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ABSTRACT 

Environmental  Protection  (EP),  Conservation and Pro tec t ion ,   s ta f f  
conducted  a  study  of Pedder Bay October 20-22 and November 17-21, 1986. This 
repor t   inc ludes :  1) an assessment o f   t h e  new wastewater  treatment  system a t  
the  Department o f   Na t iona l  Defense (DND), Canadian  Force Base (CFB), Rocky 
P o i n t   i n s t a l l a t i o n ,   2 )  an e v a l u a t i o n   o f   t h e  Department o f  J u s t i c e  (DOJ) 
Wi l l iam Head I n s t i t u t i o n  Sewage Treatment  Plant (STP)  and review  of a 
consu l tan t '  s repor t ,  3 )  an update on Les ter  B. Pearson  Coll ege and Pedder Bay 
T r a i l e r  Park  wastewater  treatment  systems, and 4 )  a bac te r io log i ca l   s tudy   t o  
c l a s s i f y  Pedder Bay under   the  Paci f ic   Shel l f ish  Regulat ions.  

Recommendations are made t o  improve f i n a l   e f f l u e n t s   q u a l i t y  and t o  
p ro tec t   f i she ry   resources   i n   t he  Pedder  Bay area. 

Y 
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l a   P r o t e c t i o n  de 1'Environnement (PE ), Conservation 

e t  Protection, a condu i t  une Etude de l a   b a i e  Pedder du 20 au 22 o c t o b r e   e t  
du 17 au 21 novembre. Ce rappor t  comprend: 1) une eva lua t ion  du nouveau 
systsme de t r a i  tement  d'eaux  usdes aux i n s t a l l a t i o n s  de Rocky Point ,  

departement de 1 a defense  national e (DN)  , base des forces  canadiennes (BFC) , 
2 )  une evaluat ion de 1 'us ine  de t r a i  tement  d'eaux usees de 1 ' i n s t i   t u t e i o n  
Wi l l iam Head  du departement de j u s t i c e   ( J u s )   e t   r e v i s i o n  du rappor t   d 'un 
consultant, 3 )  une mise B j o u r  des usines de t r a i  tement  d'eaux  usees du 
co l l sge   Les ter  B. Pearson e t  du parc des maisons  mobiles  Pedder Bay, e t  
4 )  une e tude  bac tgr io log ique  a f in  de c l a s s i f i e r   l a   b a i e  Pedder  sous l e  
reglement de p k h e  des mol 1 usques e t   c rus taces  du Paci f ique.  

Des recommendations  sont  apportees a f i n  d'amel i o r e r  1 a qual i t 6  des 
e f f l u e n t s   f i n a u x   e t  de proti iger  les  ressources des p k h e r i e s  dans 1 a reg ion  
de l a  baie Pedder. 
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1 INTRODUCTION 

An assessment o f   t he   ope ra t i on  and performance o f  DND Rocky P o i n t  

sewage lagoon was carr ied  out   f rom  October  20-22  and November 18-20,  1986. 
This new treatment system, i n   o p e r a t i o n   s i n c e  November 1985,  has replaced 
th ree   sep t ic   tank   e f f luen t   d ischarges   to  Peddar Bay and th ree   sep t ic  
t a n k - t i l e   f i e l d  systems. 

An eva lua t i on   o f   t he   W i l l i am Head I n s t i t u t i o n  STP was c a r r i e d   o u t  
from  October 20-22 and November 18-20, 1986, to  determine  upgrade needs t o  
the  treatment  system  for  possible  expansion o f  t h e   i n s t i t u t i o n .  A 

consu l tan t ' s   repo r t  was also  reviewed and comments were  generated. 
Lester  B. Pearson  College and  Pedder Bay T r a i l e r  Park  wastewater 

t reatment systems  were a l s o  assessed November 18-20,  1986, to   de te rm ine   t he i r  
f i n a l   e f f l u e n t  qual i t y  and the  degree  o f  compl i ance   w i th   t he i r   respec t i ve  
prov inc ia l   permi   ts .  

A b a c t e r i o l o g i c a l   s t u d y   o f  Pedder Bay was c a r r i e d   o u t  November 

17-21,  1986, t o  assess  the  impact  of   the  d ischarges and t o   c l a s s i f y   t h e  
s t a t u s   o f  Pedder Bay under   the   Pac i f i c   She l l f i sh   Regu la t ions .  
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2 DND ROCKY POINT 

2.1 I n t r o d u c t i o n  
The Department o f   Nat iona l  Defense (DND) , Canadian Force Base 

(CFB), Rocky P o i n t   i n s t a l l a t i o n   i s   l o c a t e d  on the   sou th   s ide   o f  Pedder 
Harbour  south-west o f   V i c t o r i a   ( F i g u r e   1 ) .  The  new lagoon i n   o p e r a t i o n   s i n c e  
November  1985 was eva lua ted   by  EPS s t a f f   O c t o b e r  20-22, 1986  and 
November 18-20, 1986. 

Samples were taken  for  BOD and NFR analyses. These samples  were 
k e p t   c o o l   u n t i l   d e l i v e r y   a t   t h e  EP West Vancouver Laboratory.  Temperature, 
pH, D.O. and n u t r i e n t s  (NH3 and 0-PO4) t e s t  were performed on s i t e .  Hach 
k i t s  were used fo r   nu t r i en ts ,   Co rn ing   Sc ien t i f i c  Model 610A pH meter   fo r  pH 
1 eve1 s and Y S I  Model 51B oxygen meter   fo r   d isso lved oxygen  measurements. 
Flow was determined  using  the  bucket-stop  watch  technique. A f i sh   b ioassay  
was performed on t h e   f i n a l   e f f l u e n t  a t  the  EP North Vancouver labora tory .  

Feca l   co l i fo rm  tes ts  on t h e   f i n a l   e f f l u e n t  and i n  Pedder Bay 
samples  were performed  during  the November study  using  the Membrane 
F i l t r a t i o n  (MF) and Most  Probably Number  (MPN) techniques  respect ively.  
These samples  were run  the same day a t   t h e  EP mob i l e   l abo ra to ry   l oca ted   a t  

Sooke. 

2.2 Descr ip t i on  
Three  septic  tank  eff luent  discharges t o  Pedder Bay and three 

s e p t i c   t a n k - t i l e   f i e l d  systems i n   t h e   l a b o r a t o r y   a r e a  were e l im ina ted  and 
replaced by on ly  one discharge t o  Pedder Bay from an aerated  lagoon  through a 
1 ong o u t f a l l  . The disused  sept ic  tanks were pumped o u t  and f i l  l e d   w i t h  sand. 
The sewerage system  (Figure  2)  includes  only one sewage l ift s ta t i on   l oca ted  
a t   t h e  PMQ (Personnel   Marr ied  Quarters).  An ex i s t i ng   sep t i c   t ank   nex t   t o   t he  
1 i f t  s t a t i o n   i s  used f o r  emergency o v e r f l o w   t o  Pedder Bay. 

The aerated  lagoon i s  separated  in to  two sections  by a f u l l   b a f f l e  
i n  which  there i s  a c e n t r a l l y   l o c a t e d  0.9 m x 0.3 m opening  s tar t ing 1 m 
under  the  water  surface t o   a l l o w   f l o w - t h r o u g h   f r o m   t h e   f i r s t   t o   t h e  second 

section. Two blowers  supply a i r   t h r o u g h  two  para1 l e 1  systems equipped  with 
bubbler  tubes  located on e i t h e r   s i d e s   o f   t h e   b a f f l e   ( F i g u r e  3 ) .  The f i r s t  
sect ion  of   the  aerated  lagoon i s  more aerated (27 bubbler  tubes)  than  the 
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second sect ion (11 bubbler  tubes).  Both  aeration systems are  equipped  with 
c h l o r i n e  gas cleaning  connect ions  to  the  bubbler  tubes  to  c lean  out  the 

tubes'  ports. The upper ou t le t   p ipe ,  used f o r   f i n a l   e f f l u e n t   d i s c h a r g e ,   i s  
located  approximately 9 meters  from  the last   bubbler   tube.  

The o u t l e t   s t r u c t u r e  has  two in terconnected 100 mm diameter  pipes 
separated  by a v e r t i c a l   d i s t a n c e   o f  1.3 m. 

The f i n a l   e f f l u e n t   i s   d i s c h a r g e d   t h r o u g h  a 275 m l ong  150 mm 
d i a m e t e r   o u t f a l l   t o  a 6.7 m depth  below  low  water  level.  A 60 mm diameter 
reducer i s   i n s t a l l e d  on t h e   o u t f a l l   i n   o r d e r   t o   i n c r e a s e   v e l o c i t y  and achieve 
1 a r g e r   d i  1 u t i  on. 

Dur ing  the second inspec t ion ,   the   aera t ion  had been shut  down 
because o f  back-pressure a t   t h e   a i r   b l o w e r s  due t o  bubbler  tubes  being 
plugged. The c h l o r i n e   s o l u t i o n  used for   c leaning  the  tubes had  been ordered 
b u t   n o t   y e t   d e l i v e r e d .  Samples were taken  under  this  non-aerated mode o f  
operat ion and compared w i th   the   resu l ts   ob ta ined  in   October .  

2.3 Resul ts and Discussion 

2.3.1 First Part: October 20-22, 1986. The flow  averaged 20 cu*m/d 
(4300  Imp-gpd)  during  the  survey.  Table 1 shows the  lagoon  character is t ics .  
The 1 agoon detent ion  t ime was 43 days. Dissolved oxygen l e v e l  s (Table  2) 
were high  ranging  f rom 9.5 t o  11.3 mg/l  (86% t o  100% sa tu ra t i on ) .  

TABLE 1 DND ROCKY POINT LAGOON CHARACTERISTICS 

DEPTH : 
WIDTH : 

LENGTH : 
VOLUME: 

FLOW - DRY WEATHER: 
- WET WEATHER: 

DETENTION TIME - DRY WEATHER: 
- WET WEATHER: 

2.13 m 
18.76 m 
37.52 m 
856.8 cu-m 
20 cu*m/d  (October 20-22, 1986) 
35 cu.m/d (November 17-21, 1986) 
43 days 
24 days 
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TABLE 2 DND  ROCKY POINT LAGOON: DISSOLVED OXYGEN AND TEMPERATURE 
OCTOBER 20-22, 1986 

OCTOBER 20 AVERAGE  OCTOBER 22 OCTOBER 21 

0.0. TEMP. D.O. TEMP. D.O. TEMP. D.O. TEMP. 

S ta t i on  1 

10.5 10.4  10 10.6 10.4  9.5 11 11.2 Sta t i on  3 
10.4 10.4 10 10.8 11.2 9.5 10  11.0 Sta t i on  2 
10.8  10.8  10 11.1 11.3 10 11 11.2 

See F igure  3 f o r   s t a t i o n   l o c a t i o n s  
D.O. i n  mg/l  and temperatere i n  deg. Celcius  ("C) 

BOD and NFR were reduced i n  average  by 74% and 35% r e s p e c t i v e l y   t o  

1 evel s o f  31 and 89 mg/l (Tab1  e 3). The sol i d s  1 evel  s (87 t o  90 mg/l ) i n  the  
e f f l u e n t  were p a r t i c u l a r l y   h i g h  and  can p a r t i a l l y  be explained  by  the 
presence o f  a1 gae. The BOD values  ranging  from 28 t o  33 mg/l were h igh  
consider ing  the  low  organic  loadings and the  good a e r a t i o n   i n   t h e  lagoon. 

TABLE 3 DND ROCKY POINT:  ANALYTICAL  RESULTS - OCTOBER 20-22, 1986 

~~ 

PARAMETER* E F F L U E N T  I N F L U E N T  
~~ ~ 

OCT. 20 AVG. OCT. 22 OCT. 21 OCT. 20 AVG. OCT. 22 OCT. 21 

Temp. 

89 87 89  90 137 259  49  102 NFR 
31 32 33 28 119 104  186 66 BOD 
8.7 7 .O 8.0 11.2 10.2  13.0  8.0 9.7 D.O. 
2.4 2.8 1.7 2.6 4.3 8.6 1.3 3 .O 0-PO4 (P) 
11.8 12.2 12.2 11.0  11.4  9.8 7.3 17.1 NH3 (N) 
6.3 6 .O 6.5 6.5 6.4 6.0 6.5 6.8 PH 
10  10 11 10 15 15 14 17 

* u n i t s   a r e  mg/l  except  Temperature  ("C) and pH ( r e l a t i v e   u n i t s )  
Flow = 20 cu.m/d (4300 Imp-gpd) 
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These e f f l u e n t   c h a r a c t e r i s t i c s   d i d   n o t  meet the  guide1  ine  values 

f o r   e f f l u e n t   q u a l i t y  and  wastewater  treatment (BOD: 20 mg/l  and NFR: 
25 mg/l) a t  federal   establ ishments ( 5 )  as shown i n  Table 4.  The  Waste 
Management Branch (WMB) Po l lu t ion   Cont ro l   Ob jec t ives   (4 )   fo r   mun ic ipa l  
discharges to   mar ine  embayed waters (BOD: 45 mg/l  and NFR: 60  mg/l ) were 
met a t  a1 1 t imes   f o r  BOD b u t  were no t  met f o r  NFR (Table  5) .  

TABLE 4 DND ROCKY POINT:  COMPLIANCE WITH FEDERAL  GUIDELINES 

BOD: 20 mg/l 
NFR: 25 mg/l 
pH: 6 t o  9 

I I  OCTOBER 20-22,  1986 I NOVEMBER 18-20,  1986 I 
L 

Number o f  Samples % Compliance Number o f  Samples % Compliance 

BOD 
3 NFR 

0 3 0 3 
0 3 0 

PH 100 3 3 3 

TABLE 5 DND ROCKY POINT:  COMPLIANCE WITH WMB EFFLUENT  QUALITY 
OM E C T I  VES 

BOD: 45 mg/l* 
NFR: 60 mg/l* 

OCTOBER 20-22,  1986 NOVEMBER 18-20,  1986 

Number o f  Samples % Compliance Number o f  Samples % Compliance 

BOD 
3 NFR 

100 3 100 3 
100 3 0 

* E f f l u e n t   Q u a l i t y   O b j e c t i v e s   f o r   M u n i c i p a l   D i s c h a r g e s   t o  Embayed Marine 
Waters 
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The distance  separat ing  the 1 ast   bubbler   tube and t h e   f i n a l  
e f f l u e n t   o u t l e t   i s  about 9 m. This  distance i s   i n s u f f i c i e n t   t o   a l l o w  
suspended s o l i d s   t o   s e t t l e   e f f e c t i v e l y .  

Ammonia  was not  reduced  through  the 1 agoon. Ortho-phosphate was 

reduced by 44%. 
The f i s h  bioassay LT50 t e s t   i n d i c a t e d   t h a t   t h e   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  a 100% concentrat ion  over a  96 hour  period. 

2.3.2 Second Part :  November 18-20,  1986. Due t o  heavy p r e c i p i t a t i o n  
(Table 81, the  average  f low was considerably  higher  around 35 cu-m/d 
(7700  Imp-gpd) . The dissolved oxygen l e v e l s  were about 1 mg/l in   the   lagoon 
due to   cessat ion   o f   aera t ion  a few  days p r i o r   t o  and dur ing  the  survey 

(Table  6). 

TABLE 6 DND ROCKY POINT LAGOON:  DISSOLVED OXYGEN AND TEMPERATURE, 
NOVEMBER 18-20,  1986 

N O V E M B E R  1 9  

DISSOLVED OXYGEN (mg/l TEMPERATURE ( O  C) 

S t a t i o n  1 

8.5 1 .o S t a t i o n  3 
8.5 1 .o S ta t ion  2 
9.5 1 .o 

See Figure 3 f o r   s t a t i o n   l o c a t i o n s  

The f i n a l   e f f l u e n t   c h a r a c t e r i s t i c s  were about  the same as found 
d u r i n g   t h e   f i r s t   p a r t   o f   t h e   s u r v e y   f o r  BOD, ranging  from 23 t o  35 mg/l 
(Table 7) .  This can  be exp la ined  by   the   fac t   tha t   the  samples s t i l l  

represented  the  aerated mode o f   ope ra t i on  because the  lagoon  detention  t ime 
i s  much longer  than  the few days when aera t ion  had  been ceased. The ceased 
aerat ion a1 so provided a 1 onger s e t t l   i n g   p e r i o d  and 1 ower s o l   i d s   i n   t h e   f i n a l  
e f f l u e n t .   F i n a l  e f f l uen t  NFR values (40 t o  52 mg/l 1 were 50% o f  the Val  ues 
found  during  the f i r s t   p a r t   o f   t h e  survey. 

Y 
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The f e c a l   c o l i f o r m s   r e d u c t i o n   r e f l e c t s  a normal ope ra t i on   f o r  
lagoons  with a r e d u c t i o n   f a c t o r   o f  100 (Table 7). 

TABLE 7 DND ROCKY POINT:  ANALYTICAL  RESULTS - NOVEMBER 18-20,  1986 

F I N A L   E F F L U E N T  

NOVEMBER 18 NOVEMBER 20 NOVEMBER 19 
PARAMETER* 

Temp. ("C) 

100000 170000 260000 Fecal  col i forms 
40 52 49 NFR 
23 35 35 BOD 

5.0 7 .O 0.0. 
- 17.6  14.6 NH3 (N) 
- 6.5  6.5 pH ( re1 . u n i t s )  
- 8.5 9.0 

- 

(FC/lOO ml ) 

AVERAGE 

8.8 
6.5 
16.1 
6 .O 
31 
47 

176667 

* u n i t s   i n  mg/ l   unless  otherwise  stated 
Flow = 35 cu*m/d (7700 Impogpd) 

TABLE 8 PRECIPITATION - PEODER BAY 

Atmospheric  Environment  Service,  Environment Canada, weather 
s t a t i o n   l o c a t e d   a t   W i l l i a m  Head 

Readings a t  08:OO. 

DATE I PRECIPITATION (mm) I I DATE I PRECIPITATION (nun) 

October 18 
October 19 
October 20 
October 21* 
October 22* 
October 23* 
October 24 
October 25 

0 
0 
0 
0 
0 
0 
3.5 

23.5 

November 15 
November 16 
November 17* 
November 18* 
November 19* 
November 20" 
November 21* 
November 22 

4.2 
6.0 
13.6 
6.6 
47.6 
14 .O 
5.4 
50.0 

* Survey  days 
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These e f f l u e n t   c h a r a c t e r i s t i c s   d i d   n o t  meet the  guidel ines  values 
f o r   e f f l u e n t   q u a l i t y  and wastewater  treatment (BOD: 20 mg/l and NFR: 

25 mg/l ) a t   federa l   estab l ishments (5) as  shown i n  Table 4. The  Waste 
Management Branch (WMB) Po l lu t ion   Cont ro l   Ob jec t ives  (4) fo r   mun ic ipa l  
discharges  to  marine embayed waters (BOD: 45 mg/l  and NFR: 60 mg/l ) were 
met a t  a l l  t imes  fo r  BOD and NFR (Table 5). 

Table 9 shows the  water column s t r a t i f i c a t i o n   a t   t h e  end o f   t h e  
Rocky Po in t   ou t fa l l   a t   the   t ime  o f   the   survey .  Under the  worst  case 
cond i t ions   w i thout   cur ren t ,   the   d i lu t ion  computer model OUTPLM pred ic ted  a 

d i l u t i o n   o f  500 t o  1 w i t h   t h e   e f f l u e n t  plume reaching  the  water  surface 
(Appendix I I 1. 

TABLE 9 WATER  COLUMN STRATIFICATION AT ROCKY POINT OUTFALL 

Date: November 18,  1986 

DEPTH (m) I TEMPERATURE ( o c )  I DISSOLVED OXYGEN (mg/l) 

0 
2 
4 
6 
8 

10 

8.7 
8.6 
8.7 
8.6 
8.6 
8.4 

8.0 
7.3 
6.9 
6.6 
5.8 
5.8 

2.4 Conclusions 

~ SALINITY ( p p t )  

27 .O 
27 .O 
27 .O 
27.1 
27 .O 
27.5 

1. The f i n a l   e f f l u e n t   c h a r a c t e r i s t i c s   d i d   n o t  meet the   Gu ide l ines   fo r  
E f f l u e n t   Q u a l i t y  and  Wastewater  Treatment a t  Federal   Establ ishments  for  
BOD and NFR, but  should  be met w i th   the  recommended changes. 

2. The f i n a l   e f f l u e n t   c h a r a c t e r i s t i c s  met the B.C. P r o v i n c i a l   P o l l u t i o n  
Control  Objectives (BOD: 45 mg/l  and NFR: 60 mg/l ) dur ing   the  second 

p a r t   o f   t h e  survey. The ob jec t ives  will be met cons tan t ly   w i th   the  
recommended changes. 
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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 .  

4. Under the  aerated mode, too  much aerat ion was prov ided  leading  to   poor  
s e t t l i n g  and waste o f  energy. 

5. The use o f   bo th   aera t ion  systems i n   t h e  f i  r s t  and  second s e c t i o n   o f   t h e  

1 agoon d i d   n o t  a1 1 ow enough s e t t l   i n g   t o  remove the  sol i ds .  BOD was not  
reduced t o  1 ower values because o f   h i g h   s o l   i d   l e v e l  s i n  t h e   f i n a l  
e f f l uen t .  

6. This new lagoon  system e f f l u e n t   q u a l i t y  can  be  improved w i t h  a minimum 
changes. 

2.5 Recomnendatf ons 

1. Aeration  should be used  only on t h e   f i r s t   s i d e   o f   t h e   l a g o o n   p r i o r   t o   t h e  
b a f f l e   l e a v i n g   t h e  second p o r t i o n   f o r   s e t t l i n g .  

2. Mon th l y   f i na l   e f f l uen t   mon i to r i ng   f o r  BOD and NFR should be conducted 
under the  modi f ied  condi t ions  to   determine  the optimum t rea tment   leve l .  

3 .  A f lowmeter  device  should  be  instal led on t h e   f i n a l   e f f l u e n t .  
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3 DOJ WILLIAM HEAD INSTITUTION 

3.1 I n t roduc t i on  
The Wi l l iam Head I n s t i t u t i o n   i s   l o c a t e d  30 km south  west o f  

V i c t o r i a  on the   no r th   s i  de o f  Pedder Bay (F igure 1). An assessment o f   t h e  
operation and performance o f   t h e   W i l l i a m  Head I n s t i t u t i o n  sewage treatment 

p l a n t  (STP) was c a r r i e d   o u t  by  Environmental  Protection (EP),  Conservation 
and Pro tec t ion  (C&P),  s taf f   f rom  October 20 t o  22,  1986. Sampling f o r   f e c a l  
co l i fo rms was also  performed on t h e   f i n a l   e f f l u e n t  and around  Wi l l iam Head i n  
the  marine  environment  from November 18-20, 1986. 

This  report  discusses  the EP evaluat ion as we1 1 as  the  report   f rom 
NovaTec Consul tants   Inc.   ent i t led  "Capaci ty  Assessment  and Upgrading  Options 
fo r   the   Wi l l iam Head I n s t i t u t i o n  Sewage Treatment  Plant, May 1986" ( 3 ) .  

3.2 STP Eva1 ua t ion  

3.2.1 Descript ion. The m a j o r i t y   o f   t h e  sewage f l o w s   t o  a cen t ra l  
pump s ta t ion .  There  are s t i l l  severa l   smal l   sept ic   tanks  d ischarg ing  to  
ground (No. 2 Tower) o r   i n t o   P a r r y  Bay (Works O f f i c e  and  Shops). 

F igure 4 shows a schematic  of  the sewage c o l l e c t i o n  and treatment 
system. The  sewage f lows  through one o f  two macera tors   p r io r   to   reach ing   the  
wet  wel l .  An emergency overf low  pipe  f rom  the  wet  wel l   leads  to a two 
compartment septic  tank equipped with a  short 0.9 meter  deep outfall to 
Pedder Bay. 

The  sewage i s  pumped by one o f  two pumps l o c a t e d   n e x t   t o   t h e  wet 
we1 1 t o  a manhol e from where it f lows by g rav i t y   t o   t he   t rea tmen t   p lan t .  

The  sewage i s  then  aerated i n  a race-track shape aerat ion  tank  by 
two submersible pumps equ ipped   w i th   i nd i v idua l   asp i ra to rs   wh ich   en t ra in   a i r  
t o   p rov ide   ae ra t i on  and mixing. Foam i s   c o n t r o l  1 ed   by   spray ing   f ina l  
e f f l u e n t  on the  water  surface. 

The e f f l u e n t   f r o m   t h e   a e r a t i o n   t a n k   f l o w s   t o   t h e   c l a r i f i e r   t h r o u g h  
a submerged pipe. A r o t a t i n g  skimmer c leans   t he   c la r i f i e r ' s   su r face .  The 

scum i s  co l  1 ected i n  a cy1 i n d r i c a l  hopper and sent   to   the  s ludge  ho l   d ing  tank 
by manual operation. The sludge i s  re tu rned  to   the   aera t ion   tank   o r   was ted  
to   the   s ludge  ho ld ing   tank .  S1 udge i s  pumped o u t  on a regu la r   bas i s  



u 

- 14 - 
+ a  
Z W  

mm 

Y 

Y 

Y 

3 

K 
W 
m 

r 3 
0 
z 
W 
W 

0 
03 
W tn 

a 

a a 
0 

Y 

c a c 
al 

an- 
- 

2 
0 

I a 

t 

w 
K 

Y 

Y 



- 15 - 

(bi-weekly  to  monthly)  from  the  sludge  holding  tank and i s  disposed o f   i n   t h e  
Cap i ta l   Reg iona l   D is t r i c t  (CRD) sewage c o l l e c t i o n  system. 

The c l a r i f i e d   e f f l u e n t   f l o w s   t o   t h e   c h l o r i n e   c o n t a c t  chamber which 
has n o t  been used fo r   ch lo r i na t i on   f o r   seve ra l   yea rs .  A V-notch  weir a1 lows 
f low measurement. The present  f lowmeter i s   u n r e l i a b l e  and was n o t   i n   w o r k i n g  
condi t ion  dur ing  the  survey. 

The f i n a l   e f f l u e n t  i s  discharged  by  gravity  to  Juan de f u c a   S t r a i t  
through a 200 mm diameter open  ended o u t f a l l   t o  a 15 meter  depth. 

3.2.2 Results and Discussion. Table 10 shows a r e d u c t i o n   o f  95% and 
94% f o r  BOD and NFR respec t ive ly .  Ammonia l e v e l  was reduced  by 80%. 
Table 12 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   c h a r a c t e r i s t i c s  met  the 
"Gu ide l i nes   f o r   E f f l uen t   Qua l i t y  and  Wastewater Treatment a t  Federal 
Establ i shments" a t  a1 1 t ime  dur ing  the  survey.  According  to  the  consul tant '  s 
study  from  July 1985 t o  November 1986 (17 samples) , the  federal  guide1  ines 
f o r  BOD and NFR were met respec t i ve l y  60% and 70% o f   the   t ime.  The WMB 
e f f l uen t   qua l i t y   ob jec t i ves   f o r   d i scha rges   t o  open marine  waters (BOD: 
130 mg/l and NFR: 130 mg/l ) were  met a t  a1 1 t imes  during  the  survey and  were 
met a t   a l l  t imes  since  July 1985 accord ing  to   the  consul tant 's   sampl ing 

program. 

TABLE 10 WILLIAM HEAD INSTITUTION:  ANALYTICAL  RESULTS 

U n i t s   i n  
mg/l  unless 

otherwise 
s ta ted  

Temp. ("C) RJ ( re1  . u n i t )  

0-804 
D.O. 
BOD 
NFR 
VNFR 
F1  ow (m3/d) 

I' ( Imp Ogpd 1 

c I N F L U E N T  1 1  ";.I 0;q 0;;. AVG. OCT. 
20 

17  

7.8 6.1 
3.5  2.3 
3.7 15.9 
6.5 6 .O 

17 

192 
25 2 94 
12 

14 233 - - - - 

E F F  

OCT. 
21 

18 
6.0 
2.7 
3.6 
3.0 
7 

16 
16 

230 
51,000 

L U E N T  

OCT. 
22 

17 
6 .O 
2.4 
3.0 

2.13 

10 
17 
9 

220 
48,000 

1 
AVG. 

17.3 
6.2 
3.1 
3.2 
4.6 

10 
19 
13 

225 
49 , 500 

CONTINUED... 
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TABLE 10 Contfnued 

OCT. 20 AVERAGE OCT. 22 OCT. 21 

Mixed  Liquor NFR (mg/l ) 
2533 2597 2462 2 540 Mixed  Liquor VNFR (mg/l) 
2726 2806 2644 2728 

NOV. 18 AVERAGE NOV. 20 NOV. 19 

F ina l  E f  f 1 uent  

Fecal  Col i f o r m  Counts (MPN/100 m l  ) 19,000 5,000 19,000 33,000 

The average  f low  through  the  plant  during  the  survey was 225 cu*m/d 
(49500  Impogpd). Table 11 shows the   t rea tment   p lan t   charac ter is t i cs  compared 
to   t yp i ca l   va lues   f o r   ex tended   ae ra t i on .   Unders i z ing   o f   t he   ae ra t i on   t ank   i s  

shown by the   shor t   de ten t ion   t ime and the   h igh  F/M ra t i o .   H igh  F/M r a t i o s  
can resu l t   in   d ispersed  bac ter ia l   g rowth   wh ich  will n o t   s e t t l e   p r o p e r l y .  The 
oxygen 1 eve1 s i n  the  aerat ion  tank were k e p t   i n  an appropriate  range (g rea te r  

than 1 mg/ l ) .  According to   t he   consu l tan t ' s   repo r t   mon i to r i ng ,   t he  D.O. i n  
the  aerat ion  tank  cannot  be kept  over 1.0 mg/l a t   a l l  t imes  wi th   the  aerat ion 
system used. Temperature  and s o l i d s   l e v e l   i n f l u e n c e  D.O. l e v e l .  Lower 
D . O . ' s  could  create  odor  problems and reduce  p lan t   e f f i c iency .  

The c l a r i f i e r  has  enough capac i t y   t o   accep t  up t o  4 t imes  the  f low 
experienced  during  the  survey  (up  to 900 cu*m/d). 

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   o v e r  a 96 hour  exposure 
period. 
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TABLE 11 WILLIAM HEAD INSTITUTION STP CHARACTERISTICS 

Popul a t i o n  Served : 310 (Inmates - 175; S t a f f  - 135) 
Average F1 ow : 225 m3 d  (49,500 IMPOgpd) 
Average  Flow  Per  Capita: 0.73 m 5 /doc  (160  IMPgpd-c) 

AERATION SECTION 

Depth (m) 
Volume (cu*m) 
Detent ion Time ( h r )  

MLSS (mg/l ) 
MLVSS (mg/l) 
F/M 

(Kg BODcJKg  MLVNFROday 
Volumetric  Loading 

(Kg BODg/m3*day) 
Dissolved Oxygen (mg/l) 

- AVg. f low 

CLARIFICATION SECTION 

VOI ume  (m3 
Depth (m) 
Diameter (m) 
Detent ion Time ( h r )  
Hydraul i c  Loading 

Wei r Loadi ng (m3/m*day 

SLUDGE  HOLDING TANK 

vo1 ume  (m3 

CHLORINE  CONTACT TANK 

Depth (m) 
VOI ume (m3) 

SEPTIC TANK 

vo1 ume (m3) 

( m3/d/m2 1 

3 
148 

16 
2728-2644-2806 
2540-2462-2597 

0.08-0.17-0.11 

0.20-0.41-0.27 
2.4-2.6-2.5 

93.6 
3 
6.3 

10 

7.2 
11.4 

11.4 

2.5 
6.3 

40 

AVERAGE 

2726 
2533 

0.12 

0.29 
2.5 

TYPICAL  VALUES  FOR 
EXTENDED  AERATION^ 

18-36 
3000-6000 

0 .05-0.15 

0.16-0.40 

TYPICAL V A L U E S ~  

2-3 

12-41 
max. 125-250 
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TABLE 12 WILLIAM HEAD INSTITUTION: COMPLIANCE WITH FEDERAL  GUIDELINES 

BODS: 20 mg/l 
NFR : 25 mg/l 
pH : 6 t o  9 

VALUES % COMPLIANCE - 
BOD5 (mg/l) 

25-16-17 NFR (mg/l) 
100 % 12-7-10 

100 % 6.5-6.0-6.0 pH ( re1  . u n i t )  
100 % 

3.3 Comments on Consultant '  s Report 
The consul tant   presents a good overview  of   the  operat ion.  

Recomnendations  were made (Appendix I ) .  The f o l l o w i n g  comments a re  made 
i n d i c a t i n g   t h e   w o r k s   p r i o r i t y .  

1. A r e 1   i a b l  e flowmeter  should be i n s t a l   l e d  t o  measure to ta l   f l ow   th rough  
the   p lan t   and  to   mon i to r   p rogress   w i th   the  sewer r e h a b i l i t a t i o n  program. 

2. The discharge  from  the Works O f f i c e   t o   P a r r y  Bay and o t h e r   d i r e c t  

d ischarges  should  be  d i rected  to  the sewage t reatment   p lant .  

3. A comprehensive sewer r e h a b i l i t a t i o n   ( i t e m  9 )  should  be  the  prime 
considerat ion.  The aerat ion  tank,   c lose  to   des ign  capaci ty ,  i s   t h e  
l i m i t i n g   f l o w  element. Any increase i n   c a p a c i t y  would be expensive. 
Therefore,   f low  reduct ion i s   p r i m o r d i a l .  

4. The i n s t a l l a t i o n  o f  a coarse  screen  upstream of the 

macerators (i tem 1) would  reduce  repair  costs. 

5. The pump s t a t i o n  and f l ow   equa l i za t i on  package  (items 

pump s t a t  

2, 3 and 
c o n s i s t i n g   o f   t h e   c o n s t r u c t i o n   o f  a wet we1 1 bypass 1 ine,  the  convers 
o f   t h e   s e p t i c   t a n k   i n t o  an equal izat ion  tank and replacement of one 

on 

4 )  
on 
o f  

the  two pumps a t   t h e  1 i f t  station,  should  be  implemented  next. It would 
f a c i l i t a t e   s e r v i c i n g   i n   t h e  wet  well  and main ta in  a more cons tan t   f l ow   to  
the   aera t ion   tank .  
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6. Sludge digestion and construction o f  a new control  building  (items 6, 7 
and 8) should be next on the priority  list.  Extra aeration from the new 
air blowers i n  the digesters could be  used t o  maintain sufficient 
dissolved oxygen level s i n  the aeration t a n k  a1 1 year around.  Drying 
beds construction should be included  in the  overall p lann ing .  The main 
benefits would be: 1) elimination of sludge haul ing  costs, 2 )  beneficial 
use of the sludge as a soil amendment or fert i l izer product, and 
3) independance from C R D  policies regarding sludge disposal t o  the sewer 
system. 

7. Extension of the shall  ow emergency o u t f a l l  would come last  on the 
priority 1 i s t .  Overflows would occur rarely thanks t o  the improvements 
t o  the system and the general  maintenance  program. 

3 .4 Conel usions 

1. The f ina l  effluent  characteristics met the federal guidelines ( B O D :  
20 mg/l and NFR: 25 mg/l ) during the survey. 

2. The f inal  effluent  characteristics met the B.C. Provincial Pollution 
Control Objectives ( B O D :  130 mg/l and NFR: 130 mg/l)  during the 
survey 

3. The f i n a l  effluent was no t  toxic t o  fish a t  a 100% concentration over a 
96 hour period. 

4. Improvements t o  the system are needed t o  satisfy final effluent 
guide1 ines a1 1 year around. 

3.5 Recommendations 

1. The  flowmeter a t  the V-notch weir should be replaced or fixed. 

2. The  recommendations listed i n  the  consultant's  report should be 
implemented i n  the order described i n  Section 2 of this  report as money 
is made avail able. 
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3.  Drying  beds should be included  in the overall  project. 
Y 

4.  All the wastewater should be directed to  the sewage treatment plant. 

5 .  The operator should be certified under the British Columbia  Water and 
Waste Association  operators'  certification system. 



- 21 - 

4 LESTER B. PEARSON  COLLEGE OF THE P A C I F I C  

4.1 I n t roduc t i on  
Pearson College i s   l o c a t e d  on the  nor th   shore  o f  Pedder Bay  30 kn  

south  west o f   V i c t o r i a   ( F i g u r e   1 ) .  Two hundred and f i f t y  students and s t a f f  
l i v e  on s i te   wh i le   another  70 are  present  only 8 hours a day. The discharge 
t o  Pedder Bay i s  under  the Waste  Management Branch  Provincial   Permit  
PE-2689 

Samples o f   t h e   f i n a l   e f f l   u e n t  were taken  for  BOD, NFR and  amnonia 
analyses. These samples  were kept   coo l   un t i  1 de l   i ve ry  and t e s t i n g   a t  EP's 
West Vancouver Laboratory.  Temperature, pH and  dissolved oxygen analyses 
were performed on s i t e   u s i n g  Hach k i t s .  

Fecal   co l i forms  test ings on t h e   f i n a l   e f f l u e n t  were performed a t  
the EP mobile 1 aboratory on the day o f  sampl ing.  

The f i n a l   e f f l u e n t  was sampled f o r   f i s h   b i o a s s a y   t e s t i n g   a t  EP's 
North Vancouver Laboratory. 

4.2 Descrf p t i o n  
All the  wastewater i s   d i r e c t e d   t o  a three-compartment  septic  tank. 

This system was b u i l t   f o u r   y e a r s  ago t o   r e p l a c e  a r o t a t i n g   b i o l o g i c a l  
contactor (RBC) which was not  performing  adequately  (1974  to  1982). The 
s e p t i c   t a n k   t o t a l   c a p a c i t y   i s  270 cu-m (60,000 Impogal lons  1. 

The average daily flow ranges  from 90 t o  95 cu-m/d (20,000 t o  

21,000 Imp-gpd) . A V-notch i s   i n s t a l   l e d   a t   t h e  end o f  t h e   l a s t  compartment 
for   f low measurements. 

The f i n a l   e f f l u e n t   i s   d i s c h a r g e d   t h r o u g h  a 10 cm ( 4   i n )  1368 m 
ou fa l l   p ipe  t o  a 7.3 m depth  below mean low  water  level .  

S1 udge i s  pumped out  every 30 days on average. Dye t e s t i n g  and 
d i v i n g   i n s p e c t i o n   o f   t h e   o u t f a l l   a r e   p e r f o r m e d   a t   l e a s t  once a year.  Boats 
anchoring i n   t h e  bay represent  a major  source o f  problems  (anchors  poking 
holes  or   dragging  the  p ipe) 
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4.3 Resul t s  and Discussion 
yw The septic  tank  system had an average  detent ion  t ime  of  3 days. 

Dissolved oxygen, pH, amnonia, BOD and fecal  col i form 1 eve1 s were t y p i c a l   f o r  
u a sept ic   tank   e f f luen t   (Tab le  13). NFR values were l ow   fo r  a sept ic  tank 

.. operation. 

system. It ind ica ted  good s e t t l i n g ,   e f f i c i e n t   b a f f l i n g  and a c lean 

TABLE 13 PEARSON COLLEGE:  ANALYTICAL  RESULTS 
I 

Units  are  mg/l  unless F I N A L   E F F L U E N T  
otherwise  stated 

NOV. 18 AVERAGE NOV. 20 NOV. 19 

Temperature ( O  C ) 

40 36 36 47 NF R 
135 120 155 130 BOD 
32.3 31.4 33 .a 31.8 NH3 ( N )  

6.7 7 .O 6.5  6.5 pH ( r e l a t i v e   u n i t s )  

< 1   < 1  < 1  < 1  D.O. 
18.5 17.5 19 19 

1 Fecal   col   i forms ( F C / l O O  m l  ) I 760,000 I 350,000 I 180,000 I 430,000 I 
The f i n a l   e f f l u e n t  was t o x i c   t o   f i s h  a t  a concentrat ion  of  42.3% 

0 (50% mor ta l i t y   ove r  a 96 hour  per iod).  

The V-notch  used f o r   f l o w  measurements, l o c a t e d   a t   t h e  end of  the 
r l as t   sep t i c   t ank ,   i s   no t   pos i t i oned   p roper l y .   F ree   f a1  1 o f  water  over  the 

Iy downstream o f   t h e  V-notch. 

w e i r   i s   n o t   a l l o w e d  bacause o f   t he   h igh   wa te r   l eve l   i n   t he   sma l l  chamber 

Table 14 shows the  water column s t r a t i f i c a t i o n   a t   t h e  end o f   t h e  
Pearson C o l l e g e   o u t f a l l .  Under the  worst   case  condi t ions  wi thout  current,  
t h e   d i l u t i o n  computer model OUTPLM pred ic ted  a d i l u t i o n   o f  170 t o  1 w i t h   t h e  
e f f l u e n t  plume trapped 1.7 m under  the  water  surface  (Appendix I11 ) . 

w.r 

I 

Y 

Y 
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TABLE 14 WATER  COLUMN STRATIFICATION AT PEARSON COLLEGE  OUTFALL 

DEPTH (m) 

Date: November 18, 1986 

TEMPERATURE ( " C )  SALINITY ( p p t )  DISSOLVED OXYGEN (mg/l) 

8.5 
8.6 

26.6 8.4 

27.3  6.7 8.6 
27 .O 6.8 8.6 
26 .a 7.2 

8.5 27.3  6.3 

4.4 Conclusions 

LI 

1. The d ischarge  charac ter is t i cs  met the   p rov inc ia l   permi t   requ i rements   fo r  
f low and e f f l u e n t   q u a l i t y   o f   t y p i c a l   s e p t i c   t a n k   e f f l u e n t   l i s t e d   i n  
permit  PE-2689. 

2. The degree o f   t rea tmen t  does n o t  meet the   requ i red   leve l  (BOD: 45 mg/l 

and NFR: 60 mg/l ) f o r  a discharge t o  a marine embayed area  according  to 
the  Prov inc ia l   Pol lu t ion  Contro l   Object ives.  

3. The f i n a l   e f f l u e n t  was t o x i c   t o   f i s h   a t  42.3% concentrat ion.  

4.5 Recomendations 

1. The V-notch w e i r   s h o u l d   b e   p o s i t i o n e d   d i f f e r e n t l y   t o   a l l o w   f r e e   f a l l  o f  
water . 

2. The f i n a l   e f f l u e n t   q u a l i t y   s h o u l d  be  upgraded o r   t h e   o u t f a l l  extended t o  
open waters t o  comply w i th   t he  WMB E f f l u e n t   Q u a l i t y   O b j e c t i v e s .  



- 24 - 

Y 

I 

Y 

Y 

5 PEDDER BAY TRAILER PARK 

5.1 Introduction 
The Pedder Bay T r a i l e r  Park i s   l o c a t e d   a b o u t  20 mi les  south  west  of  

V i c t o r i a  a t  the  mouth o f  Pedder Bay (F igure 1). The discharge i s  under  the 
p rov inc ia l   pe rm i t  PE-237 i s s u e d   i n  June 1968. The l a s t  amendment took  place 

August 1972. 
F i n a l   e f f l u e n t  samples f o r  BOD and NFR analyses were taken  fo r  3 

days  from November 18 t o  20, 1986. These samples  were k e p t   c o o l   u n t i l  
de l i ve ry  a t  EP West Vancouver Laboratory.  Temperature,  dissolved oxygen, pH 
and amnonia analyses were r u n   u s i n g   f i e l d  equipment (Hach k i t s ) .  Fecal 
c o l i f o r m   a n a l y s e s   o f   t h e   f i n a l   e f f l u e n t  were performed a t  EP mobile 
1 aboratory  the same day o f   t h e   c o l  1 ect ion.  

5.2 Descrf  ption 
Two 41  cu*m  (9000  Impogall  ons)  septic  tanks i n  para1 le1  serve a 

t o t a l   o f  34 permanent  mobile home u n i t s  and 6 recrea t iona l   veh ic les  6 months 
o f   the   year .  The  6.3 cm (2.5 inches)  d iameter  out fa l l   p ipe  f rom  the  sept ic 
tank  extends  1800meters  (6000feet) i n t o  Pedder Bay t o  a depth o f  7.3 meters 
(24  feet)   below  low  water  level  . The sept ic  tanks  are pumped o u t  once a 

year. 
The discharge  flow,  based on water  consumption,  averages 25 cu*m/d 

(5400 Imp-gpd). 

5.3 Results and Discussion 
Table 15  shows t h e   a n a l y t i c a l   r e s u l t s .  The d isso lved oxygen was 

low a t  1 mg/l as expected  from a sept ic  tank.  Ammonia, BOD, NFR and  fecal 
co l   i form  va lues were w i t h i n   t h e  1 arge  range o f   t y p i c a l   s e p t i c   t a n k   e f l   u e n t  
cha rac te r i s t i cs .  

The detention  t ime  averaged 3.3 days  based on the  water  consumption 
flow and the  sept ic   tanks  s ize.   Th is   detent ion  t ime was greater  than  the 
recomended two day detention  t ime. 
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TABLE 15 PEDDER BAY TRAILER PARK: ANALYTICAL  RESULTS 

Units  are mg/l unless F I  
otherwise  stated 

NOV. 18 

Temperature ( O  C ) 
" 0.0. 
14 

560,000 Fecal co l i fo rms (FC/lOO m l  ) 
105 NFR 
105 BOD 
17.6 NH3 ( N )  
6.5 pH ( r e l a t i v e   u n i t s )  

N A L   E F F L C C H T  I 
NOV. 19 

14 
1 .o 
6.5 
21.5 
108 
114 

180,000 

NOV. 23 AVERAGE 
I 

I 
" 

" 

14 

19.6 " 

6.5 " 

1 .o 

L1 86 - 96 
40,13111, 260,000 

" 

Table 16 shows the  water column s t r a t i f i c a t i o n  a: -ne  end o f   t h e  
o u t f a l l   a t   t h e   t i m e   o f   t h e  survey. Under the  worst   case  cs-ci t ions  wi thout 
current, The d i l u t i o n  computer model OUTPLM predic ted a d i l d z ' o n   o f  250 t o  1 
wi th   t he   e f f l uen t  plume trapped 3 meters  under  the  water  s--face  (Appendix 
IV). 

TABLE 16 WATER  COLUMN STRATIFICATION AT PEDDER BAY TRAILE2 PARK OUTFALL 

Date: November 18,  1986 

DEPTH (m) >&INITY ( p p t )  DISSOLVED OXYGEN (mg/l ) TEMPERATURE ("C) 

0 

27.3 6.3  8.5 9 
27.3 6.7 8.6 6 
27 .O 6.8 8.6 4 
26.8 7.2 8.6 2 
26.6 8.4 8.5 

5.4 Conclusions 

1. The d ischarge  met   the  prov inc ia l   permi t   requi rements  for   f low and 

e f f l u e n t   c h a r a c t e r i s t i c s   ( t y p i c a l   s e p t i c   t a n k   e f f l u e n t ; ,   l i s t e d   i n   t h e  
permit  PE-237. 
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2. The degree of   t reatment  does n o t  meet the   requ i red   l eve l  (BOD:  45 mg/l 
and NFR: 60 mg/ l )   f o r  a munic ipa l   d ischarge  to  a marine embayed area 

accord ing   to   the   Prov inc ia l   Po l lu t ion   Cont ro l   Ob jec t ives .  

5.5 Recommendations 

1. The ou t fa l l   shou ld  be inspected  annual ly due t o   t h e  heavy  anchorage 
o c c u r i n g   i n  Pedder Bay. 

1 

2. The f i n a l   e f f l u e n t   q u a l i t y   s h o u l d  be  upgraded o r   t h e   o u t f a l l   e x t e n d e d   t o  

open waters   to  comply w i th   the  WMB E f f l uen t   Qua l i t y   Ob jec t i ves .  
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The st ream  at   the head o f  Pedder Bay was no t   f low ing  even though 

heavy p r e c i p i t a t i o n  was recorded  dur ing  the  second  part   of   the  survey 
(Table 8). 

6.3 Bacterfologfcal Study 
The f e c a l   c o l i f o r m  Most Probable Number (MPN) per 100 m l  was 

determined  using  the mu1 t i p l e  tube  fermentation  technique  for  marine samples 
( th ree   dec ima l   d i lu t ions   o f   f i ve   tubes  each  as desc r ibed   i n   Pa r t  908 o f   t h e  
15th E d i t i o n  o f  Standard Methods for   the  Examinat ion  o f  Water and Wastewater 
(6)). A1 1 f reshwater  samples were tes ted   us ing   the  Membrane F i  1 t r a t i o n  (MF) 
method as d e s c r i b e d   i n  P a r t  909 and 910 o f   t h e  15 th  Ed i t ion   o f   S tandard  

Methods (6 1. 
As shown i n  Figure 5, s ta t i ons  1 t o  9,  14, 15, 17 and 19 exceeded 

the she1 1 f i sh   g rowing   water   c r i te r ia   (med ian  MPN > 14 and/or more than 10% of 

the  samples exceed 43/100 m l  ) Tab1 es 18 and 19 show respec t ive ly   the  
summary and t h e   d a i l y   b a c t e r i o l o g i c a l   r e s u l t s .  

TABLE 18 

STATION 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

SUMMARY MPN BACTERIOLOGICAL  RESULTS  FOR MARINE STATIONS 

NUMBER OF  SAMPLES 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
4 
4 
4 
2 
2 

* less  than 5 samples co l l ec ted  

MEDIAN (FC/lOO m l  ) 

33 
49 
79 
79 
49 
22 
21 
33 
26 
17 
11 
8 
8 
22* 
31* 

18* 

19" 

8.5* 

7.5* 

90 PERCENTILE (FC/lOO m l  1 

88 
64 
130 
99.5 
104.5 
64 
294.5 
100 
41 
33 
18 
20.5 
20.5 
22.7* 
85.6* 
11.4* 
56.2* 
7.8* 
23.8* 
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TABLE 19 DAILY MPN BACTERIOLOGICAL  RESULTS  FOR  MARINE  STATIONS 

DATE 
( Y/M/D 1 

86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11  /20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/2 1 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 

STAT I ON 
NUMBER 

1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

* T i d e s :  0 - slack f l o o d  
1 - ebbing 

TIME 
(24 hr) 

1535 
1300 
930 
1130 
930 
1530 
1255 
935 
1130 
930 
1530 
1250 
940 
1135 
935 
1525 
1245 
945 
1135 
935 
1525 
1240 
945 
1140 
940 
1520 
1235 
945 
1140 
940 
1520 
1230 
9 50 
1145 
940 
1515 
1225 
950 
1145 
945 

TIDE*  

1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 

FECAL  COLIFORM 
(FC/ lOO m l  ) 

22 .o 
23.0 
130 .O 
33.0 
46 .O 
5.0 
49 .O 
33 .O 
79 .O 
49.0 
11 .o 
130 .O 
130 .O 
79.0 
31 .O 
13 .O 
79 .O 
120.0 
79 .O 
23 .O 
6 .O 

130.0 
49 .O 
79 .O 
13.0 
2.0 
49 .O 
49.0 
79 .O 
22 .o 
13 .O 
49.0 
21 .o 
540.0 
17 .O 

< 2.0 
33 .O 
130 .O 
23 .O 
70.0 

SALINITY 
( PPt 1 

27.5 
26.0 
27 .O 
31 .O 
31 .O 
27.5 
25.5 
27.5 
28.5 
31.5 
27.5 
25.5 
27 .O 
30.5 
31.5 
27.0 
26.5 
27.0 
31.5 
31.5 
27 .O 
26 .O 
27.5 
32 .O 
31.5 
27.5 
26.5 
27.5 
31.0 
31.5 
27 .O 
26.5 
27.5 
32 .O 
31.5 
27.0 
26 .O 
27.5 
30.5 
31.5 

CONTINUED... 
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TABLE 19 (Continued) 

86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/2 1 
86/11/17 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/17 
86/11/20 
86/11/21 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/18 
86/11/19 
86/11/20 
86/11/21 
86/11/18 
86/11/19 
86/11/20 
86/11 /21 

STATION 
NUMBER 

9 
9 
9 
9 
9 
10 
10 
10 
10 
10 
11 
11 
11 
11 
11 
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
14 
14 
14 
15 
15 
15 
15 
16 
16 
16 
16 
17 
17 
17 
17 

TIME 
I (24 hr) 

1515 
1220 
955 
1150 
945 
1510 
1215 
955 
1150 
945 
1510 
1210 
1000 
1150 
950 
1505 
1210 
1000 
1150 
950 
1505 
1205 
1000 
1155 
950 
1500 
1215 
950 
1200 
1005 
1155 
955 
1200 
1010 
1200 
955 
1155 
1015 
1200 
1000 

TIDE* 

1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

FECAL COLIFORM 
(FC/lOO ml 

5 .O 
17 .O 
33.0 
49.0 
26 .O 

< 2.0 
33 .O 
8.0 
33 .O 
17.0 
2.0 
13.0 
23 .O 
11.0 
11.0 
2.0 
2.0 
8.0 
14.0 
27 .O 
2.0 
5.0 
8.0 
14.0 
27 .O 

< 2.0 
22 .o 
23 .O 
110.0 
13.0 
49 .O 
4.0 
13 .O 
8.0 
9.0 
8.0 
79 .O 
14.0 
22 .o 
2 .o 

SALINITY 
( PPt) 

27 .O 
27 .O 
27.5 
30.5 
31.5 
27 .O 
27 .O 
27.5 
32.0 
31.5 
27 .O 
27.0 
27.5 
31.5 
31.5 
27.0 
27 .O 
27.5 
12.5 
31.5 
27 .O 
27.5 
28.0 
32.0 
31.5 
27 .O 
30.0 
31.5 
27.5 
28.0 
32.0 
31.5 
27.5 
28 .O 
32 .O 
31.5 
27 .O 
27.5 
32 .O 
31.5 

* TIDES: 0 - slack flood 
1 - ebbing 
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TABLE 19 (Continued) 

Y 

QI 

i 

Y 

YY 

UI 

mu 

Y 

Y 

STAT1 ON 
NUMBER (24 hr) 

86/11/18 

19 86/11/21 
19 86/11/20 
18 86/11/19 
18 1150 

1015 
1205 
1005 

TIDE* FECAL COLIFORM 
( F C / l O O  ml ) 

8.0 
7.0 
27 .O 
11 .o 

27.5 
27.5 
32.5 
32 .O 

* TIDES: 0 - slack f lood  
1 - ebbing 

There was no other major  source of fecal contamination identified 
during  the  survey other than the described o u t f a l l  s. During the summer, 
boat  anchorage i s  popular i n  Pedder Bay and could represent another source of 
p o l l u t i o n .  

According t o  the Department of Fisheries and Oceans ( D F O )  , the 
she1 1 fish resources  are 1 imi ted i n  the Pedder Bay area. 

6.4 Conclusions 

1 .  Pearson College i s  the major fecal  coliform  contributor to  Pedder Bay 
accounting for 76% o f  the t o t a l  i n p u t .  

2. The MPN fecal  coliform counts exceeded the shellfish growing  water 
standards for most o f  Pedder Bay. 

6.5 Recornendations 

1. Pedder Bay should be closed under  Schedule I o f  the Pacific  Shellfish 
Regulations. 
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APPENDIX I 

CONSULTANT'S RECOMMENDATIONS 
FOR WILLIAM HEAD INSTITUTION STP 



I - 36 - 

APPENDIX I CONSULTANT'S RECOMMENDATIONS FOR YILLIAM  HEAD INSTITUTION 
I 

Iy 

1 

Y 

Y 

Y 

uo 

1. 

2. 

3.  

4. 

5. 

6. 

7. 

8. 

9. 

STP 

Instal 1 a coarse screen i n  a chamber (or manhole)  upstream of the pump 
station macerators. 

Construct a pump station wet  well  bypass line, preferably connecting an 
upstream  chamber (or manhole) t o  the septic tank. 

Convert the  septic t a n k  beside the pump station i n t o  a sewage 
equalization tank. 

Replace  one of the two 7.5 HP pumps a t  the pump station w i t h  a smaller 
3 HP capacity one and undertake the necessary modifications t o  p i p i n g ,  
controls and electrical  circuitry. 

Extend the shallow  emergency o u t f a l l  serving  the pump station i n t o  
deeper water. 

Replace the existing  operators b u i l d i n g  w i t h  a more suitable control 
b u i l d i n g  which would house the electrical  controls  presently  located i n  
the open. 

Construct a two-compartment sludge digester. 

Provide a two-blower aeration system for sludge digestion and for  future 
aeration needs,  complete w i t h  a separate enclosure beside the sludge 
ho ld ing  tank,  and sufficiently removed  from the control b u i l d i n g  t o  
reduce noise problems. 

Undertake a comprehensive  sewer inflow detection and rehabilitation 
program. 
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APPENDIX I 1  

COMPUTER DILUTION  SIMULATION 
FOR DND ROCKY POINT  OUTFALL 
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OUTFALL PLUME I N  A FLOWING STRATIFIED  MEDIA - MODEL OUTPLM 

INITIAL DATA - RDCKY POINT 

a t f a l l  Depth 
Dimter 
Pngl e 

Effluent flaw Rate 
Hor. Vel. 
Ver. Vel. 

P1 une Radius 
Thickness 
Taperaturn 
Salinity 
Density 

Current Velocily 

10.00 m 
,060 m 
0.00 Qs. up 
35.0 cu-dd 
.143 m/sec 

o.Oo0 dsec 
.030 m 
.a30 m 
8.80 "C 
1.Oo0 ppt 

1.001 sn/cu*an 
0.m lnkec 

Max. Horizontal Distance 
Vertical Distance 

Max. No. of Calculations 
Calculations Per Line 

Impingement Coefficient 
Aspiration Coefficient 

Velocity Factor (K) 
Froude W r  (FR) 

Vol m Rate of Discharge 

10,ooO m 
500m 

1 S O 0 0  

50 

1 .ax, 
.loo 

9999.O00 
1.298 
O.Oo0 

- 

t 
POINT 

0.0 
2 .o 
4.0 
6.0 

8.0 

10.0 

TEIUPERATURE 

("C) 
~~~ ~ 

8.70 
8.60 
8.70 
8.60 

8.60 

8.40 

27 .OOO 
27 .O00 
27 .ooO 
27.100 

27 .ooO 
27.500 

20.w 
20.956 
20.942 
21.034 

20.956 
21.373 

1 .M1 
1 .M1 
1 .Ml 
1.021 

1 .M1 
1 .a1 
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DISTANCE 

(m) 

0.00 
0.00 
.06 
.10 
.14 
.18 
.20 
.23 
.25 
.28 
.30 
.32 
.34 
.36 
.37 
.39 
.41 
.42 
.44 
.46 

DEPM 

(m) 

10.00 
10.00 
9.98 
9.93 
9.86 
9.76 
9.65 
9.50 
9.33 
9.11 
8.84 
8.50 
8.08 
7.55 
6.88 
6.07 
5.08 
3.83 
2.15 
- .05 

RADIUS 

(m) 

.03 

.03 

.04 

.04 

.05 

.a 

.08 

.09 

.ll 

.14 

.17 

.22 

.27 

.34 

.42 

.51 

.63 

.83 
1.11 
1.46 

W r  of Steps = 900 

MICK 

(m) 

.03 

.03 

.03 

.03 

.03 

.03 

.03 

.a 

.M 
* 0 2  

.02 

.02 

.02 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

(gn) 
- 

.1 

.1 

.1 

.2 

.2 

.3 

.5 

.7 
1 .o 
1.4 
1.9 
2.7 
3.8 
5.4 
7.7 
10.9 
15.4 
21.7 
30.7 
43.5 

PLM SIMAATION 

EINS 

0 .o 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

.08 

.08 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
.01 
.01 
.01 
.02 
.03 
.04 
.05 
.07 
.ll 
.15 
.21 
.30 

DILUTION 

1 .oo 
1.01 
1.41 
1 .% 
2.79 
3.94 
5.56 
7.86 
11.10 
15.70 
22.19 
31.38 
44.37 
62.74 
88.72 
125.46 
177.42 
250.90 
354.83 
498.33 

DENDIFF 

20.73 
20.58 
14.64 
10.34 
7.30 
5.15 
3.62 
2.53 

1.76 
1.21 
.81 
.51 
.29 
.20 
.17 
.14 
.07 
.01 
.M 

4.00 

HOR. 
VEL. 

( W S  1 

.1 

.1 

.1 

.1 

.1 
0 .o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

VER. 

VEL. 

(NS 1 

0.0 
0.0 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 

0.0 

0.0 
0.0 

TOT. 
VEL. 

(NS) 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
0.0 
0.0 
0.0 

TEiQ. 
DIE. 

("C 1 
- 

.m 
3 7 2  
.2813 
.1946 
.1314 
.m 
.0503 
.@X 
.0016 
b.0174 
s . 0 3 5 2  

*.0533 
b.0732 
4581 
4411 
*.om 
~.0590 
*.@lo 
.0139 

8 . 0 6 %  



- 40 - 

""" 

- " 



1 

Y 

- 41 - 

Y 

APPENDIX I  I I 

m 

COMPUTER DILUTION  SIMULATION 
FOR PEARSON COLLEGE OUTFALL 



OUTFALL  PLUME IN A  FLOWING  STRATIFIED  MEDIA - MODEL  OUTPLM 

INITIAL DATA -.  PEARSON COLLEGE 

outfall Depth 
Dianeter 

Angle 
Effluent Flow Rate 

Hor.  Vel. 
Ver.  Vel. 

Plune Radius 
hickness 
Tanperature 
Salinity 

Density 
Current Velocity 

9.00 m 
.lo0 m 

0.00 deg. up 
90.0 cu*m/d 
.133 m/sec 

o.Oo0 m/sec 
.060 m 
.050 m 
18.50 "C 
1.ooo ppt 

o.Oo0 m/sec 
.999 gn/cu*an 

Max. Horizontal Distance 
Vertical Distance 

Max. No. o f  Calculations 
Calculations Per Line 

Inpinggnmt Coefficient 
Aspiration  Coefficient 

Velocity Factor (K) 

Froude W r  (FR) 

Volune  Rate o f  Discharge 

POINT 

0.0 
2.0 
4.0 
6.0 
9.0 

TEISERATURE 

("C) 

8.50 
8.60 
8.60 
8.60 

8.50 

SALINITY SIW 

( PPt ) (TI 

26.600 

27 .ooO 
20.900 26.m 
20.658 

21.190 27.300 
20.956 

27.300 21.204 

1 .021 
1 .021 
1 .a1 
1.021 

1 .I21 
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IISTANCE 

(m) 

0.00 
0.00 
.08 
.13 
.17 
.21 
-24 
.26 
0 2 9  

.31 

.33 

.36 

.37 
039 

-41 

0 4 3  

-47 

DEPTH 

(m) 

9.0 
9.00 
8.96 
8.87 
8.76 
8.62 
8.45 
8.24 
7.99 
7.67 
7.29 
6.81 
6.22 
5.50 
4.59 

3.39 
1.73 
- 

RADIUS 

(m) 

.a 

.Q5 

.06 

.06 

.07 

.09 

.ll 

.13 

.16 

.20 

.25 

.30 

.38 

.47 

.59 

.81 
1.94 

NLnber of  steps = 747 

lHICK 

(m) 

.05 

.05 

.05 

.06 

.06 

.06 

.06 

.05 

.05 

.05 

.05 

.04 

.04 

.04 

.03 

.02 
0.00 

- 
MQSS 

- 

.4 

.4 

.6 

.8 
1.1 
1.6 
2.2 
3.1 
4.4 
6.3 
8.9 

12.6 
17.8 
25.1 
35.5 

50.2 
69.6 
- 

- 
EINS 

- 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0 .o 
0.0 
0.0 
0.0 

0.0 

0.0 
- 

- 
M I  

- 

.21 

.21 
0.00 
.01 
.01 
.01 
.a 
.a 
.03 
.04 
.06 
.09 
.l2 
.17 
-24 
.34 
.a 

DILUTION 

1 .oo 
1.01 
1.41 
1.98 
2.79 
3.w 
5.46 
7.85 

11.09 
15.68 
22.16 
31.33 
44.31 
62.65 
88.59 

125.29 
172.34 

DEN)Iff 

21.87 
21.72 
15.45 
10.92 
7.72 
5.46 
3.86 
2.73 
1.93 
1.36 
.96 
.68 
.48 
.29 
. 11 

-.02 
- .12 

HOR. 
VEL. 

( W S  1 

.1 

.1 

.1 

.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 

VER. 

VEL. 

( W S  1 

0.0 
0.0 
.1 
.1 
.2 
.2 
.2 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 

-0.0 

TOT. 

VEL. 

( W S  1 
- 

.1 

.1 

.1 

.2 

.2 

.2 

.2 

.I 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
0.0 

TEW. 
DIFF. 
("C) 

LO.oo00 
9.9309 
7 .&98 
4.9967 
3.5300 
2.4923 
1.7R6 
1.2369 
8675 
.6045 
.4166 
2812 
. l a 3  
.1231 
.a370 

.E15 

.on5 
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APPENDIX I V  

COMPUTER DILUTION  S IMULATION 
FOR  PEDDER  BAY TRAILER PARK 
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OUFALL PLUME I N  A FLOWING STRATIFIED MEDIA - MODEL  OUTPLM 

INITIAL DATA - P m  BAY TRAILER 

Outfall Depth 9.00 m 
Diameter .063 m 
Angl e 0.00 deg. up 

E f f l u e n t  Flow Rate  25.0  cu*m/d 
Hor.  Vel. .093 q/sec 
Ver.  Vel. o.Oo0 m/sec 

P1 une Radius .032 m 
Thickness .032 m 

Tenperature 14.00 "C 
Salinity 1.Oo0 ppt 
Density 1.ooo gll/cu-an 

C u m t  Velocity o.Oo0 dsec 

Max. Horizontal Distance 
Vertical Distance 

Max. No. o f  Calculations 
Calculations Per Line 

Inpingement Coefficient 
Aspiration  Coefficient 

Velocity  Factor (K) 
FrouQ ELnt>er (FR) 
Vol une Rate o f  Discharge 

10,000 m 
5 0 0 m  

1,200 
50 

1 .ooo 
. 100 

9999.OOo 
.813 

O.OO0 

POINT Wni 

(m) 

0.0 

2 .o 
4.0 
6.0 
9.0 

PIVSIENT CONDITIONS 

8.50 
8.60 
8.60 
8.60 
8.50 

SALINITY 
(ppt) 

25.600 
26.800 
27 .OOO 
27.300 

27.300 

20.658 
20.m 
20.956 
21.190 

21.204 

1 .021 
1.021 
1.021 
1.021 

1 .021 
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IISTANCE 

(m) 

0.00 
0.00 
.a 
.08 
.10 
.12 
.13 
.15 
.16 
.17 
.19 
.20 
.21 
.22 
.23 

.24 

.24 

.26 

.26 

W M  

(m) 

9.00 
9.00 
8.87 
8.92 
8.85 
8.76 
8.66 
8.54 
8.38 
8.19 
7.96 
7.67 
7.32 
6.88 
6.35 

5.68 
4.84 
3.60 
3.54 

fWIUS 

(m) 

.a3 

.a3 

.a3 

.04 

.a 

.05 

.07 

.08 

.10 

.12 

.15 

.18 

.23 

.28 

.34 

.43 

.56 
1.18 
1.52 

WICK 

(m) 

.03 

.(I3 

.04 

.04 

.04 

.w 

.04 

.04 

.04 

.03 

.03 

.03 

.a3 

.03 

.03 

.02 

.02 
0.00 
0.00 

- 
M9ss 

(9) 
- 

.1 

.1 

.1 

.2 

.3 

.4 

.6 

.8 
1.1 
1.6 
2.2 
3.1 
4.4 
6.3 
8.9 

12.6 
17.8 
25.1 
25.7 
- 

P L W  SIMJLATION 

€16 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0 .o 
0.0 
0 .o 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0 .o 
0.0 

0.0 

- 
NE1 

- 

.06 

.06 
0.00 

0.00 

0.00 
0 .00 
0.00 

.01 

.01 

.01 

.02 

.02 

.a3 

.@I 

.06 

.09 

.l2 

.14 

.a3 
- 

DILUTION 

1 .oo 
1.01 
1.41 
1.98 
2.79 
3.94 
5.56 
7.86 

11.10 
15.69 
22.18 
31.36 
44.34 
62.70 
88.66 

125.37 
177.30 
250.74 
254.24 

D E W I F F  

21.12 
20.98 
14.95 
10.58 
7.49 
5.30 
3.75 
2.65 
1.88 
1.33 
.9Q 
.66 
.47 
.33 
.23 
.12 
.01 

-.lo 
-.11 

HOR. 
VEL. 

(ds 1 

.1 

.1 

.1 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 

0.0 
0.0 
0 .o 
0 .o 
0 .o 
0.0 

VER. 

VEL. 

( W S  1 

0.0 
0 .o 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.1 

.1 

.1 
0 .o 

-0.0 

TOT. 
VEL. 

( W S )  

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
0.0 
0.0 

7D9. 
DIFF. 
("C) 

5 . m  
5.4620 
3.8882 
2.7479 
1.9411 
1.3703 
.9661 
.6769 
.4762 
.3314 
.2278 
.153 
.m 
.0572 
,0253 

.m 

.0061 

.ox3 

.OM2 
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