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SHELLFISH WATER QUALITY PROGRAM 

S a n i t a r y   S u r v e y   o f  S a l t a i r  (Davis   Lagoon)  S h e l l f i s h  
Growing Area 

I N T R O D U C T I O N :  

A s a n i t a r y   s u r v e y   o f  t h e  c o m m e r c i a l   o y s t e r  lease a t  t h e  mouth 

of   Davis   Lagoon,  2% miles s o u t h e a s t  o f  the Town o f  L a d y s m i t h ,  

on V a n c o u v e r   I s l a n d ,  was conduc ted  by P u b l i c  Health E n g i n e e r i n g ,  

Depa r tmen t   o f   Na t iona l  Health & Welfare   in   November-December,  

1964.  The su rvey   r epor t   r ecommended  t ha t  " these  leases s h o u l d  

be a l l o w e d   t o   r e m a i n   o p e n   o n l y  i f  a n  immediate s u r v e i l l a n c e  

program i s  i n s t i t u t e d   a n d   t h e   r e s u l t s   o f  t h e  sampling  show t h a t  

b o t h   g r o w i n g  waters a n d   s h e l l s t o c k  b a c t e r i a l  l e v e l s  a r e  w i t h i n  

t h e  s t a n d a r d s .  If immediate a c t i o n   o f  t h i s  n a t u r e  i s  n o t  

p o s s i b l e ,   t h e n  t h e  Davis  Lagoon leases  s h o u l d   b e   c l a s s i f i e d  as 

r e s t r i c t e d " .  

An o u t r i g h t   r e c o m m e n d a t i o n   f o r   r e s t r i c t i o n  was n o t  made s i n c e  

low growing water b a c t e r i a l   l e v e l s  were o b t a i n e d   d u r i n g  the 

f i r s t  s e v e n  days o f   a n   e l e v e n - d a y   s u r v e y .   U n a c c e p t a b l y  h i g h  

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

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

weeks '   d ry  s p e l l .  The h ighe r  c o u n t s   f o l l o w i n g   r a i n   w e r e  

a t t r i b u t e d  to seepage of  sewage f r o m   o n - s i t e   d i s p o s a l  s y s t e m  

s e r v i n g  homes  on t h e  w a t e r f r o n t   a n d   i n  t h e  Davis  Lagoon 

Watershed a rea .  

S i n c e  t h e  1964 s t u d y ,  t h e r e  has been  a c o n s i d e r a b l e   i n c r e a s e  

i n  t h e  number  of  homes e s t a b l i s h e d  a l o n g   t h e   a d j a c e n t   w a t e r f r o n t  

and i n  t h e  d r a i n a g e  a rea ,  a l l  s e r v i c e d   b y   s e p t i c   t a n k   a n d  

d i s p o s a l  f i e l d  sewerage .  A l so ,  i n  1965 t h e  Town o f  Ladysmi th  

c o n s t r u c t e d   u n d e r   p e r m i t ,   a n   I m h o f f   t y p e  p r i m a r y  t r e a t m e n t  

p l a n t  a t  Holland  Bank w i t h  a n   o u t f a l l   e x t e n d i n g  2875 f e e t  i n t o  

t h e  o u t e r   h a r b o u r  a t  a d e p t h   o f  6 2 . 5  f e e t .  The end o f  t h e  

o u t f a l l  i s  a p p r o x i m a t e l y  8,000 f e e t  f rom Davis  Lagoon. 

PIP' 

An o v e r f l o w  o f  raw sewage  from a s h o r e l i n e  sewer manhole  can 

o c c u r   d u e   t o  l i f t  s t a t i o n   f a i l u r e  a t  a d i s tnnce   o f   a ' pp rox imace ly  



5,000 f e e t  from  Davis  Lagoon. 

F o l l o w i n g   t r a n s f e r   o f  t h e  s a n i t a r y   c o n t r o l   o f  s h e l l f i s h  

f i sher ies  i n  B r i t i s h  C o l u m b i a   f r o m   p r o v i n c i a l   t o  federa l  

j u r i s d i c t i o n   i n   O c t o b e r   1 9 7 2 ,  a s a n i t a r y   s u r v e y   o f  t h e  S a l t a i r  

area was g i v e n  a h i g h  p r i o r i t y   a n d  t h e  s u r v e y   c a r r i e d   o u t  

d u r i n g  t h e  p e r i o d   J a n u a r y   9 t h   t o  2 6 t h ,  1973.  

The g e o g r a p h i c a l   l o c a t i o n   o f  t h e  s t u d y  area i s  shown i n  

F i g u r e  1. 

FIELD PROCEDURES AND METHODS: 

S a m p l i n g   s t a t i o n s  were s e l e c t e d   a n d  a b a c t e r i o l o g i c a l ,   c h e n i c a l  

a n d   p h y s i c a l  water t e s t i n g   p r o g r a m   d e v e l o p e d   t o  assess t h e  

s h e l l f i s h  growing  water q u a l i t y   a n d  t h e  s o u r c e   o f   p o l l u t a n t s .  

( a )  B a c t e r i o l o g i c a l   S a m p l i n g   a n d   A n a l y s e s :  

A t  e a c h   m a r i n e   s t a t i o n ,   s a m p l e s  were t a k e n   f r o m  a b o a t  

i n  a s t e r i l e  6 o u n c e   w i d e - m o u t h   b o t t l e   a t t a c h e d   t o  t h e  end 

o f  a 5 f o o t   s a m p l i n g   r o d .  The samples were c o l l e c t e d  % 

t o  1 f o o t   b e l o w  t h e  s u r f a c e  a t  a d e p t h   o f  3 f e e t  zmd 

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

s t a t i o n ,   s a m p l e s  were t a k e n   o n   f o o t   i n  a s t e r i l e  6 ounce 

w i d e - m o u t h   b o t t l e   a t t a c h e d   t o  t h e  end o f  a 5 f o o t   s a m p l i n g  

r o d .   S t r e a m   s t a t i o n  samples were c o l l e c t e d  1 t o  6 i n c h e s  

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

c u l v e r t   o u t p o u r i n g s .   A n a l y s e s  were c a r r i e d   o u t   i n  t h e  

E n v i r o n m e n t a l   P r o t e c t i o n   S e r v i c e   M o b i l e  f i e l d  l a b o r a t o r y  

located in Ladysmi th  and were performed w i t h i n  5 hours 

( a v e r a g e  2% h o u r s )  a f t e r  c o l l e c t i o n .  The t o t a l   c o n f i r m e d  

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

t e c h n i q u e  as d e x c r i b e d   i n  t h e  1 3 t h   E d i t i o n   o f   S t a n d a r d  

Methods f o r  t h e  Examina t ion   o f  Water and Wastewater, 

Part  407A, page 664.  

( b )  Chemica l   and   Phys ica l   Sampl ing  and Ana lyses :  

Temperatwe a n d   s a l i n i t y   m e a s u r e m e n t s  a t  mar ine  sznple  

s t a t i o n s  were de te rmined  ’/i t o  1 f o o t   b e l o w  t h e  su- r face  

u s i n g  t e s t  equ . ipmen t   ca r r i ed   %n  t h e  b o a t .   T e m p e r a t u r e  
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was t a k e n  by t h e  the rmis to r   componen t   o f  a P r e c i s i o n  

S c i e n t i f i c  Company o x y g e n   a n a l y z e r .   S a l i n i t y  was 

measured w i t h  a Beckman  Model RB83-349 S o l u b r i d g e '  

E l e c t r o l y t i c   C o n d u c t i v i t y  Meter. Tempera ture  was t a k e n  

w i t h  a thermometer  a t  f r e s h  water sample s t a t i o n s .  

( c )   F l o a t   S t u d i e s :  

F l o a t   s t u d i e s  were c o n d u c t e d   d u r i n g  t h e  p e r i o d   j a n u a r y  

16 t o  2 5 ,  1973 ,  i n   t h e   v i c i n i t y  o f  S a l t a i r  (Davis  Lagoon) 

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

The f l o a t s  were of  t h e  metal vane  t y p e  r i d i n g  a t  a d e p t h  

o f  4 f e e t  below t h e  water sur face   and   buoyed   by  a p l a s t i c  

b o t t l e  f i l l e d  w i t h  s u f f i c i e n t  water t o   a l l o w   o n l y  2 i n c h e s  

o f  t h e  b o t t l e  t o  p r o t r u d e .  

( d )  Flow  Measurements:  

Flow  measurements a t  s i g n i f i c a n t  f r e s h  water s a m p l e   s t a t i o n s  

were c a r r i e d   o u t   d u r i n g  t h e  p e r i o d   J a n u a r y   1 5   t o   2 5 ,  1973 .  

Near e a c h   s t a t i o n  a c u l v e r t  o r  s u i t a b l e   p o r t i o n   o f  stream 

was l o c a t e d .  The l e n g t h s   a n d  diameters o f  t h e  c u l v e r t s  

a n d   t h e   l e n g t h s   a n d  w i d t h s  o f  t h e  stream p o r t i o n s  were 

measured .  A p l a s t i c   b o t t l e  was used  as a f l o a t   t o   d e t e r m i n e  

t h e  s u r f a c e   v e l o c i t i e s  whi le  a s u r v e y o r ' s   r u l e  wi~s used  

t o   m e a s u r e  t h e  d e p t h s .  These measurements  were t a k e n   o n  

a d a i l y  basis and t h e  f l o w s  computed. 

D I S C U S S I O N  OF RESULTS: 

The 1 6  s a l t  water sample s t a t i o n   l o c a t i o n s  a re  p l o t t e d   i n  

F i g u r e s  2 ( A )  and 2 ( B )  and  t h e  15 f r e s h  water sample s t a t i o n s  

a re  p l o t t e d   i n   F i g u r e s  2 ( C )  and 2 ( D ) .  Sample s t a t i o n  

d e s c r i p t i o n s   a n d   p h o t o g r a p h s  a r e  shown i n  Appendix 1. 

The t o t a l   c o n f i r m e d   a n d   f e c a l   c o l i f o r x  MPN r e s u l t s   o b t a i n e d  

f rom t h e  s a l t  water and f resh  water s a m p l i n g   s t a t i o n s   h a v e  

been  summarized i n  Tables  2 ( A )  and  2 ( B )  r e s p e c t i v e l y .  

I n d i v i d u a l   s t a t i o n   r e s u l t s   a r e  shown  on Tables 3 ,  4 and 5 i n  

Appendix 2 .  



Salt  water  sample  stations 5, 6, 7A, 7B, 8,  9 and 10 were 

located on  an existing  active  commercial  oyster  lease.  Clams 

are also taken from this lease  and  clams  and  oysters  are taken 

by residents  and  recreationalists  along  the  intertidal  zone of 

the  surveyed  area. An examination of the sea, water  bacterio- 

logical data  summarized in Table 2(A) shows  that  the  approved 

shellfish  growing  water  standard of total  coliform median MPN 

not greater than 70 per 100 mR with not  more than 10% of samples 

exceeding  230  per 100 mR, is exceeded  at all sample  stations 

located in the intertidal  zone  (Stations 5 to 14 inclusive). 

The fecal coliform results for these  same  sample  stations show 

that the contamination is of public  health  significance. 

The  principal  source of contamination, based on the  conclusions 

of  the 1964 survey  and  the high total and fecal coliform results 

of fresh water  discharges to the  shellfish  growing areas shown 

in Table 2(B), would  appear to be septic tank ground  disposal 

seepage to ditches  draining the populated  coastal  strip  and 

hinterland. A description of the fresh water sources, and  visual 

observations on the  appearance of the  waters are given in 

Appendix 3.  Rainfall data for the month of  January  and flow volumes 

for fresh water  streams Dl, D2, D3,  D5 and 16 are shown in  Table 9. 

Visual or olfactory  signs of domestic  discharges  were  reported 

at sample  stations Dl, D2 and  02.  Enquiries  were also made  at 

eight  foreshore residences respecting their sewage disposal systems, 

and  whilst  evidence of sewage  seepage to  the beach  was  found  at 

only one residence, the location of septic  tanks at four others 

was  unknown.  Limited  time  and  manpower  did  not  permit inspection 

of hinterland residential on-site  sewage disposal systems, but 

since the soil is relatively  impervious in the  Ladysmith area 

and  periodic  emptying of septic  tanks  is  not  mandatory in 

British  Columbia,  the  existence of other ineffective tile field 

absorption systems can be  anticipated. Fresh water  sample 

station 1 6  located on Stocking Creek, shows  coliform  data 
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.representing run-off from uninhabited  watershed. Sample 

station 1 5  downstream on Stocking  Creek  will  be  subject to 

minimal contamination from residential development. 

S a l t  water sample stations 1 7 ,  18 and 13 are located in 

Stuart  Channel  at  least 4,000 feet  out from the Saltair area 

shoreline and  the  bacteriological data summarized in Table 2 ( A )  

shows insignificant contamination. The high  coliform  levels 

confirm the results obtained during the 1970 Ladysmith Harbour 

Survey at a sample point  located  approximately 1200 feet south 

of Station 1 7 .  Disinfection of the Town of Ladysmith sewage 

treatment  effluent during the 1971 survey reduced the  high 

bacterial  levels to practically  zero. Sample station 20 located 

outside the sphere of influence of  the  tidal flow from Ladysmith 

Harbour gave  extremely low coliform levels. 

An oceanographic  study  of  Ladysmith Harbour conducted by  the 

F.R.B. Station, Nanaimo, during 1967-68  established that the 

tidal flow into and out of the Harbour takes place in  an 

anti-clockwise  direction. Float studies conducted  during  the 

present  survey  are  presented in Figures 3(A) to 3 ( F )  inclusive. 

The results indicate  that  landwash to the  sea will tend to travel 

along the shoreline on outgoing tides. 

Elemental conditions during  the survey, sea water temperature 

and salinity data, and fresh water  temperature data are  presented 

in Tables 6, 7 and 8 in Appendix 4. 

fl*l 

CONCLUSIONS : 

The results of  the  sanitary  survey  of  that portion of the  east 

coast of Vancouver Island south of Ladysmith  extending from 

Blaineys  to Boulder Point show that  the shellfish grow?-ng  waters 

did  not  meet  the  appr.oved bacteriological standard. 

The waters  are stlbject to fecal pollution from landwash during 

rainy  periods  and  possibly also to sewage e.ffluent from the Town 
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of  L a d y s m i t h   p r i m a r y   t r e a t m e n t   p l a n t   o u t f a l l   a n d / o r  raw sewage 

from a sewer o v e r f l o w   i n   t h e   A r c a d y  area d u r i n g  a sewage l i f t  

pump f a i l u r e .  

RECOMMENDATION:  

It i s  recommend tha t  Schedu le  J con tamina ted  area 17-1 (No. 1 5 )  

be amended t o  r ead :  

"That p o r t i o n   o f   L a d y s m i t h   H a r b o u r ,  Area 1 7 ,  l y i n g   i n s i d e  a 

s t r a i g h t   l i n e  drawn  f rom  Sharpe  Point  on t h e  n o r t h  s i d e  of  

Ladysmith  Harbour  t o  Boulder  P t .  on t h e  s o u t h  s i d e  o f  t h a t  

h a r b o u r .  I' 
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FIGURE 2 ( A )  

SALTAIR (DAVIS LAGOON) SAMPLE STATIONS 
(SALT WATER) 

NATURAL SCALE: 1 in. = 1000 ft. i 
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FIGURE 2 ( R )  
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TABLE 9 

PRECIPITATION AND FRESH WATER FLOW EATA 

~~~~~~ ~~~ ~~ ~ 

TOTAL FLOW (ft’/min. ) 
DATE PRECIPITATION SAMPLE STATION 
JAN. (in. ) Dl D2 n3 D5 16 

‘L 

1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 
1 7  
18 
1 9  
20 
21 
22 

23 
24 
25 

0.28 
0.04 

0.33 
0.01 
0.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
0.66 
0.46 
1.41 
1.01 
0.24 
0.08 
0.02 
0.31 
0.65 
0.01 
0.01 
0.12 
0.41 
0.33 

23.8 6.0 276 250 13 200 
14.2 2.4 114 126 9,760 
6.0 2.2 57.5 68.8 11 680 
4.8 2.0 45.0 55.5 2 , 1.0 0 
3.6 3.6 27.6 52.0 2 J 310 

3.8 4.8 37.5 65.6 2,540 

7.2 4.2 32.4 68.2 2,940 
10.0 4.5 44.0 85.4 3,750 
5.5 3.0 30.6 70.2 3,060 

NOTE: 

(1) Total precipitation  data wczs that  recorded b y  the 
weather  station at  Naniamo  Airport. 
Example Plow Calculation:  Sampl? Station Dl 

Water  depth = 2 In. x 1 ft  ./12 in. = 0.167 f t .  
Culvert I.D. = 7 in. x 1 ft ./I2 in. = 0.584 f t .  
Cross-sectional  area = 0.064 f t .  
Culvert ler,Gth = 6G ft. 
Volume = GO ft. x 0.064 ftX2 = 3.84 ft. 3 
Surface Veloci . y  = 40 sec./Go ft. 
Flow = 3.84 ft 5 / !IC) s e e .  ?>IC\ f t ; .3 / sec .  
Flow = C.10 ft 3 /see. x 60 s e c / l  rflj1-1~ f: 6.0 ft3/min. 

January 17 
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FIGURE 3 (A ) 
" 

SALTAIR  (DAVIS LAGOON) FLOAT STUDY 
JAN. 1 6  

LEGEND: 04-a FLOAT TRAVEL 
---nlCOO TI1'4E AT LOCATION 

WEATHER: 

(1) 1440 hrs .  W I N D  4 NPH FROY E .  

( 2 )  1600 h r s .  WIND 5-8 NPH FR3M F.. 
SEA - LIGHT CHOP 

SEA - LIGHT CHOP 

TIDES:  (1) 1 2 3 0  h r s .  - 11.4 ft. 
(2) 2050 hrs. - 0.4 ft. 

NATURAL, SCALE: 1 i n .  = 1030 ft. 
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SALTAIR  (DAVIS LAGOON) FLOAT STUDY 
JAN. 1 7  

LEGEND: O-a-8 FLOAT  TRAVEL 
*Jbm TIME AT LOCATION 

WEATHER : 

(1) 1 4 4 0  h r s .  W I N D  3-5 MPH FROiY E .  

( 2 )  1 6 0 0  hrs. W I N D  5 NPH FROM E .  
SEA - RIPPLED 

SEA - LIGHT CHOP 

T I D E S :  (1) 1325  hrs. - 11.3 ft. 
(2) 2140 h r s .  - 0.2 ft. 

NATURAL SCALE: 1 i n .  = 1000 ft. 
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FIGURE 3 ( C )  

SALTAIR  (DAVIS LAGOON) FLOAT STUDY 
J A N .  1 8  

LEGEND : o-.w FLOAT r r m v n  
“.--0J6m TIME AT LOCATION 

WEATHER : 

(1) 1 4 4 0  h r s .  W I N D  5 MPH FRDM S . E .  

(2) 1 6 4 0  hrs. W I N D  <2 MPH FROM S . E .  
SEA - LIGHT CHOF 

SEA - LIGHT CHOP 

TIDES:  (1) 1430 h r s .  - 11.0 ft. 
(2) 2225 h r s .  - 0.4 ft. 

NATURAL SCALE: 1 i n .  = 1000 ft. 
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SEA - RIPPLED 

SEA - MEIIIUM CHOP 
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F I G U R E  3 (F ) i 
i 
i 

S A L T k I H  (DAVIS LAGOON) FLOAT S T U D Y  
J A N .  25 

I 

i 
i 

,,,Otb'oTIT/IE AT LOCATIOI< t i 
LEGEND: e- F L O A T  TRAVEL 

i I 
WEATHER : 

(1) 1000 hrs  . W I N D  5 .MPH F R O X  E .  

( 2  j 1.330 h r s .  N I N D  5-8 14T-H F R O M  E .  

c 
; 

SEA - LIGHT CHOP 

SEA - LIGHT CHOP 

T I D E S :  (1) 0905 h r s .  - 11.3 f't. 
(2) 1650 hrs. - 4 . 5  f t .  

N A T U R A L  SCAI,F:: 1 i n .  = 1000 ft . 
" "" 



A P P E N D I X  1 .  

SAMPLE  STATION  LOCATION DESCKIPTIO?JS 

AND PHOTOGRAPtiS. 

T A B L E  1 .  D e s c r i p t i o n  o f  Sanlple S t a t i o n   L o c a t i o n s .  

Pages 1 - 9 Photographs o f  Sample   S t z t ion  Locat ions .  

................. 



STATION N O .  DESCRIPTION 

Lease marker approximate1.y 900 feet n o r t h  
of  east  end   o f   Eav i s   Lagoon   road   b r idge .  

1 
5. 

Lease marker a p p r o x i m a t e l y  600  f e e t  eas t  o f  
s a m p l e   s t a t i o n  5 .  

I 

6. 

Lease marker a p p r o x i m a t e l y  600 f e e t   s o u t h - e a s t  
o f   s a m p l e   s t a t i o n  6 .  

7A. 

7 B  

8.  

North-west  end o f  Seaview  Mote l   wharf .  

Lease marker a p p r o x i m a t e l y  6 0 0  f e e t   s o u t h   o f  
s a m p l e   s t a t i o n  6 .  

Lease marker a p p r o x i m a t e l y  4 0 0  f e e t  n o r t h - e a s t  
o f  east  end   o f   Dav i s   Lagoon   road   b r idge .  

9 .  

10. Lease   marke r   app rox ima te ly  200  f e e t  west o f .  
sample s t a t i o n  9. 

O p p o s i t e *   l o g   b o a t   s h e d   a p p r o x i m a t e l y  1 9 0 0  f e e t  
south-eas t   o f   Seaview  Mote l .  wha.rf .  

11. 

12. O p p o s i t e   l a r g e   b o u l d e r   m a r k i n g   l o c a t i o n   o f  
B o u l d e r   P o i n t .  

1 3 ~ .  

13B. 

O p p o s i t e   y e l l o w   a n d   g r e e n   h o u s e   a p p r o x i m a t e l y  
1900 f e e t   n o r t h - w e s t   o f   s a m p l e   s t a t i o n  5 .  

Oppo i t e  w h i t e   h o u s e   o n   l i n e  w i t h  B l a i n e y s  
Road a p p r o x i m ~ t e l y  1500  f e e t  no r th -wes t  o f  
sample s t a t i o n  1 3 .  

3- 

1.4 . Lagoon  mouth a t  east  end   o f   Dav i s .Lagoon   road  
b r i d g e .  

15  

16. 

Stock ing   Creek  a t  west end  of  Knudson  Road. 

S t o c k i n g  Creek a t  s o u t h - w e s t   e n d   o f   c u l v e r t  
under  Trans-Canada  Highway. 

17 On l i n e  midway  be tween  Coff in   Poin t   and   sample  
s t a t i o n  1 3 ~ ,  a p p r o x i m a t e l y  4300 f e e t   f r o m   s a m p l e  
s t a t i o n  l 3 B .  

18. I n t e r s e c t i o n   o f   b e a r i n g   l i n e s ,   B o u - l d e r   P o i n t  to 
F r a s e r   P o i n t  ( T h e t i s  I s l and)   and   Dav i s   Lagoon  
r o a d   b r i d g e  to Fa l se   Ree f   beacon ,   app rox ima te ly  
4500 f e e t  f rom  Bou lde r   Po in t .  

1 9  I n t e r s e c t i o n  o f  b e a r i n g   l i n e s ,   B o u l d e r   P o i n t  t o  
s o u t h - e a s t  t i p  of  H u d s o n   I s l a n d   a n d   e x t e n s i o n   o f  
b e a r i n g   l i n e   s a m p l e   s t a t i o n  1 7  to sample s t a t i o n  
18,  a p p r o x i m a t e l y  8 , 0 0 0  f e e t   f r o m   B o u l d e r   P o i n t .  

20.  I n t e ~ ? s ? c t i o n  of' b e a r i n g   l i n e s ,   C o f f i n   P o i n t  to 
sou th   end   o f   Hudson   I s l and   and   Bou lde r   Po in t  to 
F r a s e r   P o i n t  ( T h e t i s  I s l a n d ) ,   a p p y o x i m a t e l y  
9,300 f e e t  f r o m   B o u l d e r   P o i n t .  

D l .  D i t c h   o n  s o u t h   s j - d e  of  Chemainus  Road a'i c v l v e r t  
o p p o s i t e  n o r t h - e a s t  c o r n e r  of Davis  Lagoon . 

0 2 .  D i t c h  cln south s i d e  of  Chemainus Roac! a t  c u l v e r t  
opposite north-west cc 'mer  of Davis Lagoon. 

D3. D i t ch   on   sou th -wes t   s ide  of' Chenni.nus  Road a t  
c u l v e r t  n e a r  Torti-! encj of LOT 2 c f  FLAN 231.09. 5 



DESCRIPTION STATION N O .  

D 4 .  

D 5  

01. 

02.  

03.  

04 .  

05 

06 .  

07 

08. 

Mouth of  stream a b o u t  4 0  f e e t   s o u t h   o f   b o a t h o u s e  
on   no r th -wes t  s i d e  of  Davis   Lagoon.  

D i t c h   o n   s o u t h  s i d e  of Chemainus  Road a t  c u l v e r t  
n e a r   s o u t h - e a s t   e n d  of' LOT l1. 

O u t f a l l  a t  n o r t h - e a s t  end. of LOT 1 of  PLAN 1.2180 
n o r t h   o f  Rumble  Road. 

O u t f a l l  a t  n o r t h - e a s t   e n d  of LOT 2 of  PLAN 1 2 1 8 0  
n o r t h  of Rumble Road. 

S t ream a t  n o r t h - e a s t  end o f  LOT 2 o f  PLAN 15480 
north  of  Rumble  Road. 

D i t c h   o n   w e s t   s i d e  o f  Razan  Road a t  b e a c h   n e a r  
n o r t h - e a s t   c o r n e r   o f  LOT 6 o f  PLAN 13071. 

D i t c h  on v a c a n t  lot nor th-wes t  of LOT 2 of PLAN 
6095 a t  b e a c h .  

O u t f a l l   f r o m   d r a i n   p i p e   a b o v e   b e a c h  a t  LOT 6 of 
PLAN 6 0 9 5 .  

D i t c h  a t  n o r t h - e a s t   e n d   o f   v a c a n t  lot between 
LOTS 7 and 8 o f  PLAN 6 0 9 5 .  

D i t ch   on  eas t  s i d e  of  Bazan  Road a t  b e a c h   o p p o s i t e  
n o r t h - e a s t   c o r n e r  of LOT 6 of PLAN 13071. 

All c o m p a s s   b e a r i n g s   a r e   t r u e   b e a r i n g s .  

T h e   d i s t a n c e s   f r o m   s h o r e   r e f e r e n c e   p o i n t s   v a r i e d  
w i t h  t h e  t i d e  as o f f s h o r e   s a m p l e s   w e r e   t a k e n   w h e r e  
t h e  water d e p t h s   w e r e   a p p r o x i m a t e l y  3 f e e t .  

Blaineys  Road  meaning t h e  m o s t   e a s t e r l y  m a d  
r u n n i n g  seaward a t  B l a i n e y s .  

R e f e r  to Appendix No. 2 for d e t a i l e d  d e s c r i p t i o n  
o f  f r e s h w a t e r   i n p u t s .  

A l l  s a m p l e   s t a t i o n   l o c a t t o n s   w h i c h   i n c l u d e  lot 
and   p l an   numbers   r eye r  to F i g u r e s  2 ( C j  and 2 ( D ) .  



APPENDIX I 

Pho tographs  of S a m p l e   S t a t i o n   1 , o c a t i o n s  

Photo  1 

F a c i n g   s a m p l e   s t a t i o n  
1 (ayrow)   f rom south- 
west" 
Bay .  

end o f  K u l e e t  

Photo  2 

F a c i n g ,   f r o m   l e f t  to 
r i g h t   i n   p i c t u r e ,  
sample s t a t i o n s  2 and 
D 7  ( a r r o w s )   f r o m  west 
end o f  Ku lee t  B a y .  

Photo  3 

F a c i n g   s a m p l e   s t a t i o n  
3 ( a r row)   f rom north- 
e a s t  end o f  Ku lee t  B a y .  



Photo  5 

: F a c i n g   s a m p l e   s t a t i o n  
5 ( a r r o w )  from a p o i n t  
:nor th  of  l e a s e  ma.rlter. 
'Bridge i n   b a c k g r o u n ,  i s  
:Davis  Lagoon b r i d g e  . 
House on shore (right 
(of a r r o w )  i s  oyster 
shucking p l a n t .  

2 



P h o t o  9 

Facing sampie station ,+ 

:11 ( a r r o w  ) - 
n o r t h - e a s t  



- 4 -  

Photo 10 

F a c i n g  s a m i e  s t a t i o n  
12 (aGrc1w)- f r o m  a 
p o i n t   n o r t h  af Y o u l d e r  
P o l i n t .  

Pho to  11 

F a c i n g   s a m p l e   s t a t i o n  
13' ( a r r o w )  from a 
p o i n t   n o r t h  o f  R l a i n e y s .  

P h o t o  12 

F a c i n g   s a m p l e   s t a t i o n  
1 4  (arrow) _from the 
l a g o o n   s i d e  o f  Davis 
Lagoon   b r idge .  



- 5 -. 

Photo  13 

F a c i n g   s a m p l e   s t a t i o n  
(arrow) f r o m   S t o c k i n g  
Creek .  

15 

Photo 15 

F a c i n g   s a m p l e   s t a t i o n  D l  
(arrow) from north-west 
end of Davis Lagoon. 



- 6 -  

Pho to  17 

?ac ing   sample  s ta t iN2n 
D 3  ( a r r o w )  fro:!! 11cr7t;h- 
west c o r n e r  o f  LOT 2 
of PLAN 2 3 1 0 9 .  5 e a v i e x  
Mote1 e n t r a n c e  i s  i n  
background. 



Photo  19 

Looking a t  s t ream D5 
n o r t h  o f  sample st.a' L 1. * o n 
(not   shown)  from 
Chemainus Road. 

Photo  2 1  

Fac ing  sample st,?t;rior, 
0 2  (arrow) f r o m  offshore 
l o c a t i o n .  C E l v e r t  i s  
'hidden b y  bush .  



- 8 -  

P h o t o  23 

Facing f r o m   l e f t  t 
r i g h t   i n   p i c t u r e ,  
sample s t a t i o n s  08 
04 ( a r r o w s )   f r o m  
o f f s h o r e   l o c a t i o n .  
B o t h   s t r e a m s   a r e  
hidden b y  b u s h .  

.t 

. .  
b 

I c n 

Y 

0 

and 

P h o t o  24 

F a c i r l g  sa>rr.ple s t a t i o n  
0 5  (arrow) fron; off- 
shoye  l o c a t i o n .  



- 9 -  

Pho 

Fac 
07 
she  

to 25 

i n g   s a m p l e   s t a t i o n  
( a r row)   f rom off" 

Ire l o c a t i o n .  

NOTES : 

(1) A l l  c o m p a s s   b e a r i n g s   a r e  true btear lngs .  



BACTERIOLOGICAL RESULTS FQR SEA 

AND FRESH WA’i’ER SAMPLES. 

TABLE 3 .  S t a n d a r d  T o t a l  Confirmed C o l i f o r m  MPN p e r  

100  mR for Sea Water Samples .  

TABLE 5 B a c t e r i o l o g i c a l   R e s u l t s  for F r e s h  Water 

Samples .  

. . e . . . . . . . .  
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'* STANDARD  TOTAL CONFIRDTED COLIFORFl  MPN PER 1 0 0  mR 

DATE RUN SAMPLIE STATION 
J A N .  N O .  15 1 6  Dl D 2  0 3  D 4  D 5  

__- ""I" - 

9 
10 
1 2  

1 2  

15 
16 
1 7  
1 8  
-19 
2 2 

22 

2 3  

23  
2 4  
24 

25 

1 

3 
6 
7 
9 
11 
1 3  
15 
1 7  
1 9  
20 

21 
22 

23 
2 4  

25 

33 

4 9  

23 

1 . 8  
<1.8 

1 3  

79  
31 
33 
4 . 5  
1 4  
130  

7 . 8  

4 . 5  

2.0 

1700 

33 

1300 

1 3 0 0  

>1600 
240 

1 . 8  

2 3  

70 
18 

1 1 0 0  

350 

543 

4 . 5  350 

1600 

350 

DATE RUN SAMPLE STATION 
J A N .  N O .  15 1 6  D l  D 2  D3 D 4  
" 

1 7  1 3  2 . 0   2 . 0  

1 8  1 5  7 . 8  
2 3   2 1  1 . 8  23   830  4 . 5  
23   22  22 



STANDARD TOTAL CONFIRRMED COLIFORPI I4PN PER 100 mR 

DATE RUN SAMPLE STATION 
J A N .  N O .  01 02 03 0 4 05  06 07 08 

19 17 
22 19 
2 2  20 

23 21 
23  22 
24  23 
24  24 

25  25 
25 26 
26  27 

350 

540 
2.0 
49 >1600 
350 >1600 350 170 350 1690 >1500 140 

>1600 1600 110 920  >1600  920 
140 >1600 540 5'10 240 >1600 540 

>1600 540 140 920 >1600 540 
>16000  1700 140 700 9200 240 

FECAL  COLIFORM MPN PER 100 mR 

DATE RTJN SAMPLE STATION 
J A N .  NO. 02 03 04 05 06 07 08 



A P P E N D I X  3. 

D E S C R I P T I O N  OF SOURCE AND  CONDIT IONS 

OF  FRESH  WATER  INPUTS  TO  STUDY  AREA. 

. . . . . . . a  



APPENDIX 3 

FRESH WA'I'XR DESCHIPTIOI? OF SOURCE AND COI\?DITIONS OF 
SAD'IPLE STA'J7IONS FRESH WATER 1N:'UTS TO STUDY AREA 

D l  
= c 

D2 

D4 

D 5  

01 

02 

04 

D i t c h  along sou+hl s i d e  of Ch5m;inus 
Road fron-i LOT' 1 of PLAN 2 3 1 0 9  to 
n o r t h - e a s t  cor ne^ o f  Davis  Lagoon. 
Vater appeared   , c r ;ey ish  and sudsy  on 
numel-ous o c c a s i o n s   a l t h o u g h   t h e l - e  was 
no i n d i c a t i o n  of  s e p t i c   t a n k   e f f l u e n t  
i n f i l t r a t i o n   a l o n g  i t s  rout e .  

Ditch a long  s o u t h  s i d e  o f  Chernainus  Road 
from LOT 1 of PLAN 5879 t o  no r th -wes t  
c o r n e r  of  Davis   Lagoon.   Water   appeared 
g r e y i s h  on s e v e r 2 1   o c c a s i o n s   a l t h o u g h  
t h e r e  was no i n d i c a t i o n   o f   s e p t i c   t a n k  
e f f l u e n t   i n f i l t r a t i o n  a1.ong i t s  r o u t e .  

D i t c h  along w e s t   s i d e  of Chemainus Roa,d 
a b o u t  0 . 6  miles i n   l e n g t h  from s o u t h  o f  
Knudson  Road to the b e a c h   n o r t h  of LOT 2 
o f  I'LAN 23109. Water a p p e a r e d   g e n e r a l l y  
clear throu.C;hout t h e   s a m p l i n g  perri-od. 

S ' t~eam f1or;:ing through s t e e p  h i l l y  bush  
a r e a  o f  LOT 34 frorn s o u t h  of  r a i l r o a d   t r a c k s  
t o  n o r t h w e s t   s i d e  of Davis  Lagoon approx-  
i m a t e l y  )IO f e e t   s o u t h  of b o a t h o u s e .  ldater 
s p p e a r e d  c l e a r  t!y?ough t h e   s m p l i n g   p e r i o d .  
Approximate f l a v J J  r a n g e  was 50 t o  ;OO c .f . m .  

D l . t ch   a long   sou th  s i d e  o f  Chemainus  Road 
fr.om beyond LOT 1 o f  PL,AN 135'88 ezs t  a n d  
f rom LOT 2 o f  PLAN 8053 west t o   t h e   b e a c h  
a t  t h e   n o r t h - e a s t   c o r n e r   o f  L9T 11. Water 
3 , p p e a r e d   g e n e r a l l y   c l e a r   t h r o u g h o u t  t h e  
sampl ing  period.. 

Run-off fl-om h i l l y   a r e z   o n   b o t h  sic"es of  
LOT 1 of  P1,AN 12180, Tlows  zbout 9 0  y a r d s  t o  
n o r t h - e a s t   e n d  o f  p r o p e r t y  a ~ d .  out t l r o u g h  
a c u l v e r t  15  f ee t  above  beach.   Appeared 
c l e a r  a n d   o d o u r l e s s   t h r o u g h o u t  t h e  sampl ing  
pe r iod .   Approx ima te   f l ow range was 2 t o  4 
c .f .m. 

Disclia.12ge t h r o u g h  12" I .D. culvert i n  bank 
a t  n o r t h - e a s t   e n d  of LOT 2 o f  PLAN 121-63. 
Water a p p e a . r e d   c l e a r   b u t   h a d   s e p t i c  odour 
o n   s e v e r a l  occas j .ons ,  Approximate flow r a n g e  
was 0 . 5  t o  2 c . f ' . m .  

D i t c h   f r o m  south s i d e  of  R u m b l e  Road t o  
beach  at r;orth-e;?st end o f  LOT 2 cf PLKJ 
1 5 4 8 0 .  Water Z p p e a r e d   c l e a r   a n d   o d o u r l e s s  
t h r o u g h o u t   t h e  s m p l i n g  p e r i o d .  Aap?oxi.rr!a.te 
flow ra.r?ge was 15 t o  30 c.f ' .m.  
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05 

06 

07 

08 

Di tch   a l . ong   sou th  s i d e  of  Gardrler  Road 
from  beyond LOT 1 of PLAN 21599 s o u t h -  
ea s t  and  f rom LOT 25 of  PLAN 6095 n o r t h -  
west t o  t h e  b e a c h   n e a r  t h e  n o r t h - e a s t  
end of' Skinner   Road.  Watey a p p e a r e d  
g e n e r a l l y  clear d w i n g  sa:nplir,g p e r i o d .  
Approximate  f low x7ane;e v a s  1 0  t o  20 c.f.R. 

Discha rge   t h rough  5" I.D. cast i r o n   p i p e  
to b e a c h .  

D i t c h   a l o n g   s o u t h  s i d e  o f  Gardner  Road 
from LOT 25 of PLAY 6095 s o u t h - e a s t  
and  f rom LOT 18 of PLAN 6095 nor th- -wes t  
t o  beach a t  v a c a n t  lot be tween  LOTS 7 and 
8 of PLAN 6095. Yater a p p e a r e d   g e n e r a l l y  
c l e a r   d u r i n g   s a m p l i n g   p e r i o d .   A p p r o x i m a t e  
f l o w   r a n g e  was 15 t .0 30 c .f .m. 

D i t c h  p a r a l l e l  to d i t c h  0 4  bu t   on  eas t  s ide  
of   Bazan   Road.   Water   appeared   c lear   and  
o d o u r l e s s   t h r o u g h o u t  t h e  s a m ? l i n g   p e r i o d .  
Approximate   f low  range  was 20 to 110 c . f . m .  

NOTES : 

(1) ,411 compass   bear ings  a re  t r u e   b e a r i n g s .  

( 2 )  A l l  n o t e s   w h i c h   i n c l u d e   m e n t i o n  o f  LOT and 
PLAN numbers r e f e r  t o  t h e   c o r r e s p o n d i n g   l o c a t i o n s  
o n   F i g u r e s  2 ( C )  and 2 ( D ) .  

( 3 )  Approximate flow d a t a  was de te rmined  by  v i s u a l  
c o m p a r i s o n   t o   a c t u a l  f low data compiled i n  T a b l e  9. 



A P P E N D I X  4. 
"_I_ 

ELEMENTAL AND PHYSICAL DATA 

TABLE 6 E l e m e n t a l   C o n d i t i o n s   D u r i n g  S u r v e y ,  

TABLE 8 T e m p e r a t u r e   D a t e  for F r e s h   W a t e r  

Samples .  

. , . . . . . . . 
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TABLE 8 

TEMPERATURE ( O C ) DATA 
FOR  FRESI1 WATER SAY!PLES 

- -___- 
DATE RUN SANPLE STATION 
J A N .  NO. 15 16 Dl D2 D3 D4 D5 

9 

10 

11 

1 2  

15 

16 

17 

18 

19 

22 

23 

24 

7 

9 

13 

15 

19 

21 

4.0 4.0 

4.2 4.1 

4.0 3.8 

4.2 3.9 

4 . 1 4.0 

3.8 3.8 

4.2 3.8 

4.5 4.0 

5.0 4.1 

4.6 4.4 

6.0 7.5 5.6 4.0 

6.5 7 . 0  5.0 3.8 

6.2 6.5 5.2 4.4 

5.8 6.4 5.2 4.0 

4.9 

4.8 

3.8 

5.4 

23 4.4 4.0 
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