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- The Tsulquate and the Airport Sewage Treatment  Plants were 
A e w u a t e d  over a 5-day period from June 9 t o  June 14, 1986. The plants were 

ia'st  evaluated i n  December 1978 as par t  of a she1 1 fish survey of Hardy Bay 
and Beaver Harbour (EPS Regional Program Report  79-18). 

In 1978,  operational problems were found a t  the  Tsulquate STP 
mainly due t o  the  contact  stabilization mode of operation and the  large  flows 
d u r i n g  wet weather. In 1982,  the mode of operation was changed from contact 
s tabi l izat ion t o  extended  aeration al lowing easier  control for the STP 
operator.  Since  1978,  the Department of  Highway's f a c i l i t i e s ,  the homes 
d o n 9  Beaver Harbour and  the Fort  Rupert  Indian  Reserve have connected t o  the 
Airport STP creating a larger load  on the  plant. 

This  report  represents an assessment of the  treatment  plants under 
the above modified  conditions. Recommendations are made t o  improve the final 
effluent qual i t y  and t o  protect  the  fishery  resources in  the Port Hardy 
coastal  waters. 
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. .  " Les usines de traitement d'eaux  usees Tsulquate e t  Aeroport furent 
" 

eta1 u6es pendant  une periode de 5 jours du 9 au 14 j u i  n ,  1986. Ces usines de 
trai tement furent evaluees pour l a  dernih-e fo i  s en  decembre 1975 faisant 
partie d'une etude de l a  pkhe de mol lusques de l a  baie Hardy e t  de  Beaver 
Harbour (SPE rapport regional 73 -18). 

En 1978, des  problemes op6rationnels furent  dkouverts 3 l'usine de 
traitement Tsulquate dii principalement au mode d'operation de stabilisation 
de contact e t  aux larges d e b i t s  pendant  les  fortes  pluies. En 1982, l e  mode 
d'operation f u t  change de l a  stabilisation de contact 3 aeration prolongee 
permettant u n  contr6le plus facile pour l'operateur de l'usine de traitement. 
Depuis 1978, les fac i l  i t&s  du departement  des routes,  les maisons le  long de 
Beaver  Harbour e t  l a  reserve indienne de Fort Rupert furent connectees B 
1 'usine de trai tement Aeroport creant une charge plus grande sur cel le-ci . 

Ce rapport  represente une evalua t ion  des usines de trai tement  sous 
les conditions modifiees citees ci-dessus. Des  recommendations sont 
apportees a f i n  d'ameliorer l a   q u a l i t 6  des effluents f i n a u x  e t  de proteger les 
ressources de Poisson  dans les eaux c6tiSres de Port  Hardy. 
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A 

1 INTRODUCTION 

.. 
" An assessment of the operation and performance of the Tsulquate and 
AFrport  Sewage Treatment Plants  (STP's) a t  Port Hardy  was carried o u t  from 
June 9 t o  14 ,  1986, by Environmental Protection ( E P ) ,  Conservation and 
Protection. 

" 

Twenty-four  hour  composite  samples of the raw inf luent  and f ina l  
effluent were taken for 5 consecutive days a t  b o t h  locations. These  samples 
were preserved and k e p t  cool u n t i l  delivery a t  EP's West  Vancouver 
Laboratory. One bioassay (LC501 was  run on the f i n a l  effluent of  b o t h  plants 
a t  EP's North  Vancouver Laboratory. Bacteriological, dissolved oxygen, 
temperature and ammonia tests were  performed on s i te  for  the raw and f ina l  
effluent. 



- 2 -  
m 

Y 

I 

m 

I 

Y 

Y 

I 

I 

I 

I 

Q 

I 

2 TSULQUATE  STP (PE-385)  

2 .I P l a n t   D e s c r i p t i o n  
- 

The Tsulquate STP i n s t a l l e d   i n  1971 i s  an  Ecodyne-Smith  and 
. .  

L a l e s s  Model  69-R-500. The r e p o r t e d   p l a n t   n o m i n a l   c a p a c i t y   i s  

l i 9 4  cu*m/day  (416,700  Impogpd) on an average d a i l y   f l o w   b a s i s  when operated 

i n   t h e   c o n t a c t   s t a b i l i z a t i o n  mode, and  1264 cu-m/d (278,200 Imp-gpd) i n   t h e  

extended  aerat ion mode. 

The p l a n t  was operated i n   t he   ex tended   ae ra t i on  mode u n t i l   a b o u t  

1978 and  then  converted t o   t h e   c o n t a c t   s t a b i l i z a t i o n  mode. I n   l a t e  1982, the  

operation  node was r e t u r n e d   t o   t h e   o r i g i n a l   e x t e n d e d   a e r a t i o n   t o   c o n t r o l  

s ludge  bu lk ing  probl  ens encountered. 

The p lan t   serv ices   the   towns i te   a rea   ex tend ing  as fa r   sou th  as the 

Quatse  River  as  wel l  as the  Tsulquate  Indian  Reserve No. 4 j u s t   n o r t h   o f   t h e  

t rea tment   p lan t   (F igure   1 ) .  

The t reatment   cons is ts   o f   coarse  screening  (1 .5  inch  or  3.8 cm 

spac ings) ,   aera t ion   and  se t t l ing   (F igure  2 ) .  The f i n a l   e f f l u e n t   i s  

discharged  to  Hardy Bay through a 610  meter (2000 f e e t )   l o n g  open  ended 
o u t f a l l  0.3 m (12  inches) i n  d iameter   to  a depth o f  6.1 meters (20 f e e t ) .  

Sludge i s   r e t u r n e d   t o   t h e   a e r a t i o n   t a n k   o r   w a s t e d   t o   t h e   a e r o b i c   d i g e s t e r .  

Twice a week, s tab i l i zed   s ludge  f rom  the   aerob ic   d iges ter   i s   d ischarged down 

t h e   o u t f a l l .  Sludge i s  t h e n   w a s t e d   f r o m   t h e   f i n a l   c l a r i f i e r   i n t o   t h e   a e r o b i c  
d iges te r   a l l ow ing   t he   ae ra t i on   t ank   so l i ds   con ten t   t o  be lowered. An 

u l t r a s o n i c   f l o w m e t e r   i s   i n s t a l l e d  on a V-notch  weir a t   t h e   c h l o r i n a t i o n  

chamber o u t l e t  and records   f low on  7-day  24-hour char ts .  

Two a i r  blowers  are  used a1 t e r n a t i v e l y  a1 1 owing a spare  b lower   to  
be a v a i l   a b l e   a t   a l l   t i m e s   i n  case o f  a breakdown. 

Ch lo r ina t i on  was stopped i n  1983 due t o   t h e   p l a n t   i n c a p a b i l i t y  t o  

produce   cons i s ten t l y   h igh   qua l i t y   e f f l uen t  because o f   1 )   o v e r l o a d i n g   d u r i n g  

wet  weather  f low  condi t ions and 2)   d ischarge  o f   d iges ted   s ludge  th rough  the  

o u t f a l l .  Hardy Bay i s   c losed   t o   she l l f i sh   ha rves t i ng   under   Schedu le  1 Area 

12-1 o f   t h e   P a c i f i c   S h e l l f i s h   R e g u l a t i o n s   ( F i g u r e   1 ) .  
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CHLORINE  CONTACT Sampling Points 

AERATION TANK 

AEROBIC SLUDGE 
Dl  GESTER 

I = &Stabilized  Sludge  to  Outfall 

FIGURE 2 TSULQUATE  STP  FLOW  DIAGRAM 
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2.2 Discussion 

The sampl ing  points  are shown i n   F i g u r e  2. The e f f l uen t   samp l ing  

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

: .Consequent ly ,   the   e f f luen t   charac ter is t i cs  do n o t   i n c l u d e   t h e   e f f e c t   o f   t h e  
r- 

shdge  discharged on a regu la r   bas is   th rough  the   ou t fa l l  . 
Table 1 shows t h e   a n a l y t i c a l   r e s u l t s .   F i n a l   e f f l u e n t  BOD values 

var ied  f rom 6 t o  13 mg/l f o r  an average o f  9 mg/l (89% reduc t ion) .  NFK 

l e v e l  s var ied  f rom 22 t o  37 mg/l f o r  an  average o f  30 mg/l (75% reduc t i on ) .  
These va l  ues show an e f f l   u e n t   o f  good qual i ty  b u t   t h e  sol i d s   l e v e l  s when 

compared w i th   t he   l ow  BOD l e v e l s   c o u l d   i n d i c a t e  a s e t t l   i n g  problem. 

Table 2 shows the STP c h a r a c t e r i s t i c s .  The de ten t ion   t ime under. 

average  f low  condi t ions was lower   than  the  typ ica l   range  va lues  for  at) 

extended  aerat ion  act ivated  s ludge. The flows  ranged  from  1350 t o  

1500 cu-m/d (300,000 t o  330,000 Impogpd)  and  can  be  considered  as  dry  flow 

cond i t i ons  because of   the  dry  weather  exper ienced  dur ing  the  survey 

(Table  13).  The vo lumet r ic   load ing  was w i t h i n   t h e   t y p i c a l   r a n g e   b u t   a t   t h e  

lower  end  demonstrat ing  that   the  organic  loading was low   fo r   t he   ae ra t i on  

tank  s ize.  

The F/M r a t i o  was high, when compared to   des ign  va lues  for   extended 

aerat ion,   main ly  due t o   t h e   l o w  MLSS maintained i n   t h e   a e r a t i o n   t a n k   b u t  

would be i n   t h e   r i g h t  range f o r  a c o n t a c t   s t a b i l i z a t i o n   o r   c o n v e n t i o n a l  mode 

o f   opera t ion .   H igh  F/M r a t i o   u s u a l l y   r e s u l t   i n  a d ispersed  bacter ia l   growth 
which i s  more d i f f i c u l t   t o   s e t t l e   l e a d i n g   t o   h i g h e r   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 residues. The MLSS r e s u l t s  were we1 1 bel  ow t h e   t y p i c a l  Val ue 

range f o r  e x t e n d e d   a e r a t i o n   b u t   f e l l   i n t o   t h e   c o n t a c t   s t a b i l i z a t i o n   c a t e g o r y .  
The parameters show t h a t   t h i s  e x t e n d e d   a e r a t i o n   p l a n t   i s   r u n   w i t h   c o n t a c t  

s tab i l   i za t ion   parameters .  

The MLSS var ied   every  day from a h igh  va lue on Monday mornings 

(2000 t o  2300 mg/ l )   be fo re   s l  udge wast ing i s  accompl i s h e d   t o  a second h igh  

value on  Thursday.s when a second  batch o f  sludge i s  wasted t o   t h e   a e r o b i c  

d iges ter   (Tab le  3 ) .  Twice a week, approximately 90 cuom (3150 c u - f t )   o f  

d igested  s ludge was discharged from the   d iges te r   t h rough   the   ou t fa l l .  

Table 4 g ives   the   re tu rn   s ludge  charac ter is t i cs .  
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rCTERISTICS 

Popu la t ion  Served: a prox. 3900 
.. " Average  Flow:  1540 m 5 /d 
" 

Aerat ion   Sec t ion  

vo1 ume  (m3 1 
Depth (m) 
Deten t ion  Time 

MLSS (mg/l ) 
MLVSS (mg/l ) 
F/M (kg  BODg/kg 
MLVSS. day) 

Volumetr ic  Loading 
(kg  BODg/d-day) 

( h r )  - avg. f l o w  

C l a r i f i c a t i o n   S e c t i  

714 
4.6 

11 .o 
828-1340-413 
738-1150-370 

0.27-0.16-0.43 

0.20-0.19-0.16 

vo1 ume  (m3 1 
Depth (m)  
Radius ( m )  
Deten t ion  Time (hr) 
Hydraul ic  Loading 

(m3/d/m2) 
Weir  Loading 

(m3/m*day) 

I 
S1 udae D i  aes t ion   Sec t ion  

I 

347 
4.6 
4.9 
5.4 

20.4 

50 .O 

yo1 ume (m3) 
Depth (m) 
S1 udge Discharged 

Through O u t f a l l  
(m3/week ) 

(days 1 
Deten t ion  Time 

410 
4.6 

appx. 180 

16 I 

T Y P I C A L   V A L U E S ( 1 )  

EXTENDED 
AERATION 

18-36 
3000-6000 

0.05-0.15 

0.16-0 -40 

CONTACT 
STABILIZATION 

CONTACT 1.0-3.0 
STABIL. 3.0-6.0 

1000-3000 

0.2-0.6 

0.96-1.2 

2-3 

12-41 

max. 125-250 

CONVEN- 
T I  ONAL 

3-5 
3OU0-6OOi 

0.2-0.6 

0.80-1.9 

15 

7 
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The D.O. levels  fluctuated from 0.9 t o  6.3 mg/l as  the  solid 
contents i n  the mixed 1 iquor varied from 2000 t o  600 mg/l (Table 3);  

acxeptable D.O. levels range from 1.0 t o  2.0 mg/l. Too much aeration is  
provided when D.O. 1 eve1 s exceed 2.0 mg/l and represents a  waste of energy. 

' . A r t  excess o f  aeration can also  alter  the  f loc formation and  impede se t t l i ng  
r- 

i~ the f i n a l  c l a r i f i e r .  

TABLE 3 TSULQUATE  STP  AERATION TANK SOLIDS AND OXYGEN LEVELS 

DATE 

June 2 
June 3 
June 4 
June 5 
June 6 
June 9 
June 10 
June 11 
June 12 
June 13 

TABLE 4 

SLUDGE WASTING 

~~ ~ 

No 
Yes 
No 
No 
Yes 
No 
Yes 
No 
No 
Yes 

MLNFR* 
( STP 1 

2270 
610 

1400 
181 0 
690 

1980 
7 00 

1120 
1780 
" 

MLNFR* 
(EP) 

" 

" 

" 

" 

" 

" 

" 

828 
1340 
413 

MLVNFK* 
(EP) 

" 

" 

" 

" 

" 

" 

738 
1150 
370 

TSULQUATE  STP  RETURN  SLUDGE  CHARACTERISTICS 

MLFNFR* D . 0 . * 
(EP) 

" 

6.3 " 

0.9 " 

2.6 " 

1.3 " 

1.8 " 

3.8 " 

1.1 

90 3.8 
183 0.9 
43 6.1 

DATE FNFK (mg/l ) VNFR (mg/l ) NFR (mg/l)  

June 11 

610 2270 2880 June 13 
403 2960 3360 June 12 
308 1920 2230 

Average 2820 2380  440 
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The f ina l   c la r i f ie r  had a  detention time greater than the  typical 
values, an hydraulic  loading  within  the  typical  range and a low weir  loading 
(fable  - 2 ) .  These values  indicate t h a t  the   c la r i f ie r  should be able t o  handle 

I ,  up t o  twice  the flow experienced d u r i n g  the survey  without  noticeable 
pgFformance change. A t  peak periods  of  the  day, h i g h  water level was 
observed on the  outside of the V-notch  crown creating an overflow  over  the 
notches. Sol ids on the  surface were then a1 1 owed t o  escape  the  weir. This 
situation seemed t o  originate from a  lack of  head  between the  outside skirt 
o f  the crown and the  chlorine  contact chamber out le t .  This lack of pressure 
head could r e su l t  from 1) outlet  pipe from the  clarifier  to  the  chlorine 
contact chamber being  too  small, 2 )  blockage i n  the  outlet  pipe from the 
c l a r i f i e r  or 3 )  V-notch a t  the  outlet  of the  chlorine  contact chamber being 
too h i g h .  

” 

The fecal  coliform  levels were n o t  reduced t o  the  extent  expected 
i n  a  secondary  treatment  plant (Table  5 ) .  Further  investigation is  required 
to  establish  the reason for the  inefficient removal of coliforms. 

TABLE 5 FECAL  COLIFORM  LEVELS* 

DATE 

June 11 
June 12 
June  13 

Average 

INFLUENT (fecal col ./lo0 ml ) 

4 x 106 
8 x 106 

4.2 x 106 

EFFLUENT (fecal col ./lo0 ml ) 

2.3 x 106 
1 x 106 
6 x 105 

I 5 .4  x 106 I 1.3 x 106 

* using Membrane Fi l t ra t ion method 

A1 though Table 6 indicates  that  the  Tsulquate STP complied w i t h  the 
Waste  Management  Branch (WMB) permit w i t h  respect t o  BOD and TSS eff luent  
quality d u r i n g  the survey, i t  i s  important  t o  note: 1) the  dry  weather 
experienced d u r i n g  the  survey d i d  not  permit an assessment o f  the  plant 
performance under wet weather  flows and 2 )  the  sludge is  discharged from the 
digester on a  regular  basis. Although l i t t l e   p rec ip i t a t ion  occurred d u r i n g  
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t h e  survey, it i s  known t h a t   i n f i l t r a t i o n   i n t o   t h e  sewer system i s  a major 

problem. The d i s t r i c t   i s   p u r s u i n g  a p l a n   t o   c o r r e c t   t h e   s i t u a t i o n .  

TABLE 6 TSULQUATE  STP  COMPLIANCE  WITH WMB PE-385 
. .  
" 

" 
" PE-385: Maximum BOD = 45 mg/l 

Maximum NFR = 60 mg/l 

~~~~~~~ ~~ ~ 

NUMBER OF SAMPLES PERCENT OF  COMPLIANCE 

BOD 
NFR 

100 5 
l0il 5 

A t  the  t ime  o f   the  survey,   the homemade automatic  screen  cleaning 

system was no t   ope ra t i ng   p roper l y  and d a i l y  manual c lean ing  was requi red.  

Any sol ids  accumulat ion on the  screen  created a back f l ow   to   t he  pump 

s ta t i on .  

Large amounts o f  grease and f l o a t a b l e s  were  found a t  t he   su r face   o f  

t he   secondary   c la r i f i e r .   Th i s  scum  was manually removed i n s t e a d   o f   b e i n g  

re tu rned   t o   t he   ae ra t i on   t ank .  The operator  ment ioned  that   once  every 5 
yea rs   t he   p lan t  has t o  be empt ied   ou t   to   c lean  ou t   the   accumula ted   g r i t   f rom 

the  tank  bottoms. The accumulated g r i t  decreases  the  actual   p lant   capaci ty 

and  can a l s o   p l u g   t h e   a i r   i n j e c t o r s  as we l l  as damage the  pumps. 
The b ioassay   tes t  on t h e   f i n a l   e f f l u e n t   i n d i c a t e d   t h a t   t h e   e f f l u e n t  

was n o t   t o x i c   t o   r a i n b o w   t r o u t   u n d e r y e a r l i n g s   o v e r  a 96 hour  exposure 

per iod.  

2.3 Concl u s i  ons 

I 

I 

1. The Tsulquate STP was being  operated i n  an extended  aerat ion mode w i t h  

c o n t a c t   s t a b i l i z a t i o n   c h a r a c t e r i s t i c s .  

2. The f i n a l   e f f l u e n t  met  the WMB p e r m i t   l e v e l s  f o r  BOD and NFR dur ing   the  

survey  period. 
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3. Excessive  groundwater i n f i l t r a t i o n   i n t o   t h e   c o l l e c t i o n  system  overloads 

t h e  STP during  wet  weather. - 
- 

. ..  4. The f i n a l   e f f l u e n t  was n o n - t o x i c   t o   r a i n b o w   t r o u t   a t  100% concentrat ion.  

5 .  'Grit and  grease  accumulate i n   t h e   p l a n t  and create  operat ing  problems. 

" 

" 
" 

6. Sludge  disposal   through  the  outfal l  i s   n o t  an a c c e p t a b l e   p r a c t i c e   a t   t h i s  

l o c a t i o n  where there  are  extens ive  c lam beds. 

7. Back-up f l o w   a t   t h e  secondary c l a r i f i e r   o u t l e t  causes t h e   c l a r i f i e r   w e i r  

t o  be  submerged d u r i n g   d a i l y  peak f lows. 

2.4 Recommendations 

1. E f f o r t s   t o   m i n i m i z e   g r o u n d w a t e r   i n f i l t r a t i o n   i n t o   t h e   c o l l e c t i o n   s y s t e m  

should be  pursued. 
r 

2. Headworks s h o u l d   b e   i n s t a l l e d   t o  remove g r i t  and  grease  which i s  
a present ly  accumulat ing i n   t h e   p l a n t .  

111 

1 

3. To a l l o w   t h e   p l a n t   t o   o p e r a t e   s a t i s f a c t o r i l y  i n  the  extended  aerat ion 
mode, the  needed e x t r a  volume could  be  provided by us ing  the e x i s t i n g  

aerobic   d igester .   Th is   procedure  would  a l low  f low  f luctuat ions  to  be 

handle more e f f e c t i v e l y  and would  produce  lesser amounts o f  sludge. 

4. A new s l  udge d iges te r  and  sludge  disposal  system  shoul d be  added t o  
e l im ina te   s ludge  d isposa l   th rough  the   ou t fa l l .  

5 .  The V-notch  'a t   the  ch lor ine  contact  chamber o u t l e t   s h o u l d  be lowered  to  

c rea te  a l a r g e r  head d i f f e r e n c e .   T h i s   w o u l d   p r e v e n t   t h e   c l a r i f i e r  

over f low  we i r   be ing  submerged a t  peak f lows. The u l   t r ason ic   wa te r   l eve l  

meter  should a1 so be lowered  the same d is tance.  
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3 PORT HARDY AIRPORT STP (PE-4168) 

3 .,I Plant  Description 
- The Airport STP normally operates in the extended aeration mode and 

: ,this was the case during the survey period (Figure 3 ) .  The STP hdS been in 
oiTration since 1977. The sewage  was coarse screened (1.25 inch or 3.2 cm 
spacings),  aerated and clarified before being discharged t o  the Queer] 
Charlotte Strait  through a 0.3 m (12 inch) 550 m (1800 fee t )  long  single  port 
outfall t o  a 18 m (60 feet) depth. The sludge  accumulated  in the clarifier 
i s  returned t o  the  aeration  section  close t o  the influent in l e t .  According 
t o  the Waste  Management  Branch (WMB) Permit PE-4168, sludge may be wasted 
through the out fa l l  on an ebbing spring  tide. On average, sludge i s  wasted 
down the o u t f a l l  once a month  during right  tide  conditions. There i s  no 
aerobic sludge digester compartment (as compared t o  the Tsulquate SIP) .  A n  
ultrasonic flowmeter installed on the V-notch after the f i n a l  clarifier 
records the flow on 7-day 24-hour charts. 

Besides serving the Port Hardy Airport,  this STP services the 
Beaver  Harbour Community, the  Airport Inn  and the Fort Rupert  Indian Vi1 1 age 
(Figure 1 ) .  The  Tacan Industrial Park  has a hold ing  t a n k  w h i c h  i s  pumped o u t  
t o  the STP on a periodic  basis. 

3.2 Discussion 
The  sampl  ing points  are shown on Figure 3.  There  was no sl udye 

wastage through the o u t f a l l  during the survey period. 
Table 7 shows the analytical  results. BOD levels in the final 

effluent were less than 5 mg/l indicating high  biochemical degradation (95% 
reduction). NFR values for the f i n a l  eff luent  ranged  from  38 t o  49 mg/l 
indicating poor settling (63% reduction). The D.O. i n  the aeration tank was 
elevated ( 5  t o  9 mg/l ) which can contribute t o  poor sett l  i n g  and energy 
wastage (Tab1 e 9 ) .  

Significant  nitrification reduced the ammonia level by 82%. The pH 
values dropped drastically from 7.2 in the influent t o  3.7 in the effluent. 
The  STP's pH meter ind ica t ed  values ranging from 6.2 t o  6.4 and differ from 
EP values. The a l k a l  ini t y  dropped dramatically from 125 t o  less t h a n  
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0.5 mg/l (detection limit). Nitr i f icat ion produces acidic  conditions which 
which are  counterbalanced by a depletion of a1 kal i n i ty  i n  the wastewater. 
Equations 1 and 2 show  how nitrif ication  favors  acidic  conditions ( H +  
production resulting i n  low pH) and Equation 3  shows how the ammonia (NH4+) 

' ?&bines w i t h  the bicarbonate  ion (HCO3), instead  of HCO3- combining w i t h  H+ 

(EqBation 4 ) ,   t o  buffer pH changes (7 ) .  

Equation 1: 15C02 + 13NH4+ ----) 10N02- + 3CgH7N02 + 23H+ + 4H20 
Ni trosomonas 

Equati 

Equati 

on 2: 5C02 + NHq+ + 10N02- ----) lONO3- + C5H7N02 + H+ 
Nitrobacter 

Equation 4:  HCO3- + H+ ----) H2CO3 

Theoretically,  approximately 7  mg/l of a1 ka l in i ty   as  CaC03 i s  
destroyed  per  milligram  of ammonia oxidized ( 6 ) .  The average ammonia 
reduction  being 14 mg/l d u r i n g  the  survey, a  98 mg/l a lka l in i ty  would  have 
been needed to  buffer pH changes. The r e su l t s  show tha t  the 125 mg/l 
a1 kal i n i t y  was not  able  to buffer the pH since  the a1 kal i n i  ty  was completely 
u s e d   u p   a n d  pH dropped  to  3 .9 .  S1 u d g e   d i g e s t i o n   c o u l d   b e   r e l e a s i n g   e x t r a  

load o f  ammonia and decreasing the a lka l in i ty  more than  anticipated. 
Table 8 shows the Airport STP charac te r i s t ics .  The detention time 

was longer  than  typical  values  for extended aeration  activated  sl  udge 
indicating  the  plant is  underloaded. The  mixed  1 iquor suspended sol ids met 
recomended Val ues. The F/M r a t i o  and  vol umetric  loading were we1 1 bel ow 
design Val ues mainly  because  of the 1 arge  size  of the aeration tank compared 
t o  the flow. 

The c l a r i f i e r  a1 so exceeded a1 1 the typical  design  values due t o  
i t s  1 arge  size compared w i t h  the flow  through the  plant a t  the time of the 
survey. The flows  varied from  420 t o  440 cu*m/d (92,000 t o  97,000 Imp-gpd) 
throughout the survey d u r i n g  which dry weather  predominated (Table  13). 
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TABLE 8 AIRPORT  STP  CHARACTERISTICS 

s Population  Served:  approx.  1200 
- Average  Flow:  440 m3/day 

. 
&- 

Aerat ion  Sect ion 

VOI ume  (m3 
Depth ( m )  
Detent ion Time ( h r )  
- avg. f l o w  

MLSS (mg/ l )  
MLVSS (mg/l ) 
F/M (kg BOD5/kg MLSS-day) 
Volumetr ic  Loading 

(kg BOD5/m3*day) 

C l a r i f i c a t i o n   S e c t i o n  

vo1 ume (m3 1 
Depth ( m )  
Radius ( m )  
Circumference (m) 
Area (m2) 
Detent ion Time ( h r )  

Hydraul i c  Loading 

Weir  Loading  (m3/m-d) 

- avg. f l o w  

(m3/d/m2) 

926 
4.4 

50.5 
3990-3790-3950 
3320-3180-3300 

0.013-0.017-0.011 

0.044-0.053-0.036 

3 34 
3.7 
5.0 

31 .O 
79.6 

18.2 

5.5 
14.2 

TYPICAL VALUES (1) 
FOR EXTENDED AERATION 

18-36 
3000-6OOU 

0.05-0.15 

0 16-0  -40 

TYPICAL VALUES ( 2 )  

max. 

2-3 

12-41 
125-250 

Tables 9 and 10 show the   ac t i va ted   s ludge  and the   re tu rn   s ludge 

c h a r a c t e r i s t i c s   a r e   i n   t h e   t y p i c a l   r a n g e   f o r   r e s i d u e s .  
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TABLE 9 AIRPORT  STP  ACTIVATED  SLUDGE  CHARACTERISTICS  (AERATION  TANK) 

- AVERAGE J U N E  13 JUNE 12 JUNE 11 
- 

. .  - 3910 3950  3790  3990 - NFR 
VNFR 

647  656 612 67 2 ' FNFR 
3267 3300  3180  3320 

D.O. 7.5 5.5* " 9.5 

A1 1 u n i t s   a r e   i n  mg/l 
* a f t e r  oxygen input  adjustment on June 12 

TABLE 10 AIRPORT  STP  RETURN  SLUDGE  CHARACTERISTICS 

J U N E  11 JUNE 13 JUNE 12 

NFR 

1580  4260* 1030 FNFR 
6320 21500*  5370 VNFR 
7900 25800*  6400 

A1 1 u n i t s   a r e   i n  mg/l 
* these   va lues   a re   no t   rep resen ta t i ve   o f   t he   re tu rn   s ludge   cha rac te r i s t i cs  

Feca l   co l i fo rm  reduc t ions  were i n   t h e   o r d e r   o f  100 which i s  an 

expec ted   va lue   fo r   th is   t ype  o f  t reatment   (Table 11). 
Table 12 shows t h a t   t h e   A i r p o r t  STP compl ied  wi th   the Waste 

Management Branch  Permi t   for  BOD, NFR and f lows  dur ing   the   t ime of the  

survey. However, these  values do not  account  for  sludge  wastage  through  the 

o u t f a l l  on regu la r   bas is .  

The b i o a s s a y   t e s t   i n d i c a t e s   t h a t   t h e   f i n a l   e f f l u e n t  was t o x i c   t o  

r a i n b o w   t r o u t   u n d e r y e a r l i n g s   a t  a c o n c e n t r a t i o n   o f  46.1%. The t o x i c i t y  seems 

to   o rg ina te   f rom  the   l ow  pH v a l u e   o f  3.9 which was exp la ined  p rev ious ly ,  

The c l a r i f i e r ' s   o v e r f l o w   w e i r   i s   c o r r o d e d   a l l o w i n g   t h e   e f f l u e n t   t o  

f low  through  instead o f  over  the weir.  
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TABLE  11  FECAL  COLIFORM  LEVELS 
- 
- DATE EFFLUENT (Fecal col  ./lo0 ml ) INFLUElYT (Fecal col ./lo0 ml ) 

._ 
r- 

.June 10 
4 x  106  June  11 
8 x  106 

1.6 x 106 7 x  106 June  13 
8.6 x  105 4.8 X 107  June  12 

2 x 104 

Average 1.7 x 107 8.3 X 105 

* using  Membrane  Filtration  method 

TABLE  12  AIRPORT  STP  COMPLIANCE  WITH  WMB  PE-4168 
Permit PE-4168: Maximum BOD = 45 mg/l 

Maximum NFR = 60 mg/l 
Maximum  Flow = 1250  m3/d 

NUMBER OF SAMPLES  PERCENT OF COMPLIANCE 

BOD 

100 5 F1 ow 
100 5 NFR 
100 5 

TABLE  13  RAINFALL  AT  PORT  HARDY 

DATE RAINFALL (mn) 

June  1 

0.2 June 4 . 
0 June 3 
0 June 2 
0 

June 5 2.8 
June 6 1.8 
June 7 3.0 
June 8 0 

DATE RAINFALL (ma) 

June 9 
June  10 

0 period June  11 
survey 

June  13 
0 June  12 

E 0 1 June  14 trace 
June  15 14.4 

Reference:  Atmospheric  Environment  Service,  Environment  Canada 
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3.3 Conclusions 

1. - The Airport STP i s  underloaded. 
- 

- . .  2.- The f ina l  effl uent met the WMB permit level s for BOD, NFR and flow during 
-c the survey period. 

3. The f i n a l  effluent was toxic t o  fish a t  a 46% concentration because o f  
low pH. Low pH values are caused by the long aeration time creating a 
reduction of amnonia. This ammonia reduction, no t  required a t  this STP, 
favors low pH values once the buffering or a1 kal i n i  ty i s  completely used 
up by the ammonia. 

4. The D.O. values in the aeration tank  are too  h i g h .  This practice could 
impede sludge settling and represents an energy  waste. 

5. The clar i f ier ' s  overflow  weir i s  seriously corroded. 

3.4 Recommendations 

1. The dissolved oxygen level i n  the aeration tank should be reduced t o  a 1 
t o  3 mg/l level . 

2. The clar i f ier ' s  overflow  weir should be f i x e d  or replaced. 

3. pH readings a t  different  locations in the aeration tank and clarifier 
should be  done t o  confirm the findings and determine pH variations 
pattern. 

4. I f  1 ow pH values persist, ha1 f the aeration tank should be  used t o  
decrease nitrification and keep pH over 6.0. A wall should be installed 
and p i p i n g  changed t o  accomodate the modifications. 
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4 GLOSSARY 

- pH: The r e c i p r o c a l   o f   t h e   l o g a r i t h m   o f   t h e   h y d r o g e n - i o n  

" ions, i n  grams, p e r   l i t e r   o f   s o l u t i o n .   N e u t r a l   w a t e r ,   f o r  

- 
concentrat ion.  The concentrat ion i s  the  weight   o f   hydrogen 

. .  
" 

example, has a pH value o f  7 and a hydrogen- ion   concent ra t ion   o f  

10-7. 

A l k a l i n i t y :  The capac i t y   o f   wa te r   t o   neu t ra l i ze   ac ids ,  a proper ty   impar ted 

by  the  water 's  content  of   carbonates,   b icarbonates,   hydroxydes, 

and occas iona l l y   bo ra tes ,   s i l i ca tes ,  and  phosphates. It i s  

expressed i n  mil 1 igrams  per 1 i t e r   o f   e q u i v a l e n t   c a l c i u m  

carbonate. 
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