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SHELLFISH WATER QUALITY PROGRM 

LADYSMITH HARBOUR SANITARY SURVEY PSPORT 

OCTOBER - NOVEMBER 1970  

Ladysmith  Harbour i s  one  of   the  main  product ion areas of   the  commercial  

oys t e r   i ndus t ry   i n   t he   P rov ince   o f   Br i t i sh   Co lumbia .   Fo l lowing   s an i t a ry  

and bac te r io log ica l   su rveys   i n   1962 ,   1963   and   1964  nlxnost t h e   e n t i r e   h a r b o u r  

was c l o s e d   t o . t h e   d i r e c t   m a r k e t i n g   o f   o y s t e r s   d u e   t o   b a c t e r i o l o g i c a l  con- 

t amina t ion   o f   t he   oys t e r   g rowing  waters mainly  by  the Town of  Ladysmith's 

d i scharge   o f  raw sewage i n t o   t h e   i n n e r   h a r b o u r .   I n  1965 t h e  Town of  Ladysmith 

cons t ruc ted ,   under   permi t ,   an   Imhoff   type   p r imary   t rea tment   p lan t   wi th   an  

e f f l u e n t   o u t f a l l   d i s c h a r g i n g   i n t o   t h e   o u t e r   h a r b c u r .  A s a n i t a r y   a n d   b a c t e r i o -  

l o g i c a l   s u r v e y  was mounted during  Occober  and November 1970  wi th   l abora tory  

a s s i s t ance   p rov ided   by   F i sh   In spec t ion   Branch .  I ts  purpose was f i r s t l y ,   t o  

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

t h e   o u t f a l l  h a d   s i g n i f i c a n t l y   i m p r o v e d   t h e   q u a l i t y  of t he   oys t e r   g rowing  waters 

t o   t h e   e x t e n t   t h a t   t h e   o y s t e r  areas cou ld   be   r ec l a s s i f i ed ,   and   s econd ly ,   t o  

assess t h e   n e e d   f o r  a h ighe r   deg ree  of sewage  t reatment .  

T h e   b a c t e r i o l o g i c a l   r e s u 1 . t ~   o f   t h e   s u r v e y  show t h a t  the discharge  of  primGry 

trc.ated  sewage a t  t h e  new o u ' i f a l l  has decreased   bac te r ia l   contan ; ina t ion  of t h e  

inne r   ha rbour  waters. Tile s an i t a ry   su rvey   d i sc . lo sed   t he   conve r s ion   o f   t he   o ld  

o u t f a l l   t o   t h e   i n n e r   h a r b o u r   i n t o  a sewer sys tem  over f low,   the   p resence   o f  raw 

sewage   connec t ions   to   s torm sewers arid f a u l t y   s e p t i c   t a n k   a b s o r p t i m   f i e l d  

i n s t a l l a t i o n s .  It is  concluded - t h a t   w i t h   t h z s e   d e f e c t s   c o r r e c t e d  ,1.20 acres of 

t h e   e x i s t i n g   r e s t r i c t e d   o y s t e r  leases i n   t h e   i n n e r   h a r b o u r   c o u i d   b e   a p p r o v e d  f o r  

d i r e c t   m a r k e t i n g .   D e s p i t e   t h e  w e t  wea the r   expe r i ence3   du r ing   pe r t   o f   t he   su rvey ,  

t h e   l a n d  wash ef fec t   gcnera l1 .y  was - conc luded   no t   t o   be   s ign iE ican t .  

The l o c a t i o n   o f   t h e   m u n i c i p a l   s e w a g e   t r e a t m e n t   p l a n t   a n d   o u t f a l l   a n d   t h e   e x i s -  

tence  of   plant   by-passes   and  emergency  overf lows has enhanced   t he   r i sk  of s e r i o u s  

b a c t e r i o l o g i c a l   c o n t a m i n a t i o n  of about  40 a c r e s  of " r e s t r i c t e d "   o y s t e r   l e n s e s   i n  

t h e  Holland Bank area. To prevent oysters from these beds being  consumed by 

r e c r e a t i . o n i s t s   o r   b e i n g   m a r k e t e d , i t  i s  recommended - t h a t   t h i s  area b z   c l o s e d   t o  

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

The bac te r io log ica l   qua l i t y   o f   g rowing  waters over ly ing   commerc ia l   oys te r  leases 

t o t a l l i n g   a b o u t  26 acres and   Ind ian   l ands   fo re shore   (She l l   Beach)   i n   t he  Dunsmuir 

U"- island-Sibe.11 Bay area ac ross   t he   ha rbour   f rom  the   s ewage   t r ea tmen t   p l an t , i s  

i n f l u e n w d  by t h e   p r i x a r y   e f f l u e n t   d i s c h a r g e d  a t  t h e   o u t f a l l .  It i s  recormended 

t h a t   t h e s e  leases a n d   f o r e s h o r e   b e   c l o s e d   t o   t h e   t a k i n g  of shc i l f i sh .   The   s ewerage  

improvemerit works """ reconmended ." i n   o r d e r   t o  remove oyster-growing area cLosure 

r e s t r i c t i o n s   i n   t h e   o u t e r   h a r b o u r  are s p e c i f i e d .  

Exis t ing   aad  recommended  shel1.f  i.ah g r o ~ i n q  water c l a s s i f   i c a t - i o n s  are p l o t t e d  on 

a char t   which  accompani.es t h e   r e p o r t   ( F i g u r e  1j , 
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T A B U  1 

Sample 
P o i n t s  

1 s  
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
1 2  
1 3  
14 
1 5  

16 
17  
18 
19 
20 

2 1  
22 
23 
24 
25 

26 
27 
28 

T 
4- 

I 
i 
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LADYSMITH HARBOUR SHELLFISH SURVEY 
OCTOBER - NOVEMBER 1970 

HARBOUR SAMPLE POINTS - BACTERIOLOGICAL DATA SUMMARY 

MEDIAN COLIFORM MPN/100ml 

Days 1 
T o t a l  
11) 000 

75 
150 

75 
93 

3 3  
43 
93 
93 
93 

43 
43 
1 5  
43 
23 

23 
23 
9 

23 
9 

23 
9 

23 
1 5  
23 

4 
23 - 

+ 

- 17 
Fecal- 
2,100 

23 
23 
23 
9 

16 
1 5  
16 
24 
33 

9 
11 

4 
7 
4 

7 
9 
4 
4 
4 

9 
4 
4 
9 
4 . -  

<3 
4 - 

?- 

I Days 1 - 7 ,. 
( 6  sa I T o t a l  

4370 
84 

3 80 
93 

23 5 

68 
33 

1 2 1  
93 

166 

59 
43 
33  
69 
32  

. 33  
23 
45 * 

1 5  1 
43 

43 
19 
59 
69 
43 

23 
43 - 

lples)  
F e c a l  

795 
43 
93 
59 
16 

43 
16 
16 
23 
33 

16 
9 

1 5  
11 

8 

9 
9 
3 

26 . 
1 5  

1 5  
6 
6 

29 
13 

4 
11 - 

T Days 8 - 17 ,- 
?I 

t 

I 

T o t a l  
24) 000 

43 
243 

23 
43 

23 
33 
59 
68 
59 

93 
43 

7 
43 
9 

14 
23 
9 
4 
9 

23 
4 

23 
9 
15 

4 
9 
4 

.e s ) 
F e c a l  
9,300 

1 5  
2 1  
14 s 

9 

1 5  
1 5  
19 
29 
41 

9 
11 
<3 

4 
<3 

<3 
4 
3 

<3 
<3 

7 
<3 

4. 
4 
3 

<3 
<3 
<3 



T A B L E  2 

LADYSMITH  HARBOUR SHELLFISH SURVEY 
OCTOBER - NOVEMBER 1970 

H A R B O U R   S A M P L E   P O I N T S  - BACTERIOLOGICAL  DATA  SUMMARY 

MEDIAN COLIFORJI MPN/100ml 

I Percentage of Samples  Exceeding A Coliform MPN of 330/10Oml 

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 

\ 

Sample 

L- 

I 

Days 1 - 17 
13 
13 

7 
20 

7 

N i l  
7 

N i l  
2 1  
20 

14 
N i l  
N i l  
N i l  
N i l  

N i l  
N i l  

13 
N i l  

7 

N i l  
7 

N i l  
N i l  
N i l  

N i l  
N i l  

16 
( 6  samples) 

( 3  t ube   d i lu t ion )  

Days 1 - 7 
16 
16 
16 
50 
16 

N i l  
16 

N i l  
16 
16 

N i l  
N i l  
N i l  
N i l  
N i l  

N i l  
N i l  

33  
N i l  
N i-1 

N i l  
16 

N i l  
N i l  
N i l  

N i l  
N i l  

Days 8 - 17 
1 1  -LA 

11 
N i l  
N i l  
N i l  

N i l  
N i l  
N i l  

25 
22 

22 
N i l  
N i l  
N i l  
N i l  

N i l  
N i l  
N i l  
Nil 
11 

N i l  
N i l  
N i l  
N i l  
N i l  

N i l  
Nil 

16 
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LADYSTdITH HARBOUR S FELLFISH SURVEY 
OCTOBER - NOVEMBER 1970 

STREAM SAMPLE POINTS - BACTERIOLOGICAL DATA SUMTURY 

MAXIMUM 
STREAM 
FLOW 
MEASURED 
cf s 

5 

2.5 

1.5 

0.5 

W 

. .  
. .  

. .  
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T A B U  5 

i 

LADYSMITH HARBOUR S9ELLFISH SURVEY 

CHLORINATION OF SEl;rkGE TWATXENT PLWT EFFLUENT 
COMPARISON OF RECEIVING WATER BACTERIOLOGICAL  RESULTS 

TOTAL AND FECAL COLIFORM MPN/100ml 

OCTOBER - NOVEXBER 1970 

T 

93 
23 

240 
43 

240 

93 
23 
43 
43 

460 

460 
23 
93 
23 
4 

9 
<3 
1 5  

9 
9 

23 - 
e. - - 

F 

7 
9 
11 
9 

2 1  

9 
23 
9 
4 
7 

21  
<3 

7 
9 

<3 

<3 
<3 

4 
<3 

9 

23 - - - - 

Day 13 
T 

23 
93 
43 
43 
23 

23 
9 

43 
43 
9 

93 
<3 
<3 

3 
23 

9 
3 
4 
4 

460 

4 - - - - 

Day 15 

1,100 1,100 
' 

240 43 

T 

93 
9 
4 
9 
4 

<3 
k 
4 

<3 
9 

4 
4-3 
43 
<3 

7 

4 
9 

23 
23 
43 

4 
4,600 

93 
43 

240 

t 

Day 17 

T 

43 
460 
43 

240 
4 

<3 
<3 

9 
9 
4 

75 
7 

93 
9 

23 

- 

23 
9 
4 
9 
9 

9 - - - - 

0700 hrs.  Day 14 - 12% Sodium  Hypochlorite t o  Plant E f f l u e n t  a t  7 ppm 

0700 h r s ,  Day 15 - Chlo r ine   i nc reased  to 10 ppm 
0700 h r s ,  Day i 6  - C n l o r i n e   i n c r e a s e d  t o  1 2  ppm 
1200 hrs. Day 16 - S t o p p e d   c h l o r i n e   f e e d  

1 ( S )  N,E ,S  and W l o c a t e d  300 f e e t  fram p e r i m e t e r  of  sewage o u t f a l l  plume, 

* Average  of 4 sample resul ts .  

(based  on 75 gpd f o r  3,000 p o p u l a t i o n )  



TABLE 6 

LADYSNITH HARBOUR SHELLFISH SURVEY 
OCTOBEIS - NOVXdBER 1970 

ELEMENTAL CONDITIONS 

I 
r*' Date 

October 

9-16 
17 
18 

20 

2 1  
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

November 

1 
2 
3 
4 
5 

Survey Day 

1 

2 
3 
4 
5 
6 

7 
8 
9 
10 
11 
12 

1 3  
14 
15 
16 
17 

Wind 
MPH 

0 

E-S.E.15-33 
SE 20 
SE 8 - 25 
NW 12 - 18 
MW 8 - 10 
NTrJ 4. - 8 
S-S.E. 0 - 6 
N w  5 

0 
0 

Nw2 

NW 5 
0 
0 

N O - 4  
N w 5  

T R a i n f a l l  
Inches  

N i l  
0.02 
0.48 
0.26 
0.66 

0.58 
0.31 
0.98 
Nil 

lf 

1f 

11 

1f 

11 

I t  

11 

f? 

11 

11 

11 

I? 

i T i d a l   C o n d i t i o n s  
k t  Sampling 

High S l a c k  

No sampling 
R i  s i n g  
R i s i n g  
R i s i n g  
Low S l a c k  - R i s i n g  

R i s i n g  
R i s i n g  
F a l l i n g  - Mean S l a c k  
Mean S l a c k  
F a l l i n g  - Mean Slack  
F a l l i n g  - Mean S l a c k  

Falling - Mean S l a c k  
High S l a c k  
High S l a c k  
High  Slack 
Rising 
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TABLE 10 

LADYSMITH HARBOUR S H E L L F I S H  SURVEY 
OCTOBZR - NOVEPIBER 1970 

HARBOUR SAl4PLE POINTS - PHYSICAL DATA SUNMARY 

o/oo J.U. 
OC . S a m p l e   P o i n t   S a l i n i t y  Turbidity PH Temperature 

1s 19.0-27.0  0.6-1.3 7.3-7.7 9.0-11.0 

3 21.0-25.0  0.6-1.3 7.5-7.8 8.0-11.0 

16 21.5-25.0  0.6-1.2 7.3-7.7 9.0-10.5 

17  21.0-25.0  0.7-1.3 7.4-7.7 8.5-11.0 

18 21 0-26.5 0.7-1.2 7.5-7.7 9.0-10.0 

19 21.0-26.0 0.8-1.5 7.6-7.7 9-0-10.5 

20 

21 

23 

24 

25 

w 26 

* One high r e a d i n g  of 7.5 n e g l e c t e d  

J . U .  J ackson   Turb id i ty   Un i t s  

. .  . .  .. 
. .  . .  
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INTRODUCTION 

w 

W 

Ladysmith  Harbour i s  one. of t h e  mai.n product ion   a reas   o f   the   commerc ia l   ovs te r  

i n d u s t r y   i n   t h e   P r o v i n c e  of B r i t i s h  Columbia.  There are about 40 o y s t e r  lease,s 

i n  t h e   h a r b o u r   a n d   v i c i n i t y   c o v e r i n g  a t o t a l  of approximate ly  200 acres. The 

lease l o c a t i o n s  are shown on   F igure  2 .  S a n i t a r y   s u r v e y s  were conducted i n   1 9 6 2 ,  

1963  and  1954.  The r e s u l t  o f   these   surveys  was t h e   c l a s s i f i c a t i o n   o f   t h e   o y s t e r  

growing waters i n t o  "Approved" , "Res t r ic ted"   and   "Prohib i ted"  areas. The area 

d e m a r c a t i o n s   o u t l i n e d   i n   F i g u r e  1 were e s t a b l i s h e d  by a P u b l i c   N o t i c e   d a t e d  June 

18, 1965,   s lgned   by   the   Deputy   Minis te r ,   Depar tment   o f   Heal th   Serv ices  and . 

H a s p i t a l   I n s u r a n c e .  The  main  source of p o l l u t i o n  was s t a t e d   t o   b e  an e s t i m a t e d  

d a i l y   d i s c h a r g e   i n t o   t h e   i n n e r   h a r b o u r  oLC 350,000  gal lons of raw sewage from  2,400 

pe r sons   by   t he  Town of Ladysmith  sewage  outfal l .  111 1965 t h e  Town of  Ladysmith 

cons t ruc t ed ,   unde r  p e r m i t ,  an   Imhoff   type   p r imary   t rea tment   p lan 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   2 , 8 7 5   f e e t   i n t o   t h e   o u t e r   h a r b o u r   t o  a depth  of  

62.5 f e e t .  The  sewage c o l l e c t i o n   s y s t e m  area was also  expanded  and  included were 

most  of t h e   e s t a b l i s h m e n t s   w i t h i n   t h e  Town boundary. It. i s  now e s t i m a t e d   t h a t  

a p o p u l a t i o n  of 3 ,000   con t r ibu te s   t o   t he   s ewerage .  

The 1970  survey  conducted  by  Public  Health  Engineering  Division,  Department of 

Hea l th   and   Wel fa re ,   w i th   bac t e r io log ica l   l abo ra to ry  services provided   by   F ish  

I n s p e c t i o n  Services Branch,  Department of F i s h e r i e s ,  commenced October  20th  and 

was completed November 1 7 t h  (Days 1 - 17)  . 
The b a c t e r i a l   c r i t e r i o n  f o r  an   ayproved   she l l f i sh   g rowing   a rea  i s  a t o t a l .   c o l i f o r n  

median MPN of t h s  water which is n o t   t o   e x c e e d  70 p e r  100 m l  w i t h  i13t more t h a n  

10 p e r c e n t  of t h e  samples exceeding  an P P N  of 330 per 100 m l  (where  the  9--tube 

d e c i m a l   d i l u t i o n  tes t  is used i n   t h e   a n a l y s i s  of samples)   with  semFling  carr ied 

o u t   i n  

(a) t h o s e  areas mos t   p robab ly   exposed   t o   con tamina t ion   x i th  
human and  animal wastes, and 

(b) during  the  most   unfavourab1.e   hydrographic  and p o l l u t i o n   c o n d i t i o n s .  

P r e v i o u s   s a n i t a r y  and  hydrographic   surveys  had  indicated  that   the   most   unfavourable  

c o n d i t i o n s   e x i s t e d   d u r i n g   t h e   w i n t e r ,   c o i n c i d e n t   w i t h   h e a v y   r a i n f a l l s   a c d   s t r o n g  

S.E.  winds .   Those   cond i t ions   ex i s t ed   f rom  Oc tobe r   18 th   t o   Oc tobe r   23 rd .   The  

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

condi t ions   which  were e x p e r i e n c e d   d u r i n g   t h e  survey. Days 5 ,  6 and 7 h a w   b e e n  

inc luded  i n  the   un favourab le   pe r iod  t o  r e f l e c t   t h e   c o n t i n u i n g   h i g h e r   r e s u l t s  

d u r i n g   t h e   f n t e r i m   c h a n g e   t o   z e r o   r a i n f a l l   a n d  N.TJ. wlnds. 

Tests were performed  on raw sewage   and   t rea tment   p lan t   e f f luent   dur ing ,   and  

fo l lowing   t he   su rvey  and i n d i c a t e   t h e ,   s u b s t a n t i a l   v a r i a t i o n   i n   q u a l i t y   o f   e f f l u e n t  

produced   by   the   p lan t .  
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It w i l l  b e   a p p r e c i a t e d   t h a t   t h e   d e s i g n  and operntl.on  of a sewage c o l l e c t i o n  and 

t rea tment   p lan t   de te rmines   one  of t h e  mos t   un favourab le   po l lu t ion   cond i t ions .  

A t  Ladysmi th   the   fo l lowing   fac tors  are cons ide red   t o  f a l l  w i t h i n   t h i s   c a t e g o r y .  

Des ludg ing   o f   t he   Ladysmi th   Sp i r ages t e r   t ank   cou ld   i nc rease   bac t e r i a l   po l lu t ion  

i n  t h e   r e c e i v i n g  water. Desludging i s  car r ied   ou t   by   opening  a d ra in   va lve   and  

drawing down t h e   c o n t e n t s  of t h e   t a n k   c o n s i s t i n g   o f   d i g e s t e d   a n d   f r e s h l y   s e t t l e d  

raw s l u d g e   t o   t h e   o u t f a L l .   T h e r e  i s  no v i s u a l   o r   o t h e r  means  of c o n t r o l l i n g  trru' 

t h i s   o p e r a t i o n .  (The S p i r a g e s t e r  was no t   des ludged   du r ing   t he   su rvey   pe r iod . )  

There is no emergency  holding  capaci ty  a t  t h e   p l a n t .   I n   t h e  case of   malfunct ion 

i n   t h e   p l a n t  , raw s e w a g e   c a n   b e   d i v e r t e d   d i r e c t l y   t o   t h e   o u t f a l l .  A 10-inch 

d ra in   p ipe   f rom  the   ' "g r i t  chamber"  which  discharges waste material o n t o   t h e  

o y s t e r  leases b e n e a t h   t h e   t r e a t m e n t   p l a n t  i s  a r r a n g e d   t o  act  as a t r e a t m e n t   p l a n t  

by-pass.  Both  sewage l i f t   s t a t i o n s  embody over f lows .   The   shore l ine  sewer over- 

f low a t  Manhole 60 ,  1400 f e e t  east  of t h e   p l a n t ,   c a n   d i s c h a r g e  raw 'sewage o n t o  

Oys ter  Lease 261 i n   t h e   e v e n t  of  blockage, a power o u t a g e   o r   c o n t r o l  sys t em f a i l u r e  

i n  a s i n g l e   h i g h - l i f t   p n e u m a t i c   e j e c t o r  and du r ing  down-times f o r   e x t e n d e d   r e p a i r s  

t o  equipment. A second  over f low  ex is t s   in   Manhole  52 a t  t h e  most e a s t e r l y   p o i n t  

of t h e   s h o r e l i n e  sewer and   can   ove r f low  to   t he   fo re shore   due   t o  sewer b lockage   or  

o p e r a t i o n a l   f a i l u r e   o f   t h e   l o w - l i f t   s i n g l e   p n e u m a t i c   e j e c t o r .   T h e   l o w - l i f t   s t a t i o n  

depends  on a manual  shut down whenever t h e   h i g h - l i f t   s t a t i o n  becomes i n o p e r a t i v e .  

T h e   m a j o r   f a c t o r   o f   c o n c e r n   t o   t h e   s a n i t a r y   c o n t r o l  of she l l f i sh   in .   Ladysmi th  

Harbour i s  the   conve r s ion   i n   1965  of t h e   p r e v i o u s  raw sewage o u t f a l l   i n t o   t h e  

i n n e r   h a r b o u r   t o   t h e   r o l e   o f  a s t o r m   r e l i e f  sewer t o   t h e  new Ladysmith  sewage 

co l l ec t ion   sys t em.  

An a t t empt  was made t o   e v a l u a t e   t h e   e f f e c t   d i s i n f e c t i o n  by   ch lo r ine   o f   t he   ex i s -  

t i ng   p r imary   p l an t   e f f luen t   migh t   have   on   t he   oys t e r  leases i n  Ladysmith  Harbour. 

It was r e a l i z e d   t h a t   o n l y   a n   i n d i c a t i o n  would   be   ob ta ined   due   to   the   b r ie f   ch l .or i -  

na t ion   sampl ing   program  tha t  was governed by t i m e   a n d   a n a l y t i c a l   f a c t o r s .  

W 

Methods,  Sample Po in t s ,   Sampl ing ,   F i e ld  
and  Laboratory  Procedures  

(a)  Streams 

A p r e l i m i n a r y   r e c o n n a i s s a n c e   o f   f r e s h  water streams d i s c h a r g i n g   i n t o  

Ladysmi th   Harbour   e s t ab l i shed   n ine   poss ib l e   sou rces   o f   po l lu t lon   f rom 

h i n t e r l a n d   d r a i n a g e .   S a n p l e   p o i n t s  were e s t a b l i s h e d   a n d   i d e n t i f i e d  

as S1 t o  S 9  (F igu re  2 ) .  Only t h r e e  of t h e  streams, Holland  Creek, 

Rocky Creek  and  Bush  Creek are show11 on  the  Topographic  and  Hydrographic 

maps of t h e  area. The  other  streams were g i v e n   t h e i r  ].oca1  names; S2 

was storm water f rom  the  Town of Ladysmith  which  dried  up  four  days 

a f t e r   t h e  start o f   t he   d ry   wea the r ;  S 9  was sampled  during  the  1964 

s u r v e y ,   b u t  i t  r ema ined   d ry   t h roughou t   t he   p re sen t   su rvey ;  S10, t h e  

Town of  Ladysmith water i n t a k e  on  Holland  Creek was added a t  Day 8 due 

t o   t h e   h i g h   c o l i f o r m   c o u n t s   b e i n g   o b t a i n e d  a t  S 1  n e a r   t h e  mouth  of 

Holland  Creek.  The S10 ssmple was obtained  f rom a t a p  at Sandy  Beach 

Auto  Court  which  supply is piped  untreated  f rom SIO. Salmon  spawning 

a c t i v i t y  was o c c u r r i n g   i n   s t r e a m s  Sly S 4 ,  S5 ar,d S6 d u r i n g   t h e   e n t i r e  

su rvey   pe r iod .  
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The samples f o r   b a c t e r i o l o g i c a l   a n a l y s e s   w e r e   t a k e n   i n   s t e r i l i z e d   g l a s s  

b o t t l e s ,   p l a c e d   o n   i c e - p a c k s   i n   a n   i n s u l a t e d   p i c n i c   c o o l e r   a n d   s h i p p e d  by 

b u s   d a i l y   t o   t h e   F i s h   I n s p e c t i o n   L a b o r a t o r y  i n  Vic tor ia .   S t ream  samples  

were not   taken  on  Saturdays  or   Sundays.   The time i n t e r v a l   b e t w e e n   t a k i n g  

t h e   f i r s t  s a m p l e   a n d   t h e   a r r i v a l  of t h e   s a m p l e s   i n   t h e   V i c t o r i a   L a b o r a t o r y  

was a maximum o f   s i x   h o u r s .  The water samples were t e s t ed   fo r   con f i rmed  

c o l i f o r m   a n d   f a e c a l   c o l i f o r m   b a c t e r i a   b y   t h e  most p robab le  number (MPN) 

methods   descr ibed   in   the  AF'ELl "Recommended P r o c e d u r e s   f o r   t h e   B a c t e r i o l o g i c a l  

Examination  of Sea Water and   She l l f i sh" ,   Four th   Edi t ion ,  1970 ,  u s ing  3 

r ep l i ca t e   t ubes   pe r   dec ima l   s ample   i nc remen t .  

Glass b o t t l e s   c o n t a i n i n g  2 d r o p s   o f   c o n c e n t r a t e d   n i t r i c   a c i d  were used 

t o   c o l l e c t   o n e   b a t c h   o f  stream samples   for  he.s.vy metal ana lyses .   The  

heavy metals were analyzed  by  the  Department of F i s h e r i e s  and   Fores t ry  

Resource  Development  Laboratory i n  West Vancouver  using  Atomic  Absorption 

equipment. 

Glass b o t t l e s   w i t h  aluminum f o i l - l i n e d   b o t t l e   c a p s  were u s e d   t o   c o l l e c t  

samples  from  Holland  Creek, Rocky Creek  and Bush C r e e k   f o r   p e s t i c i d e  

analysis .   These  samples  were ana lyzed   by   the   Publ ic   Heal th   Engineer ing  

L a b o r a t o r y   i n  Ottawa. 

(b)'   Harbour 

A t  t h e  commencement of   the   survey ,  27 sample p o i n t s  were e s t a b l i s h e d  

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

on t h e   b a c t e r i a l   q u a l i t y  of t h e  water over   the   oys te r   g rowing  areas and  on 

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

These  sample  points  were numbered 1 t o  27 i n c l u s i v e ,  Sample  point 28 c l o s e  

t o   t h e   D e p u r a t i o n   P l a n t  water i n t a k e  was added a t  Survey Day 7 and  Sample 

P o i n t  29 was added a t  Survey Day 11 to   p rov ide   background   da t a   on   t he   qua l i t y  

of sea water en te r ing   and   l eav ing   t he   ha rbour .  To e n s u r e   t h a t  samples were 

obta ined   f rom  the  same l o c a t i o n s  on  each  sampling t r i p ,  t he   i n shore   s ampl ing  

p o i n t s  were loca ted   bes ide   permanent   l andmsrks ,   the  lease santples were t a k e n  

a t  pa in ted   and   f lagged  lease markers  and a t  o t h e r   l o c a t i o n s   w h e r e  no permanent 

m a r k e r s   e x i s t e d ,   t h e   s a m p l e   p o i n t s  were marked  by  buoys.  The sample p o i n t a  

were l o c a t e d   o n  a ha rbour   cha r t  by t a k i n g   h o r i z o n t a l   s e x t a n t   f i x e s  on 

prominent   landmarks  and  plot t ing  the  angles   with a two-arm t r a n s p a r e n t  

p r o t r a c t o r .  On Survey Day 7 ,  s i n c e   t h e   d i s c h a r g e   b o i l   f r o m   t h e  sewer 

o u t f a l l  was p l a i n l y   v i s i b l e  a t  t h e   s u r f a c e ,  i t  was dec ided   t o   s ample   Po in t s  

1 ( S )  - sur face   and   l (D)  - dep th   f rom  the   cen t r e  of t h e   b o i l   i n s t e a d  of at 

the   loca t ion   prev ious ly   de te rmined   by   the   appearance  of dye  introduced a t  

t h e  sewage   t rea tment   p lan t .   The   geographica l   loca t ion   of   sample   po in t  1 

changed  dai ly   f rom Day 7 t o  Day 1 7  depending on t h e   t i d a l   c o n d i t i o n s  a t  t h e  

t i n e  of sampling. 
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The   s amples   fo r   bac t e r io log ica l   ana lyses  were t a k e n   i n   s t e r i l i z e d  

g l a s s   b o t t l e s ,   p l a c e d  on i ce -packs   i . n   an   i n su la t ed   p i cn ic   coo le r  

and   t ranspor ted   by  car t o   t h e   F i s h   I n s p e c t i o n   L a b o r a t o r y   e s t a b l i s h e d  

f o r   t h e   s u r v e y  a t  t h e   F i s h e r i e s   R e s e a r c h   B o a r d   f a c i l i t y   i n  Nanaimo. 

The  average time in t e rva l s  b e t w e e n   t a k i n g   t h e   f i r s t   a n d  l a s t  samples 

and a r r iva l  o f   t h e  samples a t  t h e  Nanaimo l a b o r a t o r y  were 4 hours  and 

3. hour   respec t ive ly .   The   samples  were processed   on   rece ip t .   The  water 

samples were t e s t e d   f o r   c o n f i r m e d   c o i i f o r m  a;ld f a e c a l   c o l i f o r m   b a c t e r i a  

by  the  most   probable  number (MPN) m e t h o d s   d e s c r i b e d   i n   t h e  AF'f€A "Recom- 

mended P r o c e d u r e s   f o r   t h e   B a c t e r i o l o g i c a l   E x a m i n a t i o n   o f  Sea Water  and 

She l l f i sh"   Four th   Ed i t i . on ,  1970, us ing  3 r e p l i c a t e   t u b e s  per decimal  

sample  increment.  

One l i t re  p l a s t i c   b o t t l e s  were u s e d   t o   o b t a i n  water s a m p l e s   f o r   S a l i n i t y ,  

pH and   Turb id i ty   de t e rmina t ions .   These  tests weye c o n d u c t e d   d a i l y   i n   t h e  

P u b l i c   H e a l t h   E n g i n e e r i n g   r e g i o n a l   o f f i c e   m o b i l e   l a b o r a t o r y   p a r k e d  a t  

Ladysmith  using a Beclcman RB 3-349 Solubr idge   wi th  a O/OO S a l i n i t y  scale,  a 

Radiometer N 29 pH Meter and a Hach 1860-A Turbidimeter .  

All water samples   wi th   the   except ion   of   those   f rom  sample   po in t   1 (D)  were 

obta ined   by   immers ing   the   sample   bo t t les   ups ide  down about  1 foot   be low 

t h e   s u r f a c e   a n d   t i l t i n g   t o   f i l l .  The  50-foot  depth  samples a t  1(D) were 

o b t a i n e d   b y   f i l l i n g   t h e   s a m p l e   b o t t l e s   f r o m  a Forst   depth  sampler .   The 

m a j o r i t y   o f   t h e  water samples were t aken   f rom  the  s t e rn  of the  Department  

of Recreat ion  and  Conservat ion,   Commercial   Fisher ies   Branch vZ.&sel "Marten". 

Samples   f rom  points   20,  2 1 ,  23  and 24 and at low t i d e s   f r o m   p o i n t s  4 ,  5 ,  

19, 22  and 27 were taken   f rom  Publ ic   Heal th   Engineer ing ' s  11 foot  pneumat.ic 

boat .   Temperature   readings  of   the  samples  were t a k e n  a t  t h e  time of samp- 

l i n g   u s i n g  a P r e c i s i o n  D . O .  Meter t h e r m i s t o r .  

Wind v e l o c i t y   a n d   d i r e c t i o n  were recorded   us ing  a Lambrecht  anemoneter. 

R a i n f a l l  and add i t iona l   wea the r   i n fo rma t ion  was obtained  f rom  the  Department  

o f   T ranspor t   wea the r   s t a t ion  a t  Cass idy   A i rpo r t   t o   supp lemen t   v i suq i   obse r -  

va t ions .   Cass idy   A i rpo r t  i s  4 miles north  of  Ladysmith  Harbour. 

F l o a t   s t u d i e s  were c a r r i e d   o u t   u s i n g  1 l i t r e  p l a s t i c   b o t t l e s   h a l f - f i l l e d  . 

w i t h  water as s u r f a c e   f l o a t s   a n d   p o l e s   w i t h   l e a d   w e l g l r t   a t t a c h m e n t s  as 

d e p t h   f l o a t s  . 
(c) - Sewage Trea tment   P lan t  

Dur ing   the   survey ,   g rab   and  24 hour  composite raw and t rea ted   sewage  

,,$amples were t e s t e d   f o r  5-day  Biochemical Oxygen Demand, vo lumetr ic  

S e t t l e a b l e   S o l i d s ,  pH and  Suspended  Solids.  The t es t  methods  followed 

APHA, P a r t  111, "Standard   Kethods   for   the   Examinat ion   of  Water and 

Wastewater", Twelf th   Edi t ion,   1965.   The BODs pH a n d   S e t t l e a b l e   S o l i d s  

tests were c a r r i e d   o u t  a t  the   mobi le   l abora tory   in   Ladysmi th .   The  

Suspended S o l i d s  tests were performed a t  t h e   D i v i s i o n ' s   l a b o r a t o r y   i n  

Vancouver as were the  Organic  Carbon tests on l a t c r  submit ted  samples .  
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The  composite  samples were c o l l e c t e d   u s i n g  a 24-hour time clock  on a 

12-bottle  North  Hants  Automatic  Liquid  Sampler.  The samples i n   p l a s t i c  

b o t t l e s  were packed  on  ice-packs i n   p i c n i c   c o o l e r s   a n d   s h i p p e d   b y   b u s   t o  

Vancouver.   The  carbon  analyses were performed  on a Beckman 915 T o t a l  

Organic  Carbon  Analyzer  with a 215-A In f ra   r ed   Ana lyze r   a t t achmen t .  

Dur ing   t he   t r ea t ed   s ewage   d i s in fec . t i on  t r i a l  r u n ,   c h l o r i n e   r e s i d u a l s  

were determined a t  t h e   m o b i l e   l a b o r a t o r y   u s i n g  a Wallace & T i e r n a n  

Amperometic T i t r a t o r .  

RESULTS AND DISCUSSION 

T h e   l o c a t i o n   o f   t h e  stream and  harbour   sampl ing   po in ts   and   the   loca t ion  

o f   t h e  commercial. o y s t e r  leases ace shown i n   F i g u r e  2 .  

The   phys ica l   and   bac te r io logica l   da ta   ob ta i r .ed   f rom  the   harbour   sampl ing  

po in t s   du r ing   t he   su rvey   and   t he   wea the r   and   t i da l   cond i t ions  at sampling 

are assembled i n  Appendix 2 .  Tables  1 and 2 p r e s e n t   t h i s   b a c t e r i o l o g i c a l  

d a t a   t o  ref lect  t h e  two pe r iods   o f   con t r a s the ,   wea the r   cond i t ions   expe r i enced  

d u r i n g   t h e   s u r v e y ,   a n d   i n  a f o r m a t   t h a t   a l l o w s   f o r   c o n v e n i z n g :   c l a s s i f i c a t i o n  

of the   g rowing  areas a c c o r d i n g   t o   t h e  1J.S. N a t i o n a l   S h e l l f i s h   S a n i t a t i o n  

Program  Manual  of  Operations.  Table G summar izes   the   weather   and   t ida l  

c o n d i t i o n s .  T a b l e s  3 and 4 p r e s e n t   t h e   b a c t z r i o l o g i c a l   d a t a   f o r   t h e   f r e s h  

water streams e n t e r i n g   t h e   h a r b o u r .  

I n   t h e   f o l l o w i n g   d i s c u s s i o n ,   t h e   d i v i s i o n   l i n e   b e t w e e n   t h e   o u t e r   a n d   i n n e r  
\ harbour  i s  the   cons t r i c t io r l   be tween   B lag   P t .   and  Woods I s l a n d  No. 1. Sample 

p o i n t   1 2  was l o c a t e d   o n   t h i s   l i n e .  

I n   t h e   o u t e r   h a r b o u r ,   o y s t e r s   g r o w i n g   i n   t h e   H o l l a n d  Bank area are s u b j e c t  

to   contaminat ion  by  domest ic   sewage  f rom  the Town of  Ladysmith  sewage treatmmt 

plant  by--passes  and sewa.ge l i f t   s t a t i o n   o v e r f l o w s ,   a n d   b y   f a e c a l   p o l l u t i . c n  

present   in   Hol land   Creek .  On t h i s   b a s i s   a l o n e ,   t h e  area shou ld   be   c losed   t o  

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

over  300,000 GPD of   p r imary   t rea ted   non-d is infec ted   sewage   f rom  the   p lan t  

w i t h i n  4,000 f e e t   o f  a l l  of   the  commercial   growing  oyster  leases a t  Holland 

Bank could  have a dec ided   e f f ec t   on   t he   g rowing  water q u a l i t y .  

The b a c t e r i o l o g i c a l   r e s u l t s   f r o m   t h e   s a m p l e   p o i n t s   i n   t h i s  area at  a time . 

when the sewage  treatment p l a n t  w a s  i n   n o r m a l l y  good ope ra t ing   cond i t ion   and  

by-passes  and  emergency  overflows  not i n   u s e ,  would i n d i c a t e   t h a t   t h e   g r o w i n g  

water i s ,  indeed ,   a f fec ted   by   sewage   d i scharged  a t  the   ou t fa l -1   and   by   the  

f aeca l   con t r ibu t ion   f rom  Ho l l and   Creek .   Re fe r r ing   t o   Tab le s  1 and 2 ,  sample 

p o i n t s   2 ,  3 ,  4 a n d  5 cover ing   the   commerc ia l   oys te r  lease  areas a t  Holland 

Bank g a v e   r e s u l t s   t h a t   e x c e e d e d   t h e   b a c t e r i a   c r i t e r i o n   f o r   a n   a p p r o v e d  

she l l f i sh   g rowing   a r ea ;   name ly ,  a t o t a l   c o l i f o r m   m e d i a n  MPN g r e a t e r   t h a n  

70 p e r  100 m l .  The r e s u l t s  a t  1 ( S )  were h igh  as would  be  expected  by 

s a m p l i n g   t h e   s u r f a c e   b o i l   f r o m  a 62 1 / 2  foot   deep   sewage   ou t fa l l   d l i scharge  

i n  which   cons iderable   suspended   so l ids  were e a . s i l y   v i s i b l e .  Median c o l i f o r m  

.... /6 
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r e s u l t s   f o r  sample p o i n t   l ( D )  were not  p re sen ted   s ince   t he   ex t r eme  

va r i a t ions   f rom  h igh  t o  lc lw merely showed tha t   t he   50 - foo t   dep th  sample 

sometimes  coincided  with  the plume f rom  the   ou t f a l l ,   depend ing  on t i d a l  

c o n d i t i o n s .  

On t h e   n o r t h   s i d e  of t h e   o L t e r   h a r b o u r  sample p o i n t s  6 , 8 ,  9 ,  10 and 11 

gave  median  coliform MPN r e s u l t s   t h a t   u n d e r   t h e   w o r s t   c o n d i t i o n s ,  Days 1 - 7 ,  

e i t h e r   d i d   n o t  meet t h e  maximum 70 pe r  100 m l  o r   t h e   1 0   p e r c e n t   n o t  

g r e a t e r   t h a n  330 per  100 ml c r i t e r i a  for  an  approved  growing area. While 

the  samples   f rom  point  7 were of  approved water q u a l i t y ,  i t  is  f e l t   t h a t  

unde r   ce r t a in   wea the r   and   t i da l   cond i t ions ,  tile p o t e n t i a l  f o r  h i g h e r  

c o l i f o r m   c o u n t s  i s  too g r e a t   t o   a l l o w   h a r v c s t i n g   f r o m  a small p o r t i o n  of 

S i b e l l  Bay. T h i s   h a s   l a t e l y   b e e n   s u b s t a n t i a t e d   b y   h i g h   f a e c a l   l e v e l s   i n   t h e  

meat of o y s t e r s   t a k e n   f r o m   S i b e l l  Bay. 

The d i r e c t i o n   o f   f l o a t s   l a u n c h e d  a t  t h e  sewer o u t f a l l  (Fig.  3 )  and  the 

higher   median  col i form  counts  a t  sample p o i n t s  11 and 1 2  d u r i n g   t h e   d r y  

weather   and  calm  seas   per iod  of   the  survey (Days 8 - 1 7 ) ,  would i n d i c b t e  

tha t   t he   g rowing  water q u a l i t y  i s  adve r se ly   i n f luenced  by  sewage  discharged 

a t  t h e   t r e a t m e n t   p l a n t   o u t f a l l .  The  high  col i form  counts  a t  sample  point  29 

Days 3.1,. 1 2 ,  and i 3  (Appendix 2) ob ta ined  on a n   e b b i n g   t i d e ,  are f u r t h e r  

ev idence  of t h e   f a r - r e a c h i n g   e f f e c t  of t h e   o u t f a l l   l o c a t i o n  and the h igh  

c o l i f o r m   c o n t e n t  of the   d i scharged   sewage .   The   d i s tance   be tween  the   end  

of t h e   o u t f a l l .  and  point  29 i s  about 4,000 f e e t .  

I n   t h e   i n n e r   h a r b o u r ,   o n l y  at sample p o i n t s  19 , 2 1  and 23 d i d  t.he median 

co l i form  counts   no t  meet the  approved  groving water s t anda rd ,   p robab ly   due  

t o   l o c a l i z e d   p o l l u t i o n   i n p u t s .  The h ighe r   co l i fo rm  coun t s  a t  yoin t   19  

could  be... due t o  human was tes   f rom  the   ne ighbour ing   sa tmi l l   and   res idence  

o r   b y  human and  animal wastes c o n t r i b u t e d  by nearby Thomas Creek ( S 8 ) .  

P o i n t  2 1  w i l l  be   in f lueoced   main ly  by t h e   c o l i f o r m   l e v e l s   i n  Bush Creek (SI!). 

Poin ts   23   and  24 cou ld   be   i nz iuenced   by   l oca l   f au l ty   s ewage   d i sposa l   f ac i l i t i e s  

and by storm water and raw sewage   d i scharges   to   the   inner   harbour   f rom  wi th in  

the  Ladysmith  municipai  area. 

The p h y s i c a l   c h a r a c t e r i s t i c s  of t h e   h a r b o u r  water samples are p resen ted  

i n   T a b l e  10. g u r i n g   t h e   e n t i r e   s u r v e y   a n d   i n c l u d i n g  a l l  samples   taken 

t h r o u g h o u t   t h e   h a r b o u r ,   t h e   v a r i a t i o n  extremcs were as f o l l o w s :  

Salinity 17-28 / o o ,  T u r b i d i t y  0.1. - 2.5 J . U . ,  pH 7.3-7.8.  

Temp 8 - 1 1 . 5 O . C .  

0 

The ind iv idua l   s ample   po in t   r e su l t s   do   no t  seem t o  have   any   pa r t i cu la r  

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

I n   d e c i d i n g  the  growing area c l a s s i f i c a t i o n  f o r  t h e   h a r b o u r ,   e x i s t i n g   a n d  

po ten t i a l   sou rces   o f   domes t i c  and i w l u s t r i a l  wastes n u s t  be cons ide red  

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

on p rev ious   su rveys   and   t hose  recommended  by t h e   p r e s e n t   s u r v e y  are sl-~orin 

i n  Figure  1. It w i l l  b e   n o t e d   t h a t   t h e   e x i s t i n g   " p r 2 h i b i t e d "  area h a s  

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

s torm water cont r ibu t ion   f rom  the   popula ted   paved  area of t h e  town.  and 

f u r t h e r   e x t e n d e d   t o   i n c l u d e   t h e   f o r e s h o r e  In t h e   o u t e r   h a r b o u r   s u b j e c t   t o  

contaminat ion  'by domestic  sewage. T h e  e x i s t i n g   " r e s t r i c t e d "   g r o w i n g  

area a t  t h e  ilea4 of   the  harbour  h a s  been shown as ' "p rov i s iona l ly  

approved" .   This   ex is t ing   c lass i f ica t i .ox1  1%-;8s ma in ly   due   t o   t he   d i scha rge  

.... !7 



of raw sewage  from  the Town of   Ladysmi th   iv to   the   inner   harbour   v ia  the 

o l d   o u t f a l l ,  The   o ld   ou t . fa l1  i s  s t i l l  connected  to   the  Ladysmith  sewerage 

and acts  a s  a s torm  or   emergency   over f low.   The   approval   o f   th i s   g rowing  

area i s  c o n d i t i o n a l  on e l i m i n a t i n g   s a n i t a r y  sewer sys t em  d i scha rges   i n to  

the   inner   harbour .   The   remainder   o f   the   harbour  water w i t h  a median 

c o l i f o r m  MPN between 70 and 700 per  100 ml. r e m a i n s   i n   t h e   " r e s t r i c t e d "  

ca tegory .  

The b a c t e r i o l o g i c a l   p o l l u t i o n   c o n t r i b u t i o n  by t h e   s t r e a m s   e n t e r i n g   t h e   h a r b o u r  

are shown i n   T a b l e s  3 and 4 .  Holland  Creek has t h e   l a r g e s t   f l o w ,   r e p o r t e d   i n  a 

p rev ious   su rvey  a t  100 cfs   fo l lowing   hcavy  ra ins .   in   win ter ,   and   reduced  t o  

0.5 cf s i n  summer. Sample  point S10,  t h e  Town of  Ladysmith water i n t a k e  

on t h e   c r e e k   a b o v e   t h e   i n h a b i t e d   a r e a  i s  re la t ive] -y   low  in   co l . i for ;n  

organisms  compared t o  sample  point  S1.  The much h ighe r   co l i fo rm  coun t  

a t  S1 e v e n   i n   t h e   d r y   w e a t h e r   w o u l d  seem t o   i n d i c a t e   e i . t h e r  a .human o r  

animal   sewage  input   to   the  Creek  above  the  Is land Highway.  The f z e c a l  

counts   ob ta ined  a t  S2 show t h e   p o l l u t i o n   e f f e c t s  of run-of€ water from a 

sewered area. Bush Creek i n   b o t h  volume  and   co l i form  cont r ibu t ion   exceeds  

Rocky Creek  and may accoun t   fo r   t he   occas iona l .   h igh   coun t   ob ta ined  a t  

Harbour  sample  point 2 1 .  Streams S5 and S6 d r a i n  a re la t ive ly   unpopul .a ted  

small l o c a l  area,  w h i l e  streams S7 and S8 d r a i n   i n h a b i t e d   h i n t e r l a n d  

and   have   unders tandingly   h igher   co l i form  counts .  

Appendix 3 p r e s e n t s   t h e   r e s u l t s   c f   p e s t i c i d e  and metal i o n   d e t e r m i n a t i o a s  

on t h e   f r e s h  water streams e n t e r i n g   t h e   h a r b o u r .   O n l y   t h e  three. main 

s t reams S 1 ,  S3 and S4 vere examined f o r   p e s t i c i d e s   s i n c e   t h e y   d r a i n   t h e  

commerci.ally  logged  forest  areas. No organo-phosphorous o r   o rgano-ch lo r ine  

i n s e c t i c i d e s  were d e t e c t e d .  All t h e  streams were  examined f o r   s e l c c t e d  

metallic i o n s  and  none were p r e s e n t  i n  s u f f i c i e n t   c o n c e n t r a t i o n s   t o   w a r r a n t  

f u r t h e r   a t t e n t i o n .  

The Town of  Ladysmith  sewage  treatment  plant  performance tes t  r e s u l t s   h a v e  

been  donumented i n   T a b l e  7 ,  8 and 9.  The average  suspended s o l i d s  and BOD5 

removal ,   cons ider ing  a l l  samples   taken was 55% and 20% r e s p e c t i v e l y .   T h e s e  

i s  a s u b s t a n t i a l   v a r i a t i o n   i n   t h e   q u a l i t y   o f   t h e   e f f l u e n t   p r o d u c e d   b y   t h e  

p l a n t .  

The r e s u l t s  o f   t h e   p l a n t   e f f l u e n t   c h l o r i n a t i o n   s t u d y  are shown i n   T a b l e  5 

and   an   eva lua t ion  of  t h e   r e s u l t s  made i n  Appendix 1. 



CONCLUSIONS 
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1. There  has  been a change i n   t h e  water q u a l i t y  of  Ladysmith  Harbour  since 

t h e   p r e v i o u s   r e p o r t e d   s h e l l f i s h   s u r v e y   o f   1 9 6 4 ,   d u e   t o   t h e   c o n s t r u c t i o n   b y  

t h e  Town of  Ladysmith i n  1965  of a p r imary  sewage  t reatment   plant   with a 

d e e p   o u t f a l l   t o   t h e   o u t e r   h a r b o u r .  The e f f e c t s  of the  change on t h e   o y s t e r  

growing areas are a s   f o l l o w s  : 

(a) 'The waters o v e r l y i n g   t h e   o y s t e r  leases i n  the FIoLland  Bank area are 

now s u b j e c t   t o   c o n t a m i n a t i o n   b y  raw anci t rea ted   sewage  from t h e  

sewers, t h e   t r e a t m e n t   p l a n t   a n d  i t s  o u t f a l l .   I r r e s p e c t i v e   o f  t!le 

degree  of   t reatment   accorded Che sewage a t  the  creatrnent  p l a g t ,  

t h e   p r o p o s e d   p r o h i b i t e d   ~ L a s s i f i c a t i o n  of these o y s t e r  ,leases i s  

e s s e n t i a l   u n l e s s  a l l  of t he   fo l lowing   s a fegua rds  are provided: 

( i )   El iminat ion  of   overf lows  f rom  the sewer sys tem.  

( i i )   I n s t a l l a t i o n   o f   d u p l i c a t e   p n e u m a t i c   e j e c t o r s  a n d  an 

a u x i l i a r y  power sou rce  a t  low and h i g h  3 i . f t   s t a t i o n s ,  

o r   adequa te   ou tage   s to rage   capac i ty .  

( i i i )   C o n s t r u c t i o n  of s p i l l   h o l d i n g   c a p a c i t J -  ar,d/or t h e   i n s t a l -  

l a t i on   o f   dup l i ca t e   p rocess   un2 t . s  a t  t h e  sewage  treztment 

p l a n t   t o   p r o v i d e   t r e a t m e n t   d u r i n g   t i m z s  of hydraul ic   over -  

l o a d i n g   a n d   t o   a l l o t ;   u n i t   m a i n t e x n c c   w i t h o u t   d e t e r i o r a t i o n  

of t h e   q u a l i t y   o f  t h e  t r e a t e d   e f   f l u z n t .  
t. 

( i v )  Removal  of raw or   i nadequa te ly   t r ea t ed   s ewage   t r ea tmen t  

p lan t   bv-passes  o r  d r a i n s   d i s c h a r g i n g  t o  t h e   f o r e s h o r e .  

(v)  Appointment,  of  competent c e r t i f  ie:! and continuously  avai! .ablc 

p e r s o n n e l   t o   o p e r a t e   t h e   p l - a n t  t o  co r i s i s t e r r t l y   ma in ta in   t he  

q u a l i t y   o f   t h e   e f f l u e n t  se t  o u t   i n  the p l a n t   p e r m i t .  

I f  t h e s e   s a f e g u a r d s  are implemented,  the  Holland Rank o y s t e r  leases could   be  

p l a c e d   i n  a r e s t r i c t e d   c a t e g o r y .  

(b)  The waters o v e r l y i n g   t h e   o y s t e r  leases i n  the S i b e l l  Bay a r e a   a r e  

i n f l u e n c e d   b y   t h e   q u a l i t y  of t h e   e f f l u e n t   d i s c h a r g e d :  a t  the t r ea tmen t  

p l a n t   o u t f a l l .  The   su rvey   da t a   i hd ica t e  a p o t e n t i a l   h e a l t h   r i s k  i f  

t h e s e  leases con t inue  t o  be  approved f o r  d i r ec t   marke t ing .  T h e  

provis ion   of   secondary   t rea tme.n t   and   d i s infec t ion  a t  t h e  sewage t rea t rcent  

p l a n t   t o  p r0duc .e   an   e f f luen t   i n  whi.ch t h e  suspended s o l i d s  does not  exceed 

30 mg/l and t h e   t o t a l   c o l i f o r m  MPK does not: erxeed 3. (WO/lOO ml, w i l l .  

p e r m i t   t h e   S i b e l i  Bay and  Dunsmuir  Island ieases t o  be  approved  for  

d i r ec t   marke t ing .  

(c)  The waters o v e r l y i n g   t h e   p r e s e n t l y   r e s t r i c t e d   o y s t e r  gr0win.g areas i n  t h e  

inne r   ha rbour   have   improved   i n   bac t e r io log ica l   qua l i t y   t o  tfle e x t e n t   t h a t  

most of t h e  leases could  be  approved f o r  direct   market ing  Yrovided  the 

fo l lowing   s a fegua rds  are adoyted: 

(i) Complete e l i m i a a t i o n   o f  t.he s to rm  ovc r f low  o f   s an i t z ry  sewa.Ee 

via t h e  o l d  sewer o u t f a l l .  

(ii.) Mzndatory   connec t ion   to   the   san i ta ry  sewer system of p r o p e r t i e s  

t h a t  l.ie w i t h i n   t h c   s e w e r e d   a r e a   r n d   t h e   e l i s i n a t i o n  of 11m 

sewage  connect iuns  to   s torm  sewers   such 2 s  the Crown Ze l l c rbach  

Maini:cnnnce \Jorks30?. 

. . z . .  / 3  
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1. (c )   ( i i i )   Conf i rma t ion   f rom  the   Depa r tmen t   o f   Hea l th   Se rv ices   t ha t  

t h e  sept ic  t ank  and f i e ld   abso rp t ion   sys t ems   s e rv ing  

i n d u s t r i a l ,   c o m m e r c i a l   a n d   r e s i d e n t i a l   e s t a b l i s h m e n t s  on 

o r   n e a r ,   t h e   i n n e r   h a r b o u r   s h o r e l i n e  and streams are 

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

p r o g r a m   h a s   b e e n   i n s t i t u t e d   t o   m a i n t a i n   o p e r a t i o n  a t  a 

s a t i s f a c t o r y   l e v e l .  

The p r e s e n t   p r o h i b i t e d  area i n   t h e   i n n e r   h a r b o u r  would  remain  since 

i t  is sub jec t   t o   s to rm  d ra inage   d i scha rges   f rom  the  Town of  Ladysmith 

and   inc ludes   the   main   commerc ia l ,   f i sh ing   and   recrea t iona l   boa t ing  

f a c i l i t i e s .  A r e s t r i c t e d   b u f f e r   z o n e   b e t w e e n   t h e   e x i s t i n g   p r o h i b i t e d  

area and   the   p roposed   approved   eas te rn   boundary   l ine   across   the   inner  

harbour  is requi red ,   and   the   loca t ion   of   the   boundary   l ine   mus t  be a t  

least 1 0 0 0   f e e t  west of the   mar inas .  

RECOMMENDATIONS 

1. The  proposed  Oyster  growing water area c l a s s i f i c a t i o n s   f o r   L a d y s m i t h  

Harbour are dependent   on   ac t ion   taken   by   the   Pol lu t ion   Cont ro l   Branch ,  

t h e  Town of  Ladysmith  and  the  Department  of  Health  Services  and  Hospital  

I n s u r a n c e   t o  l i m i t  t h e   p o l l u t i o n   i n p u t   t o   t h e   h a r b o u r .   S i n c e   t h i s  i s  

improbab le   i n   t he   immedia t e   fu tu re ,  we r e c o m e n d   t h a t   t h e   f o l l o w i n g  

changes  be made i m m e d i a t e l y   t o   t h e   e x i s t i n g   c l a s s i f i c a t i o n   b o u n d a r i e s  

(F igure  1) 
II Extend   t he   p roh ib i t ed  area nor thern   boundary   l ine   eas tward   f rom  the  

southern   ex t remi ty   o f  Woods I s l a n d   t o   i n t e r s e c t  a l i n e  drawn  between 

Sha rpe   Po in t   on   t he   no r th   s ide  of the   harbour   and  a po in t   on   t he   sou th  

s i d e  of the   harbour   about  6,000 f e e t   s o u t h e a s t  of the  Ladysmith Sewage 

Treatment   Plant" .  

The   southern   par t  of t h e   h a r b o u r   w i t h i n   t h e   b o u n d a r y   l i n e s  would  be 

p r o h i b i t e d   a n d   t h e   r e m a i n d e r   o f   t h e   h a r b o u r   w o d d   b e   r e s t r i c t e d .  

2. I f   t h e   s a f e g u a r d s   o u t l i n e d   i n   c o n c l u s i o n   l ( c )  are implemented,   the  

e n t i r e   i n n e r   h a r b o u r  wcst of a l i n e  drawn  between  the  western  extremity 

of o y s t e r  lease 252 on t h e   s o u t h   s i d e   t o  a p o i n t   o n   t h e   n o r t h   s i d e  a t  

least 1 0 0 0   f e e t  west of Manana Marina  can be p l aced   i n   t he   app roved  

ca tegory .  

3. If t h e   s a f e g u a r d s   c j u t l i n e d   i n   c o n c l u s i o n   l ( a )  are implemented,   the  

p r o h i b i t e d  area b e t w e e n   t h e   e x i s t i n g   e a s t e r l y   p r o h i b i t e d   l i n e   a n d   t h e  

p roh ib i . t ed   ea s t e rn   boundary   desc r ibed   i n   t he   f i r s t   r ecommenda t ion   can   be  

u p g r a d e d   t o   t h e   r e s t r i c t e d   c a t e g o r y .  

. 

4 .  If t h e   u p g r a d e d   t r s a t m e n t   o u t l i n e d   i n   c o n c l u s i o n   l ( b )  is  implemented, 

t h e   n o r t h e m   p a r t  of the   ou ter   harbour   can   be   approved  f o r  d i r e c t  

market ing . 
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INFLUENCE OF DISCHARGES 
FROM LADYSMITH TREATMENT PLANT 

O N  OYSTER GROWING. AREAS I N  LADYSMITH HARBOUR 

As a result o f   s a n i t a r y   s u r v e y s   c o n d u c t e d   i n  1962, 1963  and 

1964 t h e  oys t e r   g rowing  waters of  Ladysmith  Harbour were 

c l a s s i f i e d   i n t o  "Approved",   "Restr ic ted" 2nd " P r o h i b i t e d "  

areas.  The e x i s t i n g   d e m a r c a t i o n s  o u . t l i n e d  i n   F i g u r e  1 were 

g i v e n   i n  a P u b l i c   N o t i c e  dated June 18 ,  1965 s igned  by  t h e  

Deputy   Minis te r   o f  Health,  Department   of   Heal th   Services  

and   Hosp i t a l   In su rance .  The ma in   sou rce   o f   po l lu t ion  was 

s t a t ed  t o  be a n  estimated d a i l y   d i s c h a r g e   i n t o  t h e  i n n e r  

ha rbour  of 350,000  ga l lons   o f  raw sewage from 2 , 4 0 0  pe r sons  

by t h e  Town of  Ladysmi th  sewage o u t f a l l .   I n  1965 t h e  Town 

of Ladysmi th   cons t ruc ted ,   under   permi t ,   an  Imhcff 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 Rank w i t h  a n   o u t f a l l  

extending  2 ,875 f t .  i n t o  the  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 t .  The sewage c o l l e c t i o n  system area was a lso   expanded  

and   i nc luded  were most  of t h e  e s t a b l i s h e m e n t s   w i t h i n  t h e  

Town boundary. It i s  now e s t i m a t e d  that a p o p u l a t i o n  o f  

3,000 c o n t r i b u t e s  to the   sewage.  

I n  1966-67 P r o v i n c i a l  Health and   Canada   F isher ies   Research  

Board   toge ther   conducted  a s a n i t a r y   s u r v e y   o f  t h e  growing 

areas. A s u r v e y   r e p o r t  was n e v e r   p r o d u c e d .   I n t e r p r e t a t i o n  

of t h e  b a c t e r i o l o g i c a l   r e s u l t s   o f  t h e  harbour  water samples 

(Tables 1 and 2 )  t ha t  were o b t a i n e d   i n   t h e   c o u r s e   o f  t h e  

su rvey  c a r r i e d  out i n  t h e  f a l l  of 1970 b y  t h i s  o f f i c e ,  w i t h  

l a b o r a t o r y   f a c i l i t i e s   p r o v i d e d  by  Canada  Department o f  

F isher ies ,  shows t h a t  t h e  o n l y   e x i s t i n g   o y s t e r   g r o w i n g  leases  

a d v e r s e l y   a f f e c t e d  b y  sewage  discharged  from t h e  o u t f a l l  a r e  

t h o s e   l o c a t e d  a t  Holland  Bank,  and  across t h e  h a r b o u r   i n  t h e  

Dunsmuir I s l and   and  S i b e l l  Bay areas .  

The b a c t e r i a l   c r i t e r l o n  for an  approved s h e l l f i s h  growing 

area i s  a to t a l   co l i fo : rm  med ian  MPN o f  t h e  water which i s  

. . . . . . . . . / 2  
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not to exceed 7 0  per 100 ml with  not more than 10 per  cent 

of the samples exceeding as MPN of 330 per 100 ml (where  the 

9 tube decimal dilution test is used in the analysis of 

samples) with sampling carried  out in: 

(a) those areas most  probably  exposed to contamination with 

human and animal wastes, and 

(b) during the most  unfavourable  hydrographic  and pollution 

conditions. 

Previous  sanitary and hydrographic surveys had  indicated 

that  the  most  unfavourable  conditions  existed during the 

winter, coincident with heavy rainfall and strong S . E .  winds. 

These conditions existed from October 18th to October 23rd. 

Weather  and  sea conditions during the  survey are shown in 

Table 6. The bacteriological data  (Tables 1 and 2) have 

been presented to reflect the two periods  of contrasting 

conditions which  were  experienced during the survey. Days 

5, 6 and 7 have been included in the  unfavourable  period to 

reflect the ccntinuing higher results durtng  the  interim 

change to zero rainfall and N . W .  winds. 

Tables 7, 8 and 9 present  the results of test.s performed on 

raw sewage and  treatment  plant  effluent during, and following, 

the survey  and indicate the substantial variation in quality 

of effluent  produced by the  plant. 

It will be  appreciated  that  the design and operation of a 

sewage collection and  treatment  plant determines one of the 

most unfavourable pollution conditions. At Ladysmith the 

following factors are considered to fall within this cztegory. 

Desludging of  the Ladysmith Spiragester tank  could increase 

bacterial pollution in the receiving water. Desludging is 

carried  out  by opening a drain valve  and drawing down the 

contents  of the tank consisting of a digested  and freshly 

settled raw sludge to the outfall. There is no -Jisual, o r  

other means of' controlling this operation.  (The Spiragester 

I . .  . . . . . o  . / 3  
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Was n o t   d e s l u d g e d   d u r i n g   t h e   s u r v e y   p e r i o d ) ,   T h e r e  i s  no 

W 

W 

emergency   ho ld ing   capac i ty  a t  t h e  p l a n t .   I n  t h e  case   o f  

m a l f u n c t i o n   i n   t h e   p l a n t ,  raw sewage  can be  d i v e r t e d   d i r e c t l y  

t o  t h e  o u t f a l l .  A 10- inch   dra in   p ipe   f rom t h e  " g r i t  chamber" 

wh ich   d i scha rges  waste material on to  t h e  o y s t e r   l e a s e s   b e n e a t h  

t he  t r e a t m e n t   p l a n t  i s  a r r anged  t o  a c t  as a t r e a t m e n t   p l a n t  

by-pass. Both sewage l i f t  s t a t i o n s  embody ove r f lows .  The 

shore l ine   s ewer   ove r f low a t  Manhole 6 0 ,  1 4 0 0  f ee t  east of  

t h e  p l a n t ,   c a n   d i s c h a r g e  raw sewage  onto Oyster Lease 2 6 1  

i n  t h e  event   o f   b lockage ,  o r  power  outage o r  c o n t r o l   s y s t e m  

f a i l u r e   i n  t h e  s i n g l e   h i g h - l i f t   p n e u m a t i c   e j e c t o r   a n d   d u r i n g  

down-times f o r   e x t e n d e d   r e p a i r s  t o  equipment.  A second 

o v e r f l o w   e x i s t s   i n  Manhole 5 2  a t  the   mos t  eas te r ly  p o i n t   o f  

t h e  s h o r e l i n e  sewer and  can  overf low t o  t h e  f o r e s h o r e  d u e  

t o  sewer blockage o r  o p e r a t i o n a l   f a i l u r e   o f  t h e  l o w - l i f t  

s i n g l e   p n e u m a t i c   e j e c t o r .  The l o w - l i f t   s t a t i o n   d e p e n d s   o n  

a manual  shut down whenever t h e  h i g h - l i f t   s t a t i o n  becomes 

i n o p e r a t i v e .  

The ma jo r   f ac to r   o f   conce rn  t o  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  i n  Ladysmi th  Harbour i s  t h e   c o n v e r s i o n   i n  3-965 

of  t he  p rev ious  raw sewage o u t f a l l   i n t o  t h e  i n n e r   h a r b o u r  

t o  t h e   r o l e   o f  a s torm r e l i e f  sewer t o  t h e  new Ladysmith 

s e w a g e   c o l l e c t i o n  sys t em.  

An attempt was made t o  e v a l u a t e   t h e   e f f e c t   d i s i n f e c t i o n  by 

c h l o r i n e   o f   t h e   e x i s t i n g   p r i m a r y   p l a n t   e f f l u e n t   m i g h t   h a v e  

o n   t h e   o y s t e r   l e a s e s  i n  Ladysmith  Harbour. It was r e a l i z e d  

tha t  on ly   an   i nd ica t ion   wou ld  be obta ined   due  t o  t h e  b r i e f  

ch lo r ina t ion   s ampl ing   p rog ram tha t  was governed by  time and 

a n a l y t i c a l   f a c t o r s .  

Tab le  5 summarizes t h e  b a c t e r i o l o g i c a l   r e s u l t s   f o r   h a r b o u r  

s a m p l i n g   p o i n t s   ( F i g .  2 )  tha t  were o b t a i n e d  immediately b e f o r e ,  

d u r i n g ,   a n d   f o l l o w i n g   c h l o r i n a t i o n   o f  t h e  sewage  t reatment  

p l a n t   e f f l u e n t .  A c h l o r i n e   s o l u t i o n   c o n s i s t i n g   o f  1 2 %  sodium 

......... / 4  
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h y p o c h l o r i t e  was d r i p  f e d  i n t o  t h e  e f f l . uen t  weir. Mixing 

and   con tac t  t ime of   about  45 minutes   (de te rmined  by dye t e s t s )  

was o b t a i n e d   i n  t h e  o u t f a l l   l i n e .   C h l o r i n e  was added from 

0700 h r s .  on Day 1 4  to 1 2 0 0  hrs.  on Day 1 6 .  A s h o r t  

i n t e r r u p t i o n   i n   c h l o r i n e   s o l u t i o n  feed  o c c u r r e d   p r i o r  to 

0700  h r s .  each   morning   before   carboys  were changed. Otherwise 

t h e  feed was con t inuous  a t  t h e  d o s a g e   n o t e d   i n  Table  5 .  

Ch lo r ine  demand t e s t s  on a grab sample o f  p l a n t   e f f l u e n t   t a k e n  

a t  1400 h r s .  on Day 10 showed t o t a l  combined c h l o r i n e   r e s i d u a l s  

of  0 . 3  and >1.0 ppm w i t h  t h e  a d d i t i o n   o f  5 and 1 0  mg/l c h l o r i n e  

r e s p e c t i v e l y   a n d  a 60-minute   contact  time. Bac te l>?o log ica l  

t e s t s  o f   u n c h l o r i n a t e d   p l a n t   e f f l u e n t  grab samples  on Days 

11, 1 4  and 15 g a v e   r e s u l t s   o f  > 2 4  x loG, 15 x lo6, and 240 x 10 

t o t a l   c o l i f o r m s  MPN/1.00 m l .  One g r a b  sarnple o f   c h l o r i n a t e d  

e f f l u e n t   t a k e n   f r o m  t h e  weir o u t l e t   o n  Day 15  and  a l lowed a 

2 -hour   con tac t   pe r iod   be fo re   t e s t ing   gave   an  MPN o f  l ess  t h a n  

300/100 m l .  Sampling times a t  t h e  o u t f a l l   v a r i e d   b e t w e e n  

0900 and 1 0 0 0  h r s .  each day d u r i n g  t h e  c h l o r i n a t i o n   p e r i o d .  

6 

The s a m p l i n g   p o i n t s   i n f l u e n c e d  b y  sewage d i s c h a r g e d  a t  t h e  

o u t f a l l  are  Nos. 1(S) to 1 2  i n c l u s i v e .  It was a n t i c i p a t e d  

t ha t  i f  d i s i n f e c t i o n  was e f f e c t i v e ,  a s i g n i f i c a n t   r e d u c t i o n  

i n   b a c t e r i a   c o u n t s  would b e  ach ieved  a t  sample p o i n t s  1(S) 

to 5 i n c l u s i v e .  Samples a t  P o i n t  1(S) were t a k e n   i n  t h e  

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

which  changed  geographical ly   f rom day to day depending  on 

t i d a l  and weather cond i t j -ons .  From t h e  t a b u l a t e d   b a c t e r i o -  

l o g i c a l   r e s u l t s   f o r  Hardbour Sample P o i n t  No. 1(S) a t tached ,  

i t  can  be seen  tha t  t h e  t o t a l -   c o l i f o r m  MPN va r i ed   f rom a 

low of  93 t o  a high of  110,000/100 m l  b e f o r e ,   a n d   d u r i n g  

c h l o r i n a t i o n .  These e x t r e m e s   i n   v a r i a t i o n  a re  most   probably 

due to t h e  p r e s e n c e   a n d   u n e q u a l   d i s t r i b u t i o n ,   o f  t h e  v i s i b l e  

s u s p e n d e d   s o l i d s   i n  t h e  s u r f a c e   b o i l   o f  sewage from t h e  o u t f a l l .  

S i m i l a r l y ,  t h e  v a r i a t i o n   i n   r e s u l t s  at. P o i n t s  l(S:), N ,  E ,  S 

and IhJ l o c a t e d  a.bou+, 300 f t .  from t h e  pe r i lne t e r   o f  the outfall 

......... /5  
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b o i l   a r e   i n d i c a t i v e  of t h e   d i r e c t i o n   o f   f l o w   o f   o u t f a l l  

sewage d i c t a t e d  by t i d a l  and  wind e f f e c t s  at the t ime  of  

sampling.  

The median t o t a l   c o l i f o r m  MPN f o r  the combined r e s u l t s  fl-om 

sample   po in t s  2 ,  3, 4 and 5 on Days 15 and 1 6  d u r i n g   c h l - o r i n a t i o n  

(43/1.00 m l ) .  Th is  d e t e r i o r a t i o n   i n   t h e   w a t e r   q u a l i t y  would 

i n d i c a t e  t h a t  c o n t i n u o u s l y   e f f e c t i v e  d i s i n f e c t i o n  of  t h e  

pr imary   t rea ted   sewage  was no t   be ing  obtair;ed,  probtb1.y due 

to v a r i a t i o n s   i n   c h l o r i n e  demand and   suspended   so l ids  

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

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

p o s i t i v e   r n l x i n g   p r i o r  to a 60-minute  averzge f l o w  c o n t a c t  

chamber  designed t o  p reven t  short c i r c u i t i n g ,   a n d   c o n t r o l  

o f   c h l o r i n e   d o s a g e   i n   o r d e r  to g i v e  a r e s i d u a l   i n   t h e   d i s c h a r g e  

from  the  contact   chamber  at all t imes.   Evidence cf s a t i s f a c t o r y  

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

samples t a k e n   i n   a c c o r d a n c e  w i t h  an  approved  sampling  program. 

The d . e c r e a s e   i n  t he  median "IN f o r  the cofilbined results of' 

s ample   po in t s  6 ,  7 ,  8 ,  9 ,  1 0 ,  11 and 1 2  on Days 1 2  and 13 

compared w i t h  c h l o r i n a t i o n  on  Day 1 6  a n d   p o s t   c h l o r i n z t i c n  

Day 17 (43/100 m l  to 4/100 ml), i n d i c a t e s   a n   o v e r a l l  i:nprove- 

ment i n   t h e   b s c t e r i a l   q u z l i t y   o f  t h e  harbour   water  i n  t h e  

v i c i n i t y  of  Dunsmuir I s l a n d  arid w i b e l l  Bay,  due t o  d i s i n f e c t i o n  

of t h e  t r e a t m e n t   p l a n t   e f f l u e n t .  T h e  g r e a t e r   d i s t a n c e  of  

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

d i s p e r s i o n  o f  sewage by t i d a l  a c t i o n  would t e n d  t o  average 

o u t  t h e   f l u c t u a t i o n s   i n  Sac ter ia  l e v e l s   f o u n d  a t  t h e  Holland 

Bank area.  Under c e r t a i n  t i d a l  and  weather   condi t ions,   however ,  

d i l u t i o n   a n d   d i s p e r s i o n   e f f e c t s   c o u l d  be rninimized to t h a t  

h i g h e r   b a c t e r i a l   c o n c e n t r a t i o n s   c o u l d   r e a c h  Dunsrnuir I s l a n d  

a n d   S i b e l l  Bay gpowing  waters.  

The - co9clusior ls  t h a t  can  be nade  f rom  the  s tudy  conducted 

by t h i s  o f f i c e  a re  as follows: 

.......... /6 
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I r r e spec t ive   o f   t he   deg ree   o f   t r ea tmen t   acco rded  t h e  

sewage a t  t h e  t r e a t m e n t   p l a n t ,   t h e   p r o p o s e d   p r o h i b i t e d  

or r e s t r i c t e d   c l a s s i f i c j t i o n   o f  t h e  o y s t e r   l e a s e s   i n   t h e  

o u t e r   h a r b o u r  w i l l  r e m a i n   u n l e s s   a l l   o f  t h e  f o l l o w i n g  

s a f e g u a r d s   a r e   p r o v i d e d :  

( a )  El iminat ion  of   overf lows  f rom t h e  sewer  system. 

( b )  I n s t a l l a t i o n   o f   d u p l i c a t e   p n e u m a t l c   e j e c t o r s   a n d  

a n   a u x i l i a r y  power sou rce  a t  low  and  high lift 

s t a t i o n s  or a d e q u a t e   o u t a g e   s t o r a g e   c a p a c i t y .  

( e )   C o n s t r u c t i o n  of s p i l l  ho ld ing   and/or  the 

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

sewage   t rea tment   p lan t  to p r o v i d e   t r e a t m e n t   d u r i n g  

t imes   o f   hydrau l i c   ove r load ing   and  to a l l o w   u n i t  

m a i n t e n a n c e   w i t h o u t   d e t e r i o r a t i o n   o f  t h e  q u a l i t y  

of  t h e  t r e a t e d   e f f l u e n t .  

( d )  Removal  of raw or i n a d e q u a t e l y   t r e a t e d  sewage 

t r e a t m e n t   p l a n t   b y - p a s s e s  o r  d r a i n s   d i s c h a r g i n g  

to t h e  f o r e s h o r e .  

( e )  Appoin tment   o f   competent   (cer t i f ica ted)  and 

c o n t i n u o u s l y   a v a i l a b l e   p e r s o n n e l  to o p e r a t e  t h e  

p l a n t  to c o n s i s t e n l y   m a i n t a i n  t h e  q u a l i t y   o f  t h e  

e f f l u e n t  s e t  o u t   i n  t h e  p l a n t   p e r m i t .  

2 .  R e c l a s s i f i c a t i o n  o f  o y s t e r   l e a s e s   i n   t h e   i n n e r   h a r b o u r  

from a r e s t r i c t e d  to an  approved  category i s  c o n d i t l o n a l  

on   the   adopt ion   of  a l l  o f   t h e   f o l l o w i n g   s a f e g u a r d s .  

( a )   Comple t e   e l imina t ion  of  the s torm  over f low  of  

s a n i t a r y  sewage v i a  t he  o l d  sewer o u t f a l l .  

( b )  Mandatory  connection to t h e   s a n i t a r y  sewer s y s t e m  

o f   p r o p e r t i e s  tha t  l i e   w i t h i n   t h e   s e w e r e d  area 

a n d   t h e   e l i m i n a t i o n  of raw sewage  connections to 

storm  sewers   sucn as t h e  Crown Z e l l e r b a c h  

Maintenance  Workshop. 

(c )   Conf i rmat ion   f rom  the   Depar tment   o f   Heal th   Serv ices  

t h a t  t h e  s e p t i c  t ank  and f i e l d   e b s o r p t i o n   s y s t e m s  

......... /7  
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s e r v i n g   t h e   c o m m e r c i a l   a n d   r e s i d e n t i a l   e s t a b l i s h m e n t s  

on, or n e a r ,   t h e   i n n e r   h a r b o u r   s h o r e l i n e   a r e   p e r f o r m i n g  

s a t i s f a c t o r i l y   a n d  tha t  a n   a c t i v e   i n s p e c t i o n   p r o g r a m  

has b e e n   i n s t i t u t e d  to m a i n t a i n   o p e r a t i o n  a t  a s a t i s f ' a c t o r y  

l e v e l .  

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

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

can be r e d u c e d   i n   b a c t e r i a l   c o n t e n t  to t h e   e x t e n t  tha t  

o y s t e r   l e a s e s   i n  t h e  Dunsmuir I s l a n d   a n d   S i b e l l  Bay a r e a s  

can be c l a s s i f i e d  as ''Approved". 
I 

The fol lowing  recommendat ions  are  made to i n c r e a s e  t h e  approved 

growing areas f o r   o y s t e r s   a n d  t o  a l l o w   i n c r e a s e d   u t i l l z a t i o n  

of  t h e   o y s t e r s  grown i n  Ladysmith  Harbour. 

1. Implementat ion of  t h e   s a f e g u a r d s   d e t a i l e d   i n  t h e  f o r e g o i n g  

c o n c l u s i o n s ,  1 and 2 .  

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

e x i s t i n g  Ladysmith Harb0u.r p l a n t  t o  p r o d u c e   a n   e f f l u e n t  

i n  which   the   suspended   so l ids   does   no t   exceed  30 mg/l 

a n d   t h e   t o t a l   c o l i f o r m  MPN does  not   exceed 1000/100 m l .  

I f  these  recommendat ions  are   adopted,  t h e  i n n e r   h a r b o u r   o y s t e r  

l ea ses   wes t   o f   t he   p roposed   approved   demarca t ion   l i ne   a r ea  "A" 

shown in   F i .gu re  1 c a n   b e   d e - r e s t r i c t e d  as c a n   t h e   o y s t e r   l e a s e s  

i n   t h e  Dunsmuir I s l a n d   a n d   S i b e l l   a r e a s .  

C 
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APPENDIX 2 

PHYSICAL AND BACTERIOLOGICAL TEST RESULTS 

AND ELEMENTflL CONDITIONS AT I N D I V I D U U  

SAMPLING STATIONS 
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APPENDIX 3 

METAL I O N  AND PESTICIDE ANALYSES OF 

LADYSMITH  HARBOUR 
FRESH WATER  STREAMS ENTERING 
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MEMORANDUM  AN -3 CLASSIFICATION . I 1 

I '  , : 

M r .  J.S. Wishart, P. Eng., 
Regional  Engineer, 
Vancouver 5, 1970 

u,.: I t .  

Attent ion:  M r .  T.J. Trevendale t . . OUR FILE No. 
Noh0 dossier 

Chemist, Ottawa DATE Dec. 31,  1970 

Pesticide Analysis of Water Samples 

Please f i n d  at tached t h e  r e s u l t s  .of t h e  above  analyses. 
We have  analysed the samples of water you submitted for 
pes t ic ides ,   looking   spec i f ica l ly   for  t h e  organo-chlorine, 
i n sec t i c ides .  The method w e  used would also have detected- 
any s ign i f i can t   quan t i t i e s   o f  some of the organo-phosphorus 
insecticides. We d id   no t , ana lyse  for herb ic ides ,   s ince  t h i s  
i s  a separa te   ana lys i s ,  which would have  required a f u r t h e r  
sample,  and, i n  general ,   herbicides  are n o t   p e r s i s t e n t   i n  water.- 

Locat ion:   Bri t ish Columbia Holland C r e e k  
Rocky Creek 
Bush Creek Date Sampled 26/10/70 

Ident i f icat ion:   Stream Date Received 19/11/70 

Submitted by: M r  . T . J . Trevendale 
PHE Vancouver 

. .  

Sample Pes t i c ide  
, .  . . . .  . . .  

Holland Creek None Detected 

Rocky Creek None Detected 

Bush Creek ,None Detected 

MCH/jo 
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