCATIONS 

Cowichan Bay sample s ta t ion   loca t ions   a re  shown i n  Figure 1. Sample 

1 s t a t ions  1 through  17 were established  to  verify  the  accuracy o f  the 

Skinner P o i n t  t o  Cherry  Point  closure  line. Sample s t$t ions  18,  21 and 

22 along  the  foreshore of Sa'nsum Narrows and 79, 20, '23 and 24 along t h e  

western t i d a l  foreshore toward Whiskey P o i n t ,  were. es tabl ished  as  a 

result of higher t h a n  acceptable  bacteriological-  resul t s  obtained a t  

1 

- the i n i t i a l  seventeen sample stations.   Freshwater  stations S7 and S8 

were. established  to  determine  the  bacterial   densit ies  being  contributed 

by Garnett and Manley Creeks respectively. 

Cowichan Valley sampl'e s ta t ion  locat ions  are  shown i n  Figure  2. Sample 

stations S1 and S2 were located on the Somenos  and Quarnichan Creeks 

II 

respectively,  immediately upstream of t h e i r   e n t r y  i n t o  the Cowichan River. 

Stations S3, S4 and S9 were positioned on the Cowichan River a t  convenient 

locations upstream and downstream of  the sewage lagoon discharges. 

Stations S5, S6 and  S10 were located on the Koksilah River.  Stations L1 

and STP, a t  the chlorine con tac t  t a n k  o u t l e t s  of  the  District   of North 

# 

Cowichan sewage lagoon and the Regional Di s t r i c t  o f  Cowichan Val ley sewage ' 

-a , treatment  plant  respectively, were establ ished  to  measure the  eff icacy 

of chlorination i n  reducing  the  coliform  levels of these  eff luents .  

Station. L2, a t   t he   e f f luen t   ou t l e t  o f  the  City of Duncan sewage lagoon, 

was established  to  determine  the  .coliform  densities of  this  unchlorinated 

eff luent .  

PI 

1 1 1  

,: ; 
A complete  description o f  sample s ta t ion  locat ions i s  presented i n  

1. Tables 9 and 10 of Appendix 1. * 
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4. FIELD PROCEDURES AND METHODS 

4.1. Bacteriological Sampling and Analyses 

All samples for  bacteriological  analyses were collected i n  s t e r i l e  6-ounce 

wide-mouth bottles  approximately 6 inches  to one foot  below, the water 

surface. Samples were collected by boat o r  on foot  and stored i n  

coolers a t  temperatures  not  exceeding 10°C u n t i l  processed.  Analyses 1 

were carried  out i n  the Environmental Protection  Service  mobile  laboratory 
- !  

i 

located 30 minutes  travel  time from the  sampling  area and were perforlned 

w i t h i n  2.5 hours  of  col lect iun.  The to ta l  confirmed  coliform MPN was 

obtained u s i n g  the  multiple-tube  fermentation  technique (3  decimal d i lu t ions  
I 

o f  five  tubes  each)  as  described i n  Part 407A of  the  13th  edition o f  

Standard Methods for   the  Examination o f  Water and Wastewater.  Fecal 

coliform  results were obtained as described i n  P a r t  407C o f  Standard 

Methods. L 

; 

I 
! 

4.2. Physical  Testing Equipment and Analyses 

Temperature and s a l i n i t y  measurements a t  marine sample s t a t ions  were 

made a t  a depth o f  6 inches  to one foot  below the  water  surface us ing  

€est  equipment carr ied i n  t h e  boat.  Temperatures'were measured us ing  a 

standard  immersible  thermometer and salinity  readings  kere  taken w i t h  a 

Beckman  Model  RB3-349 Solubridge  Electrolytic  Conductivity  Meter. Wind 

speeds were recorded on a hand-he1 d Case1 l a  windmi 11.  Temperature 

readings a t  freshwater sample s ta t ions  were taken  using a Precision 

Sc ien t i f ic  Company  Oxygen Analyzer  thermistor  attachment.  Chlorine 
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a 

residuals were measured a t  sample s t a t ions  t l  and STP using a Hach 

Chlorine  Test  Kit  (Orthotolidine method). = 

4.3. Freshwater  Discharge  Determinations 

Freshwater'  discharges,  the  product o f  measured stream  velocit ies and 

calculated  cross-sectional  areas o f  flow, were determined a t  sample 
8 

s ta t ions  S1 t h r o u g h  S8, excluding S4. *  Stream ve loc i t ies  were  measured 

us ing  a Gurley  Current Meter. Cross-sectional  areas o f  flow were cal-  

culated from r ive r  bottom contour and daily  water  level  readings. A 

4 . . *  

bottom contour was graphed for each s t a t ion  on the basis o f  depth 

readings  taken a t  intervals  across  the  stream widths .  Daily  water  levels 

were superimposed upon the  contour  graph  for each s t a t ion ,  and the area 

o f  f l o w  calculated by means of a planimeter.  Discharge  data for s t a t i o n s  

S9 and S10 on the Cowichan  and  Koksi lah  Rivers  respectively, was provided 

by the In1 and Waters Directorate, Department o f  the Environment. 

5. DISCUSSION OF RESULTS 
. . .  

Daily  bacteriological  results and sampling  conditions f o r  i n d i v i d u a l  

sample stations  are  presented i n  Tables 11 and 12  of Appendix 11. 

Total and fecal  col  ifornl  results  are summarized i n  Tables 1 through 6. 

The resu l t s  o f  discharge  determinations made a t  freshwater sample s t a t ions  

are  presented  in  Table 7, . 
. .  

* Discharges a t  sarnplc station S 4  could not be accurately determined 
due to t i d a l  i n f l u e n c e .  

4 
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MPN Range 

32. 

L2 

SrP 

3500 - >1.6 X lo5 >1.6 X lo4 

>1.6 X l o 6  - 5.4 X l o 6  3.5 X lo6 

3.3 X lo6 - 9.2 X l o 6  4.1 X l o 6  

40 

2.2 x 

, 6.8 x 

- >1.6 x 105 140 

lo5 - 1.7 X l o 6  1.6 X LO6 

lo5 - 4.9 X l o 6  - 2.2 X lo6 

'. 
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I 

s1 
s2 
s3 

S4 

s5 
S6 
s7 
S8 

6 -  
6 
6 
6 
6 
5 
6 
6 

s9 5 
s10 5 

. 
1100 - 9200 ' 
1300 - 1.6 X lo4 
1110 - 5400 
490 - 2200 
220 - 5400 
350 - 2800 
920 - 9200 
1600 - 4900 

-2250 
-2850 
2250 . 
1205 
855 
1400 
-2000 
4200 

78 - 1700 
22 - 1.6 X lo4 

140 
490 

s1 
s2 
s3 
s4 
s5 

S6 

s7 
S8 

s9 
sla 

6 
6 
6 
6 
6 
5 
6 
6 
5 

5 

45 - 9200 
120 - 3500 

130 - 540 
68 - 700 
20 - 490 
79 - 330 
220 - 5400 
240 - 5400 
20 - 130 

7.8 - 170 

135 
340 
280 
265 
87.5 

200 
-14 50 
2400 
33 
(18 
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P 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 

9 

9 
' 6  
6 
9 
14 
6 
16 
6 
11 
23 
13 
6 
6 
6 
6 
6 
l2 
12 

. x !  

10 
10 

. 10 
10 

49 - 2400 
27 - 2400 
17 - 790 
40 - 1400 
33 - 1600 

. 4.5 - >1600 
4.5 - 790 
13 - 2200 

a 8  - 920 

13 - 1600 
4 8  - 1600 
4.5 - 920 
33 - 2400 
45 - 1300 

- 1600 
49 - 1600 
240 - 1600 
6.8 - 920 
33 - 350 
33 - 1600 
2.0 - 130 

q . 8  - 220 
49 - 1600 

540 66.6 
280 

* 225 
290 
220 
475 
96 
420 
195 
240 

220 
14 0 
340 
285 
420 

280 
640 

89.5 

220 
125 

6 

1 5 .  

17 
150 
135 

55.5 
33.3 

50.0 
44.4 
64.3 
33.3 
75.0 
50.0 
63.6 
46.2 
46.2 

66.6 
50.0 
66.6 
50.0 
100.0 

33.3 
33.3 
41.6 
0.0 
0. 0 

40.0 

40.0 

1 

i 
f 

' I  

J 

. 
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1 9. 4.5 - 170 49 

2 9 2.0 - 1300 ' 110 -I 

3 
4 
5 

6 
7 
8 

9 
10 
11 
12 

6 2.0 - 220 
6 2.0 - 230 
9 2.0 - 350 

14  c1.8 - 540 
6 2.0 - 790 

16 2.0 - 490 
6 2.0 - i 4 0  
11 7.8 - 350 
13 11 - 140 
13 2.8 - 210 

47 
62 . 
68 
64 

-26 
135 

64 

. 49 
33 
27 

%B 13 6 7.8 - 270 64 
14  6 20 - 490 108 . .  

m 15 6  13 - 220 50.5 

41 

16 
17 
18 

19 
20 
21 
22 

6 
6 

12 

11 - 170 
13 - 170 

c1.8 - 170 

12 4.5 - 170 
12 4.0 - 130 
10 <1.8 - 17 
10  <1.8 - 14 

45 
155 
17.5 

28 

32.5 
3.0 
1 .8  

23 10 7.8 - 110 27 
24 10 2.0 - 79 22 



TABLE 7: 

Sta t ion  
s1 

w. 22  210 
23  229 
26  245 
27  173 
28 1920 

man 555 

Sta t ion  
S8 

Ncnr. 22 1.75 
23 
26 1.45 
27 3.60 
28 18.0 

wan 6.20 

Station 
. s2 

2.80 
2.65 
2-72 
4.60 
10.2 

4.59 

statim' 
. s9 

3050 
2920 
2600 
2880 
6880 

3670 

s t a t i o n  
s3 

2470 
3220 
2666 
2050 
2970 

2710 

Station' 
s10 

364 
331 
348 
527 
5660 

1490 

Station Sta t ion  Station 
s5 S6 s7 

160 .' 197 3.10 
102 . 172 c 

125 180 3.25 
. 188 214 3.90 
2700 3460 12.6 

687 , . 845 5.71 
. .  

Station2 Station2 Sta t ion  
w. L2 !STP 

0.55 1.48 0.126 

mtes : 

' i  9 

. . . .  . .  - .  

. 
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To faci l i ta te   the  interpretat ion  of   f reshwater  and sewage e f f luen t  

bacter ia l   densi t ies ,  t.he mean coliform  population  equivalent* was 

calculated for each sample s ta t ion.  

4 

e .  

. .  ! 

Results of  population  equivalent  calculations  are  presented i n  Table 8. 

4 

The arithmetic means o f  freshwater and sewage effluent  discharges  (Table 

a n d  of total  coliform  results  (Table 12), formed the  basis of these 

cal cul a t  ions. 

5.1,. Sewage Lagoon and  Treatment P l a n t  Samples 

The median coliform  results  for sewage lagoon and treatment  plant samples 

(Table 1 and 2), confirm t h a t  these  discharges providecl a continuous 

source of bacterial  contamination. The results of population  equivalent 

calculations  (Table 8 ) ,  show the  re la t ive  s ignif icance of each o f  these 

discharges. 

The unchlorinated  effluent from the  City  of Duncan lagoon ( s t a t ion  L2) 

exhibited a mean population  equivalent of 781. The chlorinated  effluent 

from the District of North Cowichan lagoon (s ta t ion  L1) showed a mean 

population  equivalent of only 3.41. Corresponding median fecal  coliform 

MPN's obtained a t   s t a t i o n s  L2 and L1 were 1.6 x 10 and 140 respectively.  

The i n d i v i d u a l  coliform  test results for s t a t i o n  L1 a r e  shown i n  Table 12 ,  

6 

and  although low feca?  coliform  counts were obtained on the  eff luent  

* A q u a n t i t y  of e f f l u e n t  having a coliform p o p u l a t i o n  equivalent  of 1.00 
contains a p p r o s i m n t c l y  1.60 x 10" col i form g r o u p  b a c t e r i a ,  t h e  p e r  
cap i ta  per day c o n t r i b u t i o n  of c o l i f o r m s  as determined in n mctro- 
p o l i t a n  sewerage system. 

.,"".,"__."" ---".-"""" --- ' . " 
" - - . .  
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colulnn 1 Column 2 . Column 3 
b5!2an man Mean rntal 

Snple Discharges Discharges Coliform blPN 
Station (ft3/sec:) ( ft 3/day (coliformS,(100 ml )  

s1 555 4.80 X 10' 3.13 A 0 3  

s2 4.59 3.97 X 105 5.63 X 103 
s3 2710 2.34 x lo8 2.68 x 103 
s5 6 87 5.94 X 107 2.16 X 103 . 

s7 5.71 4.93 X io5 3-52 X 103 
S8 6.20 5.36 X 10' 3.96 x lo3 

s9 , 3670 3.17 x 10' 5.14 x lo2 
s10 1490 1.29 x 10' 3.80 X 103 
L1 0.550 4.75 X i o 4  4-07 X i o 4  
3x2 1.48 1.28 X 105 3.46 x IO5 
STP 0.126 1.09 x lo4 5.16 x lo6 

56 845 7.30 X 107 1.33 X io3 

- 

m s :  1. Column 1 data was p r d u c d  fran Table 7. 

2. Column 2 data = column 1 x 86400 scccbnds px day. 

. . 3. Column 3 data was calculated f m Table 12 

0 

1 



? 

&an Total Mean Total Mean 
Colifom I.m Coliform m? I Population 

StatiOn (Colifoms/ft3) (CoIifom/day) Equivalent 

. .  

s1 8.86 X 10’ 4.25 X 1013 266 
. .  

52 1.59 x lo6 6.31 x 10”. 3.94 
s3 7.58 X 105 1.77 X lox4 . 1110 
s5 6.11 X 10’ 3.63 X 10” 227 * 

! 

s7 9.96 X 105 4.91 x 10” 3.07 
S8 .l.D x lo6 6.00’~ 10” 3.75 
s9 ~ 4 5  X 105 4.60 X 1013 287 . 

s10 .LO8 x lo6 
L1 .LE X 10’ 

1-39 X 1014 868 
5.46 x 10”. 3.41 

1 

Ih2 19-79 x lo8 1.25 X 1014 781 
SrP ~ 4 6  X io9 1.59 X 1013 99.3 

Notes: Column. 4 = column 3 x 283 100 mls p r  cubic foot. 

Column. 6 = column 5 divided by 1.60 x 10 * coliforms 
per capita day (N.S.S.P. Manual of 
Operations). 

Q 

F 

.. 
0 
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samples  taken November 21, 22, 23 and 26, the  hi .gh fecal  count  of 

1.6 x 10  per 100 m l .  obtained on  November 27 would indicate  a f a i l u r e  

i n  the  chlorination  system. The chlorine  residual  results shown a t  

s ta t ion  L1 (Table 12) were obtained by the  orthotolidine method. 

Standard Methods s t a t e s  t h a t  this method i s   unre l iab le  on sewage samples 

and this i s  indicated by a comparison  of chlorine  residuals  versus  fecal 

colSform c a n t s   a t   s t a t i o n  11. 

5 

The Regional Dis t r ic t   o f  Cowichan Valley  treatment  plant  chlorinator 

was not  operating d u r i n g  the  survey  period,  resulting i n  this e f f luen t  

having a mean population  equivalent of 99.3. 

I t  i s  important t o  note t h a t  population  equivalent  calculations on 

sewage lagoon eff luents  were based on permit  stated  average  annual 

discharges which may not be representative  of  discharges which occurred 

during  the sampl i n g  period. The sewage treatment  plant,   for example, 

w i t h  a permit  stated  average annual  discharge  of 60,000 gallons pcsr day, 

had floivs i n  excess  of  100,000  gallons  per’day on several  occasions 

during  the  survey  period. Such a variation i n  flow is  usually a r e s u l t  

of storm water sewer i n f i l t r a t i o n .  

Heavy rainfal l  was experienced on almost  every  day o f  the  survey. The 

e f f ec t  of this precipi ta t ion on r ive r  and sewage treatment  plant  flows 

is shown i n  Figure 3. The extreme  flow  recorded a t  the sewage treatment 

plant on November 25 was due t o  a localized  storm which d i d  no t   a f fec t  

the watersheds  of the Cowichan and Koksilah Rivers. 
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5.2. Freshkrater Samples - 1  
The median coliform  results  for  freshwater samples  (Tables 3 and 4 )  

confirm  that these streams  provide a continuous  source  of  bacterial 

contamination. In addi t ion,  median fecal  coliform  results  indicate 

tha t  this contamination is  o f  public  health  significance. Mean population . 
equivalents  calculated  for  the Cowichan River ranged  from 287 a t   s t a t i o n  S9 

t o  1110 a t   s t a t i o n  S3. Bacterial   densit ies measured a t   s t a t i o n  S9, above 

the sewage lagoon  discharges,  are  attributed  to landwash and domestic 

sewage discharges t o  Cowichan  Lake  and upstream Cowichan River. The 

higher   densi t ies   obtained  a t   s ta t ion S3 near  the  nouth o f  the Cowichan 

River are  due to  pollution  contributions from Somenos Creek,  the sewage 

lagoors  and r u n o f f  from pasture  lands  contiguous  to  the  lower  reaches of 

the  river.  Bacterial  densities  obtained a t   s t a t i o n  S1 (Somenos Creek) 

are a t t r ibu ted   t o  landwash from the unsewered Somenos  Lake watershed. 

I t  i s  interest ing  to   note   that   a l though  the median to ta l  and fecal 

co l i form  resu l t s   a t   s ta t ion  S2 (Quamichan Creek) were higher t h a n  those 

measured a t   s t a t i o n  Sl (Somenos Creek),  the  resulting mean population 

equivalents were 3.94 and 266 respectively. T h i s  p o i n t s  o u t  the importance 

of,considering  stream  flows i n  evaluating  the  significance o f  pollut ion 

sources. 

Mean population  equivalents  calculated  for  Koksilah  River sample s t a t i o n s  

ranged from 868 a t  S10 t o  227 and 172 a t  S5 and SG respectively. The 

discrepancy between the  population  equivalent a t  S10 and the  total  o f  

$5 and S6 i s  due to  the  considerable  portion of the Koksilah River below 

$10 which discharges  into  the  south am of the Cowichan River. This 
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s t r e t c h - o f  the Koksilah  River was inaccessible.  Landwash from the . 

unsewered watershed is  the  only known source  of  bacterial  contamination 

above S10. The  median fecal  .coliform  results  obtained a t  S5 and S6 

were significantly  higher  than  those  obtained a t  S10, a t t r i bu tab le   t o  

the approximately 280 head of  beef c a t t l e  which graxed on the   de l ta  

, ,? 

. 

between the middle and south arms of the Koksilah  River. 

Median fecal  coliform MPN's of 1450 and 2400 and mean population  equivalents 

of 3.07 and 3.75 were calculated for s t a t ions  S7 and S8 respectively.  , 

Possible sources  of  fecal  contamination t o  Garnett Creek ( s t a t ion  S7) are 

landwash and the 15 homes a t  Cherry P o i n t  serviced by on-site  disposal 

systems. The Greenfield farm c a t t l e  barns and pasture l a n d s  located i n  
'I the  Manley Creek watershed,  are  the  probable  sources  of h i g h  fecal 

coliform densities  obtafned a t  s t a t i o n  S8. 

Extensive  flooding  of Somenos Creek and the Cowichan and Koksilah Rivers 

occurred on  November 28 and  December  11 following heavy r a in fa l l  s on 

previous  days. Department o f  Highways personnel  reported  that  flooding 

d u r i n g  winter months, coincident  with heavy r a i n f a l l s  and la rge   t ides ,  

was a frequent  occurrance. The flooded  areas  observed d u r i n g  the  survey 

period were the  following: 

(i) The area  east  of Somenos Creek and the Cowichan River  containing 

the sewage lagoons.  Flood waters encompassed the  lagoons and 

covered most of the  f ie ld   area between Tzouhalem Road and Somenos 

Lake. 
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The del ta  between the  lower  reaches  of  the n o r t h  and south arms 

of the  Cowichan River. f4ost o f  the Slegg’  Forest  Products Ltd.  

property,  including t h e  sep t ic  tank  absorption  fields  serving  the 

company o f f i ce  and the mill s i t e ,  was inundated by f lood  waters. 
. .  

a 

The low-lying  section  of  land between the middl e and south  arms of  

the Koksilah  River,  containing  the c a t t l e  barns and grazing 
a 

pastures  of  the  Craig-kith farm. 

As a resul t of this increased landwash, fecal  coliform MPN’ s obtained a t  
. .  

stations Sl  , S2, S4 and S5 on November 

on the previous  five days  (Table 72).  

most Cowichan Bay sample s ta t ions  were 

28 were higher  than those obtained 

Fecal coliform MPN’s obtained a t  

significantly  higher  as  well .  

i 

5.3. Marine Samples 
I. . 

N i t h  the  exception o f  s ta t ions  S1 and S2, a l l  marine sample s t a t ions  were 

subject t o  continuous  bacterial  pollution. Median total   col i form  resul ts  

(.Table 5 )  show t h a t  only the  waters a t   s ta t ic jns  21 and 22 met the 

approved  shei 1 fish g r w i  ng  water  qual i ty standards. 
- .  . . . . .  

Bacterial . _ .  pollution of the Cowichan Bay waters i s  mainly due t o  the 

influence of the Cowichan  and Koksilah  Rivers-. As a result, the 
- _  . .  

significance o f  local  pollution  sources  such as the  sewage treatment  plant 

’ and landwash t o  the t i d a l  foreshore between Cherry  Point and Whiskey Point,  

could n o t  be assessed. c:. : ‘ - - . .. 

.Turbidity and sal ini ty   observat ions  a t  s t a t i o n s  12, 19, 20, 23 and 24 
-8 

e .  
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indicated  that the Cowichan and Koksilah Rivers  influenced these 

stations  oniy on the  flood  tide  cycle. These observations were 

verified by the  total  and fecal col i form re su l t s  of samples collected 

a t  varying  tidal  stages.  Sanples  collected  during  flood  tide  cycles 

gave consistently  higher MPN's t h a n  those  collected on ebb t ide  cycles  

(Table 11). 

. 

Genoa  Bay contains  a small marina ( s ta t ion  3)  and i s  a popu la r  mooring 

s i te  For summer recreational  boaters  \ti t h  as many as 50 t o i l e t  equipped 

vessels occupying the bay a t  any  time dur ing  the  sumer months. Increased 

bacterial  contamination of Genoa  Bay could be expected d u r i n g  these 

periods . 
Wilcuma Lodge located on thl. southern  tidal  foreshore  of Cowichan Bay 

(s ta t ion 14) i s  serviced by an on-site sewage disposal  system. The lodge 

f a c i l i t i e s  include a small marina w i t h  moorage for approximately 12  boats. 

During surnner months i t  i s  probable t h a t  the  waters a t  t h i s  sample s t a t ion  

would exhibit  h i g h  bacterial   densit ies.  

Westcan Terminals, a t   t h e  head o f  Cowichan Bay (booming area) ,  i s  a 

finished lumber l o a d i n g  f a c i l i t y .  The on-site sewage disposal  system of 

the complex serves approximately 20 employees. Ocean going vessels without 

sewage h o l d i n g  tanks would be'a  periodic  source of bacterial  contamination 

' i n  this area. No ships were moored a t  the  terminal d u r i n g  the  survey 

period. 
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CONCLUSIONS 

The waters of Cowichan Bay and the  western  tidal  foreshore  of 

Saanich I n l e t  from Cherry Point t o  Whiskey Poin t   a re   subjec t  t o  

bacterial   pollution  result ing  primarily from the  discharges o f  the  

Cowichan and Koksilah  Rivers and t h e i r   t r i b u t a r i e s .  
a 

The major  sources o f  bacterial  pollution t o  the  aforementioned 

rivers are the eff luents  from the  City  of Duncan and Di s t r i c t  o f  

North Cowichan facultative  lagoons, and 1 andwash from the   r iver  

watersheds. 

The ch lo r ina t ion   f ac i l i t i e s  of  the Distr ic t   of  North Cowichan 

facul ta t ive  lagoon and the Regional D i s t r i c t  of Cowichan Va77ey 

sewage treatment  plant, can n o t  be depended upon for  continuous 

effect ive  dis infect ion.  

The bacteriological  impact on the  waters o f  Cowichan Bay o f  the  

Regional Distr ic t   of  Cowichan Valley sewage treatment p l a n t  

eff luent  and other  estuarine pollution sources could not be assessed 

due t o  the h i g h  level of pollution emanating from the Cowichan and 

Koksilah river  systems, du r ing  the  survey  period. 

. 

- ". --- "-"".-.-."*" -. "_ "" .- "" -. - 

8 
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7. ' RECONMENDATIONS 
I 

( f )  Contaminated area 18-1 i n  Schedule J o f  the British Columbia 

Fishery Regulations  should be amended to  read  "the  waters and t i d a l  - 

foreshore of Gowichan  Bay, Area 18, lying inside a s t r a i g h t  l ine 

drawn from Separation P o i n t  t o  Cherry  Point". 

( i i )  Contaminated  area 18-2 should be added t o  Schedule J and defined as 

fol  lows " "That portion o f  the  western  t idal   foreshore o f  Saanich 

I n l e t  lying between Cherry Poin t  and Whiskey Point". 
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SAHPLE  STATION  LOCATION  DESCRIPTIONS 

TABLE 9 

TABLE 10 

MARINE SAMPLE STATION  .LOCATIONS. 

FRESHNATER AND SENAGE EFFLUENT SAMPLE 
STATION LOCATIONS. 
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S J  

1 Latitude -tion 

1 . 1  48'46,O'N 123'35.8'W Genca Bay 
2 48'45.9 'N 123 '35.8 ' \J Gcnm Bay 
3 48'45.6'N l23'35.9'1Q &no3 ' B y  

4 48'45.6'E;I 123'35.6'W Genoa B y  
5 48'45.2Q l23"34.9'\? C m i c h a n  B y  

7 48'44.3'N 123'34,O'W c€x?i.chan my 
6 48'44.7'KI l23'34.4'W Sepzratim Point 

8 48'44.0 'N 123 '33.8 '14 ccwichan Bay 
9 48'43.6'N 123'33.6'W Cmichan B y  
10 48'43.0'N 123'33.2'W cherry Point 
11 48'42.3'N 123'33.2'W mtswainBank 
12 48'41.7'N 123 '32.0 ' W Hatch Point 
13 48'44.4% 123  '34.7 ' W c0d iCha .n  Bay 

1 4  48'44.2'N 123'35.4'19 Wilm Mmrf 

15 48'44.8% 123'35.8'14 C m i c h a n  ~ a y  
.16 48'45.3'N 123'36.2'W ' s k i n n e r  Point 
17 48'44.6'N 123'34.6'W Col.richan B y  
18 48'44.9'N 123'34.1'W Sansum N a r r 0 r . l ~  
19 48'41.4'N 123'32. O'W Saanich Inlet 

20 48'41,O'N l23'31.9'W saanich Inlet 
21 48'45.2'N 123'34.2'W Sansum N z r r c r w s  

22 48'45.8'N J23'34.6'W ' Sansum N a r r c w s  

23 48'40.5'N 123'31.9'W Saanich Inlet 
24 48'40.2'N 123'31.8'W Saanich Inlet 

i '  

. 
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1. 

*. 

Station m t i o n  

Sl 

s3 

s4 

s5 

s7 

S8 

s9 

s10 

L2 

SrP 

South ann of Cmichan River at Tzauhalem 
W d  . 

Centre  am^ of Koksilah River at Tzouhalcm 
Road. 

South arm of Xoksilah River a t  Cowichan 
Bay m. 

m u t h  of Garnett creek. 
E k m t h  of Manley Creek. 

D i s t r i c t  of North Ccxrtichan sewage lagoon 
chlorine contact pond out let .  

City of Ixmcan s e n g e  lagmn e f f luen t  
out let .  

Fegional D i s t r i c t  of Cmichan Valley sewage 
treabwnt plant chlorine contact tank 
outlet .  
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B A C T E R I O L O G I C A L   R E S U L T S  AND SAMPLING C O N D I T I O N S  

TABLE 

TABLE 

11 

12 

B A C T E R I O L O G I C A L   A N A L Y S E S   R E S I L T S  AND 
SAMPLII\;G CO!,'DITIO'\IS FOR MARINE SAI4PLES 

BACTERIOLOGICAL  ANALYSES RESULTS APID 
SAMPLIIG C0:XIITIONS FOR FRESH!tIATER AND 
SEGIAGE  EFFLUENT  SAXPLES.  
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