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ABSTRACT 

The final  effluents from 11  sewage treatment facil i t ies i n  
the province of British Columbia  have  been analyzed to  determine the 
levels of total residual chlorine (TRC) being discharged in sewage 
effluent. 

The results of this study show t h a t  o u t  of the 11 sewage 
treatment facil i t ies studied,  five were found t o  exceed the 1.0 mg/R 
level  in more than  40% of the samples. Nine  were found t o  exceed 
the 0.02 mg/R 1 eve1 in 50% of the  samples, and four were found t o  
exceed the 0.02 mg/R level i n  a t  least 90% of the samples. A t  two 
si tes,  TRC levels of 0.17 mg/R (15 metres downstream) and 0.41 mg/R 
(25 metres downstream)  were found in the receiving waters. 



Les  effluents  terminaux  de 11 usines  d'e'puration en 

Colombie-Britannique ont fait  l'objet  d'analyses  pour 

determiner  les  niveaux  de re'sidus totaux  de  chlore (RTC) 

contenus  dans  les  effluents  d'eaux  usges. 

0 

Les re'sultats ont ktabli que, des 11 usines  controlees n #  

cinq  avaient  un  niveau  supgrieur b 1.0 mg/l dans  plus  de 

40 p.100 des  kchantillons,  que  neuf  avaient  un  niveau  supgrieur 

2 0.02 mg/l  dans 50 p. 100 des prglhements et que  quatre 

dkpassaient  ce  dernier  niveau  dans 90 p. 100 au moins  des 

kchantillons.  En  deux  points de dgversement,  le  niveau  du RTC, 

mesurk  dans  les  eaux re/ceptrices, 3 atteint  respectivement 

0.17 mg/l 2 15 m en aval et 0.41 mg/l 2 25 m en aval  de  la 
bouche . 
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CONCLUSIONS 

Based on the  data  contained  in this  report,  the  following con- 
clusions can be  made: 

1 .  Chlorine  Addition System 

The variation i n  the  results  obtained show t h a t  most o f  
the sewage treatment  facil i t ies  studied do n o t  adequately 
control  the TRC levels  in  the sewage effluent.   Specifi-  
cally,  the  flow-proportional method of controlling  chlorine 
addi t ion  is  n o t  sensit ive enough t o  maintain a s e t  T R C  
level.  As a resul t ,   the  graphs generally show t h a t  the 
chlorine dosage does n o t  fluctuate  proportionally w i t h  
changing flows. I n  addition, most of  the  chlorine a d d i -  
tion systems do not  compensate for  changes in  the  organic 
loading of the sewage effluent.  

2 .  TRC Moni torina Procedure 

I n  general,  the  operators use some variation of the o r tho to -  
l idine method  which i s  considered  unreliable  in  providing 
accurate TRC d a t a .  In addition, most o f  the sewage t r ea t -  
ment faci l i t ies   s tudied d i d  not have an adequate  schedule 
for  monitoring TRC in  the sewage eff luent .  

3 .  TRC Levels  in  Receiving Waters 

The limited  receiving  water d a t a  obtained  indicates t h a t  
TRC can be detected  in  the  vicinity of chlorinated sewage 
out fa l l s ,  and should be further  assessed t o  determine 
the impact on the  receiving  waters. 
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1 INTRODUCTION 

T o x i c i t y   o f  TRC t o   F i s h  

Much concern has  been  expressed  regarding  the  ef fects  of  

c h l o r i n a t e d  sewage e f f l u e n t  on fresh  water  systems and t h e   f i s h  

f requent ing  thesewater  systems.  Extensive  research  carr ied  out  by 

Serv iz i   (1974) ,  has i n d i c a t e d   t h a t  TRC l e v e l s  as low as 9.02 mg/R, 
i n  sewage e f f l u e n t  , a r e   t o x i c   t o  some s p e c i e s   o f   f i s h ,  e.g., 

sockeye  salmon  (Oncorhynchus  nerka), and p i n k  salmon (0. gorbuscha). 

S ince   t he   concen t ra t i ons   o f  TRC a r e  so c i r t i c a l ,  i t  i s  most  important 

t o  use   an   adequate ly   sens i t i ve   ana ly t i ca l  method, when m o n i t o r i n g  

TRC l e v e l s   i n  sewage e f f l u e n t .  

(2)  

O r t h o t o l i d i n e  Method  vs.  Amperometric T i t r a t i o n  Method 

The most  popular  method  used  by  municipal i t ies  for   monitor-  

i n g  TRC i s  t h e   o r t h o t o l i d i n e  method ( i n   t h e   f o r m  o f  c o l o r i m e t r i c   t e s t  

k i t s ) .   T h i s  method, wh ich   su f fe rs   f rom  seve ra l   i n te r fe rences  such as 

c o l o u r  and t u r b i d i t y ,   i s   n o t  adequate i n   p r o v i d i n g   m e a n i n g f u l   a n a l y t i c a l  

resu l ts .   Accuracy   var ies   w i th   severa l   fac to rs   such  as  sample i n t e r -  

ferences and  range o f  comparator  used.  Studies  have  indicated  that  

i n  a  sample  having  1.83 mg/R  TRC, t h e   o r t h o t o l i d i n e  method  has  a 

r e l a t i v e   e r r o r   o f  41.4% TRC ve rsus   8 .8%  w i th   t he   amperomet r i c   t i t r a t i on  
method.(4!  Other  studies  have shown t h a t   t h e   a m p e r o m e t r i c   t i t r a t i o n  
method g ives  the  most   accurate  resul ts ,   because  o f   i ts   f reedom  f rom 

i n t e r f e r e n c e s   ( d e t e c t i o n  limit i s  0.02 mg/R w i t h  ? 0.02 mg/R accuracy), 

(*) and a d a p t a b i l i t y   t o   f i e l d   c o n d i t i o n s .  

TRC Study  Conducted  by EPS 

Dur ing  the summer o f  1975, the   Env i ronmenta l   Pro tec t ion  

Service  conducted a s t u d y   t o   d e t e r m i n e   t h e   l e v e l s  of TRC, i n  sewage 

ef f luent ,   be ing  d ischarged  by  se lected sewage t r e a t m e n t   f a c i l i t i e s  

i n   B r i t i s h  Co lumbia .   Th is   s tudy   cons is ted   o f   hour ly   mon i to r ing   o f  

TRC i n   t h e   f i n a l   e f f l u e n t ,   u s i n g   t h e   a m p e r o m e t r i c   t i t r a t i o n  method. 
Pe r iod i c   samp l ing   o f   t he   rece iv ing   wa te rs  above  and  below t h e   d i s -  
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charges was done where f e a s i b l e .   I n   a d d i t i o n ,   b a c t e r i o l o g i c a l  

samples   were   taken  be fore   and  a f te r   ch lo r ina t ion   to   g ive  an 

i n d i c a t i o n   o f   t h e   e f f e c t i v e n e s s   o f   d i s i n f e c t i o n .  

Study  Area 

T h r o u g h   c o n s u l t a t i o n   w i t h   t h e   P r o v i n c i a l   P o l l u t i o n   C o n t r o l  
Branch,  the B.C. F i s h  and W i l d l i f e  Branch,  and  the  Fisher ies  Service,  

a l i s t   o f   t y p i c a l  sewage t r e a t m e n t   f a c i l i t i e s  was compiled. The l i s t  

compr ised  the   fo l low ing   s i tes :  

Nor th  Cowichan, Duncan, Kelowna, O l i ve r ,   Pen t i c ton ,   P r ince  

George, Smi t h e r s  , Squamish-Central , Squamish-Mamquam, Vernon  and 
Westbank. 
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2 SAMPLING PROGRAMME 

2.1 E f f l uen t   Samp l ing  

The   samp l ing   pe r iod   f o r   each   s i t e   cons i s ted   o f   f ou r  con- 
secut ive  days,  f rom Sunday t o  Wednesday. Samples  were c o l l e c t e d  and 

a n a l y z e d   f o r  TRC once  every  hour,  from  about 0800 hours t o  1600  hours, 

as w e l l  as d u r i n g  one 24 hour  per iod.   Flow  data was r e c o r d e d   l a t e r  
where a v a i l a b l e   f r o m   t h e   m u n i c i p a l i t i e s .  

2.2 Receiving  Water Sampl i n g  

Where poss ib le ,   a t   t hose   s i t es   where   t he   e f f l uen t  was be ing  
d i s c h a r g e d   i n t o  a c r e e k   o r   r i v e r ,   t h e   r e c e i v i n g   w a t e r  was sampled  and 

a n a l y z e d   f o r  TRC. The f requency   and   ex ten t   o f   t h i s   samp l ing  changed 

f r o m   s i t e   t o   s i t e .  

2.3 Bac te r io log i ca l   Samp l ing  

Twice a t  each s i t e ,   p r e - c h l o r i n a t i o n  and p o s t - c h l o r i n a t i o n  

b a c t e r i o l o g i c a l  samples  were co l lec ted ,   then  sh ipped  to   Vancouver  

f o r   a n a l y s i s .  
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3 MATERIALS AND METHODS 

3.1 E f f luen t   Sampl ing  

The f i n a l   e f f l u e n t  samples  were  taken as hour l y   g rab  samples, 

us ing  a o n e - l i t r e   p o l y e t h y l e n e   b o t t l e .  When sampling  from  manholes, 
a po lye thy lene  bucket   w i th   ny lon   rope was used.  Samples  were c o l l e c t e d  

as c l o s e   t o   t h e   o u t f a l l  as poss ib le .  

Keceiving  Water  Sampling 

The r e c e i v i n g   w a t e r  samples  were  taken  using  separate  r insed 

b o t t l e s   o r ,  where  necessary, a r insed  bucket   w i th   rope.   Bot t le   sampl ing ,  

f o r   o u t f a l l s   n e a r   t h e   s h o r e ,  was done f a c i n g  upstream, i n   l i n e   w i t h   t h e  

o u t f a l l .   B u c k e t   s a m p l i n g ,   f o r   o u t f a l l s   f a r t h e r  away from  the  shore,  was 

done b y   t o s s i n g   t h e   b u c k e t   i n t o   t h e   r e c e i v i n g   w a t e r ,   i n   l i n e   w i t h   t h e  
o u t f a l l .  

B a c t e r i o l   o g i   c a l  Sampl i n g  

The p r e - c h l o r i n a t i o n  and p o s t - c h l o r i n a t i o n   b a c t e r i o l o g i c a l  

samples  were  taken  twice a t  each f a c i l i t y   f r o m   t h e   t r e a t e d   e f f l u e n t ,  

be fo re  and a f t e r   c h l o r i n a t i o n ,   r e s p e c t i v e l y .  However, a t  some f a c i l -  

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

sampl  es. 

The sample containers  used  were  125 rnl s t e r i l e   g l a s s   j a r s   w i t h  
m e t a l   l i d s  and  aluminum f o i l   p r o t e c t i v e  hoods. P o s t - c h l o r i n a t i o n  sam- 

p l i n g   j a r s  were   p re - t rea ted   w i th  a 10%  sodium t h i o s u l p h a t e   s o l u t i o n   t o  

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

a c t i o n   o f   t h e   c h l o r i n e .  The j a r s  were f i l l e d   t o   t h e   n e c k - l i n e ,   s e a l e d ,  

and re f r igera ted   (S tandard  Methods f o r   t h e   E x a m i n a t i o n   o f  Water  and 

Wastewater, 13 th  Ed., pp. 657-660).( l)  Samples  were shipped i n   i c e ,  

a t  a temperature  not   exceeding 10°C, and r e c e i v e d   a t   t h e  Vancouver 

l a b o r a t o r y   w i t h i n  6 hours o f   c o l l e c t i o n .  

Some o f   t h e   f a c i l i t i e s  sampled a p p l y   c h l o r i n a t i o n   t o   t h e  raw 
sewage before   t rea tment   (p re- t rea tment   ch lo r ina t ion) ,  as w e l l  as a f t e r  

t rea tmen t   (pos t - t rea tmen t   ch lo r i na t i on ) .   I n   t hese   cases ,   t he  samples 

were   taken  be fore   (p re-ch lo r ina t ion)  and a f t e r   ( p o s t - c h l o r i n a t i o n )   t h e  

f i n a l   c h l o r i n a t i o n .  These p lan ts   a re   descr ibed  in   the   Append ix .  
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3.3  TRC Ana lys is  

D e t e r m i n a t i o n   o f  TKC was done using  the  Wal lace  and  Tiernan 

Amperometric T i t r a t o r   S e r i e s  A-790013. This  procedure i s  a Back- 

T i t r a t i o n  method i n v o l v i n g   t h e   n e u t r a l i z a t i o n   o f  an o x i d i z i n g   a g e n t  

( f r e e   i o d i n e )   w i t h  a reducing  agent   (phenylarsene  ox ide  so lu t ion)  

o f  known s t r e n g t h ,   i n   t h e   p r e s e n c e   o f   p o t a s s i u m   i o d i d e .  The pH i s  

s t r i c t l y   m a i n t a i n e d  between 3.5 and 4.5 t o   e l i m i n a t e   i n t e r f e r e n c e s .  

Below 3.5 r e s u l t s   i n   i n t e r f e r e n c e   f r o m  manganese. Above 4.5 p revents  
d i - ch lo ramine   f rom  g i v ing  a r a p i d  and q u a n t i t a t i v e   r e l e a s e   o f   i o d i n e  

from  potassium  iodide.  Resul ts  are  expressed as m g / l i t r e  C1. The 

d e t e c t i o n  limit i s  0.02 mg/L (Standard Methods fo r   t he   Examina t ion  of 
Water  and  Wastewater, 13 th  Ed., pp. 112-116). ( 1  1 

3.4 B a c t e r i  ol og i   ca l   Ana lys i  s 

Determinat ion  o f   to ta l   conf i rmed 
made us ing   t he   mu l t i p le   t ube   f e rmen ta t i on  

d e c i m a l   d i l u t i o n   o f   f i v e   t u b e s   e a c h ) .   ( 1  1 
l a u r y l   T r y p t o s e   B r o t h   a n d   B r i l l i a n t  Green 

c o l  i forms  (MPN/lOOl) was 
t e c h n i q u e   ( a t   l e a s t   t h r e e  

The media  used was Bacto- 
B i l e   ( 2 % )   B r o t h .  

(MPN/lOO &) was  made as De te rm ina t ion   o f   f eca l   co l i f o rms  

d e s c r i b e d   i n   P a r t  407C. ( ' )   I n c u b a t i o n  was 24 - + 2 hours i n  a c i r c u l a t -  
i n g  water   ba th  a t  44.5 0.2'C. The  media used was Bacto-EC medium. 
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4 SELECTED SEWAGE TREATMENT FACILITIES 

4.1 Distr ic t  of North Cowichan  Sewage  Lagoons 

4.1.1 Sampling Si tes .  See Figure 1 for locations of the sampling 
s i t e s .  

Effluent sampling. The effluent samples were taken from an 
overflowing manhole located  about 4 .5  metres  (15 fee t )  from a t r ibu-  
t a ry  ( " F i s h - G u t  Alley") of  Somenos Creek, and about  60 metres (200 f t . )  
from the  chlorine  contact pond.  Normally, the submerged o u t f a l l  
empties into  the Cowichan River a b o u t  335 metres  (1,100 f ee t )  from the 
lagoons. However, d u r i n g  the sampling period,  the  discharge  pipe was 
p l  ugged. 

Receiving water sampl ing .  T h e  receiving water samples were 
taken above and below the  confluence o f  the  overflow and "Fish-Gut  Alley". 

Bacteriological samples. The pre-chlorination  bacteriological 
samples were taken from a weir between Lagoon B and the  chlorinator. 
Lagoon A closed  off t o  chlorination b u t  emptied i n t o  Lagoon B .  

The post-chlorination  bacteriological samples were taken from 
the  overf 1 ow. 

4 . 1 . 2  Sample  Resul t s  

Effluent sample resul ts .  The effluent sample resul ts   are  
presented i n  Table 1 ,  and i l lus t ra ted  i n  Figure 2 .  See Appendix A for  
further  chlorination  data. 
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FIGURE I SAMPLING  SITES AT THE NORTH  COWICHAN 
AND  DUNCAN  SEWAGE  LAGOONS 
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TABLE 1 DISTRICT OF  NORTH COWICHAN SEWAGE LAGOONS: 

EFFLUENT  SAMPLE  RESULTS 

J u l y  20 0800  0.22 
0900 N/ D* 
1000 N/ D 
1100 N/D 
1200 N/D 
1 300 N/  D 
1400 N/D 
1500 N/ D 
1600 ' N/D 

J u l y  21 0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1  800 
1900 
2000 
21 00 
2200 
2 300 
2400 

N/ D 
N/ D 
N/ D 
N/ D 
N/ D 
N/ D 
N/ D 
N/ D 
0.30 
0.47 
0.49 
N/ D 
N/ D 
0.44 
0.39 
0.55 
0.44 

J u l y  22 0100 
0200 
0 300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1  300 
1400 
1500 
1600 

J u l y  23 0800 
0900 
1000 
1100 
1200 
1 300 
1400 
1500 
1600 

0.39 
0.49 
0.44 
0.29 
0.32 
0.55 
0.60 
0.44 
0.11 
0.46 
0.26 
0.19 
N/ D 
0.39 
0.24 
0.11 

0.63 
0.51 
0.39 
0.28 
0.18 
0.18 
0.03 
N/  D 
0.03 

*Not de tec  tab1 e. 

Note: Flows were not recorded  by the m u n i c i p a l i t y .  

." Receiv ing - _ _  - water   sample  resul ts .   l lon-dctectcb l  e values  were 

determined a t  the   con f luence  o f   "F ish-Gut   A l ley"  and the  over f low,  as 

wel l   as 8 and 15 metres  downstream  from  the  confluence. 

" 
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B a c t e r i o l o g i c a l  sample r e s u l t s .  See Table 2 b a c t e r i o -  

1 og i   ca l  sample r e s u l   t s .  

TABLE 2 DISTRICT OF  NORTH COWICHAN SEWAGE LAGOONS: 

BACTERIOLOGICAL  SAMPLE  RESULTS 

Col i forms  (MPN/~OO mt) 
Date T i  me 
(1  975) (Hours)   Chlor inat ion  Conf i rmed  Fecal  

J u l y  21 0800 Pre  1.3 x l o 5  5.0 x l o 4  

4 
0800 Post  1300 < 20 

J u l y  22 0700 Pre < 2.0 x l o 4  <LO x IO 
0700 Post 490  20 
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( c  ) J U L Y  23, I976 

FIGURE 2 DISTRICT OF NORTH  COWJCHAN  SEWAGE LAGOONS 
TOTAL  RESIDUAL  CHLORINE  RESULTS  VERSUS  TIME 
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4.2 City of Duncan Sewage Laqoons 

4.2.1 Sampling  Sites. See F igu re  1 f o r   l o c a t i o n   o f   t h e   s a m p l i n g  

s i   t e s .  

E f f l u e n t  sampling. The t o t a l   e f f l u e n t  samples  were  taken 

f rom  the   ch lo r i ne   con tac t  pond overf low. The discharge  f lows  about 

30  metres (100 f e e t )   a l o n g  a d i t c h  and en ters   "F ish-Gut   A l ley" .  

Receiving  water  sampling. The rece iv ing   wa te r  was n o t  

sampled  due t o   t h e  N/D values  determined i n   t h e   e f f l u e n t .  

B a c t e r i o l o g i c a l  sampling. The p r e - c h l o r i n a t i o n   b a c t e r i o -  

l o g i c a l  camples  were  taken  from a w e i r  between t h e   p o l i s h i n g   c e l l  and 

t h e   c h l o r i n e   c o n t a c t  pond. 

The p o s t - c h l o r i n a t i o n   b a c t e r i o l o g i c a l  samples  were taken 

f rom  the   ch lo r i ne   con tac t  pond  overflow. 

4.2.2 Sample Results. 

E f f l u e n t  sample r e s u l t s  and  flow  data.  Non-detectable 

values  were  determined i n   t h e   e f f l u e n t   d u r i n g   t h e   p e r i o d   J u l y  20 - 23, 

1975.  The f l ows  were constant   dur ing  the  sampl ing  hours,  a t  about 2.2 
I G P D  x lo5. The ave rage   da i l y   f l ows  (IGPD x 1 0   f o r  24 hours) were: 5 

J u l y  20 - 3.8 
21 - 3.8 
22 - 3.4 
23 - 3.3 

See Appendix B f o r   f u r t h e r   c h l o r i n a t i o n   d a t a .  
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Bacter iological   sample results. See  Table 3 f o r   b a c t e r i o -  
1 ogical  sample resul t s  . 

TABLE 3 CITY OF DUNCAN SEWAGE  LAGOONS: 
BACTERIOLOGICAL  SAMPLE  RESULTS 

Col i forms ( M P N / ~ O O  mk) 
Date Time 
(1 975)  (Hours)  Chlorination  Confirmed  Fecal 

J u l y  21 0700 P re <2.0 x l o4  <2.0 x I O  4 

0700 Pos t  9200 (20 

J u l y  22 0745 P re (2.0 x 10  <2.0 X l o 4  
0745 Post >16,000 31 0 
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4.3 City of  Kelowna  Sewage Treatment Plant 

4.3.1 Sampl i ng Sites. 

Effluent sampling. The outfall,   located about 900 metres 
(3,000 f ee t )  from the  plant ,   i s  submerged i n  the Okanagan  Lake. 
Therefore,  the  effluent samples were taken from a manhole located 
about 550 metres  (1,800 f ee t )  from the  plant and about 45 metres 
(150 f ee t )  from the  lake. 

Receiving water sampling. The out fa l l ,  which extends abou t  
370 metres  (1,200 f ee t )  i n t o  Okanagan Lake, was inaccessible for 
representative sampling by boat.  

Bacteriological sampling. The pre-chlorination  bacterio- 
logical samples were taken from the  effluent channel preceding  the 
first   chlorine  contact t ank .  Pre-treatment  chlorination  bacterio- 
logical samples were not  taken.  (See Appendix C ) .  

The post-chlorination  bacteriological samples were taken 
a f t e r  the second chlorine  contact t a n k  j u s t  before  discharge. 

4.3.2  Sample Results 

Effluent sample resul ts  and flow da ta .  The effluent sample 
results  are  presented i n  Table 4. The realionship between these 
resul ts  and the average flow i s  shown i n  Figure 3. See  Appendix C 
for  further  chlorination  data. 
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TABLE  4 C I T Y  OF  KELOWNA SEWAGE TREATMENT  PLANT: 
EFFLUENT  SAMPLE  RESULTS AND FLOW  DATA 

Average 
Date Time T. R. C. Average Flow Dai ly Flow 
(1975) (Hours) (mg/E) (IGPO x lo6) (IG x l o6)  

August 3 

August 4 

August 5 

0800 
0900* 
1000 
1 loo* 
1200* 
1300* 
1400* 
1500* 
1600* 

0800 
0900 
low* 
1 1 oo* 
1200f 
1300* 
1400* 
1500* 
1600* 

060W 
D700* 
0800 
0900 
lo00 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

August 6 0100 
0200 
0300 
0400 
0500 
0600 
0700 . 
0800 
0900 
1000 
1100 
1200 
1 300 
1400 
1500 
1600 

0.21 
0.24 
0.49 
0.45 
0.44 
0.27 
0.21 
N/ D 
N/ D 

0.73 
0.66 
0.77 
0.70 
0.56 
0.38 
0.52 
N/ D 
N/ D 

N/ D 
0.20 
0.24 
N/ 0 
N/D 
N/ D 
N/ D 
0.04 
N/ D 
N/D 
N/D 
N/O 
0.59 
0.52 
0.42 
0.56 
0.56 
0.31 
0.17 

0.28 
N/D 
N/D 
N/D 
N/O - - 
0.80 
0.66 
0.38 
0.45 
0.61 
0.51 
0.27 
0.21 
0.17 

1.3  1.6 
1.8 
2.5 
2.5 
2.3 
2.3 
2.3 
1.8 
1.8 

1.3 
2.0 
2.3 
2.7 
2.4 
2.2 
2.3 
1.7 
1.7 

0.9 
1.1 
1.3 
2.0 
2.8 
2.8 
2.8 
2.7 
2.7 
2.3 
2.1 
1.8 
2.3 
2.2 
2.1 
2.0 
1.8 
1.7 
1.8 

1.5 

1.8 

1.3 
1 .o 
1 .o 
0.8 
0.8 
0.8 
1 .o 
1.7 
2.3 . 
2.7 
2.7 
2.5 
2.5 
2.5 
2.3 
2.1 

1.7 

*Eff luent seemed t o  be i n  reverse  flow i n  the  discharge  pipe. The 
T.R.C. resul ts may be di lu ted by the  receiving water. 

Bacteriologlcal sample results. See Table 5 for   bacter io-  
log ica l  sample results. 
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TABLE 5 CITY OF KELOWNA SEWAGE TREATMENT  PLANT: 
BACTERIOLOGICAL  SAMPLE  RESULTS 

Col i forms (MPN/100 mt) 
Date 

(1975) (Hours)  Chlor inat ion  Conf i rmed Feca 1 
Time 

August 5 064 5 P r e  3.5 x l o 6  4.6 x l o 5  
0645 Post 340 < 20 

August 6 0630  Pre 7.9 x lo6 8.0 x 10 5 

0630  Post 7 90 20 
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4.4 V i l l a g e   o f   O l i v e r  Sewage Treatment  Plant 

4.4.1 Sampl i ng S i  te. 

E f f l u e n t  sampling. The e f f l u e n t  samples  were  taken  from 

a manhole located  about 90 metres (300 fee t )   f rom  the   p lan t ,  and  about 

9 metres (30 f e e t )   f r o m   t h e   o u t f a l l .  The o u t f a l l  was i naccess ib le  

fo r   samp l ing   s ince  i t  was submerged i n   t h e  Okanagan River.  

Receiving  water  sampling. The rece iv ing   wa te r  was n o t  

sampled due t o   t h e  N/D values  determined i n   t h e   e f f l u e n t .  

Bacter io log ica l   sampl ing.  The p r e - c h l o r i n a t i o n   b a c t e r i o -  

l o g i c a l  samples  were  taken  from  the  eff luent  channel  preceding  the 

ch lor ine  contact   tank.  

The p o s t - c h l o r i n a t i o n   b a c t e r i o l o g i c a l  samples  were  taken 

a f te r   t he   con tac t   t ank   j us t   be fo re   d i scha rge .  

4.4.2 Sample Resul t s  

E f f l u e n t  sample resul ts.   Non-detectable  values  were 

determined in   t he   e f f l uen t   du r ing   t he   samp l ing   pe r iod ,   Augus t  24 - 27, 
1975, e x c e p t   f o r  the f o l l o w i n g :  

August 27 0800 hours - 0.10 mg/LTRC 
0900 hours - 0.07  mg/bTRC 

Flow  data was n o t   a v a i l a b l e   f r o m   t h e   m u n i c i p a l i t y .  See Appendix D 
f o r   f u r t h e r   c h l o r i n a t i o n   d a t a .  

B a c t e r i o l o g i c a l  sample r e s u l t s .  See Table 6 f o r   b a c t e r i o -  

l o g i c a l  sample r e s u l t s .  
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TABLE 6 VILLAGE OF OLIVER SEWAGE TREATMENT PLANT: 
BACTERIOLOGICAL SAMPLE RESULTS 

Col iforms (MPNI~OO mk) 
Date Ti me 
( 1975) (Hours) Chlorination Con f i rmed Fecal 

August 26  0600 
0600 

August 27  0600 
0600 

Pre 
Post 

Pre 
Post 

2.0 x lo5 (2.0 x lo5 

1.7 x lo5 2.0 x IO 
3.5 x lo4 4.9 x lo3 

>1600  >1600 
4 



- 19 - 

4.5 City of Penticton Sewage Treatment Plant. 

4.5.1 Sampl i ng Si tes .  

Effluent sampling. The eff luent  samples were taken from 
the  outfall  pipe  discharging t o  the Okanagan River,  located  about 
90 metres (300 f e e t )  from the  plant. 

Receiving  water  sampling. The receiving  water was sampled 
above  and  below the  outfall  t o  the  river. 

Bacteriological sampling. The pre-chlorination  bacterio- 
logical samples were taken from the  effluent channel preceding  the 
chlorine  contact  tank. 

The post-chlorination  bacteriological samples were taken 
from the  outfal l .  

4.5.2 SamDl e Results. 

Effluent sample resu l t s  and flow data. The eff luent  sample 
results  are  presented i n  Table 7.  The relationship between these 
resu l t s  and the  average  flow i s  shown i n  Figure 4 .  See Appendix E for 
further  chlorination  data.  
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TABLE 7 CITY OF PENTICTON SEWAGE  TREATMENT PLANT: 
EFFLUENT SAMPLE  RESULTS  AND  FLOW  DATA 

Date 
(1975) 

Time 
(Hours) 

August 24 0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 

August 25 

1600 
1700 

August 26 

August 27 

1800 
1900 
20co 
21 00 
2200 
2300 
2400 

01 00 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

1.83 
1.24 
1.33 
1.45 
0.70 
0.27 
0.07 
NID 
N/D 

1.40 
1.07 
0.77 
0.38 
0.05 
NID 
N/D 
0.27 
0.27 
0.27 
0.36 
0.41 
0.34 
0.19 
N I  D 
N/D 
NID 

N/D 
0.03 
0.12 
0.22 
0.38 
0.53 
0.95 
1.14 
1.15 
1.38 
0.31 
N/D 
N/ D 
NID  
0.17 
0.22 

1.24 
1.19 
0.84 
0.27 
NID 
N/D 
0.03 
0.17 
0.22 

Average 
Average Flow Daily Flow 

(IGPD x lo6) ( I G  x lo6)  

1.7 2.1 
2.3 
3.1 
3.2 
3.2 
3.1 
3.2 
2.7 
2.6 

1.4 
2.6 
3.4 
3.4 
3.4 
3.5 
3 .O 
2.8 
2.5 
2.4 
2.6 
2.7 
2.7 
2.5 
2.6 
2.4 
2.3 

1.9 
1.6 
1.4 
1.4 
1.4 
1.4 
1.4 
1.8 
2.5 
3.1 
3.1 
2.8 
3.0 
3.1 
2.8 
2.6 

2.2 
2.6 
3.3 
3.3 
3.3 
3.3 
3.1 
3.0 
3.0 

2.0 

2.1 

2.1 



- 21 - 
L E G E N D  .- - -. Tota l  Rer tduo l  Ch lor lna  

A"-. A v e r a g e  F l a w  

" \ 
\ 
\ 
\ 

'\ 
\ 

\\ 
\ '\ 

- 
- e o  3 

A 
Y 

Y 
u 

K 
W 
> 
4 

-1.0 4 

0 1  \ 

+ 0 I 1 I I 1 I I I 
-*- - A 

1 0 
OB00 OW0 1000 1100 1200 1300 1400 1500 1600 

T I M E  ( H O U R S )  

( a )  A U G U S T  24, 1 9 7 5  

r 4.0 - 
m 
0 

X 
3.0 c) 

- 

- 
1 

3 
0 

2.0 2 
Y 
u 
4 
K 

1.0 w 
z * 

0 

T I M E  ( H O U R S )  

( b )  A U G U S T  25 - 26, 1975 

- 1  

E 
\ 

" \ 
\ : 1.0- \ 

a \ 
0 -  \ 
X 
v -  i" .-A". 

A 
4 -  

\ -3-0 x 

a 

II) 

\ 
\ 
\ 

u 

0.5- \ 
\ 

A -  \ 
4 \ 
0 -  '. 

3 
-2.0 0 

c 

0 I I I I I 0 

\t - , ,;----; I i -1.0 w 
\ 

\ / 

"" - " 
0800 0900 1000 1100 1200 1300 1400 1 5 0 0  IS00 

T I M E  (ti O U R S  ) 

( C  A U G U S T  27, 1975 

FIGURE 4 C ITY OF PENTICTON  SEWAGE  TREATMENT  PLANT 
RELATIONSHIPS  BETWEEN  TOTAL  RESIDUAL  CHLORINE 
RESULTS  AND  AVERAGE FLOW V E R S U S   T I M E .  



- 22 - 

Receiv ing  water sample r e s u l t s .  See Table 8 f o r   r e c e i v i n g  

water sample r e s u l   t s .  

TABLE 8 CITY OF PENTICTON SEWAGE TREATMENT PLANT: 

RECEIVING WATER SAMPLE  RESULTS* 

Date T i  me 
(1975) (Hours) 

Downstream 
from Ou t f a l  1 

(Metres) 

August 24 1030 
August 25  0900 

1100 

August 26 0700 

August 27 0900 
1100 

6 
6 

15 

6 
6 
6 

0.84 
0.39 
0.17 
0.08 

0.31 
0.10 

* Detected  values  only.  

B a c t e r i o l o g i c a l  sample r e s u l t s .  See Table 9 f o r   b a c t e r i o -  

1 o g i c a l  sampl  e r e s u l   t s .  

TABLE 9 CITY OF PENTICTON SEWAGE TREATMENT  PLANT 

BACTERIOLOGICAL  SAMPLE  RESULTS 

Col i forms (MPN/100 mR) 
Date T i  me 
(1  975)  (Hours)  Chlor inat ion Con f i rmed Fecal 

August 26 0600 P r e  213 x l o 6  2.0 x l o 5  
0600 Post 27 <2 .o 

August 27 0725 Pre 5.0 x l o 5  <2.0 x IO 5 

0 725 Post  8.0 C 2 . 0  
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4.6 City of Prince George  Sewage Treatment Plant 

4.6.1 Sampling Sites. 

Effluent sampling,. The  submerged ou t f a l l ,  going to  the 
Fraser  River, i s  located  about 180 metres (600 f ee t )  from the p l a n t .  
Therefore,  the  effluent samples were taken af ter   the   las t   chlor ine 
contact tank just before  discharge. 

Receiving water sampling. The receiving  water was not 
sampled, due to  the  inaccessible  location of the sewage outfal l  by 
the  river. 

Bacteriological sampling. The pre-chlorination  bacterio- 
logical samples were taken from the  effluent channel preceding  the 
f i r s t  chlorine  contact  tank. 

The post-chlorination  bacteriological samples were taken 
after  the  last   chlorine  contact t a n k  just before  discharge. 

4.62 Sample Results. 

Effluent sample resul ts  and flow data. The effluent 
sample results  are  presented i n  Table 10. The relationship between 
these  results and the average  flow i s  shown i n  Figure 5. See 
Appendix F for  further  chlorination d a t a .  
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TABLE 10 CITY OF PRINCE GEORGE  SEWAGE TREATMENT PLANT: 
EFFLUENT SAMPLE RESULTS AND  FLOW  DATA 

Average 
Date Time  T.R.C. Average Flow D a i l y  Flow 
(1975) (Hours) ( Ingle)   ( IGPD x lo6) ( I G  x lo6) 

S e p t .  14 0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

Sept .  15 0800 
0900 
1000 
1100 
1200 
1 300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
21 00 
2200 
2300 
2400 

Sept .  16 0100 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

Sept .  17 0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0.96 
0.59 
0.30 
0.40 
0.38 
0.81 
1.53 
2.13 
2.37 

N/D 
N/ D 
N/D 
0.24 
0.83 
2.07 
2.57 
2.50 
2.43 
2.40 
2.34 
2.26 
2.21 
2.15 
2.17 
2.14 
1.98 

2.10 
2.12 
1.96 
1.58 
1.27 
1 .oo 
0.62 
0.46 
0.05 
0.38 
0.57 
0.98 
1.98 
2.45 
2.29 
2.07 

0.29 
N/ D 
0.17 
0.77 
1.41 
1.34 
1.67 
1.52 
1.81 

1 .o 
1.2 
1.7 
2.7 
3.4 . 
3.6 
3.6 
3.2 
2.8 

1.2 
2.6 
3.6 
3.7 
3.7 
3.5 
3.4 
3.3 
3.1 
2.9 
3 .O 
3.3 
3.6 
3.6 
2.9 
2.9 
2.6 

2.1 
1.4 
1.2 
1 .o 
1 .o 
1.1 
1.3 
1.8 
3.1 
3.5 
3.4 
3.3 
3.4 
3.2 
3.0 
2.6 

1.6 
2.9 
3.4 
3.4 
3.4 
3.0 
3.8 
3.6 
3.3 

2.3 

2.5 

2.5 

2.7 



Bacteriological sample results.  See Table 11 f o r  bacterio- 
logical sample results.  

TABLE 11 CITY OF PRINCE GEORGE SEWAGE TREATMENT PLANT: 
BACTERIOLOGICAL SAMPLE RESULTS 

*Col i forms (MPN/ 100 ma) 
Date Time 
( 1975) (Hours) Chlorination Conf i rmed F eca 1 

Sept. 15 0800 PR! 2.4 x lo7 7.9 x lo6 
0800 Post  >1.6 x 10 1.1 x lo5 

6 

0800 Post 5.4 x lo5 5.0 x lo3  
Sept. 16 0800 Pre 2.4 x lo7 2.2 x I O  

* Results  are  questionable due to  delivery problems which may have 
caused sample deterioration  before  analysis  could be performed. 
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4.7 Town of Smithers Sewage Treatment  Plant 

4.7.1 Sampl i ng S i tes ,  

Effluent  sampling. The outfall,   located about 213 metres 
(700 f e e t )  from the  plant,  is submerged in  the  Bulkley  River. 
Therefore,  the  effluent samples were taken from a manhole located 
abou€ 60 metres (200 f ee t )  from the  river. 

Receiving water sampling. The receiving  water was not 
sampled, due t o  the  inaccessible and indeterminate  location of the 
outfall  t o  the  river. 

Bacteriological sampl ing. The pre-chlorination samples 
were taken from the  effluent channel  preceding  the  chlorine  contact 
tank. 

The post-chlorination  bacteriological samples were taken 
from the manhole. 

4.7.2 Sample  Resul t s .  

Effluent sample resu l t s  and flow  data. The effluent sample 
results  are  presented  in  Table 12. The relationship between these 
resu l t s  and the  average  flow i s  shown i n  Figure 6. See Appendix G 
for further  chlorination da ta .  
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TABLE 12 TOWN  OF SMITHERS SEWAGE TREATMENT  PLANT: 
EFFLUENT  SAMPLE  RESULTS  AND FLOW DATA 

Oa te 
(1 975) 

Averaqe 
T i  me T.R.C. Average Flow Daily h o w  

(Hours) (mg/l) (IGPD x lo5) (IG x lo5) 

September 7 0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
21 00 
2200 
2300 
2400 

September 8 

September 9 

September 10 

01 00 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

2.08 
1.76 
2.03 
1.12 
1 .oo 
0.89 
0.89 
1.18 
1.03 
0.62 
1.13 
0.69 
0.58 
0.70 
0.45 
0.84 

0.89 
1.19 
1.19 
1.71 
1.67 
1.98 
1.96 
2.00 
1.95 
1.72 
1.03 
0.52 
0.31 
N/D 
0.19 
0.27 

1.77 
1.87 
1.12 
0.68 
0.55 
0.56 
0.65 
0.56 
0.90 

2.10 
2.07 
1.77 
1.24 
0.65 
0.65 
0.62 
0.65 
0.24 

- 

2.8  4.2 
3.2 
4.4 
5.4 
5.7 
5.4 
5.5 
5.3 
4.8 
4.8 
4.8 
5.0 
4.9 
4.9 
5.6 
5.2 
4.6 

4.0 
3.4 
3.1 
2.9 
2.8 
2.7 
2.8 
3.0 
3.7 
4.2 
5.2 
6.3 
7.1 
6.4 
6.0 
5.9 

4.0 

3.2  4.3 
4.2 
4.0 
6.0 
5.6 
5.4 
5.4 
9.3 
4.6 

2.7 
3.2 
4.2 
5.2 
5.0 
4.7 
5.0 
4.8 
4.8 

4.3 
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B a c t e r i o l o g i c a l  sample r e s u l t s .  See Tab le   13   f o r   bac te r io -  

l o g i c a l  sample r e s u l t s .  

TABLE 13 TOWN OF SMITHERS SEWAGE TREATMENT  PLANT: 
BACTERIOLOGICAL  SAMPLE  RESULTS 

*Col i forms (MPN/lOO m l  
Date T i  me 
(1975)  (Hours)  Chlor inat ion  Conf i rmed Fecal 

Sept. 8 1200  Pre 
1200  Post 

3.1 x lo5 1.3 x 10 

9.2 x l o 5  7.9 x l o 4  
5 

Sept. 9 1200 P re 1.7 x 10 1.7 x 10 

1200 Post 1.3 x 10 QOOO 

6 
4 

5 

*Resu l ts   a re   ques t ionab le   due  to  t he  f r o z e n   c o n d i t i o n   i n   w h i c h   t h e  
samples a r r i v e d   a t   t h e   l a b o r a t o r y .  
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4. a Distr ic t  of  Squamish-Central Sewage Treatment Plant 

4.8.1 Sampl i n g  Si tes  

Effluent sampling. The outfall,  located  about 300 metres 
(1,000 fee t )  from the p l a n t ,  i s  submerged i n  the Squamish River. No 
manholes  were available for sampling. Therefore,  the  effluent samples 
were taken after  the  chlorine  contact  tank, just before  discharge. 

Receiving water sampling. The receiving  water  could  not 
be sampled, due to  the  inaccessible and indeterminate  location of 
the outfall  to  the  river. 

Bacteriological sampling. The pre-chlorination  bacterio- 
logical samples were taken from the  effluent channel preceding  the 
chlorine  contact tank.  

The post-chlorination  bacteriological samples were taken 
after  the  chlorine  contact  tank just before  discharge. 

4.8.2, Sample Results. 

Effluent sample resul ts  and flow data .  The effluent 
sample results  are  presented i n  Table 14. The relationship between 
these  results and the  average flow is  shown i n  Figure 7. See Appendix 
H for further  chlorination  data. 
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TABLE 14 D I S T R I C T  OF SQUAMISH-CENTRAL SEWAGE TREATMENT PLANT: 

EFFLUENT  SAMPLE  RESULTS AND FLOW DATA 

D a t e  
(1 975) 

A v e r a g e  

T i m e  T. R. C. A v e r a g e  Flow D a i l y  Flow 

( H o u r s )  (mglk) ( I G P D  x lo5) ( I G  x lo5) 
~~ ~ ~ . ~~ 

July 16 1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 

July 17 0800 
0900 
1000 
1100 
1200. 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
21 00 
2200 
2300 
2400 

July  18 0100 
0200 
0 300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

~~ ~ 

0.24 
N/  D 
N/ D 
N/ D 
N/D 
N/  D 
N/ D 
N/ D 
N/D 

3.33 
2.79 
2.14 
1 S O  
0.92 
0.10 
N/ D 
N/D 
N/D 
0.17 
0.24 
0.34 
0.39 
0.48 
0.64 
0.92 
0.97 

1.16 
1.09 
1.21 
1.22 
1.45 
1.82 
2.36 
3.10 
3.19 
2.62 
2.21 
2.40 * 

1.93 
1.98 
2.03 
2.21 

2.5 
2.3 
2.1 
2.1 
2.7 
2.4 
2.5 

- 
2.1 
2.4 
2.6 
2.8 
2.5 
2.4 
2.1 
2.1 
1.9 
2.6 
2.6 

2.2 
1.9 
1.8 

1.7 
1.3 
1.2 
1 .o 
1.1 
1 .o 
1.2 
1.2 
2.0 
2.1 
2.9 
3.1 
2.8 
3.1 
2.3 
2.2 

1.1 

1.6 

1.6 

. 
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B a c t e r i o l o g i c a l  sample r e s u l t s .  - See Table  15 f o r   b a c t e r i o -  
l o g i c a l  sample r e s u l  t s .  

TABLE 15 DISTRICT OF SQUAMISH-CENTRAL SEWAGE TREATMENT PLANT: 

BACTERIOLOGICAL  SAMPLE  RESULTS 

Col i forms (MPN/100 mt) 
Date T i  me 
(1  975)  (Hours)  Chlor inat ion  Conf i rmed Feci1 

J u l y  16  1400 P r e  9.2 x l o6  2.4 x lo6 
1400 Post 1.6 x l o 4  790 

J u l y  18  0730  Pre * 4.9 x l o 5  
0 730 Post * 3.5 x l o 3  

*Not   avai lab le due t o  media  shortage. 
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4.9 Distr ic t  of Squamish-Mamquam  Sewage Treatment  Plant 

4.9.1 Sampl i ng Si tes.  

Effluent  sampling. The outfall  , located about  300 metres 
(1,000 f e e t )  from the  plant,  is submerged in  the Mamquam River. No 
manholes were available for sampling.  Therefore,  the  effluent 
samples were taken after  the  chlorine  contact tank ju s t  before 
discharge. 

Receiving  water  sampling. The receiving  water was 
sampled above and below the approximate  location of the o u t f a l l .  

Bacteriological  sampling. The pre-chlorination  bacterio- 
logical samples were taken from the  effluent channel  preceding  the 
chlorine  contact tank.  

The post-chlorination  bacteriological samples were taken 
after  the  chlorine  contact tank, j u s t  before  discharge. 

4.9.2 Sample  Resul t s  . 
Effluent sample resu l t s  and flow da ta .  The effluent 

sample results  are  presented  in  Table 16. The relationship between 
these  results and the  average  flow i s  shown in  Figure 8.  See 
Appendix I for further  chlorination  data. 
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TABLE 16 D I S T R I C T  OF SQUAMISH-MAMQUAM SEWAGE TREATMENT  PLANT: 

EFFLUENT  SAMPLE  RESULTS AND  FLOW DATA 

D a t e  
( 1975) 

A v e r a g e  

T i  me  T.R.C. A v e r a g e  Flow Daily Flow 
(Hours) (mg/R) (IGPD x lo5)  (IG x lo5) 

July 15 

Ju ly  16 

July  14 0900 
1000 
1100 
1200 
1300 
1 400 
1 500 
1600 

0800 
0900 
1000 
1100 
1200 
1300 
1 400 
1500 
1600 
1700 
1800 
1900 
2000 
21 00 
2200 
2300 
2400 

01 00 
0200 
0300 
0400 
0500 
0600 
0 700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

3.03 
3.03 
3.03 
2.93 
1.90 
0.45 
N/ D 
N/ D 

2.12 
1.99 
1.75 
1.38 
1.25 
1.08 
1.21 
1.21 
1.25 
1.25 
1.08 
1.21 
0.85 
1.18 
0.95 
0.75 
0.58 

0.48 
0.38 
0.31 
0.21 
0.28 
N/ D 
N/ D 
1.82 
1.77 
1.40 
1 . l l  
0.61 
0.45 
1 . l l  
1.14 
1.17 

3.1 3.0 
3.1 
3.6 
4.5 
4.4 
3.7 
3.4 
4.0 

1 .5  
3.5 
3.6 
3.0 
3.5 
3.5 
4.0 
3.2 
2.2 
2.6 
3.0 
3.5 
4.3 
3.6 
2.5 
2.7 
2.9 

1.7 
1.2 
1.4 
7.5 
6.7 
1.4 
7.5 
1.7 
2.6 
3.2 
5 .3  
4.5 
3.6 
2.9 
2.5 
2.7 

2.7 

2.7 
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Receiving water sample results. Non-detectable values 
were determined during the  sampling period, July 15-16, 1975, at a 
distance o f  25 metres downsteam from the outfall. 

Bacteriological sample results. See Table 17 for bacterio- 
logical sample results. 

TABLE 17 DISTRICT OF SQUAMISH-MAMQUAM SEWAGE TREATMENT PLANT: 
BACTERIOLOGICAL  SAMPLE  RESULTS 

Col i forms  (MPN/ 100 ma) 
Date Ti me 
(1975) (Hours)  Chlorination Conf i rmed Fecal 

July 16 1400 Pre 5 . 4  x lo6 7.0 x lo5 
1400 P o s t .  350 2.0 

July 18 0730 P re * 2.1 x lo5 
0 730 Post * (20 

*Not available due  to  media shortage. 
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4.10 City of Vernon  Sewage Treatment Plant 

4.10:l Sampling Si tes .  

Effluent  sampling. The outfall ,   located a b o u t  290 metres 
(950 f e e t )  from the  plant,  wasvisible b u t  par t ia l ly  su'bmerged i n  the 
Vernon Creek. Therefore,  the  effluent samples were taken from a 
manhole located  about 15 metres  (50 f e e t )  up  from the  outfal l .  

Receiving  water  sampling. The receiving  water was sampled 
above and  below the  outfal l .  

Bacteriological sampling. The pre-chlorination  bacterio- 
logical samples were taken from the  effluent channel preceding  the 
post-treatment  chlorine  contact  tank.  Pre-treatment  chlorination 
bacteriological samples were not  taken. 

The post-chlorination  bacteriological samples were taken 
from the out fa l l .  

4.10.2 Sample Results. 

Effluent sample r e su l t s  and flow data. The eff luent  sample 
results  are  presented i n  Table 18. The relationship between these 
r e su l t s  and the  average flow i s  shown i n  Figure 9.  See Appendix J 
for  further  chlorination  data.  
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TABLE 18 CITY OF VERNON SEWAGE TREATMENT  PLANT: 

EFFLUENT  SAMPLE  RESULTS AND FLOW DATA 

(1 975) 
Date 

Average 
Time T.R.C. Average  Flow Daily  Flow 

(Hours)  (rng/l) (IGPD x lo6)  (IG x lo6) 

August 3 

August 4 

August 5 

August 6 

August 7 

0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0900 
1000 
I100 
1200 
1300 
1400 
1500 
1600 
1 700 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 

01 00 
0200 
0300 
0400 
0500 
0600 
0700 
0800 

4.20 1.7 * 1.7 
3.98 2.1 
3.48 2.2 
2.96 2.3 
2.19  2.2 
2.44 2.2 
2.52 2.0 
2.69  1.7 
2.97  1.7 

4.47 
4.09 
3.85 
2.81 
1.63 
1.22 
2.44 
2.. 34 
2.44 

1.4 
1.8 
2.2 
2.5 
2.5 
2.3 
2.2 
1.9 
1.8 

3.76 2.2 
2.92 2.5 
1.54 2.6 
N/D 2.6 
N/D 2.5 
0.33 2.4 
0.30 2.2 
0.20 2.2 
0.18  2.2 

3.86 
3.45 
3.35 
2.67 
1.24 
N/ D 
0.03 
0.63 
0.53 
0.36 
0.15 
W D  
N/D 
0.53 
0.99 
1.12 
1.21' 

~ 1 . 9  
2.2 
2.5 
2.4 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
2.2 
2.0 
T.9 
1.9 
1.7 

1.17 1.2 
1.34 1.1 
1.44 1 .o 
1.57 1 .o 
1.77 1 .o 
1.57  1.1 
1.40  1.6 
0.89  1.7 

* 1.7 

1.6 

1.8 

1.7 

* Average f l o w  based on 5.1 x l o6  IG t o t a l   f o r  August 2.  3, and 4, 1975. 
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Receiv ing  water sample r e s u l t s .  See Table 19 f o r   r e c e i  v- 
i ng   wa te r  sample r e s u l t s .  

TABLE 19 CITY OF VERNON SEWAGE TREATMENT PLANT: 

RECEIVING WATER SAMPLE  RESULTS * 

Date 
(1975) 

T i  me 
(Hours) 

Downstream 
f r o m   O u t f a l l  

(metres) 

August 3 

August 4 

1000 
1400 

1700 

1000 
1600 

August 5  1000 

15 
25 

25 

1.20 
0.88 
0.44 

0.68 
0 -08 

0.41 

* Detected  values  only.  

B a c t e r i o l o g i c a l  sample r e s u l t s .  See Table 20 f o r   b a c t e r i o -  

l o g i c a l  sample r e s u l t s .  

TABLE 20 CITY OF VERNON SEWAGE TREATMENT  PLANT: 

BACTERIOLOGICAL  SAMPLE  RESULTS 

Col i forms (MPNI 100 mR) 
Date Time " 

( 1  975)  (Hours)  Chlorination  Conf i rmed Feca 1 
.~ 

August 6  0600 P r e  2 . 3  x l o 5  2.3 x l o 5  
0600 Post 20 <20 

06 30 Pre 2.4 x l o 6  4.9 x l o 5  
06 30 Post 26 (2 .o 
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4.11 Westbank Waterworks D i s t r i c t  Sewage Lagoon 

4.11.1 Sampling  Sites. 

E f f l u e n t  sampling. The e f f l u e n t  samples  were  taken  from 

t h e   o v e r f l o w   o f   t h e   c h l o r i n e   c o n t a c t   t a n k .  The over f low  d ra ins  
t o  a ditch,  about  300  metres (1,000 f e e t )   l o n g ,   l e a d i n g   t o  

Westbank  Creek.  However, d u r i n g   t h e   s a m p l i n g   p e r i o d ,   a l l   t h e  
e f f l u e n t  went t o  ground  drainage  only. 

Receiving  water  sampling. The r e c e i v i n g   w a t e r  was n o t  

sampled due t o  ground  drainage  condi t ions.  

Bacter io log ica l   sampl ing.  The p r e - c h l o r i n a t i o n   b a c t e r i o -  

l o g i c a l  samples  were  taken  from  the edge o f   t h e  lagoon, j u s t   b e f o r e  
en te r ing   t he   ch lo r i ne   con tac t   t ank .  

The p o s t - c h l o r i n a t i o n   b a c t e r i o l o g i c a l  samples  were  taken 

from t h e   o v e r f l o w   o f   t h e   c h l o r i n e   c o n t a c t   t a n k .  

4.11.2 Sample Results. 

E f f l u e n t  sample resu l t s .  The e f f l u e n t  sample r e s u l t s   a r e  

presented i n  Table 21, and i l l u s t r a t e d   i n   F i g u r e  10.  See Appendix K 

f o r   f u r t h e r   c h l o r i n a t i o n   d a t a .  
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TABLE  21  WESTBANK  WATERWORKS DISTRICT SEWAGE LAGOON: 

EFFLUENT  SAMPLE  RESULTS 

Date 
(1975) 

Time T.R.C. 
(Hours) (m9/1) 

August 10 0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

August 11 

August 12 

August 13 

0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
21 00 
2200 
2300 
2400 

01 00 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

* 
'* 
N/D 
0.19 
0.59 
N/D 
0.24 
0.35 
N/D 

2.93 
2.81 
2.52 
2.26 
0.93 
N/D 
N i D  
1.53 
1.43 
0.22 
0.65 
0.57 
0.23 
0.09 
0.23 
0.06 
N/D 
N/ D 
N/D 

N/D 
N/D 
0.29 
0.70 
0.82 
0.44 

1.24 
1.22 
1.57 
1.50 
1.58 
1.29 
1.05 
0.83 
N/D 

2.77 
2.72 
2.36 
2.29 
1.72 
1.93 
2.19 
1.90 
1.88 

- 

* Chlor ina tor  was not   funct ion ing.  
Average d a i l y   f l o w s   f o r  each daysestimated t o  be 
approximately 7.1 t o  7.5 IG x  10 . 
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Bacteriological sample resu l t s .  See Table 22 for  bacterio- 
logical sample resu l t s .  

TABLE 22 WESTBANK WATERWORKS DISTRICT SEWAGE LAGOON: 
BACTERIOLOGICAL SAMPLE RESULTS 

Col i forms ( M P N / l O O  m L )  
Date T i  me 
(1  975)  (Hours)  Chlorination Conf i rmed Fecal 

Augus t  12 0540 Pre 1.3 x 10 7.0 x 10 

August 14 0630 P re 3.5 x lo5 1.7 x IO 

4 

0540 Post  1.3 x 10 <zoo 
4 

0630 Post 840 2.0 
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5 GENERAL SUMMARY OF  RESULTS 

5.1 E f f  1 uent Sample Resul ts 

See Table 23 f o r  a general summary of resu l ts   de termined 

dur ing   th is   s tudy .  

TABLE 23 SUMMARY OF EFFLUENT  SAMPLE  RESULTS* 

+ 
Over 

Maximum Average 0.02 mg/L Over 
1 .O mg/L 

1. 
2. 
3. 
4. 

5. . 

6. 
7. 

8. 
9. 

10. 
11. 

Nor th Cowi chan 
Duncan 

Kel owna 
01 i ver  

Pent ic ton  
Pr ince  George 

Smi t he rs  
Squamish-Central 
Squami sh-Mamquam 
Vernon 
Westbank 

0.63 
0 

0.80 
0.10 

1.83 
2.57 
2.10 

3.33 
3.03 
4.47 
2.93 

0.21 
0 

0.29 

0 
0.46 

1.34 
1.08 

1.12 
1.16 
1.79 
0.74 

61 
0 

67 
5 

75 
92 

98 
74 
90 
90 

73 

0 
0 
0 
0 

22 

57 
48 

48 
61 
83 
32 

* N/D values assumed t o  be 0. 
+ Threshold o f  f i s h   t o x i c i t y  as  determined  by Dr. S e r v i z i  . (2)  

5.2 Receiving  water  sample  results.  Detectable amounts o f  TRC 
i n   t h e   r e c e i v i n g   w a t e r s  were  determined a t  two o f   t h e   f o u r  sewage 

t r e a t m e n t   f a c i l i t i e s  sampled. See Table 24 f o r   t h e  sample r e s u l t s .  
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TABLE 24 SUMMARY OF RECEIVING WATER SAMPLE  RESULTS 

Downstream from 
Outfall  (metres) 

Penticton 

Vernon 

6 
15 

3 

8 
15 
25 

0.84 

0.17 

1.20 

0.44 
0.68 

0.41 

5.3 Bacteriological sample resul ts .   Insuff ic ient  d a t a  was 
obtained  to make a statement. 
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APPENDIX 

SEWAGE TREAiMENT FACILITY  DESIGN AND CHLORINATION DATA 

A. 
B. 

C. 
D. 
E .  
F. 

G. 
H. 
I .  
J .  
K.  

D i s t r i c t  o f  North Cowichan  Sewage Lagoons. 
City o f  Duncan  Sewage Lagoons. 
Ci ty  o f  Kelowna  Sewage Treatment P l a n t .  
Village o f  Oliver Sewage Treatment  Plant. 
City o f  Pentiction Sewage Treatment  Plant. 
City o f  Prince George Sewage Treatment  Plant. 
Town o f  Smi thers  Sewage Treatment P1 an t  . 
D i s t r i c t  o f  Squamish-Central Sewage Treatment  Plant. 
D i s t r i c t  o f  Squamish-Mamquam  Sewage Treatment  Plant. 
City o f  Vernon  Sewage Treatment P l a n t .  
Westbank Waterworks D i s t r i c t  Sewage Lagoon. 
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A. DISTRICT OF NORTH COWICHAN SEWAGE LAGOONS 

Type o f  Treatment 
Treatment Met  hod 
Design Flow 
Operating Level (July 1975) 
Type o f  Chlorine Used 
Term o f  Addition 
* Average Contact Time 

Chlorine  Contact Tank Capacity 
Chl or i na tor  Brand 
Chlorine  Addition  Control 

+ Chlorine Dosage: 
July 19 & 20/75 
July 21/75 
July 22/75 
July 23/75 

T . R . C .  Monitoring Method Used 

- Secondary 
- Aerated  lagoons ( 2 )  i n  para1 1 el 
- 430,000 IGPD 
- %300,000 IGPD 
- Gas 
- Injection 
- Not avai 1  ab1  e ( theoret ical  ) 

4 . 1  hours (actual)  
- 51,768 IG 
- Advance 
- Manual control, checked and 

adjusted  daily 

- 4.3 mg/R 
- 3.0 mg/R 
- 2.7 mg/R 

- 2.3 mg/R 
- Orthotolidine u s i n g  colorimetric 

tes t  k i t .  

* Theoretical - given by municipality. 

tank  capacity  figures. 
Actual - calculated us ing  operating  level and chlorine  contact 

+ Calculated from quantities ( lb . )  given by municipality. 
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B. CITY OF DUNCAN SEWAGE LAGOONS 

Type of  Treatment - 
Treatment Methods - 
Design Flow - 
Operating Level (July 1975) - 
Type o f  Chlorine Used - 
Term of  Addition - 
* Average Contact Time (July 1975) - 

Chlorine  Contact Tank Capacity - 
Chlorinator Brand - 
Chlorine  Addition  Control - 

- 

+ Chlorine Dosage: 
July 20/75 - 
July 21/75 - 
July 22/75 - 
July 23/75 - 

T. R.C.  Monitoring Method Used - 

Secondary 
Aerated  lagoon and polishing  cell 
800,000 I GPD 
>1,000,000 IGPD 
Ga s 

Solution feed 
>3 days (theoretical  ) 
>24 hours (actual ) 
1,000,000 IG 
Fischer and Porter 
Automatic flow  regulated, checked 
dai ly  

1.8 mg/R 

1.8 mg/g 
1.8 mgl t  
1.5 mg/% 
Orthotol idine using  colorimetric 
test  k i t .  

* Theoretical - given by municipality. 

tank  capacity  figures. 
Actual - calculated us ing  operating  level and chlorine  contact 

+ Calculated from quant i t ies   ( lb . )  given by municipality, 
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C .  CITY OF KELOWNA SEWAGE TREATMENT PLANT 

Type o f  Treatment - Secondary 
Treatment Method - Conventional activated  sludge 
Desi gn F1  ow - 2,100,000 IGPD 
Operating Level (August  1975) - 1,800,000 IGPD 
Type o f  Chlorine Used 
Term o f  Addition 

- Gas 
- Injection 

* Average Contact Time(August 1975)- %1/2 hour ( theore t ica l )  - 0.7 hour (actual ) 
Chlorine  Contact Tank Capacity (2 )  - 53,600 IG ( t o t a l )  
Chlorinator Brand - Fischer and Porter 
Chlorine  Addition  Control - Automatic flow  regulated, checked 

dai ly  
+ Chlorine Dosage: 

August 3/75 
August 4/75 
August 5/75 
August 6/75 

Pre-Treatment Post-Treatment 
13.4 mg/R 4.4 mg/R 
15.3 mg/R 4.6 mg/R 
12.7 mg/R 
12.3 mg/R 

3.9 mg/R 
4.1 mg/R 

T . R . C .  Monitoring Method Used - Orthotolidine us ing  colorimetric 
t e s t  k i t .  

* Theoretical - given by municipality 
Ac tua 1 - calculated using operating  level and chlorine  contact 

tank  capacity  figures. 
+ Calculated from quantit ies  ( lb.)  given by municipality. 



- 55 - 

D. VILLAGE OF OLIVER SEWAGE TREATMENT PLANT 

Type o f   T rea tmen t  

Treatment  Methods 

Design  Flow - 
Opera ti ng  Level  (August  1975) - 
Type o f   C h l o r i n e  Used - 
Term o f   A d d i t i o n  - 
* Average  Contact  Time(August  1975)- 

Chlor ine  Contact  Tank Capaci ty  - 
Chlor inator   Brand - 
Ch lo r ine   Add i t i on   Con t ro l  - 

- 

+ Ch lor ine  Dosage  (Aug. 24-27/75) - 
T.R.C. Mon i to r i ng  Method Used - 

Secondary 

.Convent ional   act ivated  s ludge 
w i  t h  ex  tended  aera ti on 

l~145,OOO IGPD 

G O 0 , O O O  IGPD 
Gas 
Water  pressure 

~ 2 5  m i n u t e s   ( t h e o r e t i c a l  ) 
~1.4 hours   (ac tua l  ) 
11,600 IG 
Fischer  and Por te r  

Automat ic  f low  regulated,  checked 
d a i l y  

G . 2  mg/R 

O r t h o t o l i d i n e   u s i n g   c o l o r i m e t r i c  
t e s t   k i t .  

* Theore t i ca l  - g i v e n   b y   m u n i c i p a l i t y  

t ank   capac i t y   f i gu res .  
Actual  . -  c a l c u l a t e d   u s i n g   o p e r a t i n g   l e v e l  and c h l o r i n e   c o n t a c t  

+ C a l c u l a t e d   f r o m   q u a n t i t i e s  ( l b . )  g iven   by   mun ic ipa l i t y .  
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E. CITY OF PENTICTON SEWAGE TREATMENT  PLANT 

Type o f  Treatment 

Treatment Methods 

Design F1  ow - 
Operating  Level  (August  1975) - 
Type o f  Ch lo r ine  Used - 
Term o f   A d d i t i o n  - 
* Average  Contact  Time(August  1975)- 

Chlor ine  Contact  Tank Capaci ty  - 
Chlor inator   Brand - 
Ch lo r ine   Add i t i on   Con t ro l  - 

- 

+ Ch lor ine  Dosage: 
August  24/75 - 
August  25/75 - 
August  26/75 - 
August  27/75 - 

T.R.C. Mon i to r ing  Method Used - 

T e r t i a r y  

Convent ional   act ivated  s ludge 
w i t h  phosphorous  removal 

1,500,000 IGPD 

2,490,000 IGPD 

L i q u i d  

I n j e c t i o n  

~ 4 5  m i n u t e s   ( t h e o r e t i c a l  ) 
0 .4  hours  (actua l )  

37,500 IG 
Fischer  and Porter 
Automatic  f low  regulated,  checked 
twice  per   day 

3.7 mg / i  

3.5 m g l i  

3.5 m g / i  
3.6 mglR 

O r t h o t o l i d i n e   u s i n g   c o l o r i m e t r i c  
t e s t   k i ' t  

* Theore t ica l  - g i ven   by   mun ic ipa l i t y .  

t a n k   c a p a c i t y   f i g u r e s .  
Ac tua 1 - c a l c u l a t e d   u s i n g   o p e r a t i n g   l e v e l  and c h l o r i n e   c o n t a c t  

+ Ca lcu la ted  from q u a n t i t i e s   ( l b . )   g i v e n   b y   m u n i c i p a l i t y .  
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F.  CITY OF PRINCE GEORGE SEWAGE TREATMENT PLANT 

Type o f  Treatment - 
Treatment Method - 
Design F1 ow 
Opera t i ng Level (September  1975) - 
Type o f  Chlorine Used - 
Term o f  Addition - 
* Average Contact Time: 

September  14/75 - 
September  15/75 - 
September  16/75 - 
September  17/75 - 

Chlorine  Contact Tank Capacity  (2) - 
Chlorinator Brand - 
Chrlorine  Addition  Control - 

+ Pre/Post  Treatment 
Chlorine Dosage: 

September  14/75 - 
September  15/75 - 
September  16/75 - 
September  17/75 - 

T . R . C .  Monitoring Method Used - 

Secondary 
High-rate  activated  sludge 
5,100,000 IGPD 
3,000,000 IGPD 
Gas 
Solution  feed 

2.1  hours 
1.9  hours 
1.9  hours 
1.8 hours 
198,700 IG ( t o t a l  ) 
Fischer and Por te r  
Automatic  flow  regulated,  checked 
da i ly  

5.4 mg/L 
5.8  mg/l 
5.4 mg/L 
5.9 mg/L 
Orthotol idine  using  color imetr ic  
tes t  k i t .  

* Calculated by municipal i ty .  
+ Calculated from quan t i t i e s   ( l b . )   g iven  by municipal i ty .  
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G .  TOWN OF SMITHERS SEWAGE TREATMENT PLANT 

Type o f  Treatment - 
Treatment Methods - 

Design Flow - 
Operating Level (September 1975) - 
Type o f  Chlorine Used - 
Term of  Addition - 
Average Contact Time - 
Chlorine  Contact Tank Capacity - 
Chlorinator Brand - 
Chlorine  Addition  Control - 

* Chlorine Dosage: 
September 7/75 - 
September 8/75 - 
September 9/75 - 
September 10/75 - 

T . R . C .  Monitoring Method Used - 

Secondary 
Conventional activated  sludge 
w i t h  extended aeration 
624,500 IGPD 
416,000 IGPD 
L i q u i d  
Injection 
1.5 hours ( theoret ical  and actual ) 
26,200 IG 
Fischer and Porter 
Automatic flow regulated, checked 
infrequently 

2.0 mg/R 
2.1 mg/R 
1.9 mglR 
1.7 mg/R 
Orthotolidine using colorimetric 
tes t  k i t .  

* Calculated from quant i t ies   ( lb . )  g i v e n  by municipality. 



- 59 - 

H. DISTRICT OF SQUAMISH-CENTRAL SEWAGE TREATMENT PLANT 

Type of Treatment 
Treatment Method 
Desi gn F1 ow 
Operating Level (July 1975) 
Type o f  Chlorine Used 
Term of Addition 
* Average Contact Time 

Chlorine  Contact Tank Capacity 
Chlorinator Brand 
Chlorine  Addition Control 

+ Chlorine Dosage 

T. R . C . Mon i tor i  ng Method Used 
(July 16-18/75) 

- Secondary 
- High-rate  activated sludge 
- 832,700 IGPD 
- 416,300 IGPD 
- Liquid 
- Injection 
- 4 . 5  hours (theoretica - %1.2 hours (actual ) 
- 21,500 IG 
- Wallace and Tiernan 
- Automatic flow regulated, checked 

- %12.3 mg/R 
daily 

- Orthotolidine  using  colorimetric 
t e s t  k i t  

* Theoretical - given by municipality. 

tank  capacity  figures. 
Actual - calculated us ing  operating  level and chlorine  contact 

+ Calculated from quantit ies ( l b . )  given by municipality. 
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I .  DISTRICT OF SQUAMISH-MAMQUAM SEWAGE TREATMENT PLANT 

Type of  Treatment 
Treatment Method 
Desi gn F1  ow 
Operating Level (July 1975) 
Type o f  Chlorine Used 
Term o f  Addition 
* Average Contact Time 

Chlorine  Contact Tank Capacity 
Chlorinator Brand 
Chlorine  Addition  Control 

+ Chlorine Dosage 

T.R.C.  Monitoring Method Used 
(July 14-16/75) 

Secondary 
Hi gh-ra te  activated  sludge 
832,700 IGPD 
416,300 IGPD 
Liquid 
Injection 
4 . 5  hours ( theoret ical  ) 
$1.2 hours (actual ) 
21,500 IG 
Wallace and Tiernan 
Automatic flow  regulated, checked 
dai ly  
6.3 mg/R 

- Orthotolidine  using  colorimetric 
tes t  k i t  

* Theoretical - given by municipality. 

tank  capacity  figures. 
Actual - calculated using operating  level and chlorine  contact 

+ Calculated from quant i t ies   ( lb . )  given by municipality. 
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J .  CITY OF VERNON SEWAGE TREATMENT PLANT 

Type of  Treatment 
Treatment Method 
Design F1 ow 
Operating Level (August  1975) 
Type of   Chlor ine Used 
Term o f  Addition 
* Average  Contact Time 

Chlorine Tank Capaci ty   (3)  
Chlor ina tor  Brand 
Chlorine  Addition  Control 

+ Pre/Post  Treatment 
Chlor ine Dosage: 

August  3/75 
August  4/75 
August  5/75 
August  6/75 
August 7/75 

T.R.C. Monitoring Method Used 

- Secondary 
- Tri ckl i ng f i  1 t r a t i  on 
- 1,665,300 IGPD 
- 1,713,000 IGPD 
- Gas 
- I n j e c t i o n  
- 1 .5   hour s   ( t heo re t i ca l )  
- 1.3 hours   (actual  ) 

- 94,725 IG ( t o t a l  ) 
- Fischer and P o r t e r  
- Automatic  f low  regulated,   checked 

d a i l y  

Pre-Treatment Post-Treatment 
4.4 mg/L 4.4 mg/L 
4.4 mg/L 4.4 mg/l 
4.2 mg/L 4.2 mglL 
4.4 mg/L 4.4  mg/L 
4.6 mg/L 4.6 mgll  

- Ortho to l id ine   u s ing   co lo r ime t r i c  
t es t  k i t .  

* Theore t ica l  - given by munic ipa l i ty .  

t ank   capac i ty  figures. 
Actual - ca lcu la t ed   u s ing   ope ra t ing  level and c h l o r i n e   c o n t a c t  

+ Calcula ted   f rom  quant i t ies  ( l b . )  given by munic ipa l i ty .  



- 62 - 

K. WESTBANK WATERWORKS DISTRICT SEWAGE LAGOON 

Type of  Treatment 
Treatment Met  hod 
Design F1 ow 
Operating Level (Augus t  1975) 
Type of Chlorine Used 
Term of Addi t ion  
* Average Contact Time 

Chlorine  Contact Tank Capacity 
Chlorinator Brand 
Chlorine  Addition  Control 

+ Chlorine Dosage 
T.R.C. Monitoring Method Used 

Secondary 
Aerated 1 agoon 
37,500 IGPD 
74,900 IGPD 
Liquid 
Injection 
~ 1 . 3  hours (theoretical  ) 
~ 1 . 9  hours (actual)  

6,000 IG 
Fischer and Porter 
Automatic f low regulated, checked 
da i ly  
~ 9 . 3  mg/R 
Orthotolidine  using  colorimetric 
test  k i t .  

* Theoretical - given by municipality. 

tank  capacity  figures. 
+ Calculated from quant i t ies   ( lb . )  given by municipality. 

Actual - calculated  using  operating  level and chlorine  contact 
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