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ABSTRACT 

A san i ta ry  and bacter io logical   survey  cover ing 60 k i l o -  

meters o f   c o a s t l i n e  between Scu t t l e  Bay  and Sa l te ry  Bay was con- 
ducted  from November 3 t o  December  1,  1975 by personnel o f  the 
Environmental  Protection  Service,  Pacif ic Region. 

The bacter io log ica l   survey was conducted to   evaluate  the 
qual i ty o f  waters  over ly ing she1 lfi sh  beds i n  the  survey  area and 
more s p e c i f i c a l l y   t o  assess  the adequacy o f   the   p resent  Schedule J 
shel l f ish  c losure  extending  f rom  Scut t le  Bay t o  Myr t l e   Po in t .   I n  
add i t i on   t o   quan t i f y i ng   t he   bac te r ia l   l eve l s  i n  the  marine  waters, 
a   concu r ren t   i nves t i ga t i on   t o   i den t i f y  sources  of sewage contami- 
nat ion  to  the  survey  area was undertaken. A special   study  evaluat ing 
the  performance o f   t h e   f o u r   l o c a l  sewage treatment systems w i t h  
respect   to   phys ica l ,   chemical ,   bacter io log ica l  and operat ional  
parameters, was a lso done a t   t h i s .   t i m e .  

During  the  four week survey, 486 samples  were co l l ec ted  
and ana lyzed   f o r   f eca l   co l i f o rm  l eve l s .  A t o t a l  o f  54 marine 
s ta t i ons  were  sampled,  and of  these, 32 d i d   n o t  meet t h e   s h e l l f i s h  
growing  water  fecal  coliform  standard. 



RESUME 
/ /  

Du 3  novembre  au  ler  d6cembre 1975, le  personnel  du  Service de 

protection  de  l'environnement de  la  rBgion  du  Pacifique  a  effect&  une 
Btude  sanitaire  et  bact6riologique de 60 kilomstres  de  cSte  entre  la  baie 
Scuttle  et  la  baie  Saltery. 

Cette  Btude  bactsriologique  ayait  pour  but  d'6valuer  l'Etat  des 
eaux ob vivent  les  crustacBs  dans  la  zone  BtudiEe,  et  plus  particuliGrement 
de  rEexaminer  1'efficacitE de la  barrisre  installEe  entre  la  baie  Scuttle 
et  la  pointe  Myrtle  en  vertu  du  programme J. En  plus de mesurer  les 

quantit6s  de  bactBries  se  trouvant  dans  l'eau  de mer,  on  a  cherch6 h 
d6couvrir  quelles  6taient  les  sources  de  la  contamination  par  les  eaux 
d'ggout dans la zone  6tudi6.e. On a effect& 2 la mEme  Gpoque  une i5tude 
sp6ciale  destinBe 21 Gvaluer  les  rBsultats  obtenus  par  les  quatre  instal- 
lations  locales  de  traitement  des  eaux  usBes  dans  les  domaines  physique, 
chimique,  bactBriologique  et  dans  celui  du  fonctionnement. . 

Durant  les  quatre  semaines  qu'a  durd  cette  Btude', on a  analysd 373 

prdlZvements  d'eau  de  mer  et 113 Gchantillons  d'eau  douce  et  d'effluent 
afin  de  connartre  la  quantit6  de  coliformes  f6caux  qu'ils  contenaient. 32 

des 54 stations-tBmoins  ne  rdpondaient  pas  aux  normes  concernant  les 

coliformes  fBcaux  dans  les  eaux B crustac6s. 
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CONCLUSIONS 

1. 

2 .  

The intert idal   waters of a small section of Scut t le  Bay 
are  contaminated w i t h  fecal  pollution  to  the  extent  that  
consumption of  molluscan she l l f i sh  may be hazardous. The 
source  of  contamination was not  identified.  

The intert idal   waters from Scut t le  Bay to  Grief  Point  are 
contaminated w i t h  fecal  pollution  to  the  extent  that con- 
sumption of molluscan she l l f i sh  may  be hazardous. Fecal 
contamination  contributed by the Sliamnon River, and 
sewage discharged from the S1 i a m n  Sewage Treatment P1 an t 
(STP), the Wildwood Heights Sewage Lagoon, the Powell River 
Water Po l lu t ion  Control P lan t  (WPCP) and the Westview 
WPCP are  the major  sources of  bacterial  contamination  to 
these  waters. 

3.  The intert idal   waters from Grief  Point  to  Myrtle Beach 
were of acceptable  water  quality d u r i n g  the  survey  period; 
however, the  area  is  subject  to  possible  fecal  contamination 

4. The intert idal   waters of Myrtle Beach are  contaminated w i t h  
fecal pol 1 ution  to  the  extent t h a t  consumption  of  molluscan 
she l l f i sh  may  be hazardous. The pollution a t  Myrtle Beach 
appears  to be caused primarily by domestic animal wastes 
ar is ing from pastureland  drainage  and,  to a lesser   extent ,  
drainage from unsewered areas. 

5. Portions  of  the  intertidal  waters of Brew  Bay and Lang  Bay 
are  contaminated w i t h  fecal  pollution  to  the  extent  that 
consumption  of moll uscan she l l f i sh  may  be hazardous.  Local- 
ized  fecal  pollution  resulted from pastureland  drainage 
and possible  faulty  septic tank t i l e   f i e l d  sewage disposal 
systems. 
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RECOMMENDATIONS 

1 .  The present  contaminated  areas 15-1 and 16-2 Schedule J 
closures  should remain i n  e f fec t :  

Area 15-1. "That  portion  of  the  tidal  foreshore, Area 15, 
from the mouth of Powell River  north to,  b u t  not  including, 
Scuttle Bay. I' 

Area 16-2. " T h a t  portion of the  tidal  foreshore, Area 16 ,  
from Myrtle  Point  to  the Powell River." 

A 1  though water qual i t y  i n  the  area from Grief  Point  south 
to,  b u t  not  including Myrtle Beach, was acceptable, i t  i s  
recommended tha t  this area remain closed  to  the  harvesting 
o f  she l l f i sh  due to  the  potential o f  intermittent  fecal 
contamination  arising from three sewage pump stat ions emergency 
overflow  discharges  located between Cariboo St ree t  and Penticton  Street. 

2 .  The fo l l  owing should be added to  Schedule J of the British 
Columbia Fishery  Regulations: 

Area 15-2. "The waters and tidal  foreshore o f  Scutt le  
Bay lying w i t h i n  a 200 metre radius  of  the  foot  of  Klahanie 
Drive. I' 

Area 16-3. "The waters and tidal  foreshore o f  Brew Bay 
lying w i t h i n  a  150 metre radius o f  the mouth of  Whitehall 
Creek. I' 

3. Letters  to be written  to  the  responsible  provincial and federal 
authorities  concerning  the suspected and identified  pollution 
sources 1 is ted below, requesting their investigations and 
remedial action where necessary: 

( a )  40 Klahanie Drive - possible  faulty  septic tank 
absorption  field. 

( b )  36 Klahanie  Drive - sept ic  seepage  evident  near beach. 
( c )  Sliammon  Sewage Treatment Plant - operational d i f f i -  
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c u l   t i e s   r e s u l t e d   i n   h i g h   f e c a l   c o l i f o r m   c o u n t s   i n  
t h e   e f f l u e n t .  
Unnamed creek  (s ta t ion  16)  - discharges Wildwood 
Heights sewage lagoon  e f f luent   across beach t o  
Mal aspi na S t r a i  t. 
Powell   River WPCP - stormwater and raw sewage over f low 
d i  scharge . 
Wi l l ingdon Creek - d i r e c t  access to  creek  by  farm 
animals. 
Westview WPCP - raw sewage overf low  discharge. 
Storm  drains  (Westview  to  Gr ief   Point)  - stormwater 
drainage,  animal  wastes,  possible i 
t o  storm sewer. 
M y r t l e  Creek - pastureland  drainage 
unsewered areas. 

l lega l   connect ions  

; drainage  from 

Deighton Creek - d i r e c t  access  by  farm  animals; 
drainage  from unsewered  areas. 
6321 Centennial  Drive - residence  has  excess  water 
drainage  below t i l e   f i e l d  system  which  enters 
M y r t l e  Beach via  storm  di tches; recommend samples be 
t aken   f o r   bac te r io log i ca l   ana lys i s .  
L o t  43 Centennial  Drive - drainage  pipe  located i n  
c l o s e   p r o x i m i t y   t o   t i l e   f i e l d ;   d r a i n a g e   e n t e r s   M y r t l e  
Beach v ia   s to rm  d i tches ;  recomnend samples be taken 
f o r   b a c t e r i o l o g i c a l   a n a l y s i s .  
Brew Bay - d i r e c t  access  by farm animals to   dra inage 
d i t c h .  
Lang Bay - d i r e c t  access by farm  animals  to  Whitehal l  
Creek. 
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1 INTRODUCTION 

The mainland area  of British Columbia from Lund t o  
Sal tery Bay presently  supports a population  of  approximately 20,000 
people, the most heavily  populated  area  being the Municipality  of 
Powell River. The 1971 census  determined the population  of the 
Municipality  to be 13,726 w i t h  a 1975 projection  of 14,726 (1) .  The 
MacMillan Bloedel P u l p  and Paper Mill a t  Powell River i s  the major 
employer i n  the area. 

The oyster and clam resource  along the coast1 ine from 
Scut t le  Bay to  Sal tery Bay i s  not  commercially u t i l i z e d ;  however, 
there i s  significant  recreational  harvesting by local residents and 
tour i s t s .  The major she l l f i sh  producing areas   are   Scut t le  Bay and 
Myrtle Beach, w i t h  numerous smaller  "pockets" of clams and oysters 
occurring  along the entire coastl ine.  

The tidal  foreshore extending from.Myrtle  Point  north  to, 
b u t  not  including,  Scuttle Bay i s  presently  closed to  she l l f i sh  
harvesting under the British Columbia Fishery  Regulations  Schedule 
J of  contaminated  areas. The contaminated  areas 15-1  and 16-2 have 
been closed  since  October,  1972. The closures were predicated on 
the known discharge o f  raw  sewage from several   outfal ls  serving the 
Powell River, Westview  and  Sliannnon areas, and on supportive  total 
and fecal  coliform  data  obtained on two occasions: 

1. In 1968 the B.C.  Department of  Health  conducted a f l o a t  
study and bacteriological sampling program i n  the area 
from Powell River to  Grief Point ( 2 ) .  The major  sources 
of  contamination t o  their study  area a t  this time were 
the 312,000 Igpd  Powell River raw sewage out fa l l  and the 
210,000 Igpd  Westview raw sewage out fa l l .  Dangerously 
h i g h  levels  of  fecal  contamination ( w i t h  respect t o  shel l -  
fish consumption) were found i n  some of their sampling 
areas d u r i n g  their September  sampling period. 
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2. A sanitary and bacteriological  survey conducted between 
Scuttle Bay and Sliamnon River,  in  July, 1972 by the 
Environmental Protection  Service  (3),   clearly demonstrated 
that  significant  contamination from the  Sliamon  Indian 
Reserve sewage out fa l l  was entering  the  receiving  waters. 
The she l l f i sh  growing waters i n  the   vicini ty  of the 
outfal l  d i d  not meet the  total  coliform  standard which 
was i n  e f f e c t   a t   t h a t  time. 

In  November,  1973, samples  of  growing waters and shellstock 
were collected by EPS personnel from the  Myrtle Beach area under 
closure and analyzed for  fecal  coliforms. The resu l t s  of these 
analyses  indicated  that  unacceptable  fecal  contamination was being 
experienced a t  Myrtle Beach a t  this time. 

Since  the  closure i n  1972, changes have  been made i n  both 
the sewage collection and treatment  systems  serving  the Sliamnon, 
Powell River and  Westview areas. These present  systems  are  described 
i n  detai l  i n  Environmental Protection  Service  Surveillance  Report 
EPS 5-PR-75-13 ( 4 ) .  As a r e s u l t  of these changes  a  re-assessment of 
the Powell River shel l f ish  c losures  was required. The previously 
unsurveyed she l l f i sh  growing waters  south  of  the  closure from Myrtle 
Point  to  Saltery Bay  was also  included. 

Accordingly,  personnel  of  the Shel l f ish Water Qual i ty  
Program (Environmental Protection  Service,  Pacific Region)  conducted 
a bacteriological and sanitary  survey of  the  coastline from Scuttle 
Bay to Sal tery Bay from November 3 - December 1 , 1975. The survey 
was conducted i n  la te   fa l l   coincident  with heavy precipi ta t ion and 
poor hydrographic  conditions deemed to  reflect  the  worst  possible 
pollution  conditions. 
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2 SAMPLE STATION LOCATIONS 

A t o t a l   o f  54 marine and  17 freshwater sample s t a t i o n s  were 
chosen to  evaluate  the  growing  water  qual i ty.  Sample s t a t i o n   l o c a t i o n s  
are shown i n  Figures 1 and 2 and  a descr ip t ion  o f   the  mar ine and f resh-  
water sample s ta t i ons  can be found i n  Appendices I and 11, respect ively.  - 

Sample s ta t i ons  were pos i t ioned  over   she l l f i sh  beds  based 
on resource  data  obtained  from  the  Powell   River  Regional  Distr ict,  
Marine Resources  Branch (Province o f  B.C.) and the  Fisher ies and Marine 
Service,  Envi  ronment Canada. 

The coas t l ine   f rom  Scut t le  Bay to   Gr ie f   Po in t  was extens ive ly  
sampled due to  several   municipal  and indus t r i a l   po l l u t i on   i npu ts   wh ich  
in f luence  th is   area.  

The Myr t le   Point   area  south  o f   Gr ie f   Point  has a considerable 
oyster and clam  resource and is   suscept ib le   to   contaminat ion  f rom 
Myrtle  Creek.and  Deighton Creek.  Nine  marine sample s ta t i ons  were 
es  tab1 i s  hed here. 

The degree o f  sampling i n  Brew Bay, Lang Bay, Frolander Bay 
and Thunder Bay was determined  by  the  extent o f   res ident ia l   deve lop-  
ment and the  presence o f  freshwater  inputs.  Eleven sample s ta t i ons  
adequately  monitored  these  areas. 

Streams  and r i v e r s  were r o u t i n e l y  sampled i n  conjunct ion 
with  the  marine  sampling program. 
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I S L A N D  
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FIGURE I S C U T T L E  BAY TO MYRTLE  POINT  SAMPLE  STATION  LOCATIONS 
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3 FIELD PROCEDURES AND METHODS 

I 

Sampling s ta t i ons  were selected,and a bac te r io log i ca l  and 
physical  water-test ing  program was developed t o  assess the   she l l f i sh -  
growing  water  qual i t y  and the  source o f   p o l  1 utants.  

3.1 Bacteriological  Sampling and Analyses 

A1 1 water samples fo r   bac ter io log ica l   ana lyses  were co l l ec ted  
i n   s t e r i l e  170 o r  340 cc  wide-mouth bot t les  approx imate ly  15 t o  30 cm 
below  the  water  surface. The water  depth a t   c o l l e c t i o n   p o i n t s   o v e r  
s h e l l f i s h  beds d i d   n o t  exceed  1.2 metres. Samples were co l lected  by 
boa t   o r  on f o o t  and stored  in  coolers  at   temperatures  not  exceeding 
10°C u n t i l  processed.  Analyses were carr ied  out   in   the  Envi ronmenta l  
Protect ion  Serv ice  mobi le   laboratory   located  a t   the  sampl ing  area and 
were per formed  wi th in   three  hours  o f   co l lect ion.  

The f e c a l   c o l i f o r m  MPN per  100 mR was determined  using  the 
mul t ip le   tube  fe rmenta t ion   techn ique  (a t   leas t  3 decimal d i l u t i o n s   o f  
5 tubes  each) as described i n   P a r t  407C o f   t h e   1 3 t h   e d i t i o n   o f  
Standard Methods fo r   the   Examinat ion   o f  Water and Wastewater (5). 
Incubation was f o r  24 k 2 hours i n  a water  bath  equipped  with a c i  r- 
culat ion  device,  and maintained a t  44.5 +_ 0.2OC. Presumptive  culture 
medium used was Bacto-Lauryl  Tryptose  Broth;  fecal  col i form  determina- 
t i ons  were made using Bacto-EC medium. 

All freshwater samples  were analyzed f o r   t o t a l  and fecal  
col i forms  using  both MPN and  membrane f i l t e r  techniques  (Part 408 o f  
Standard  Methods). The volume o f  sample f i l t e r e d  was not  less  than 
100 mR and approp r ia te   d i l u t i ons  were made i n  o rde r   t ha t   t he  number o f  
colonies  per  plate  normally  ranged between 20 and 80. Colonies were 
counted  under 10  power magnif icat ion  using a cool   whi te  f luorescent 
bu lb  as t h e   l i g h t  source. Bacto-mFC Agar was used fo r   t he   f eca l  
co l i fo rm  de terminat ions .   Fac tory -s te r i l i zed  membrane f i l t e r s  (0.45 

micron  pore  size) were obtained  from  Sartorius (West  Germany). 
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Fecal c o l i f o r m   p l a t e s  were incubated a t  44.5 k 0.2OC f o r  24 hours i n  
w a t e r - t i g h t   p l a s t i c  bags submerged i n  a water  bath.  Colonies  which 
were t o t a l l y   o r   p a r t i a l l y   b l u e   i n   c o l o u r  were  counted as fecal  
c o l  i forms. 

I M V i C  analyses  on  bacteri a1 i s o l a t e s  were performed  as 
described i n   P a r t  4108 o f  Standard Methods. All t e s t  media  used  were 
Bacto  brand. The tes t   reagent  used i n  t h e   I n d o l e   t e s t  was Kovac I s 
Reagent (BDH) . 
3.2 Physical and  Chemical Test ing Equipment  and  Analyses 

Temperature and s a l i n i t y  measurements a t  marine sample 
s ta t ions  were made a t  a depth o f  15 t o  30 cm below  the  water  surface, 
using a YSI Model 33 Sal i n i  ty-Conductivity-Temperature meter. Tempera- 
t u r e  and s a l i n i t y   r e a d i n g s   a t  shore-sampled s ta t ions  were made w i t h  a 
standard  immersible  thermometer and a Beckman Model  RB3-349 Solubridge 
Elect ro ly t ic   Conduct iv i ty   meter .  Wind  speeds were determined  with a 
Casella  hand-held  wind  meter and a Telcor  ser ies 210 e lect ron ic   wind 
speed/d i rect ion  ind icator .  

Tide  data  presented i s   t h a t   f o r   P o i n t   A t k i n s o n  and t h e   r a i n -  
f a l l   d a t a  was obtained  f rom  the  meteorological   stat ion  operated by 
Pacific Western Airlines  located  at Powell River Municipal Ai rpo r t .  
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4 DISCUSSION OF RESULTS 

Daily bacteriological  physical and elemental  data  for each 
sample s ta t ion is  presented i n  Appendices  I11 and IV. Fecal coliform 
resul ts  for marine s ta t ions  
s ta t ions  are  sumnarized i n  

The resu l t s  have 
c lass i f ied  based on the  fol 

In order  that an 

, sewage treatment  systems and freshwater 
Tables 1 ,  2 and 3 respectively. 

been interpreted and the growing waters 
lowing c r i t e r i a :  
area can be considered  bacteriologically 

safe  for  the  harvesting of shellfish,  the  fecal  coliform 
median MPN of the  water must n o t  exceed 14  per 100 m i ,  and 
n o t  more than 10 percent o f  the samples o r d i n a r i l y  exceed 
an MPN o f  43 per 100 mR for  a 5 tube decimal d i lu t ion   tes t  
i n  those  portions of the  area most probably exposed to 
fecal  contamination d u r i n g  the most unfavorable  hydrographic 
and pol lution  conditions. 

During the  survey, 373 marine, 75 freshwater and 38 eff luent  
samples were collected and analyzed for  fecal  coliform  levels.  A 
m i n i m u m  o f  s ix  samples was collected for each  marine s ta t ion .  The 
bacteriological  results  presented  in Table 1 show that  only 22 of  the 
54 marine s ta t ions  met the  shel l f ish growing water  fecal  coliform 
standard. O f  the remaining 32 sample s ta t ions  which  were c lass i f ied  
as unacceptable, 24 exceeded the  standard a t   t h e  median level and 8 
exceeded the  standard a t   t h e  90 percentile  level.  

When the growing water  standard i s  exceeded a t  the median 
level ,  this indicates  that   the  pollution being  experienced i n  the 
sampling area i s  o f  a continuous,  rather than intermittent  nature.  
Figure 1 clearly  demonstrates  that  this  type of  pollution is occurring 
i n  the more heavily  populated  areas where the volume of sewage entering 

'This report  expresses  the 10 percent  limit  in terms  of a 90 percentile 
MPN value which  must not  exceed 43 per 100 mR. 
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TABLE 1 SUMMARY O F  FECAL COLIFORM MPN DATA FOR MARINE  STATIONS 

Sample Number o f  MP N Fecal Col iform FIPN/100 mR 
Station Samples Range  Median  90 Percentile 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13  
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

6 
6 

10 
10 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
8 
8 
8 
7 
6 
8 
8 
6 
6 
6 

10 
6 

10 
6 
6 
6 
6 
6 
6 
8 
8 
8 

2 - 7  
2 - 23 

<2 - 31 
2 - 540 
7 - 350 

<2 - 140 
<2 - 240 
13 - 350 
40 - 540 
33 - 350 
11 - 920 
13  - 330 
1 2  - 130 
11 - 350 
22  - 230 
8 - >1600 
2 - 40 
2 - 11 
5 - >1600 
2 - 280 
5 - 920 

13  - 220 
5 - 240 
2 - 790 

2 - 79 
2 - 540 

<2 - 23 
<2 - <2 
<2 - <2 
<2 - 2 
<2 - 46 
17 - 110 
<2 - 130 
13 - 540 
4 - 70 

23 - 110 
49 - 1600 

5 - 79 
2 - 79 

<2 - 21 
<2 - 9 
<2 - 9 

<2 - >'I600 

3 
6.5 
5.5 

13 
26.5 
12.5 
12.5 
90 
79 
90 
90 
41 
16 
38.5 
59.5 

6.5 
4.5 
8.5 

74.5 
46 
33 
22 
33 
17  
29 

5 
3.5 

<2 
<2 
<2 

2 
28 
6.5 

41 
41 
39.5 

150 
15.5 
12 
2 
3.5 
2 

125 

5.8 
22.4 
23 

1  30 
169.4 
112.4 
162 
2 42 
264 
2 42 
5  78 
174 
106 
2 06 
194 

>964 
24.4 

7.4 
>688 

159.4 
21 3 
101 
127.3 
328 
>494 

61.6 
218. 

18.2 
<2 
<2 
<2 
17 
73.4 
79 

31 8 
57.4 
86 

850 
45.4 
69.4 
14.6 
5.8 
8.2 
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( c o n t i  nued) 

Samp 1 e Number o f  MPN Fecal   Col i   form MPN/100 m R  
Sta t ion  Samples Range  Med i an 90 Percent i  1 e 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

8 
10 

6 
6 

10 
6 

10 
6 
6 
6 
6 

<2 - 350 
<2 - 110 
<2 - 2 
<2 - 70 
<2 - 110 
<2 - 6 
<2 - 350 
<2 - 2 
<2 - 5 
<2 - 23 
<2 - 17 

2 
5 
2 

27 
7.5 

<2 
<2 
<2 
<2 
<2 
<3.5 

1 74 
33 
2 

57.4 
33 
5.4 
7 
2 

~ 3 . 2  
10.4 
11 

TABLE 2 SUMMARY OF  FECAL  COLIFORM MPN DATA  FOR SEWAGE TREATMENT 
SYSTEMS 

Number 
Sampl e o f  MPN Mean Fecal MPN 
Source Samp 1 es Range per  100 mR 

Sliammon P l a n t   E f f l u e n t  5 1600 - 1.7 x l o 6  5.7 x l o 5  
k s t v i e w   E f f l u e n t  a 7 x l o 4  - 3.3 x I O  

1.6 x 10 Wes t v i  ew By-pass 

Powel 1 Ri ver  E f f  1 uen t 7 8 x lo4 - 4.9 x 10 2.5 x 10 

1.5 x 10 Powel 1 Ri ver By-pass 

Wi ldwood  Lagoon E f f l u e n t  6  <2 x lo4 - 8 x 10 4.3 x 10 

5 

6 

5 

6 

1.6 x l o 5  

7 7.9 x lo5 - 2.4 x IO 

5 4.9 x l o 5  - 2.4 x 10 

6 

5 

6 

4 4 
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TABLE 3 SUMMARY OF  FECAL  COLIFORM DATA  FOR  FRESHWATER STATIONS 

Membrane Ff 1 tration Test MPN Test 
Sample Number o f  Mean Number of 

Coli form/100 ma Station Samples Range Samples Range MPNI100 ma 
Mean 

s1 3  6 - 110 45.3 1 - 1 3a 

s2 3 10 - 68 42.6 1 - 70 

53 - 4 8 - 2300  936 

s4 2 32 - 41 36.5  1 - 110 

- - 

s5 

S6 

s7 

S8 

s9 

s10 

51 1 

s12 

S13 

S14 

S15 

3 

3 

3 

3 

4 

5 

2 

4 

2 

2 

1 

40 - 260 

50 - 65 

2 - 30 

11 - 250 

43 - 2460 

20 - 1480 

30 - 430 

50 - 640 

73 - 82 

20 - 41 

- 

116.6 

58.3 

18 

150.5 

658.3 

39 9 

2 30 

240 

77.5 

29.5 

250 

S16b 2 2 - 3  2.5 

S17 2 15 - 19 l ?  

2 

3 

2 

2 

2 

1 

1 

1 

2 

2 

2 

460 - >1600 

230 - >1600 

170 - >1600 

50 - 350 

49 - 240 

79 - 170 

33 - 79 

350 - 350 

- 
200 

144.5 , 

350 

79 

110 

124.5 

56 

350 

2 <2 - <2 <2 

2 21 - 46 28.5 

aWhen only one sample was taken, the r e su l t  i s  given i n  the "mean coliform/100 ink'' column. 

bS16 (Lois  River) was sampled a t  three  different  locations: 

November  20 and 24 - Highway 101 Bridge crossing 

November  25 - Power generating  station 

November  26 - Mouth of Lois River 
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the  receiving  waters is  the greatest .  More specif ical ly ,  two 
dist inct   areas ,   Scut t le  Bay to  Grief  Point, and Myrtle Beach, 
demonstrated  continuous pollution.  Intermittent  pollution, where 
the  standard i s  exceeded a t  the 90 percentile  level,  was observed 
a t  Brew Bay and Lang Bay, which a re   s i tua ted   eas t  of the more 
densely  populated  areas. 

Elemental and hydrographic  conditions  experienced d u r i n g  
the survey were s ignif icant   factors  i n  adversely  affecting  the  water 
quality.  Total  precipitation d u r i n g  November, 1975 was 279.5 mm 
(Figure 3 ) ,  almost 177% greater than  the mean total   precipitation 
normally  occurring i n  November ( 6 ) .  The h i g h  ra infal l   resul ted i n  
the bypass  of raw sewage a t  the Powell River and  Westview WPCP's 
and this, combined w i t h  increased landwash, resulted i n  a   s ignif icant  
reduction o f  the shellfish growing water qual i ty  i n  the  affected 
survey  areas. 

The prevailing winds d u r i n g  the  survey were southeasterly, 
which had the  effect  of  blowing surface  waters up the mainland coast ,  
and towards Vancouver Island. The prevailing  currents i n  Malaspina 
S t r a i t  have  been reported  to be such t h a t  sub-surface  waters move 
northwesterly up  t h e   s t r a i t  and divide, w i t h  a  westerly  flow going 
through  Algerine  Pass, and a  northwesterly  flow  past  the  Municipality 
of Powell River ( 7 ) .  Further  evidence  of this northwesterly  flow comes 
from examining the  dispersion  pattern of MacMillan Bloedel's Pulp and 
Paper Mill eff luent .  A study conducted by EPS (8) us ing  zinc con- 
centration i n  oysters  as an indicator of  the  presence  of  pulp  mill 
eff luent ,  has shown tha t   the   mi l l ' s  zone of  influence  extends  further 
than 10 miles t o  the  northwest and 8 miles  to  the  southeast. Other 
parameters used i n  this study to examine the  dispersion of the 
effluent  also  indicated  a  net  northern  flow. 

Thus  from this evidence, i t  appears  there was a  general 
tendency for surface and subsurface  contamination  to move i n  a 
northwesterly  direction u p  the  coast d u r i n g  the  survey. 

During the  sampling  periods,  small  tide  ranges were experi- 
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TOTAL PRECIPITATION 
November I975 - 279 m m e  
MEAN  TOTAL  PRECIPITATION 
November 1 9 4 1  - I970 - 158.2mm. 

--~CTOBEA,I N O V E M  B E  R -1 

FIGURE 3 TOTAL PRECIPITATION - POWELL R I V E R  
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enced,  usually  not  exceeding 2 metres between h i g h  and 1 ow t ides .  I t  
was therefore   diff icul t  t o  assess  the  influence  t idal  changes may have 
had on the  dispersion of sewage. 

4.1 Scuttle Bay t o  Myrtle Beach 

This s t re tch  o f  coast l ine i s  the most heavily  populated  of 
the  survey  area  and,  not  surprisingly, was found to  be the most 
heavily  polluted. Of the 29 shore1 ine  stations  positioned i n  this 
area, 22 d i d  not meet the she1 l f i s h  growing water  fecal  coliform 
standard. 

The  20 kilometers  of  coastline  receives  effluent from three 
sewage treatment  plants, a sewage lagoon,  the MacMill  an B1 oedel Powel 1 
River Division P u l p  and Paper Mi 11 , and  numerous streams and s t o m  
drains. During the  survey period, an average  total flow of 0.17m /sec 3 

( 3 . 3  million  Igpd)  of  domestic sewage ef f luent  was discharged  into 
the  receiving  waters from the  four sewage treatment  systems. 

Fecal coliform MPN data  for  the sewage treatment systems i s  
presented i n  Table 2 .  The bacteriological  contribution  of  al l  major 
discharges and inputs to   th i s   a rea  has been expressed i n  terms  of 
population  equivalents  (Figure 4 ) ,  which incorporates both daily flows 
and bacter ia l   densi t ies   into  i ts   calculat ion.  In this way, the - r e l -  
a t ive  s ignif icance of all  the  discharges can more eas i ly  be interpreted.  

1 

4.1.1 Scuttle Bay to  Sliammon.  Sample s ta t ions 9 to  13,  located 
offshore from the Sliamnon Indian  Reservation, a l l   exhibi ted unaccept- 
able  continuous  fecal  contamination.  Receiving  water  pollution  levels 
i n  the  Scuttle  Bay-Sliamn  area can be at t r ibuted  to  the Sliammon 
Indian  Reservation sewage- treatment  plant (STP) and the S1 i a m n  
River (SZ) ,  having  population  equivalents  of 20.7 and 26.7, respectively. 
The health  significance  of  the Sliammon River discharge,   re la t ive  to  
that  of  the STP, i s  not  clear,  as  the  source of  contamination to  the 

’A population  equivalent  of one i s  equal t o  3 .2  x 10” fecal  coliforms/ 
person/day ( 3 ) .  
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r iver  was not  ascertained. Higgs (4 )  suggests  three  possible  ex- 
planations  as  to  the  source  of  fecal  contamination: ( 1 )  landwash 
from the  watershed; ( 2 )  ex f i l t r a t ion  from a sewer l i ne  which crosses 
the  creek;  or (3 )  backflow  of contamination from the sewage outfal l  
into  the mouth of  the  creek. 

The treatment  plant  discharge  exhibited a mean fecal  coliform 
MPN of 5.7 x 10 /lo0 mR and i s  of obvious sanitary  significance.  
During the  survey  period  the  plant was not  operating  satisfactorily 
and routine  effluent  chlorination was difficult   to  maintain.  The 
plant  services  all  homes on the  Reservation  (approximate  population 
400) w i t h  the  exception  of one residence  located on the  east  side  of 
Highway 101. Fecal contamination was evident i n  a small  stream ( S l )  
en te r ing   a t   s ta t ion  9 b u t  was not  considered  significant  relative  to 
the above discharges. This stream  drains  a  section o f  the sewered 
Reservation development. 

5 

The Klahanie subdivision  located  northwest  of  the Sliammon 
Village  consists of  approximately 50 homes having individual  septic 
tank t i l e   f ie ld   d i sposa l  systems. Sample stations  5'through 8, 
located  along  the  coast1  ine  fronting this development, a1 1 exhibited 
unacceptable  fecal  coliform  densities. No discharges  of sewage to 
the  receiving  waters were evident i n  this area,  although  seepage was 
iden t i f i ed   a t  two residences. I t  would appear that  the  contamination 
observed a t  s ta t ions  5  through 8 is primarily due t o  the Sliamnon 
Treatment Plant  discharge and to  the Sliammon River. The northwest- 
ern movement of  surface and subsurface  waters would explain  the 
transport  of  contamination from these  sources  along  the  Klahanie  sub- 
division  shoreline.  Bacterial  pollution i n  the growing waters 
decreased w i t h  increasing  distance from the  Village. 

Sample s ta t ion 4, located i n  Scut t le  Bay, exhibited  intermit- 
tent  contamination and was subsequently  classified  as  unacceptable. I t  
i s  unclear as to  the  source of pollution  here  as  there was  no evidence of 
a local problem. Conceivably, sewage from the Sliammon Indian  Reservation 
could be swept into  the bay d u r i n g  cer ta in  wind and current  conditions, 
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resulting  in  intermfttent  contamination of this s ta t ion.  Water 
qua l i t y   a t   s t a t ion  3 was acceptable,  although low level  contamination 
was indicated from the bacteria  counts  obtained. 

Sample s ta t ions 1 and 2 both exhibited  acceptable  water 
qual i ty and appear to  be outside the influence  of the S1  iammon STP. 
No local  pollution  sources were identified  in this area. 

4.1.2 Sliammon t o  Powell River. Sample s ta t ions 14  through 17 
were located  along this area of  coastline.  Stations  14, 15 and 16 
a1 1 exceeded the growing water  standard w i t h  medi an MPN's of 
38.5/100 mR, 59.5/100 mR and 125/100 mR, respectively.  Station 17 
exhi b i  ted  acceptable  water qual i t y ,  

There i s  no shoreline development i n  this area w i t h  the 
exception  of a c iv ic  beach (Gibson's Beach) located  approximately 
1.5 km southeast of Sliammon. The only  pollution i n p u t  between 
Sliammon and the Powell River i s  the stream entering a t   s t a t i o n  16 
(S3). This stream  receives  effluent from the Wildwood Heights 
development sewage lagoon. Dur ing  the survey  period, S3 exhibited 
a mean fecal  coli form MPN o f  936/100 mi, which corresponds  to a 
population  equivalent  of 2 . 3 .  The effluent from the lagoon, which 
enters approximately  1.2 km upstream from the mouth, exhibited a 
mean fecal coliform MPN of 4 . 3  x 10 . It would appear there i s  

significant  bacterial  die-off  occurring between the lagoon dis- 
charge to  the stream and the stream  discharge  to Malaspina S t r a i t .  
The contamination  observed a t   s t a t i o n s  between the m o u t h  o f  S3 and 

4 

the S1  iammon Indi 
influence  of the 
i s  also  possible 
up the coast and 
However, the inf l  

an Reservation is  most probably due t o  the combined 
Sliammon STP and the sewage entering from S3. I t  
tha t  sewage from the Powell River WPCP is carried 
contributes  to the pollution  levels i n  this area. 
uence of this plant was not evident as  acceptable 

water  quality was observed a t   s t a t i o n s  17 and 18, which conceivably 
would be i n  the path o f  th i s   e f f luent .  

The health  hazard  associated w i t h  the Wildwood Heights 
lagoon effluent could be more acute d u r i n g  the summer months, when 
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the  s t ream  which  receives  th is   e f f luent   repor ted ly   runs  dry .   Th is  
would r e s u l t   i n   u n d i l u t e d  sewage being  discharged a t   t h e  mouth o f  
S3. A c h l o r i n a t i o n   u n i t  which will become opera t i ona l   i n  1976 should 
reduce t h i s   h e a l t h  hazard. 

4.1.3 Powel l   R iver   to   Myr t le  Beach.  Sample s t a t i o n s  19 t o  30 were 
l o c a t e d   i n   t h i s a r e a   t o  assess  growing  water  qual i ty.  Stat ions 19 to 
27, i n c l u s i v e ,   a l l  exceeded the  growing  water  standard a t   t h e  median 
leve l   ind ica t ing   con t inuous   po l lu t ion  was occurring.  Stat ions 28, 29 
and 30 had acceptable  water  qual i ty and d i d   n o t  appear t o  be inf luenced 
by sewage discharged from the  treatment  plants. 

The re la t i ve   bac ter io log ica l   impor tance of a l l  major  d is-  
charges t o   t h i s  area o f  Malaspina S t r a i t   i s  shown i n  Figure 4.  Each 
discharge and i t s   e f f e c t  on the  receiv ing  waters  will be i n d i v i d u a l l y  
discussed i n  the   fo l low ing   tex t :  

(1)  MacMil lan  Bloedel  Ltd.,  Powell   River  Division.  During  the 
survey  per iod,   the  to ta l   e f f luent   d ischarge  f rom 6 discharge 
p o i n t s   a t   t h e  mill averaged 3.84111 /sec  (73.0 m i l l i o n   I g p d ) .  
The ma jo r   bac te r ia l   con t r i bu t i on  came from  the woodroom 
e f f l u e n t   w i t h  a mean fecal  MPN o f  766/100 mR, which  represents 
a popu la t ion   equ iva len t   o f  10. The domestic sewer l i n e s  
f o r   t h e  mill are  connected in to  the  Powel l   R iver  WPCP 
and there  should be no d ischarge  o f   feca l   mater ia l  from the 

mill. However, b io themica l   ana lys i s   o f   bac te r ia l   i so la tes  
obtained from t h i s   e f f l u e n t   i n d i c a t e d   t h a t  76% o f   a l l   i s o l a t e s  
were " E. c o l i   i n d i c a t i n g   t h e  presence of   feca l   contaminat ion i n  
this  d ischarge. The presence o f  sewage i n   t h i s   d i s c h a r g e   i s  
most probably due to   the   ex is tence  o f   domest ic  sewage l i n e s  
which have n o t  been connected to   the  Powel l   R iver   sani tary  

3 

" . 

i sewer  system. Samples f o r   b a c t e r i o l o g  
taken  outside  the foam c o n t r o l  boom a t  
sul ts  are  presented on page 94,  Append 
counts  obtained  demonstrate  that  the m 
con t r i bu to r   o f   bac te r ia l   con tamina t ion  

i 
i 

cal   ana lys is  were a lso 
the mill and the re- 
x 111. The low  bacter ia  
11 i s  n o t  a major 
t o  Malaspina  Strai t .  
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(2)  Powell   River Water Po l lu t ion   Cont ro l   P lan t  (Plant 171). 
The combined sewage bypass f rom  th i s   p lan t  was the  most 
s i g n i f i c a n t   c o n t r i b u t o r   o f   b a c t e r i a l   c o n t a m i n a t i o n   o f   a l l  
the  major  discharges  during  the  survey  period,  exhibit ing 
an average fecal  MPN o f  1.5 x 10 / l o 0  mR, o r  a populat ion 
equ iva len t   o f  1,346. The t r e a t e d   e f f l u e n t  had an average 
fecal  MPN o f  2.5 x  10 / l o0  mR, which  corresponds t o  a 
populat ion  equiva lent   o f  346. Bacterial  contamination i s  
more apt  to  reach  the  foreshore  f rom  the bypass o u t f a l l  
t han   f rom  the   e f f l uen t   ou t fa l l .  The former  discharge 
terminates 91 metres  from  low  water mark (LWM) a t  a depth 
o f  on ly  0.3 metres  below LWM, whereas the   l a t te r   d i scha rge  
terminates 368 metres  from LWM a t  a depth o f  47.7 metres. 
The average  discharges  from  these two o u t f a l  Is dur ing  the 
survey were  0.034 m /sec  (0.64 mil 1 ion  Igpd)  and 0.05 m /sec 
(0.97 m i l l i on   I gpd ) ,   respec t i ve l y .  Very l im i ted   mar ine  
sampling was done i n  t h e   v i c i n i t y  o f  th is   t rea tment   p lan t  
and the  pu lp m i  11  due t o  unsui t a b i l  i t y  o f  the.   area  for  
she l l f i sh   ha rves t i ng .  The waters  are  presently used f o r  
i n d u s t r i a l  and comnercial  purposes  by  MacMillan  Bloedel 
Ltd. 

6 

5 

3 3 

The bypass o f  sewage through  the  overf low  outfal l   would 
appear t o  be a chronic  problem  during  periods  of heavy 
r a i n f a l l .  The san i ta ry  and storm sewers serving Powel 1 
River   both  f low  through  the  p lant  and the  hydraul ic  load- 
ings on the   p lan t  exceeded design  flow  by 60% throughout 
the  survey  period, and  no doubt  th is  occurs  f requent ly 
during  the  wet season. 

(3 )  Westview  Water Pol lu t ion  Contro l   P lant   (P lant   73) .  Sample 
s tat ions 20,  21 , 22 and  23 were posit ioned  along  the  shore- 
1 ine  northwest o f  the Westview discharge and a l l  exceeded 
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the growing water  standard a t  the median level, By-gassed 
raw sewage, final  ef.fluent .and waste  digested  sludge  are 
discharged  through a single marine outfall  terminating 
425.6 metres from LWM a t  a depth  of 58.4 metres below 
LWM. As was the  case w i t h  the Powell River WPCP, the 
bypass a t  the Westview WPCP proved to  be the  largest  con- 
t r ibu tor  of bacterial  contamination, having  a  population 
equivalent  of 1,101 as compared w i t h  234 fo r  the eff luent .  
Due to  the movement of  currents i n  Malaspina S t r a i t ,  
sewage effluent 'from this plant is  considered  to be the 
major  source  of  foreshore  contamination  northwest  of  the 
plant. 

Rainfall  again was the  cause  of the plant  overload during 
the  survey as an average  of .052 m /sec ( 1  .O mil 1 ion  Igpd) 
of   eff luent  was treated  while an average  of .026 m /sec 
(0.5  million  Igpd) of sewage was bypassed. The Westview 
area is  reported  to have separate  sanitary and storm  sewers 
and i t  i s ,  therefore,   difficult   to  explain  the  excessively 
h i g h  flows  observed d u r i n g  wet weather. I t  would appear 
that   there is  e i ther   cons iderable   in f i l t ra t ion   in to  the 
sani tary  l ines ,   or  a considerable amount of  storm  water 
s t i l l  flows  through  the WPCP. 

3 
3 

Other local,   less  significant,   sources of fecal  contamination 
i n  t h i s   v i c in i ty  included  Willingdon Creek (S4) and  an un- 
named drainage  creek ( S 5 ) .  These two i n p u t s  exhibited mean 
fecal MF counts  of  36.5/100 mR and 116.6/100 m i ,  respectively,  
w i t h  corresponding  population  equivalents o f  2.5 and 0.32. 
Wil l ingdon Creek consists o f  two branches which drain Cran- 
berry Lake from the  northern and southern  ends. Both 

' 
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branches drain wooded areas before entering Malaspina 
S t r a i t .  The north branch also  drains approximately 20 
acres of pastureland before entering the wooded area. 
The source of contamination t o  S5 was no t  ascertained 
b u t  is  probably runoff conta in ing  animal fecal  matter, 
as this stream drains a residential  section o f  Westview. 
Storm drains a t  Marine  Avenue and Willingdon Street  enter  this 
creek, greatly increasing i t s  flow,  although the low 
populat ion equivalent makes this an insignificant source 
o f  contamination t o  the receiving  waters. Both S4 and 
S5 should be considered localized  health dangers where 
they flow across the foreshore,  particularly d u r i n g  wet 
weather periods. 

No stations were placed i n  the area of the marina or ferry 
terminal as Schedule J (9 )  wharf closures  prohibit 
shellfish harvesting i n  this vicini ty .  The danger of  sewage 
Contamination from boat discharges a t  the marina becomes 
more acute dur ing  the summer  months and may then be a 
significant source of fecal contamination. Construction 
of add i t iona l  moorage  was i n  progress a t  the time of the 
survey and on completion there w i  11 be  moorage capacity 
f o r  over 1,000 boats , 

Numerous storm  water discharges flow across  the foreshore 
area i n t o  Malaspina Strait between the Coast Ferries 
terminal and Grief Poin t .  Four o f  these i n p u t s  were 
sampled (S6,  S7, S8, S9) and allexhibited the presence of 
fecal  coliforms. The  most s ignif icant  cont r ibu tor  was S6, 
w h i c h  i n  f a c t  is  a creek d r a i n i n g  a large, low ly ing  wooded 
area. The estimated flow of  the  creek was 0.18 m /sec 
(7.6 cfs) d u r i n g  periods o f  steady ra in fa l l  which  corre- 
sponded t o  a population equivalent o f  2.6.  The source of  
contamination t o  this creek i s  most probably domestic animal 

3 
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wastes as i t  flows  through many residential   lots  before 
entering  the  Strait  near Hammon Avenue. S7, S8 and S 9  
enter   the   S t ra i t   a t   the   foo t  of Nootka, Oliver and  Pen- 
t icton  Streets,   respectively.  The population  equivalents 
of  these  drains were considered  insignificant; however, a 
reconnaissance  of  the  shoreline  area  revealed the presence 
of a t   l e a s t  15 additional storm drains. The cumulative 
contribution of fecal  contamination from these  drains does 
represent a s ign i f icant  1 oca1 i zed health hazard w i t h  respect 
to  harvesting  of  shellfish  along this foreshore. Marine 
sample s ta t ions 24, 25, 26 and 27 positioned  along  this 
shoreline  all  exceeded the growing water  standard. 

The area  south of  Grief  Point d i d  not  appear  to be adversely 
influenced by bacterial  contamination from the Powell River- 
Westview areas,   as sample s ta t ions  28, 29, 30, 31 and 32 a l l  
exhibited  acceptable  water  quality. Receiving  waters i n  the 
immediate vicini ty  of Grief  Point  could, however, be subject 
to  contamination from a pump s ta t ion  emergency overflow dis- 
charge. In the  event  of  a pump malfunction, sewage can over- 
flow  the manhole  and subsequently  flow down the bank across 
the  foreshore. The pump s t a t i o n  i s  equipped w i t h  an alarm 
system and to   date  no overflows have been reported,  although 
pump fa i lures  have occurred. Another pump s ta t ion  1 ocated a t  
the f o o t  of Malaspina Avenue a t  Grief Point will discharge 
raw sewage through  a 30.4 cm diameter marine outfal l  d u r i n g  
periods of  extended down times. The outfall  extends 182.4 
metres in to  Malaspina Strai t  a t  a depth o f  18.2 metres below 
LWM. Two residences  located  near  station 35 are  reportedly 
not connected to  the Westview sewerage d i s t r i c t  and  have 
individual  disposal  systems. There was  no evidence  of 
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sept ic  seepage  emanating from e i the r  of  these two homes. 
The receiving  waters i n  this area  are  also  subject  to 
contamination from the Cariboo Street pump s ta t ion emergency 
overflow  discharge. Sewage can be discharged through a 30.4 
em diameter  outfall which terminates 152 metres from LWM 
a t  a  depth  of  14.2  metres below LWM. 

All sample stations  located  south  of  station 35 monitor 
coastl ine which l ies outside the sewered areas. 

4.2  Myrtle Beach 

The Myrtle Beach area has a  considerable  oyster and clam 
resource  and,  prior t o  i t s  closure i n  1972, there was an estimated 
annual harvest o f  20-30 tons  of  shellfish. 

Significant  localized  fecal  contamination was evident i n  the 
Myrtle Beach area, w i t h  sample s ta t ions 33-40 a l l  exceeding the grow- 
i n g  water  standard.  Stations 31 and 32, located  north  of  Myrtle Beach, 
both met the growing water  standard  with median MPN's of <2/100 mR 
and 2/100 m R ,  respectively, and d i d  not  appear  to be adversely  affected 
by either sewage from the Municipality of Powell River or by contami- 
nation from Myrtle Beach, 

Myrtle Creek (SlO),, Deighton Creek ( S 1 2 ) ,  and a  storm  drain 
(S11) were the three major pollution i n p u t s  t o   t h i s   a r ea ,  having mean 
fecal  coliform MF counts  of 399/100 mR, 240/100 mR and  230/100 mR. 

The population  equivalents  of the Myrtle and Deightoncreek.  discharges 
were very  roughly  calculated  as  14.03 and 5.12, respectively. These 
estimates are  calculated on the basis  of  dry  weather  flows and  most 
probably would be higher during  rainfall .  Both Myrtle and Deighton 
creeks drain  pastureland and residential  areas which are  potential  
sources  of  fecal  contamination. The bacteria  counts i n  these creeks 
demonstrated  a  tendency to  increase i n  re la t ion   to   ra infa l l ,  suggesting 
tha t  much of  the  fecal  pollution is  derived from landwash. Pastureland 
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r u n o f f   i s  a s ign i f i can t   source  of bac te r ia   o f   pub l i c   hea l th  
importance. The prox imi ty  o f   pas ture land  to   she l l f i sh  grow- 
ing  waters  is ,   therefore,  a factor   in   determin ing  the  accept-  
a b i l i t y   o f   t h e  waters f o r   s h e l l f i s h   h a r v e s t i n g .  One such pasture 
area i s   l o c a t e d  a t  the mouth o f   M y r t l e  Creek. Sheep, horses,  pigs 
and  chickens  are  raised on a small  farm  here and drainage  f rom  th is 
land can f i n d   i t s  way to  the  creek. 0 

P r o v i n c i a l   h e a l t h   o f f i c i a l s  have i d e n t i f i e d  a  sewage 
disposal  problem at  the  Paradise  Mobi le Home Park, located  approx- 
imately 1.6 kilometers  upstream  on  Myrtle Creek. It was reported 
t h a t  sewage from a sept ic  tank i s  discharged  through a p ipe  onto  the 
ground  and  subsequently  enters  Myrtle Creek. Samples taken  on two 
consecutive days from  the  creek above  and  below the  d ischarge  po int  
d id   no t   i nd i ca te  any increase in   f eca l   co l i f o rm  l eve l s .   On-s i te  
examination o f   t h e  area i n  quest ion  d id,  however, reveal   the  existence 
o f  a disposal problem. 

The  Ocean V i l l a  Apartments  on  Centennial  Drive were ordered 
closed by the  Heal th Department i n  1969  due t o  a f a u l t y  sewage 
disposal system  which resu l ted  i n  seepage reaching  the beach  area. 
A t  present  only 1 o f  the 24 u n i t s  i s  occupied and no problems  were 
i d e n t i f i e d .  

Fecal co l   i fo rms were  found i n  a s to rm  cu l ve r t  (Sll ) which 
dra ins a res ident ia l   area  on  the  nor th   s ide  o f  Highway  101 a t   M y r t l e  
Beach.  The sources o f   c o n t a m i n a t i o n   t o   t h i s   c u l v e r t  were not  iden- 
t i f i e d   a l t h o u g h  two homes had pipes  for  excess  drainage i n   t h e  
v i c i n i t y   o f   t h e i r   t i l e   f i e l d s .   T h i s   d r a i n a g e  was n o t   o f  a sep t ic  
nature  during  the  survey  period. 

Deighton Creek (S12) i s   s u s c e p t i b l e   t o  an imal   feca l   po l lu t ion 
from  the Ward residence on the  creek. The pastureland,  which  supports 
seven c a t t l e  and approximately  thirty  chickens,  slopes  towards 
Deighton Creek enabling  runoff  to  contaminate  the  water. No other  
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residences were located near the mouth  of the  creek; however, the 
considerable upstream residential and pastureland development may 
contribute t o  the bacterial  levels i n  the creek. 

4.3 Myrtle Point  t o  Albion Poin t  

Sample stations 41, 42 and 43 were located along this shore- 
l ine  and a l l  met the growing water standard. No significant  shell- 
fish resource was identified i n  this area and sample stations were 
chosen more t o  determine the sphere of influence o f  Myrtle and 
Deighton creeks. The general  northwestern flow i n  Malaspina S t r a i t ,  
together w i t h  the d i l u t i o n  and dispersion of p o l l u t i o n  entering a t  
Myrtle Beach, adequately reduced the danger of contamination along 
this  shoreline. No local sewage disposal problems  were observed. 

4.4 Brew Bay 

Both oysters and clams  were prevalent i n  Brew Bay and two 
sample stations were  chosen t o  assess the growing water qual i ty .  
S t a t ion  44, located a t  the west  end of  the bay, exceeded the  fecal 
standard a t  the 90 percentile  level (174/100 m R )  indicating an 
intermittent source o f  po l lu t ion .  S t a t i o n  45, located a t  the east 
end of the bay off the mouth of Kelly  Creek, met the growing water 
s tandards  . 

Two streams entered the receiving waters i n  the vicinity of 
station 44, both of which d ra in  residential development and pasture- 
land.  A bacteriological sample of one of  these streams, entering 
a t  the foo t  of Donkersley Road, was taken on November 26 w i t h  a 
resultant fecal coliform MPN o f  130/100 mR. Horses and c a t t l e  were 
found grazing i n  close proximity t o  these streams and the slope o f  
the surrounding land was  such t h a t  a l l  landwash would enter  these 
creeks. 

Kelly  Creek (S13) i s  the largest freshwater i n p u t  t o  Brew 



- 26 - 

Bay and exh ib i ted  moderate  fecal   pol lut ion  wi th a mean MF feca l  
count o f  77.5/100 mR a t  the mouth. On the  bas is   o f   the  acceptable 
water   qua l i t y   observed  a t   s ta t ion  45, there appears t o  be adequate 
d i l u t i o n   o f  any bacter ia l   contaminat ion  enter ing  the  receiv ing 
waters  from t h i s  source. K e l l y  Creek dra ins  pasture land  to   the 
no r th  and also  f lows  through Lang Ranch which  grazes  horses. No 
sewage disposal  problems were i den t i f i ed   a long   t h i s   c reek  and i t  
would  appear the  major   inputs   to  Brew Bay are  contaminated  with 
animal,  rather  than human, wastes. 

4.5  Lang Bay 

Lang Bay  was descr ibed  by  the  Fisher ies and Marine  Service 
as having a marg ina l   shel l f ish  resource and f i v e  sample s ta t ions  
(46-50) were considered  adequate t o  assess  the  growing  waters. 
S ta t ion  47 was t h e   o n l y   p o i n t   t o  exceed the  growing  water  standard, 
w i th  a median MPN o f  27/100 mR. 

The far  west  end  of Lang  Bay i s  p r e s e n t l y   u t i l i z e d  as a 
booming ground f o r  Weldwood o f  Canada Ltd.  which  precludes i t s  use 
f o r   t h e   h a r v e s t i n g   o f   s h e l l f i s h .  The growing  waters  located  east 
o f   t h e  booming grounds, and monitored  by  stat ions 46,  47 and 48, a re  
subject   to  contaminat ion  f rom two  major  freshwater  sources.  White- 
h a l l  Creek (S14),  which  enters Lang Bay a t   s t a t i o n  47, exh ib i ted  a 
mean fecal  MF count o f  29.5/100 mR a t   t h e  mouth. The f l ow   f rom  th i s  
creek was no t  measured, however i t  was considerable  dur ing  the  survey 
and was probably  the most s i g n i f i c a n t  source o f   con taminat ion   to  
s ta t i on  47. Once again  the  major  source o f  f e c a l   p o l l u t i o n   t o  Lang 
Bay appears t o  be  animal  wastes. A farm  located  just   upstream and 
t o   t h e  west o f   t h e  mouth o f   Wh i teha l l  Creek maintains 16 sheep and 
a l l   r u n o f f   f r o m   t h i s  1 and drained  towards  the  creek. The farm's 
sept ic  tank  absorpt ion  f ie ld  a lso  s loped  towards  the  creek  but appeared 
t o  be o p e r a t i n g   s a t i s f a c t o r i l y .  The Seabreeze  Cabins  and  Campsite 
l i e  across  the  creek  from  this  farm and have f i ve   cab ins   w i th   sep t i c  
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tanks and a b s o r p t i o n   f i e l d s   a t   t h e  back, facing  the  creek. Two o f  
these  systems were r e c e n t l y   i n s t a l l e d  and no seepage was ev ident  
from any o f   t h e   u n i t s .  However, any  seepage from  these  units  would 
u l t i m a t e l y   e n t e r  Whi t e h a l l  Creek, due to   the   s lope  o f   the   land .  On 
the   no r th   s ide   o f  Highway  101 , t h i s  creek  f lows  through  ranchland 
where 16 c a t t l e  were seen grazing. 

The major   f reshwater   input   to   the  east  end of Lang Bay was 
the  Lo is   River  (S16), wh ich   d id   no t   exh ib i t  any s i g n i f i c a n t   f e c a l  con- 
taminat ion  dur ing  the  study  per iod.  Water f r o m   t h i s   r i v e r  i s  used t o  
d r i v e   t u r b i n e s   a t  a power-generating  plant and, therefore,   the  f low i s  
con t ro l l ed  dependent upon electr ical   requirements.  The r i v e r  does n o t  
d ra in  any r e s i d e n t i a l l y  developed  areas  upstream and any contamination 
observed  would be t h e   r e s u l t   o f   h i n t e r l a n d   r u n o f f .  

There  are 6 residences  near  the mouth o f   Lo is   R iver ,  3 o f  
which  are  o lder  bui ld ings  (approximately 25 years)  having  steel  septic 
tanks and o l d   t i l e   f i e l d  systems.  There were no  obvious  problems 
observed  during an on-si  te  examination. 

Fecal  contamination was observed i n  a stream  west o f  the Ed 
George residence,  onshore  from  station 50, where  an MPN count o f  
>1600/100 m R  was encountered on November 26. This  stream  flows  beside 
the t i l e  f i e l d  and a l s o  drains  pastureland. Horse dung was ev ident  

along  the  stream  bed and i t  was d i f f i c u l t  t o  determine  whether  any 
contamination was due t o  human sources. The water   qua l i t y  a t  s ta t ions  
49 and 50 was n o t   s i g n i f i c a n t l y   i m p a i r e d  by t h i s  source,  although a 
s ing le  h igh  feca l   count   o f  350/100 mR a t  s t a t i o n  50 was most probably 
a r e s u l t   o f   t h i s  stream. 

4.6 S t i l l w a t e r  Bay 

No sample s ta t i ons  were assigned t o   t h i s  area due t o  i t s  

present usage  as a l o g  dump and  booming ground  by MacMi 1 lan  Bloedel 
Ltd. 's Stil lwater   D iv is ion ,  
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4.7 Frolander Bay 

Oysters were ident i f ied by the Powell River Regional Dis t r ic t  
as being the major shellfish  resource i n  Frolander Bay.  Sample s ta t ions 
51 , 52 and 53  were positioned i n  the bay and a l l  met the growing water 
standard, each  having  a median MPN o f  <2/100 ma. There are  approxi- 
mately 20 residences i n  this general  vicinity, w i t h  perhaps 5 o r  6 
located on the  beachfront. No sewage disposal problems were i n  evidence, 
and no major streams or rivers  enter  the  receiving  waters o f  Frolander 
Bay. 

No sampl ing was conducted  along the  coast1 ine between Frolander 
Bay and Thunder Bay due to  the absence  of development and/or a  she1 1 - 
f i s h resource. 

4.8 Thunder Bay 

Oysters  are  the major  resource i n  Thunder Bay (Regional 
District).  Limitations i n  the  laboratory sample-hand1 i n g  capacity 
allowed  only sample s ta t ion  54 to be assigned t o  this area. Water 
q u a l i t y   a t  this s ta t ion was acceptable.  Jefferd Creek (S17) i s  the 
only  significant  freshwater i n p u t  to  the bay and exhibited  very  slight 
fecal  contamination, having a mean MF fecal  count  of  17/100 mR. Half 
a dozen sheep were grazing by the  creek just below Highway 101, b u t  no 
other  sources  of  contamination,  either human o r  animal, were observed 
along  the  stream. No sewage disposal problems were ev ident   a t  any o f  
the  other  residences i n  Thunder Bay. A t  present  there  are very few 
homes i n  th is   vicini ty;  however, two  homes were under construction 
d u r i n g  the  survey and there i s  considerable  land which may be available 
fo r  f u t u r e  development. 

4.9 Thunder Bay to  Saltery Bay 

A pollution  source  reconnaisance of this coast l ine was consid- 
ered  sufficient t o  determine the acceptabi l i ty  of the  marine  waters  for 
shellfish  harvesting. There is  v i r tua l ly  no development along this shoreline. 
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w i th   the   except ion   o f  a P rov inc ia l  Campsite and the  Sal tery Bay 
Ferry Terminal. The campsite,  located  approximately 1.6 ki lometers 
e a s t   o f  Sal t e r y  Bay, has 39 campsites, as wel l  as  sewage disposal 
f a c i  1 i t i e s   f o r  camper and mobile home u n i t s  which  are  located  approx- 
imately 550 metres  from  the ocean. Outdoor p r ivys   a re   the   on ly  
d i s p o s a l   f a c i l i t i e s   a v a i l   a b l e   t o   t h e  campers. The campsite was open 
but  unoccupied  during  inspection. 

Most o f  Sa l te ry  Bay comes under the  Schedule J 400 f o o t  
wharf  closure due t o   t h e  presence o f   t he   f e r r y   t e rm ina l  and govern- 
ment wharf. There i s  some oyster   resource  a t   the  east  end of  the bay 
bu t   th is   a rea  i s  dominated  by booming a c t i v i t y .  A creek  which  enters 
j u s t   e a s t   o f   t h e  booming ground d i d   n o t   e x h i b i t  any fecal   co l i forms 
and no  sources t o   t h i s   c r e e k  were evident. Sewage from  the  terminal 
f a c i l i t i e s   i s   t r e a t e d   i n  a  package treatment  plant  with  subsequent 
ground disposal .  The h e a l t h   u n i t   r e p o r t s   t h a t   t h e   c a p a c i t y   o f   t h i s  
p l a n t  exceeds the demand and  no problems  have been observed i n  i t s  
operat ion  to  date.  Three  houses located  along  the  beachfront  at   the 
west end o f   t h e  bay d i d   n o t  appear t o  have disposal problems, The 
foreshore i n   t h i s  area i s  outs ide o f  the  Schedule J wharf  closure. 
Sal tery  Bay i s  probably more suscept ib le   to  sewage p o l l u t i o n   d u r i n g  
the summer months, when the  heaviest   load i s  placed on the  Terminal 
Treatment  Plant. Sewage discharges  from  pleasure  boats will also 
increase  during  the summer months, adding t o   t h e   p o t e n t i a l  danger o f  
contamination i n  Sal t e r y  Bay. 
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APPENDIX I MARINE SAMPLE STATION LOCATION DESCRIPTIONS 

Sample 
S ta t i on  La ti tude  Longitude  Locati on 

1 

2 
3 

4 
5 

6 

7 

8 

9 

10 
1 1  

12 
13 

14 
15 
16 

17 
18 
19 

49' 55' 22" N 124'  39' 42" W 

49' 55' 08" N 124' 39'  01 'I W 
49' 54'  56" N 124' 38' 32" W 

49' 54' 22" N 124' 37'  23" W 
49' 54'  12" N 124'  37'  41 'I W 

49' 54' 02" N 124' 37'  16" W 

49' 53'  48" N 124' 37'  12" W 

49' 53'  45" N 124'- 36' 55" W 

49' 53'  46" N 124'  36' 37" W 

49' 53'  42" N 124' 36'  28" W 

49' 53'  42" N 124' 36'  23" W 

49' 53'  36" N 124' 36' 03" W 
49' 53'  28" N 124'  35 51 I' W 

49' 53'  22" N 124' 35'  37" W 

49' 53'  14" N 124'  35' 20" W 
49' 54' 04" N 124' 35 09" W 

49' 52'  42" N 124' 34'  33" W 
49' 52'  08" N 124' 35 46" W 
49' 51 I 31 " N 124'  32' 39" W 

Approx. 150 ya rds   eas t   o f  
Matheson residence. 
S c u t t l e  Bay. 
Scu t t l e  Bay - o f f   w h i t e  
shacks. 
NW f oo t   o f   K lahan ie   D r i ve .  
O f f  Green T r a i l e r  House a t  
Scu t t l e   Po in t .  
Midway  between S c u t t l e   P o i n t  
and S1 i a m n  . 
West o f  S1 iammon I . R .  
Vi l l age .  
O f f  wh i te  house with  launch 
ramp. 
S1 i a m n  - o f f  creek a t  
west end o f  beach. 
S l i a m n  - o f f  church. 
O f f  mouth o f   S l i a m n  
Creek . 
Eas t   o f  Sliammon Creek. 
S1 iamnon - o f f  house wi th 
b lue   roo f .  
Gi bson ' s Beach. 
O f f  Fisheries  Marker. 

O f f  unnamed creek  dra in ing 
Wildwood Heights Lagoon. 
O f f  Fisheries  Marker. 
Mid-channel o f f  M 8. B M i l l  . 
Midway  between Powel 1 River  
WPCP and s k a t i n g   r i n k .  
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APPENDIX I MARINE SAMPLE  STATION  LOCATION  DESCRIPTIONS (Continued) 

Sample 
Stat ion La t i tude  Longitude Loca t i on 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 

30 
31 

32 

33 

34 
35 
36 

37 

38 

39 

49' 50' 46" N 124' 31' 50" W 

49' 50' 41 I' N 124'  31 I 48" W 
49' 50' 36" N 124' 31 48" W 

49' 50' 33" N 124'  31 ' 47" W 

49' 49'  56" N 124' 31 38" W 

49' 49' 49" N 124'  31 35" W 
49' 49 I 32" N 124' 31 I 32" W 
49' 49 09" N 124' 31 I 28" W 

49' 48'  16" N 
49' 47'  40" N 

49' '48'  04" N 
49' 47'  45" N 

24'  31 I 39" W 
24' 33' 21 'I W 

24' 30' 50" W 

24' 30'  06" W 

49' 47'  43" N 124' 29'  08" W 

49' 47' 37" N 124'  28 I 39" W 

49' 47'  37" N 124' 28 I 31 I' W 
49' 47'  40" N 124' 28' 20" W 
49' 47'  39" N 124' 28'  12" W 

49' 47'  36" N 124' 28' 05" W 

49' 47'  34" N 124' 28' 00" W 

49' 47'  27" N 124' 27' 52" W 

O f f  Wi l l ingdon Park. 
O f f  creek  east o f  arena. 
O f f  twin boat houses. 
O f f  boathouse  west o f  
government  wharf. 
Wes tv iew-Grief   Point .  
Westview-Grief  Point. 
Wes t v i  ew-Gri e f  Poi  n t . 
Westview-Grief  Point. 
Gr ie f   Po in t .  
Mid-channel o f f   G r i e f  
Point ,  
O f f  Beach  Gardens Resort. 
O f f  p o i n t  NW o f   M y r t l e  
Beach. 
O f f  green  and  white house 
NW o f   M y r t l e  Beach. 
Myr t le  Beach - brown 
house. 
Myr t l e  Beach. 
Myr t le  Beach - o f f  mill. 
Myr t l e  Beach - bay a t  NW 
end. 
Myr t l e  Beach - NW o f  
Dei  ghton  Creek. 
Myr t l e  Beach - NW o f  
Deighton Creek. 
Myr t l e  Beach - SE o f  
Deighton Creek. 
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APPENDIX I MARINE SAMPLE  STATION  LOCATION DESCRIPTIONS (Continued) 

~ ~~~~ ~~ ~ ~ ~~ 

Sample 
Stat ion  Lat i   tude  Longi tude  Locat ion 

~~ 

40 

41 
42 

43 

44 
45 
46 
47 
48 
49 

50 

51 
52 

53 
54 

49' 47' 20" N 

49'  46 ' 44" N 
49' 46'  26" N 

49' 46'  06" N 

49'  46 ' 04'' N 
49' 46' 24" N 
49'  46 I 28" N 
49' 46' 32'' N 
49' 46' 21 I' N 
49' 46'  18" N 

49' 46'  18" N 

49' 45'  40" N 

49' 45'  38" N 

49' 45' 25" N 
49' 46' 28" N 

124' 27' 41 I' W 

124' 27'  06" W 

124' 26'  13" W 

124' 24' 45" W 

124'  23 ' 30" W 

124'  22 ' 43" W 

124'  21 ' 40" W 

124' 21 I 13" W 
124' 20' 46" W 
124' 20' 28" W 

124' 19 '  51" W 

124' 17' 57" W 

124' 17'  09" W 

124' 17'  10" W 

124' 16' 36" W 

M y r t l e  Beach - SE o f  
Dei gh ton  Creek. 
Myr t le   Po in t .  
O f f  wh i te  house  between 
Myr t l e   Po in t  and A1 b ion  
Point .  
O f f  ye1  low house NW o f  
A lb ion  Point .  
Brew Bay. 
Brew Bay - o f f  K e l l y  Creek. 
Lang Bay. 
Lang Bay. 
Lang Bay - SE end. 
Lang Bay - o f f  park a t  SE 
end. 
Lang Bay - west o f  Lo is  
River  . 
Frolander Bay - west end. 
Frolander Bay - middle o f  
bay. 
Frolander Bay - eas t  end. 
Thunder Bay - head o f  bay. 
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APPENDIX I I 

FRESHWATER  SAMPLE STATION  LOCATION  DESCRIPTIONS 
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APPENDIX I1 FRESHWATER  SAMPLE STATION LOCATION DESCRIPTIONS 

Samp 1  e 
S ta t i on  Location 

s1 
52 
53 

s4 
s5 
S6 
s7 
S8 

s9 
s10 
s11 
s12 
S13 
S14 
S15 
S16 

S17 

Mouth o f  unnamed creek on west  end o f  Sliammon V i l lage .  
Mouth o f  S1 ianmon River. 
Mouth o f  unnamed creek  draining Wildwood Heights Sewage 
Lagoon. 
Mouth o f   W i l l i ngdon  Creek. 
Mouth o f  c r e e k   e n t e r i n g   a t   f o o t  o f  Wi l l ingdon Avenue. 
Mouth o f  creek  enter ing  east  of  Coast  Ferries. 
Nootka Street   s torm  dra in .  
O l iver   S t ree t   s to rm  d ra in .  
Pent ic ton  St reet   s torm  dra in .  
Mouth o f   M y r t l e  Creek. 
Storm  drain - Myr t l e  Beach. 
Mouth o f  Deighton Creek. 
Mouth o f   K e l l y  Creek. 
Mouth o f   Whi teha l l  Creek. 
Drainage  di tch - Lang Bay. 
Loi s Ri ver. 
Mouth o f   J e f f e r d  Creek. 



- 38 - 

APPENDIX I I I 

BACTERIOLOGICAL  ANALYSES  RESULTS AND SAMPLING 
CONDITIONS FOR MARINE  STATIONS 
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