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1 INTRODUCTION 

An assessment of the  operation and performance o f  the Ganges 
Pollution Control Centre was carried o u t  from February 24 t o  March 1, 1987 by 
the Environmental Protection ( E P ) ,  Protection and Conservation.  This 
assessment was conducted i n  conjunction w i t h  a  Shellfish Growing Water 
bacteriological survey t o  assess  the impact o f  the discharge on the  receiving 
environment. The  new sewage treatment p l a n t  (STP) started  operating i n  
February 1986. 

A t  the time o f  the  survey,  over 50% o f  the proposed sewer 
connections had been connected  including  the hospital,  hotels and the fish 
plant. The flow through the p l a n t ,  averaging 145 cu.m/d (32,000 IGPD) d u r i n g  
the  survey,  represents 39% o f  the  design flow capacity. 

Twenty-four hour flow proportional  composite samples of the raw, 
screened and final  effluent were taken for 5 consecutive days. These samples 
were preserved on ice u n t i l  delivery a t  the EP West  Vancouver laboratory. The 
microbiology  analyses were conducted a t  the EP Mobile Microbiology laboratory 
located a t  the  Inst i tute  o f  Ocean Sciences a t  Sidney for the  duration of the 
survey. The  membrane f i l t r a t ion  technique was use t o  determine  fecal  coliform 
concentrations. 

An LT50 fish  bioassay  test on the  plant  effluent was conducted a t  
the EP North  Vancouver Laboratory. 
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2 PLANT  DESCRIPTION 

Ganges i s  a small  community  located i n   t h e   c e n t r a l   s e c t i o n   o f  
Sal t s p r i n g   I s l a n d   i n   t h e   G u l f   I s l a n d s .  The p o p u l a t i o n   o f  Ganges was 1,995 i n  

t h e   l a s t  census i n  1981 compared w i t h  a t o t a l   p o p u l a t i o n   o f   S a l t s p r i n g   I s l a n d  

o f  5,445. The year ly   populat ion  growth has  been 2.17% f o r   t h e   p a s t  few 

years 
(source :   Cap i ta l   Reg iona l   D is t r i c t ) .  

Out o f  157 to ta l   poss ib le   connec t ions   t o   t he  sewer system,  119 

connections  had been made (76%)  inc lud ing  the  major   sources  l ike  the  school ,  

hosp i ta l ,   ho te l s  and t h e   f i s h   p l a n t .  The 38 remaining  connect ions  represent 
ma in ly   s ing le   dwe l l ings .  The sewered boundaries will be  expanded i n   t h e  
near   fu ture.  The present  f low  averages 145 cu.m/d (32,000 IGPD) versus a 
p l a n t   c a p a c i t y   o f  455 cu.m/d (100,000 IGPD) and the   p rov inc ia l   pe rm i t  
PE-5521 maximum d ischarge   f l ow   o f  410 cu.m/d (90,000 IGPD). Present ly ,   there 

are  two l i f t  s t a t i o n s   i n   t h e   c o l l e c t i o n  system. 
The  sewage i s  then 1 i f t e d   t o   t h e  sewage t rea tmen t   p l   an t  and f lows 

through a 60 cm ( 2   f t )  w i d e   r o t a t i n g  drum screen  equipped  with 1.6 mm (1/16 

i n )  openings. The removed so l ids   a re   hau led  away t o   t h e   m u n i c i p a l   l a n d f i l l  

on a regu la r   bas is .  The screened in f l uen t   f l ows   t h rough  a de-gr i  t t rough 
before  be ing  d ischarged  to   the  equal   izat ion  tank.  Two coarse  bubbler  tubes 

constant ly  aerate  the  wastewater.  Two  pumps on f l o a t   l e v e l   d e t e c t o r s  pump 
f rom  the  equal izat ion  tank  to   the head o f   t h e   r o t a t i n g   b i o l o g i c a l   c o n t a c t o r  
(RBC). The RBC i s  a two sect ion  Aero-Surf  model by Auto t ro l .  Compressed a i r  

i s   t h e   d r i v i n g   f o r c e   r o t a t i n g   t h e   b i o - d i s c s   a t  an average speed o f  1.3 

revolut ion  per  minute  ( rpm).  The RBC e f f l u e n t   f l o w s   t o  a square  secondary 

c l a r i f i e r .  The scum i s   r e t u r n e d   t o   t h e  STP lift s t a t i o n  and the  sludge i s  
pumped to   the   s ludge  ho ld ing   tank   fo r  two  minutes  every  four  hours. The 

sludge i s   a e r a t e d  a n d   t h e   s u p e r n a t a n t ,   a f t e r   s e t t l i n g ,   i s   a l l o w e d   t o   f l o w  
back t o   t h e  STP l i f t s t a t i o n .  The sludge i s  hauled away tw ice  a week t o  a 

dumping s i t e  under   prov inc ia l   permi t .  
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The effluent from the clarifier flows  through an ultraviolet ( U V )  

disinfection u n i t .  The  Pure  Water  Systems ultraviolet  purifier  is equipped 
with 36 UV 1 i g h t  tubes placed perpendicularly t o  the flow. Automatic 
scrapers cledn the tubes a t  regular  intervals. The UV intensity meter had 
n o t  been installed. 

The disinfected  effluent flows t o  a 7.6 cm ( 3  in) Parshall flume 
where an ultrasonic flowmeter records the flow 24 hours a day. The liquid  is 
then pumped through a 20 cm (8 in) diameter 4,570 metre (2.8  miles) long 
o u t f a l l  t o  Ganges  Harbour.  The o u t f a l l  i s  equipped w i t h  six  diffusers 60 mm 
(2 .4  i n )  i n  diameter  spaced  every 5 metres (16.4 f t )  a t  a dep th  of 16 metres 
(52.5 f t )  below mean low water. The diffuser pipes point north and south 
a1 ternately. 
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SMPL ING PROCEDURES AND METHODS 

Automatic  samplers  (Sigma model #6201) were  used t o   c o l l   e c t   f l o w  
propor t iona l   twenty - four  ( 2 4 )  hour  composite  samples o f   t h e  raw sewage f o r  
th ree  ( 3 )  days ,   the   sc reened  in f luent   fo r  two ( 2 )  days  and  the  f ina l   e f f luent  

f o r   f i v e  ( 5 )  days  from  February 24 t o  March 1, 1987 (see  Figure 1 for  

sampl i n g  1 ocat ions)  . The water samples  were preserved as out1  ined i n  the 

Environmental  Laboratory Manual ( r e f .  2). The samples  were de l   i ve red   t o   t he  
EP West Vancouver  Laboratory on March 4 ,  1987 for  analyses. 

Dissolved oxygen l e v e l s  were taken a t   d i f f e r e n t   l o c a t i o n s   t h r o u g h  

the   p lan t   us ing  a Y S I  Model 516 oxygen  meter. Ch lor ine  and s u l p h i t e   l e v e l s  

o f   t h e   f i n a l   e f f l u e n t  were determined  using Hach k i ts .   Bac ter io logy   ana lyses  

were performed  the day o f  sampling a t  EP Mobi le   Microbio logy  Laboratory  
s t a t i o n e d   a t   t h e   I n s t i t u t e   o f  Ocean Sciences a t  Sidney  during  the  survey. 

A p o r t a b l e  Model F-3000 Manning  Dipper  flowmeter was i n s t a l l e d  on 

t h e   f i n a l   e f f l u e n t   P a r s h a l l   f l u m e   f o r   f i v e   ( 5 )  days to   determine  the 

e f f e c t i v e n e s s   o f   t h e   f l o w   e q u a l i z a t i o n  system. 



II 
-6- 

4 PLANT EVALUATION 

4 .1  F1 ow Equal i t a t i o n  
The p r i m a r y   o b j e c t i v e   o f   f l o w   e q u a l i z a t i o n   i s   t o  dampen the   d iu rna l  

f l ow   va r ia t i ons   t o   ach ieve  a near ly   cons tan t   f low  ra te   th rough  the   t rea tment  

process. A secondary  object ive i s   t o  dampen the   concent ra t ion  and mass f l ow  
o f  wastewater  const i tuents by blending  the  wastewater i n   t h e   e q u a l i z a t i o n  
t a n k   r e s u l   t i n g   i n  a more un i fo rm 1 oad ing   to   the   t rea tment  system. The f low 

equa l i za t i on  does n o t  work proper ly.   Table 1 shows per iods   o f   no- f low 

through  the  treatment  system  mainly due t o  over-pumping o r  mechanical 

f a i l u r e s .  A1 so,  once a day, t h e   o p e r a t o r   t u r n s   o f f   t h e  pump i n  the  

equa l i za t i on   bas in   t o   s top   i n t roduc ing  any  more e f f l u e n t   d u r i n g   t h e   b a t c h  
ch lo r i na t i on /dech lo r ina t i on  stage i n  one o f   t h e  two holding  tanks.  

Peak f lows  are a1 so experienced. Two l a r g e  pumps on f l o a t  system 

l i f t the  wastewater t o   t h e  RBC. These two pumps a r e   t o o   l a r g e   t o   a l l o w  
cons tan t   f low  th rough  the   p lan t  on a 24 hour  basis.  The o p e r a t o r   i n s t a l l e d  a 

small pump which  can  operate  a lmost   constant ly   leav ing  the  larger  pumps f o r  

emergency only.  The small pump i s   n o t  designed  for   th is  purpose  and  c logs 

r e g u l a r l y .  The best   des ign  would  e l iminate  f low  var ia t ions.  
The wastewater i n   t h e   e q u a l i z a t i o n   t a n k   i s   a e r a t e d   t o   c o n t r o l  

odours  using two coarse  bubbler  tubes. The degree o f   a e r a t i o n   f o r   s i m p l e  

odor  control  appeared  excessive and could  represent  an energy  waste as we1 1 
as contr ibute  to   the  low  wastewater   temperature  enter ing  the RBC, h inder ing  

the  t reatment  process. 
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TABLE 1 FLOW PATTERN THROUGH THE RBC  AND SECONDARY CLARIFIER.  

Dates 

25/02/87 

26/02/87 

27/02/87 

Per iods  wi th   no- f  1 ow 
th rough  the   p lan t  

02~15 - 03~15 
04:30 - 06~30 
08~00 - 09:OO 
10130- 11:OO 
13~30 - 16:OO ( * )  

13:30 - 15:OO (*) 

05:OO - 06~30 
09:oo - 1o:oo ( * )  
10:30 - 10:45' 
11:15 - 13:OO 

1 h. 
2 h. 
1 h. 
.5 h. 

~~~ ~ 

.5 h. 

.25 h. 
1.75 h. 

To t a  1 

4.5 

0 h. 

2.5 h. 

( * )  Discharge  per iods  to  Ganges Harbour. 

4.2 Biological process The media on the RBC d isks  was b lack  and 
t h i n   a l l   a l o n g   i t s   l e n g t h .   T h i s   i n d i c a t e s   t h e   p r e s e n c e   o f   s t r e s s e d   b a c t e r i a  

which  could be due t o  1) l ack   o f   o rgan ic   food,  2) low  temperature o f   t h e  

i n f l u e n t   t o   t h e  RBC, 3) no- f low  per iods  or  4) a combination o f   t h e  above. 
The f i n a l   e f f l u e n t  B O D ' S  were h ighe r   t han   expec ted   f o r   t h i s   t ype   o f   t rea tmen t  

(Table 2) and  were a1 so inconsis tent   ranging  f rom 12 t o  71 mg/l . The RBC 
h y d r a u l   i c  1 oading was 20 t o  35 t imes  lower  than  design Val  ues found i n   t h e  
l i t e r a t u r e   ( r e f .  1) (Table 4 ) .  The d isso lved oxygen i n   t h e   f i r s t   s t a g e   o f  
the  RBC was 3 t o  5 t imes  higher  than  values  reported i n   t h e  1 i t e r a t u r e .  

This   could be due to   excess i ve   ae ra t i on   i n   t he   equa l i za t i on   t ank  and t h e   a i r  

d r i ven   sha f t .  The wastewater  temperature was 10.8OC which i s  lower  than 
suggested  values  ranging  from 13°C t o  32OC f o r  optimum e f f i c i e n c y .  As noted 
i n   t h e   l i t e r a t u r e   ( r e f .  l), t rea tment   e f f i c iency   decreases  when wastewater 

temperatures  decrease  below 13OC. 
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The f i n a l   e f f l u e n t   n o n - f i l t e r a b l e   r e s i d u e s  (NFR) were a lso   h igher  

than  expected  (up  to 39 mg/ l )   cons ider ing  1) the  secondary c l a r i f i e r  had 2 t o  

4 t imes  the  requi red  capaci ty ,  2 )  sludge  removal was done on an hour l y  

regu la r   bas i s  and 3) t h e   s i d e s   o f   t h e   c l a r i f i e r  were  cleaned  everyday. 

There was a 36% r e d u c t i o n   i n  ammonia n i t r o g e n   w i t h  a sharp  increase 

i n   n i t r a t e s  showing  the  presence o f   n i t r i f i e r   b a c t e r i a .   N i t r i f i c a t i o n   i s   n o t  

r e q u i r e d   a t   t h i s   t r e a t m e n t   p l a n t .  The t o t a l  phosphorus was not  reduced  but 

t h i s   i s   n o t  a permit  requirement. 
Table 3 shows t h a t  EP r e s u l t s   f a l l   i n   t h e  same range as CRD's 

r e s u l t s   o b t a i n e d   i n   J a n u a r y  and  February 1987. This  demonstrates EP r e s u l t s  

r e p r e s e n t   n o r m a l   f i n a l   e f f l u e n t   l e v e l s   f o r   t h a t   t i m e   o f   t h e   y e a r  even  though 

sampl ing  condi t ions  d i f fered.  
The b ioassay   tes t  on the  March 3,1987 f i n a l   e f f l u e n t  showed no 

tox i c i t y   t o   ra inbow  t rou t   underyear l i ngs   ove r  a 96 hour  exposure  period a t  

100% concentrat ion.  

TABLE 2 EP PNPLYTICPL WTS 

Parameters 

Oxyp DeMnd/biocMcal 

Resi &/m-fi 1 terabl e 

N i  trugen/ammni a 

Nitrogenlnitrite 

Nitrogen/ni trate 

phosphorus/total 

Phosphorus/o-Po4 

PH 

T 
Feb .24-2! 

170 

161 

9.3 

.Q98 

.559 

6.7 

5.3 

7.7 

Raw Influent 
(Station 1) 

Feb.25-26 

170 

160 

19.1 

.186 

1.764 

9.6 

7.1 

7.9 

Feb .26-2i 

180 

150 

22.3 

<.m 
,061 

9.7 

8.1 

7.1 

Ave. 

173 

157 

16.9 

.096 

.795 

8.7 

6.8 

7.6 

Screened Influent 
(Station 2) 

'eb .27-2€ 

165 

70 

27.2 

<.ax 
.035 

10.8 

9.2 

7.1 

Feb 28-Mar I 

205 

111 

24.2 

<.ax 
.056 

9.5 

7.5 

7.1 

Ave 

185 

90.5 

25.7 

<.ax 
.046 

10.2 

8.4 

7.1 
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)araneters 

~~ 

Oxygen Danand/biocMcal 

Residue/non-filterable 

N i  t rogen/mni  a 

Nitrogen/nitrite 

Nitrogen/ni tralx! 

Phosphorus/total 

PhosphoruS/o-P04 

PH 

Final E f f l u e n t  
(Station 3) 

Feb.24-25 Feb.25-2E 

39 

9.9  10.5 

38 38 

14 

.238 ,156 

20.4 20.9 

8.4 8.9 

7.2 

6.8 7.0 

7.8 

Feb.26-27 

71 

39 

10.1 

.181 

17.6 

8.1 

6.2 

6.6 

All u n i t s   i n  mg/l  except pH ( r e l a t i v e   u n i t s ) .  

TABLE 3 CRD ANALYTICAL  RESULTS 

Feb -27-2 

12 

15 

11.6 

.243 

19.7 

8.6 

7.9 

6.7 

Date NFR (mg/ l )  BOD (mg/ l )  

Jan 22/1987 14 
48 3 1  Jan 29/1987 
25 

36 29 Feb 12/1987 
39 26 Feb 5/1987 

Average 
14-31 1 25-48 Range 
25 

Feb.28"ar.l 

21 

32 

11.7 

.m 
21.6 

10.1 

8.4 

6.6 

Percentas 
Ave. Reduction 

31.4 

-- 6.7 

-- 7.5 

-- 8.8 

-- 20.2 

-- .m 
36 10.8 

79 32.4 

82 
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TABLE 4 UNITS CHARACTERISTICS 

I Drum screen Width : 61 cm 

I Spacings: 1.6 mn I 
~~~~~ ~ ~~ 

1 

De-gri t chamber Length: 6.0 m 
Width : 0.6 m 
Depth : 0.3 m 

Equal izat ion  tank  Length:  8.0 m 
Width : 5.7 m 
Depth : 2.3 m 
Volume: 106 cu.m 

Retent ion  t ime:  17.5 h 

Ro ta t i ng   B io log i ca l   Con tac to r :  Model : Autotrol   Aero-Surf  #701-252 
No. o f  stages: 2 
Surface  area : 8 920 sq.m 
Volume : 38 cu.m 

Loading : .0043 cu.m/sq.m.d C.08 t o  161 
R o t a t i o n   v e l o c i t y :  1.3 rpm [l t o  21 t o  

Temperature : 10.8OC [13'to 32"C] 

Retent ion  t ime:  6.3 h 

Dissolved  oxygen : f i r s t  stage : 10.6 mg/l [2 t o  31 
second  stage : 11.0 mg/l [4 t o  81 

Secondary c l a r i f i e r :  Width : 4.4 m 
Length: 4.4 m 
Depth : 4.3 m 
Volume: 121 cu.m 

Retent ion  t ime: 20 h 
Overf low  rate:  7.5 cu.m/sq.m.d [ l6  t o  331 

U l t r a v i o l e t   u n i t :  Model:  Pure  Water Systems w i th   se l f - c lean ing   sc rapers  
~~~~~~~ 

Rating: 99.9% i n a c t i v a t i o n   a t  0.4 cu.m/min (87 gpm) 
No. o f  quartz  tubes: 36 
UV i n t e n s i t y   m e t e r :   n o t   i n s t a l l e d   y e t  

-~ ~ ~~~~~ ~ ~ 

E f f luen t   s to rage  tanks :  Number: 2 
~~~~~ ~ ~ 

Width : 9 m 
Length: 9 m 
Depth : 2.6 m 
Volume: 212 cu.m each 
Retent ion  t ime: 35 hours  each  tank 

Out fa l l :   Length:  4570 m 
Depth : 16 m 
Diameter: 20 cm 
Number o f   d i f f u s e r s :  6 
Pipe  capaci ty  : 143.6 cu.m 
Diameter o f   d i f f u s e r s :  60 mn 
Spacing  between d i f f u s e r s :  5 m 
End pos i t i on ing :  N 48'50' 3.84" 

W 123'26' 26.1" 
~~~~ ~~~~~ ~ ~ 

N.B. All c a l c u l a t i o n s  based on the  average  f low  o f  145 cu.m/d (32,000 Imp gpd). 
Values in   b rackets   a re   des ign   va lues   ob ta ined  f rom  re fe rence 1. 
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4.3 
Systems. 

The u n i t  

Automatic 

meter was 

Disinfect ion The d i s i n f e c t i o n   u n i t   i s   f r o m   P u r e  Water 
I t s   s p e c i f i c a t i o n s   i n d i c a t e  a 99.9% i n a c t i v a t i o n   a t  a 87 gpm f low. 

c o n s i s t s   o f  36 u l t r a v i o l e t   l i g h t  tubes  perpendicu lar   to   the  f low.  

sc rapers   c lean  the   tubes   a t   regu la r   in te rva l  s. The U V  i n t e n s i t y  

n o t   i n s t a l   l e d   a t   t h e   t i m e   o f   t h e   s u r v e y .  A l a r g e  number o f  small 
wh i te  worms were no t iced   ma in ly  on the   ups t ream  s ide   o f   t he   d i s in fec t i on  

u n i t .  
The feca l   co l i f o rm  va lues   f o l l ow ing   t he  U V  1 i g h t   u n i t   v a r i e d  

considerably   ranging  f rom  less  than 10 t o  1800 fecal   col i forms  (FC)/ lOO m l .  
These values  could be d i r e c t l y   r e l a t e d   t o   t h e   i n s t a n t a n e o u s   e f f l u e n t   f l o w  
th rough   the   un i t   (Tab le   5 ) .   Fo r   f l ows   l ess   t han  20 gpm, t h e   d i s i n f e c t i o n  

u n i t  was r e l i a b l e   w i t h   r e s u l t s   l e s s   t h a n  40 FC/100 m l .  For  f lows  higher  than 
20 gpm, t h e   d i s i n f e c t i o n   u n i t   d i d   n o t   r e d u c e   t h e   f e c a l   c o u n t s   t o   l e s s   t h a n  

70 FC/100 m l  as descr ibed i n  PE-5521. 
A f te r   t he  UV u n i t ,   t h e   e f f l u e n t   i s   s t o r e d  and k e p t   a g i t a t e d   i n  one 

o f  two s to rage   t anks   un t i l   d i scha rge   t o  Ganges Harbour on a ebb t i d e .   P r i o r  
to  d ischarge,  sodium  hypochlor i te i s  added  and mixed  approximately 30 

m inu tes   f o r   d i s in fec t i on   pu rposes .  Sodium t h i o s u l p h i t e   i s   t h e n  added t o  
e l im ina te  any res idua l   ch lo r i ne .  O n  February 25, t h e   f i n a l   e f f l u e n t   a f t e r  

c h l o r i n a t i o n  and dech lo r ina t i on  was d i s i n f e c t e d   t o   l e s s   t h a n  10 FC/100 m l .  
The t o t a l   r e s i d u a l   c h l o r i n e  was 0.1 mg/l  and t h e   s u l p h i t e   l e v e l  was 0.0 mg/l 

These r e s u l t s   i n d i c a t e d   t h a t  more sodium th iosu lph i te   shou ld  have  been  added 
t o   e l i m i n a t e   a l l   t h e   r e s i d u a l   c h l o r i n e .  
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TABLE 5 FECAL  COLIFORM  REDUCTIONS 

Date Time Raw 
(FC/lOQnl (FC/lOhl) (FC/lOhl) 
After W Before W 

1 4,500,000 
3,800,000 
3,100,000 
3,100,000 

Instantaneous 
Percentage 

(IlQ g p n )  (FC/lOanl) fkxktion 
Flaw A f t e r  CI2&decI2 

98.6 - 42 
99.9 

52 - 96.8 
20 - 99.9 
0 - 99.9 

42 - 93.7 
32 - 99.3 
0 <lo 

0-52 

4.4 F ina l   E f f luent  Compliance with WMB Permit PE-5521 The l e v e l  

o f  compl i a n c e   w i t h   t h e  Waste  Management Branch (WMB) pe rm i t  PE-5521 f o r  BOD 

and TSS were r e s p e c t i v e l y  60% and 20% dur ing  the  survey  (Table  6) .  EP f i n a l  

e f f l u e n t  samples  were 24 hour   f low  p ropor t iona l   compos i te  compared t o   g r a b  
samples permi t ted   by   the   p rov inc ia l   permi t .  

The d ischarge  f low was less   than  the  maximum p e r m i t t e d   r a t e   o f  410 

cu.m/d during  the  survey  (Tab1 e 7 ) .  The e f f l u e n t  was  a1 so discharged  on 
ebb ing   t i des   on l y  as r e q u i r e d   i n   t h e   p e r m i t .  

The UV u n i t   c o u l d   n o t   d i s i n f e c t   t h e   f i n a l   e f f l u e n t   t o  a l e v e l   l e s s  
than 70 FC/lOO m l  c o n s i s t e n t l y .   A f t e r   c h l o r i n a t i o n  and dech lo r ina t i on ,   t he  
fecal   count  was below  10 FC/100 ml 

TABLE 6 FINAL EFFLUENT  COMPLIANCE  WITH WMB PERMIT PE-5521 

Permi t  1  eve1 s 1 Days  compl i ed/No. o f  days 1 Percentage compl i ance I 
BOD : 25 mg/l 
TSS : 25 mg/l 
Flow: 410  cu.m/d 
Fecal c o l  i forms: 

i )   l e s s   t h a n  70 FC/100 m l  

i i )   l e s s   t h a n  70  FC/100 ml 
a f t e r  UV u n i t  

a f t e r  UV, C12 and  deCl2 

60 
20 

100 

43 

100 

I 
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TABLE 7 DAILY DISCHARGED VOLUMES TO GANGES  HARBOUR 

I Date 

Discharged Volumes 
(cu.m) ( I M P  g a l )  

, -~ ~ 

Feb. 24 
Feb. 25 

26,400 120 

26,640 121 Mar. 1 
28,430 129 Feb. 28 
39,760 181 Feb. 27 
47,200 * 215 * Feb. 26 
29,480 134 

Average 150 32,985 

* The f i n a l   e f f l u e n t  was s tored  under   EP's   request   for  a dye t e s t .  
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CONCLUSIONS 

1 . The f i n a l   e f f l u e n t  BOD and NFR r e s u l t s  met  the WMB Permit   requirements 

r e s p e c t i v e l y  60% and 20% of   the   t ime.  

2. The u l t r a v i o l e t   d i s i n f e c t i o n   u n i t  was n o t   a c h i e v i n g   d i s i n f e c t i o n   t o  a 
l e v e l  1 ess  than 70 FC/100 m l  f o r   a l l   f l o w   v a r i a t i o n s .  

3 .  The f i n a l   e f f l u e n t  was n o t   t o x i c   t o   f i s h   a t  100% concentrat ion  over  a 96 
hour  exposure  period. 

4. The f low  equal izat ion  system was no t   work ing   p roper ly  due t o   t h e  

o v e r s i z i n g   o f   t h e  pumps l i f t i n g   t h e  wastewater t o   t h e  RBC. 

5. The b a t c h   c h l o r i n a t i o n  was e f f e c t i v e .  

6. The ae ra t i on   i n   t he   equa l i za t i on   t ank   appeared   t o  be excessive  and  could 

be creat ing  problems downstream. 

7. The media on the  RBC d i sk  was b lack and t h i n  showing an unhealthy  and 

s t ressed  bac ter ia   popu la t ion .   Th is   cond i t ion   cou ld  be due t o  one o r  a 
combination o f   t h e   f o l l o w i n g   f a c t o r s :  1) low  organic   loading,  2 )  low 
temperature o f   t h e   i n f l u e n t   t o   t h e  RBC and 3 )  no-f low  per iods due t o  
i n e f f i c i e n t   f l o w   e q u a l i z a t i o n .  



-15- 

RECOMMENDATIONS 

1. The pumping  f rom  the  equal izat ion  tank  to   the RBC should  be made more 
f l e x i b l e   t o  a1 1 ow an equal   f low  through  the  t reatment   p lant  24 hours a 

day. 

2. The UV i n tens i t y   me te r   shou ld   be   i ns ta l l ed  as  soon a s   p o s s i b l e   t o  

determine i f  t h e   i n t e n s i t y   i s  up t o   s p e c i f i c a t i o n s .  

3. The d isso lved oxygen l e v e l   i n   t h e   e q u a l i z a t i o n   t a n k   s h o u l d  be k e p t   t o  

the  minimum 1 eve1 requ i red   to   con t ro l   odours .  

4. The operator   should  obta in  a s u l p h i t e   k i t   t o   d e t e r m i n e  i f  enough sodium 
t h i o s u l p h i t e   i s  added to   e l im ina te   res idua l   ch lo r i ne   be fo re   d i scha rg ing  

t o  Ganges Harbaf.ir. 
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