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ABSTRACT 

A sani tary  survey  of  Sooke Harbour and Sooke Basin was 
conducted between November 1974  and February 1975 by  personnel o f  
the  Environmental  Protection  Service,  Pacific Region. 

The purpose o f   t h e  survey was t o  determine  the  ef fect  
o f  an increased  resident ia l   populat ion on the   water   qua l i t y   in   the  
harbour  and  basin  since  the  previous  survey  conducted i n  1964, 
and to   c lass i fy   the   waters  as contaminated o r  uncontaminated w i t h  
respect t o   t he   hea l th  hazard  associated  with  the  consumption o f  
molluscan shel l f ish  harvested  f rom  the  waters.  

A t o t a l   o f  977 marine and  128 freshwater samples  were 
bac te r io log i ca l l y  examined during  the  survey. 22 o f   t h e  97 marine 
sample s ta t i ons   d id   no t  meet the  acceptable  shel l f ish  growing 
water  fecal  col i form  standard,  Contr ibuting  factors were d i r e c t  
domestic sewage discharges, seepage f rom  fau l ty   res ident ia l  and 
commercial sept ic   tank-absorpt ion  f ie ld  systems,  and runoff   f rom 
pastureland. 

A recomnendation i s  made t o  amend the   ex is t ing  B.C. 
Fishery  Regulations'  contaminated  area Schedule J closure,  and 
to   c lose  8 add i t iona l   loca t ions   to   the   d i rec t   harves t ing  o f  s h e l l f i s h  
u n t i l  such time as t h e   i d e n t i f i e d   p o l l u t i o n  sources  are removed. 



Le  personnel  du  Service de protection  de  l'environnement  de  la 
riigion  du  Pacifique  a  effectu6  entre  novembre  1974  et  f6vrier  1975  une 
6tude  sanitaire  dans  le  port  et  le  bassin  de  Sooke. 

Cette  6tude  avait  pour  but  de  d6terminer  quels  effets  l'augmentation 
du  nombre  des  riverains  avait  produits  sur  la  qualit6  de l'eau du  port  et 
du  bassin,  depuis  la  derniZre  6tude  effectu6e  en  1974,  et  de  classer  les 
eaux  en  deux  groupes  (pollu6es  et  non  pollu6es) en  fonction  des  risques 
pour  la  sant6  lids 3 la  consommation  de  mollusques  pgch6s  dans  ces  eaux. 

Au  total,  977  pr6lZvements  d'eau  de  mer  et 128  6chantillons d'eau 
douce  furent  soumis 3 une  analyse  bact6riologique  au  cours  de  cette  etude. 
22 d m  97 endroits oii ont  eu  lieu  les  prEl8vements  d'eau de mer  ne  satisfaisaient 
paH  aux  normes de quollti!  opplicables  aux  eaux iI crustac6s et mollusques. 
1x8 ftlcteurR  de  pollution  Etaicnt:  l'ikoulement  direct  des  eaux  d'egouts 
mfnageres,  lcs  inflltrations  dues  aux  d6fectuosit6s  des  systgmes iI absorption 
des  fosses  septiques  des  batiments  residentiels  et  commerciaux,  et  les 
6coulements  provenant des paturages. 

On  recommande  de  modifier  les  r'eglements  actuels  r6gissant  la 
p&che  en  Colombie-Britannique  (Annexe J - Fermeture  de  la  r6gion  pollu6e) 
et  d'interdire  la  p&he  directe  des  mollusques 'a 8 autres  endroits  jusqu'3 
ce  que  les  causes  de  pollution susmentiondes aient  disparu. 
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1 .  INTRODUCTION 

The  foreshore  waters  of  Sooke  Harbour and Sooke Basin 
contain  a  significant  oyster and clam  resource  which  is  commercially 
and  recreationally utilized. The area  supports  three  shucking  plants 
that  market  the local shellfish  resource  as well as molluscan  shellfish 
transported  from  other  growing  areas in B.C. Extensive  moorage 
facilities are found on the northwestern  side of  the harbour,  and 
the  waters in the basin  off the Goodridge  Penninsula  serve as  a 
booming  ground  for  the  Sooke  Forest  Products  Lumber Mil 1. There  are 
numerous  summer and permanent  residences  along  the  shoreline of  the 
basin  and  harbour  as we1 1 as  motels,  lodges and  marinas. The 
Capital  Regional District  estimated  a  year-round  population of 4,887 
for  Sooke as of December 31,  1973. (1 ) 

The  area was 1 ast  surveyed Apri 1 13  to Apri 1 20, 1964 and 
November 10 to  November 14, 1964 by the Departments of Fisheries  and 
National Health and  Welfare. (2)  The  resulting  survey  report 
recommended  that  oyster  leases, Lot 184, Block B (Brooks)  at  the 
southwestern  corner of  the  harbour,  Lots 207,  Block A and 215 both 
at  the  mouth  of  Sooke  Harbour, and the  Cooper  Cove  area be declared 
as contaminated.  Only the  closure  at  Cooper  Cove  was in fact  evoked by 
the provincial  Deputy  Minister of Health at that time. 

Since  the 1964 survey,  considerable  residential  development 
has taken  place  along  the  shoreline  and in the hinterland,  with  additional 
ground  disposal of domestic sewage.  High  fecal coliform  levels  have 
also been reported by the  Fish  Inspection  Branch  (Fisheries  Service, 
Environment  Canada)  bacteriological  laboratory in clams  taken by 
commercial  harvesters  from  Sooke Harbour. These  two  factors  assigned 
a high priority  to  reassessment of  the shellfish  growing  waters 
in Sooke  Harbour and Basin. 

Accordingly, personnel of the  Shellfish  Water  Quality 
Program of  the Environmental  Protection  Service,  Pacific  Region, 
conducted  bacteriological  water  quality  surveys  from  November 12 to  December 
15, 1974 and from  January 20 to  February 8, 1975. A limited  investigation 
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was also  carried o u t  o f  sewage disposal systems serving  residential ,  
comnercial and industrial  establishments,  particularly i n  those  areas 
where h i g h  bacterial   levels were found a t  sample stations i n  the 
harbour and  basin. The survey was conducted i n  winter  coincident w i t h  
heavy precipitation and  hydrographic  conditions deemed to  reflect   the 
worst  possible  pollution  conditions. 

2.  SAMPLE STATION LOCATIONS 

A total  of 97 marine and  24 freshwater sample s ta t ions  were 
chosen to  evaluate  the growing water quali ty.  Sample station  locations 
are shown i n  Figures 2 and 3,  and a description o f  the marine and 
freshwater sample s ta t ions can be found i n  Tables 6 and 7 (Appendix 111). 

The existence  of a viable commercial oyster and clam fishery 
a t  Sooke  and the need t o  identify  possible  relay  sites i n  the  event 
that  extensive  contamination was found i n  the  harbour and basin  led 
t o  the establishment of  a large number of  sample s ta t ions.  The 
western  foreshore  of Sooke Harbour was not  included i n  the  sampling 
program  due t o  the  existence of extensive  boat moorage fac i l  i t i e s  and 
the h i g h  density housing and  commercial establishments  serviced by on- 
s i t e  sewage disposal   faci l i t ies  i n  t h a t  area. The British Columbia 
Fishery  Regulations  include  as  contaminated  areas under  Schedule "J", 

'hny area w i t h i n  four hundred fee t  of any wharf". S i x  s ta t ions  were 
established along a centreline through the  basin and harbour to  
give some indication of  contamination from net inflow and outflow. All 
the commercial oyster  leases were extensively surveyed w i t h  7 sample 
stations  located on o r  i n  the  vicinity of  Lot 184, Block B,  8 s ta t ions  
located a t  Lot 207, and 5 stations a t  Lots 224 and 199 i n  Anderson Cove. 
Stations were also  established a t  Cooper Cove to  assess  the  bacteriological 
quality of the  waters  contiguous t o  the Sooke Forest  Products Sawmil 1. 

The  number of  stations  located a t  any one area was based on 
the  extent of shoreline development, and the  presence  of  obvious 
sources  of  contamination. Sample s ta t ions  were also located i n  growing 
waters  influenced by streams  subject t o  contamination from animal or human 
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FIGURE 2 SOOKE HARBOUR SAMPLE  STATION  LOCATIONS 
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FIGURE 3 SOOKE BASIN  SAMPLE  STATION  LOCATIONS 
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a c t i v i t y .  All known streams entering  the  survey  area were r o u t i n e l y  
sampled i n  conjunction  with  the  growing  waters  sampling program. 

3. FIELD PROCEDURES AND METHODS 

3.1 . Bacter io log ica l  Sampl i n g  and Analysis ' 

All water samples fo r   bac ter io log ica l   ana lyses  were 
c o l l e c t e d   i n   s t e r i l e ,  170 o r  340 cc wide-mouth bott les  approximately 
15 t o  30 cm below  the  water  surface. The water  depth a t  c o l l e c t i o n  
po in ts   over   she l l f i sh  beds d i d   n o t  exceed 1.2 meters. Samples 
were col lected  by  boat  or  on f o o t  and s t o r e d   i n   c o o l e r s   a t  temper- 
atures  not  exceeding 10°C u n t i l  processed.  Analyses were car r ied  
out  in  the  Environmental  Protection  Service  mobile  laboratory  located 
a t  the sampling area and were  performed within  three hours o f  col lect ion.  

The to ta l   con f i rmed  co l i fo rm MPN per 100 m l  was determined 
us ing  the  mul t ip le   tube  fermentat ion  technique  (a t   least  3  decimal 
d i l u t i o n s   o f  5 tubes  each) as described i n   P a r t  406 A o f   t h e   1 3 t h  
e d i t i o n   o f  Standard Methods f o r  Examination o f  Water  and  Wastewater 

(3)  

The feca l   co l i fo rm MPN per 100 ml was determined as descr i  
i n   P a r t  407 C o f  Standard Methods. Incubation was for  24 - 2 hours 
i n  a water  bath  equipped  with a c i r c u l a t i o n  device,  and  maintained 
a t  44.5 0.2OC. Culture media  used fo r   bo th   water  and oyster  
shel lstock samples were Lauryl  Tryptose  Broth and B r i l l i a n t  Green B i  
(2%) Broth  for   the  conf i rmed  col i   form  test ,  and EC medium f o r   t h e  
fecal   co l i form  tests .  

t 

1 

All freshwater samples  were analyzed f o r   t o t a l  and feca l  

bed 

l e  

col i forms  using  the membrane f i l t e r  technique  as  described i n   P a r t  
408 o f  Standard Methods. The volume o f  samples f i l t e r e d  was no t   l ess  

1 A l l  test media, including  that  for membrane f i l trat ion  analysis ,  was 
Bacto brand obtained from Difco  Laboratories,  Detroit, Michigan. 

. 

. 
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than 100 ml and appropriate d i l u t i o n s  were made i n  order t h a t  the 
number of colonies  per  plate normally ranged  between 20 and 80. 
Colonies were counted under 10 power magnification  using a cool white 
fluorescent b u l b  as the 1 i g h t  source. Bacto-m-Endo Broth MF media 
was used for  the  total  coliform  determinations and  Bacto-m FC Agar 
was used fo r  the  fecal  coliform  determinations.  Factory-sterilized 
membrane f i l t e r s  (0.45 micron pore s ize)  were obtained from Sartorius 
Membranfilter (West  Germany). Total  coliform  plates were incubated 
a t  35 0.5OC for  24 hours and colonies having  a metallic green sheen 
were counted as coliform organisms. Fecal coliform  plates were 
incubated a t  44.5 2 0.2OC for 24 hours i n  water t i g h t  p las t ic  bags 
submerged in  a  waterbath.  Colonies which  were to ta l ly   o r   par t ia l ly  
blue i n  color were counted as  fecal  coli forms. 

Oyster specimens were collected in  clean plast ic  bags and 
were maintained a t  an in- t ransi t  temperature  not  exceeding 1OOC. 
Analyses were carried o u t  by the Fish Inspection  Laboratories, 
Fisheries  Service, Environment Canada, Victoria, and were performed 
w i t h i n  6 hours of collection. A t  l eas t  1 2  oysters were collected 
f o r  each sample l o t  submitted. 

3.2 Chemical  and Physical Sampling  and Analysis 

Temperature and sal in i  t y  measurements were made a t  a depth  
o f  15 to 30 cm below the  water surface using t e s t  equipment carried i n  
the boat.  The temperature and sa l in i ty  were determined w i t h  a Yellow 
Springs  Instrument Co.  Model 33 Salinity,  Conductance and Temperature 
Meter. Results  are  presented i n  Appendix IV. Precipitation and t idal  
data  for Sooke were provided by the Atmospheric Environment Service 
and the Canadian Hydrographic Service  respectively. 

4. DISCUSSION OF RESULTS 

Daily bacteriological and elemental  data  for each sample 
station is  presented i n  Tables 8 and 9 (Appendix IV). Total and fecal 
coliform MPN results for marine sample s ta t ions  are  sumnarized 
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i n  Tables 1 and 2 respectively, and bacteriological  results for fresh 
water sample stations  are summarized i n  Tables 3 and 4 (Appendix I ) .  
Bacteriological MPN d a t a  for oyster meat  samples  can be found i n  
Table 5 (Appendix 11). 

The results have  been interpreted and the growing waters 
classified using the newly adopted fecal coliform  standard recommended 
a t  the E i g h t h  National Shellfish  Sanitation Workshop (4) .  In order 
t h a t  an area can be considered bacteriologically  safe for the  harvesting 
of shellfish, the fecal  coliform median MPN of the water must not  exceed 
14 per 100 m l  and not  more than 10 percent of the samples ordinarily 
exceed an MPN of 43 per 100 m l  for a 5 tube decimal dilution  test i n  
those portions of the  area most probably exposed t o  fecal contamination 
during the most unfavourable hydrographic and pollution  conditions.2 
The foregoing limits need not be applied if  i t  can  be shown by detailed 
study t h a t  the  coliforms are n o t  of direct  fecal  origin and do not 
indicate a public  health hazard. 

A total of 977 marine and 128 freshwater samples were collected 
for  bacteriological  analyses dur ing  the survey period. A minimum of 
6.samples were collected for each marine station. Sample station 
locations  are shown i n  Figures 2 and 3 and .described i n  Tables 6 and 7. 

The bacteriological  results presented i n  Table 1 show that 
75 of the 97 marine  sample stations met the approved growing water 
standards. Of the remaining 22 sample stations which  were classified  as 
unacceptable, 1 2  had a fecal coliform median MPN > 14 per 100 ml , and 
10 had a fecal coliform 90 percentile MPN > 43 per 100 ml . 

The intensity of rainfall during the survey period was  compar- 
able t o  the rainfall for the same period i n  previous years. Rainfall 
data shown i n  Figure 4 a lso indicates  that the  highest rainfall months 
are November  and January, hence the survey was conducted during the 
worst pol lu t ion  conditions which are  associated with the increased 
landwash and the lower water temperatures which prevail during the 
winter months. 

. 

2 This  report  expresses the 10 percent limit in terms of a 90 
percentile MPN value which must not exceed 4 3  per 100 ml to meet the 
standard. 
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4.1  Sooke Harbour 

4.1.1 Oyster Lease Lo t  184, Block B 

Stat ion 19,  20 and 22 had feca l   co l i fo rm median MPN's per  
100 m l  o f  33, 33 and 15 respect ive ly .  There are two  streams, S4 and 
S5, t h a t   e n t e r  Sooke Harbour i n   t h i s  area and these  exhibi ted mean 
feca l   co l i   fo rm MF counts  per 100 m l  o f  52.5 and 46.3 respect ively.  
The sanitary  survey  revealed  four  possible  sources  of  contamination. 
The Brooks maintain 3 sheep beh ind   the i r  house  on land  sloping  toward 
S5. Adjacent t o  S4 there i s  a co t tage  w i th  a p r i v y  7 meters  from 
the  stream. However, the  cottage was unoccupied  during  the  survey 
and i s  most l i k e l y  a summer residence. Onshore f rom  s ta t ion  19 
var ious  l ivestock were observed  including  12 cows, 5 horses, 8 
sheep and several ducks. This  grazing  land  drains  westward  toward 
S4 and northward  into Sooke Harbour  and i s  the  most  probable  source 
o f  contamination  entering  the  waters  overlying  the  oyster  lease, 
I n   a d d i t i o n ,   t h e r e   i s  a new subd iv i s ion   o f  68 homes serviced  by on- 
s i t e  sewage disposal systems  under c o n s t r u c t i o n   i n   t h i s  area,  and 
th i s   cou ld   f u r the r  degrade the  she11fis.h  growing  water  quality. 

4.1.2 Oyster Leases Lots 207 and 215 (Cooper's Cove Oyster 
Farm Ltd.)  

E igh t  sample s tat ions were establ ished  over  these  leases 
and a l l   b u t  one met the  feca l   s tandard  for   safe  shel l f ish  growing 
waters.   Stat ion 31 had  a 90 p e r c e n t i l e   f e c a l ' c o l i f o r m  MPN per  100 
m l  o f  97.6.  However, s t a t i o n  35 exhibi ted  marginal   water  qual i ty,  
w i th  a feca l   co l i   fo rm median MPN per 100 m l  o f  14.  There  appears t o  
be three  possible  sources o f  contaminat ion.   First ly,  a septic  tank 
l oca ted   j us t  above the  high  water mark a t   t he   no r theas t  end o f   t h e  
Bing  residence on property  that  slopes  toward  the  water. Secondly,  stream 
S7, which  enters  the  receiv ing  waters  near  stat ion 31, i s  a possible 
contr ibutor   o f   feca l   contaminat ion.  S7 had  a feca l   co l i   fo rm mean 
MF count  per 100 m l  o f  116.7. Inves t iga t ion   o f   the   on-s i te   d isposa l  
systems serving  those houses tha t   d ra in   to   the   low  1y ing . land  wh ich  
i n   t u rn   i s   d ra ined   by   s t ream S7 was c a r r i e d   o u t  and these were found 
t o  be unsat isfactory.   Thirdly,   these  stat ions may a lso be subject  
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to  pollution  influence from the Sooke River Hotel.  Float studies 
from the 1964 survey as well as  salinity  gradients from the present 
survey have shown tha t  Sooke River  water  flows  over these leases on 
the  outgoing tide. The Sooke River showed a mean fecal  coliform MF 
count per 100 ml of 136.9 a t  sample station S8 just downstream  from 
the Sooke River Hotel as compared to  station S9, just upstream, 
which  had  a count per 100 ml of 8.0. The Sooke River Hotel a t  the 
time of the survey was discharging  domestic  wastes from  a septic 
tank direct ly   to  the river. 

4.2 So0 ke Bas i n 

4.2.1  Southern  Foreshore 

The fecal  coliform 90 percentile MPN per 100 ml of 49 a t  
sample s ta t ion 45  was most l ike ly  due to landwash from the sloping 
land  fronting the bay. None of the residences a t  this location  displayed 
any obvious septic tank  absorption f ie ld  problems. 

The unacceptable  fecal  coli form  median MPN per 100 m l  o f  23 
a t  sample s ta t ion 63 could be due t o  the piped discharge  of  septic 
tank effluent into the receiving  waters from the Barron residence. 
In addition, a small cottage on the same property  adjacent  to sample 
s ta t ion 64 discharges raw sewage direct ly   into the receiving water 
through a surface  pipe. 

The old l o g  cabin  adjacent  to sample s ta t ion 67 is also 
connected to  a sept ic  tank  having a direct discharge  to the foreshore 
waters and this could  account fo r  the fecal  coliform median MPN per 100 
ml  of  27.5  found a t  this s ta t ion.  This discharge  could  also be the source 
of the intermittent h i g h  fecal  levels found a t   s t a t i o n  69 since the 
sanitary survey d i d  not  reveal any other  obvious  source  of  pollution 
i n  this area. 

4.2.2 Anderson Cove 

Nine sample s ta t ions were established i n  Anderson Cove a t  
the s t a r t  o f  the survey. Sampling of the s ta t ions i n  the west side of the 
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cove was d i scon t inued   a f te r   s i x  samples  due t o  low bacter ia l   dens i t ies .  

On the   eas t   s ide   o f   the  cove, s ta t i ons  60 and 62 proved  unacceptable, 
bo th   w i th   feca l   co l i fo rm 90 pe rcen t i l e  MPN's per 100 m l  o f  47.8. Two 
streams, Sll and S12, e n t e r   t h e   r e c e i v i n g   w a t e r s   i n   t h i s   v i c i n i t y   b u t  
d id   not   exh ib i t   s ign i f icant   feca l   contaminat ion,   dur ing  the  survey 
per iod ,   w i th   feca l   co l i fo rm MF counts  per 100 m l  o f  3.0 and 29.3 res- 
pect ive ly .  A possible  source  of  contamination i n   t h i s  area  could  be  the 
three head o f   c a t t l e   m a i n t a i n e d   a t   t h e  J.M. Lane residence  imnediately 
n o r t h   o f   s t a t i o n  60. 

4.2.3 Roche  Cove 

Sample s t a t i o n  70 i n  Roche  Cove had  a f e c a l   c o l i f o r m  90 
percen t i l e  MPN per 100 ml o f  67. There  are  no  dwellings i n   t h e  
v i c i n i t y  and the   feca l   co l i fo rm mean MF per 100 m l  f o r  Matheson  Creek 
(S15) was 5.3 i nd i ca t i ng   t he  absence o f  s igni f icant  fecal   contaminat ion.  
It is   poss ib le   t ha t   t he   f eca l   co l i f o rm observed a t   t h i s   s t a t i o n  was a 
natura l ly   occurr ing  organism  of   the  surrounding woodlands which was 
capable of   ferment ing  lactose  at   the  e levated  temperature.  

4.2.4 The Grouse  Nest  Resort 

Stat ions 77 and 78 adjacent t o   t h e  Grouse  Nest exh ib i ted  
the  highest  bacter ia l   levels  found  dur ing  the  survey  wi th  fecal   col i form 
median MPN's per 100 m l  o f  64 and 335 respect ive ly .  Numerous d i r e c t  
discharges were  observed  from  the  Grouse  Nest Lodge and  A-frame cottages. 
A deta i led   inves t iga t ion   shou ld  be c a r r i e d   o u t   t o   i s o l a t e   t h e  sources 
o f   p o l l u t i o n   a t   t h i s   l o c a t i o n .  

4.2.5 Hutchinson Cove 

A fecal  coliform 90 pe rcen t i l e  MPN per 100 m l  of 97.6 was record- 
ed f o r  sample s t a t i o n  85. No obv.ious source  of  contamination  could  be 
found f o r   t h i s   s t a t i o n .  

4.2.6 Sooke Forest  Products Lumber Mi 11 

On January 28, 1975, D. Arney, K. Cooper and S. Sidhu o f   t h e  
Environmental  Protection  Service, and K. A u s t i n   f r o m   t h e   d i s t r i c t   o f f i c e  
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of   the  Pol lut ion  Control  Branch, Victoria,  inspected  the Sooke Forest 

Products Lumber Mill. A t  t he   t ime   o f   t h i s   i nspec t i on  no d i rec t   d ischarge 
of domestic o r   i n d u s t r i a l  wastes were found. However, i t  was  shown t h a t  
the  area  over   the  sept ic   tank  absorpt ion  f ie ld   serv ic ing  the  outdoor  
workers' washroom f a c i l i t i e s  was being used  as a l o g  dump. These fac-  
i l i t i e s   a r e   p r e s e n t l y   b e i n g  used  by  140  persons b u t   u t i l i z a t i o n  by up 
t o  375 employees has  been reported. On February 8, f luoresce in  dye was 
f lushed down the  outdoor  workers' washroom t o i l e t s   a t  131 5 hours. An 
i n s p e c t i o n   a t  1600 hours  revealed  green dyed ef f luent   s t reaming from 
t h e   t i l e   f i e l d  and i n t o   t h e   r e c e i v i n g   w a t e r s   i n   t h e   v i c i n i t y   o f  sample 
s t a t i o n  91 a t  the mouth o f  Cooper  Cove. This  discharge o f  domestic 
sewage could  expla in   the  feca l   co l i form MPN per 100 m l  medians o f  29.5 
and 24 obtained a t  sample s ta t ions  90 and 91, respect ive ly .  The sept ic  
t ank -abso rp t i on   f i e ld  system se rv ing   t he   o f f i ce  washrooms i s   l o c a t e d  
25 feet  f rom  the  h igh  water mark n o r t h   o f   t h e   o f f i c e   b u t  no obvious 
seepage was noted a t   t he   t ime   o f   i nspec t i on .  

4.2.7 Northern  Foreshore 

Sample s t a t i o n  94 was located  o f f   shore  f rom  the Dr. Malcolm 
residence. Dr .  Malcolm's  property  receives  runoff  from  the  land on the  
uph i l l   s l ope   t o   t he   no r th  and the  ground was completely  saturated. 
There i s  a dra inage  cu lver t   f rom  the  proper ty   that   could  carry  seepage 
from  the  saturated t i l e   f i e l d s   s e r v i c i n g   t h e   r e s i d e n c e  and guest house 
to   the  receiv ing  waters .  

Sample s t a t i o n  96 exh ib i ted  a f e c a l   c o l i f o r m  90 pe rcen t i l e  
MPN per 100 m l  o f  157.2 which  could  be due t o  seepage from one o f   t h e  
several  residences on the  banks over look ing  th is   s ta t ion,   and/or  due t o  
the   in f luence  o f  Lannon Creek. 

4.2.8 Lannon Creek 

This  creek and i t s   t r i b u t a r i e s   d r a i n s   c o n s i d e r a b l e  acreage 
t o  t h e   n o r t h   o f  Sooke Basin. The c reek   f l ows   pa ra l l e l   t o  Sooke  Road 
fo r   severa l  hundred yards and there  are many residences  s i tuated  along 
i t s  banks. Several  sources o f   p o l l u t i o n  were discovered  here and are  
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l i s t e d  i n  Table 10 (Appendix V ) .  The  main tributary  drains  land below 
a chicken farm (no point  discharges  located) and a farm which pastures 
17 c a t t l e  and 3 sheep. I t   a lso  drains   the Lannon Creek Trai ler  Park 
which a t  the time  of the  survey  contained 33 sewered units. The 
sewage is  treated i n  a biological sewage treatment  plant  (BioPure) and 
the ef f luent  is  pumped t o  an absorption  field. The creek was 
sampled i n  three locations (S22,  S23 and S24) and s igni f icant  
fecal  pollution was observed,  particularly a t  S23, which  had a 
mean fecal  coliform MF count  per 100 m l  of 316.6. S24, located 
upstream from the  potential  pollution  sources exhibited a mean fecal 
coliform MF count  per 100 ml of 21.8. Sample s ta t ion  97 off the 
mouth of Lannon Creek was of unacceptable  quality w i t h  a fecal 
coliform MPN median per 100 ml of 23 and a 90 percentile MPN per 
100 ml  of 106. There is no direct   correlat ion between precipitation 
intensity and reduced quality  of the receiving  waters a t  sample 
s ta t ions  96 and 97. 

4.2.9 Bi 11 ings Point 

Sample s ta t ions  41 and 42 proved to  have unacceptably h i g h  
bacterial   densit ies w i t h  fecal  coliform MPN medians per 100 ml of  16.5 
and 49, and fecal col  iform 90 percentile MPN's per 100 m l  of 350 and 
128 respectively. There were no direct  discharges  nor was seepage 
evident i n  this area. Limited  data  suggests  there may be a correlation 
between rainfal l  and the  bacteriological  quality  of the receiving 
waters. This is  further supported by Report No. 6 of the British 
Columbia Soil Survey (1959) (5) which c l a s s i f i e s  the so i l  i n  this 
area  as  "gravelly sandy loam"  and i ts  main charac te r i s t ic  is tha t  i t  is 
rapidly  drained. I t  i s  possible  that the contamination comes from 
subsurface  drainage  of  septic tank absorption fields i n  the area. 
Flooding of  this  area has been reported dur ing  extremely h i g h  tides. 

4.2.10 Other Points 

The data from the sample stations  along a centrel ine through 
the  basin and harbour d i d  not  indicate the presence  of any pollution 
a t  these  locations. 
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Sample s t a t i o n  12 i n  the NE corner   o f   the bay across  from 

Whiffin Spit,  experienced a feca l   co l i fo rm 90 pe rcen t i l e  MPN per  100 
ml o f  88.1. A source o f   con taminat ion   a t   th is   s ta t ion   appears   to  be 
from  the  Porter  residence i n  East Sooke. The sub-surface ti 1  e f i e l d  
i s  exposed a t  the SE corner. The f i e l d   d r a i n s   t o  stream S2 which  f lows 
i n t o   t h e  bay a t   s t a t i o n  12.  High bacter io logical   counts were obtained 
from  stream S2 and the  mean fecal  MF count  per 100 ml was 187.6. 

5. POSSIBLE RELAY SITES 

The r e s u l t s  o f  'the sani tary  survey  indicate  that   four  areas 
a r e   s u i t a b l e   f o r   t h e   r e l a y i n g   o f   s h e l l f i s h  from contaminated  areas: 

(1 ) the  waters  immediately  north  of   Whif f in  Spi t .  
( 2 )  the  waters  of  Roche  Cove. 
(3) the  waters o f  Hutchinson Cove. 
(4)  the  waters  surrounding  the  Goodridge  Islands. 
A1 though  the  southern  waters of Sooke Harbour and Sooke 

Basin  proved  to be bacter io logical ly  acceptable,   these  areas  are  not  
recommended f o r   r e l a y i n g  purposes because o f  the  h igher   res ident ia l  
housing  density and the   i nhe ren t   poss ib i l i t y  of sep t ic   tank-absorp t ion   f ie ld  
f a i l u r e s .  It i s   n o t  recommended t h a t  Anderson Cove be used f o r   r e l a y i n g  
since i t  i s  a popular summer moorage f o r  pleasure  vessels. 

6. 

(i 1 

( i i )  

CONCLUSIONS 

Sample s ta t i ons  19, 20, and 22 over  oyster  lease  Lot 
184, Block B, do n o t  meet  the  shel l f ish  growing  water 
standard  most l i k e l y  because of   runof f   f rom  graz ing 
land. Ongoing housing  development  can p o t e n t i a l l y  cause 
a f u r t h e r   d e t e r i o r a t i o n   o f   t h e   w a t e r   q u a l i t y   i n   t h i s  
area. 

The in te rmi t ten t ly   h igh   feca l   co l i fo rm  leve ls   exper ienced 
a t  Sample s t a t i o n  31 a t   oys te r   l ease   Lo t  207 (Cooper's Cove 
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Oyster Farm Ltd. ) are probably due to  seepage from 
the Bing residence sewage disposal field and from the 
influence of stream S7.  The entire  lease under certain 
t i d a l  conditions will be influenced by the Sooke River 
w h i c h  a t  the time of the survey was receiving septic 
t a n k  effluent from the Sooke Hotel. 

( i i i )  Two stations a t  Anderson  Cove did not meet the shellfish 
growing water s tandard .  Landwash from the catt le pasture- 
l a n d  a t  the J.M. Lane residence  during  periods of rain 
could 'be a source of fecal contamination. The  Cove is  
a popular moorage for pleasure vessels during the summer 
months w i t h  the  inherent 1 i kel ihood o f  fecal contamination 
from these crafts. 

( i v )  Water receiving domestic  wastes from the Grouse  Nest 
Resort proved t o  be the most heavily contaminated i n  
the survey area. 

( 4  ' The  Sooke Forest Products Mill has a defective  septic tank- 
absorption field system servicing the outdoor workers' 
washroom.  Seepage  from the  absorption field was contamin- 
a t i n g  the  receiving waters o f  Cooper  Cove. 

( v i  1 The h i g h  fecal coliform counts in Lannon Creek may be 
attributed t o  inadequate sewage systems dra in ing  t o  the 
creek and t o  landwash from grazing land. 

( v i i )  The contamination a t  Billings Point is   l ikely due t o  
seepage from septic  tank-tile  field sewage disposal systems 
servicing houses and t ra i ler  homes located along the 
s horel i ne. 

(v i i i )  Numerous other i n d i v i d u a l  sources of contamination exist 
around the harbour and basin t h a t  should also  receive 
p u b l i c  health attention. These are  listed i n  Table 10 
of Appendix V .  
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7. RECOMMENDATIONS 

(a) The present contaminated area 20-1 Schedule J closure of 
Cooper  Cove should be  amended t o  read; "The northern  foreshore 
and waters of Sooke Basin from Billings Point t o  the most 
southerly p o i n t  o f  land between  Cooper Cove and Hutchinson 
Cove". 

( b )  The f o l  lowing should be added t o  Schedule 3 o f  the British 
Columbia Fishery  Regulations: 
Area 20-2. "The northern  foreshore  intertidal  waters of 
Sooke  Harbour from Harrison P o i n t  t o  Billings Point." 
Area 20-3. "The waters and tidal  foreshore of  Sooke Basin 
ly ing  w i t h i n  700 feet  of the wharf a t  the Grouse Nest Resort." 
Area 20-4. "The large bay south of Roche  Cove,  Sooke Basin, 
described  as ly ing  east  of a l ine drawn  from 40'21 '53"N, 
123°38'14"W t o  48°22'06nN,  123°38'06"W. 
Area 20-5. "Those waters of Sooke Basin lying w i t h i n  a 400 
f o o t  radius of the  point 48°21'56"N,  123°38'46"W near  the 
mouth of Anderson  Cove." 
Area 20-6. "Those waters of Anderson  Cove,  Sooke Basin, 
ly ing  w i t h i n  a 400 foot  radius of the most northerly  point 
of  land ly ing  between the two streams entering the NE 
corner  of Anderson Cove." 
Area 20-7. "The waters and tidal  foreshore  of Sooke Basin 
SE of Hill Head lying w i t h i n  a 400 foot  radius of the p o i n t  
48'22'23"N, 123°40'53"W. I' 

Area 20-8. "The waters and tidal  foreshore o f  Sooke Inlet  
lying w i t h i n  a 400 foot  radius from the m o u t h  of  the stream 
entering the NE corner  of the large bay located between 

. . Woodward Point and Si~mpion Point ."  

(c)  Letters be written  to  the  responsible  provincial  authorities 
concerning the various  pollution  sources listed i n ,  Table 
10 o f  Appendix V requesting  their  investigation and remedial 
action where possible. 
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APPENDIX I 

TABLE 1 SUMMARY OF FECAL COLIFORM MPN DATA  FOR 
SHELLFISH GROWING  WATER SAMPLES 

TABLE 2 SUMMARY OF TOTAL CONFIRMED COLIFORM MPN 
DATA FOR SHELLFISH GROWING  WATER SAMPLES 

TABLE 3 SUMMARY OF TOTAL COLIFORM MF DATA  FOR 
FRESHWATER  SAMPLES 

TABLE 4 SUMMARY OF  FECAL  COLIFORM MF DATA FOR 
FRESHWATER  SAMPLES 
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TABLE 1: SUMMMARY OF FECAL COLIFORM MPN DATA FOR 
SHELLFISH GROWING WATER SAMPLES 

Sample Number of MPN Median  MPN 90 Percentile 
Station Samples Range per 100 mll MPN/~OO ma 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

10 

11 

6 

10 

6 

10 

6 

10 

10 

10 

6 

9 

14 

14 

10 

10 

11 

6 

9 

9 

6 

6 

14 

6 

1.8 - 79 
1.8 - 32 
1.8 - 23 
1.8 - 46 
1.8 - 33 
1.8 - 14 
2.0 - 21 
1.8 - 79 
1.8 - 49 
1.8 - 23 
1.8 - 22 
2.0 - 170 
2.0 - 17 
1.8 - 31 
1.8 - 22 
1.8 - 23 
1.8 - 49 
7.8 - 23 
2.0 - 130 
1.8 - 240 
4.0 - 31 
2.0 - 33 
1.8 - 350 
2.0 - 49 

6.2 

6.8 

2.0 

4.5 

2.0 

3.0 

4.3 

7.3 

4.5 

6.5 

1.9 

13 

6.2 

4.5 

6.2 

4.3 

7.8 

7.8 

33 

33 

7.3 

15 

5.7 

3.3 

23 

21.8 

11.6 

13 

15.6 

11 

16.2 

22 

13 

7.8 

10 

88.1 

13 

19 

17 

14 

33 

14.8 

112 

109.5 

20.2 

27 

18.2 

24.3 

. 
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TABLE 1: SUMMARY OF FECAL COLIFORM MPN DATA FOR 
SHELLFISH GROWING WATER SAMPLES (con't) 

Sample Number of MPN Median MPN 90  Percentile 
Station Samples Range per 100 mR MPN/100 ma 

25 6 2.0 - 49 
26 14 2.0 - 31 
27  14 1.8 - 49 
28 6 2.0 - 23 
29 

30 

31 

32 

33 

34 

35 

36 

6 

14 

14 

14 

6 

10 

6 

6 

1.8 - 7.8 
1.8 - 23 
2.0 - 170 
2.0 - 33 
2.0 - 49 
1.8 - 49 
1.8 - 33 
1.8 - 13 

37  14 2.0 - 46 
38 6 1.8 - 11 
39 10 2.0 - 23 
40 6 2.0 - 7.8 
41 10 2.0 - 540 

~~ 

11 33.4 

5.7  27.8 

2.0 15.8 

7.8 17 

3.3 

7.8 

12 

11 

9.4 

7.8 

14 

4.5 

7.3 

4.3 

7.8 

3.0 

16.5 

5.8 

22.6 

97.6 

22.6 

29.8 

17 

27 

11.8 

30.2 

11 

17 

7.8 

350 

42 11 1.8 - 170 49 128 

43 11 1.8 . 31 
44  14 1.8 - 26 
45  10 1.8 - 79 
46 6 2.0 - 49 
47 10 1.8 - 33 

6.8  25.1 

3.3 12.2 

5.7 49 

7.3  27.4 

4.5 23 

48 6 1.8 - 7.8  3.0  7.8 
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TABLE 1: SUMMARY OF FECAL COLIFORM MPN  DATA FOR 
SHELLFISH GROWING WATER SAMPLES (con't) 

Sample Number of MPN Median MPN 90 Percentile 
Station Samples Range per 100 mR MPN/100 mll 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

6 

6 

6 

10 

6 

14 

6 

6 

6 

6 

6 

14 

14 

14 

10 

14 

14 

10 

6 

14 

14 

14 

14 

1.8 - 17 
1.8 - 23 
1.8 - 17 
1.8 - 23 
1.8 - 23 
1.8 - 33 
1.8 - 7.8 
2.0 - 23 
1.8 - 13 
2.0 - 22 
6.1 - 49 
1.8 - 49 
1.8 - 350 
1.8 - 240 
1.8 - 540 
1.8 - 540 
1.8 - 33 
2.0 - 49 
7.8 - 540 
1.8 - 49 
1.8 - 110 
1.8 - 110 
1.8 - 49 

2.0 

3.2 

4.5 

2.0 

9.5 

3.3 

3.3 

13 

2 

3 

9.4 

12 

5.7 

5.7 

23 

7.8 

4.5 

4.5 

27.5 

4.5 

7.3 

4.3 

3.0 

10.9 

13.9 

14.6 

7.8 

19.4 

7.8 

6.8 

17 

11.8 

16.6 

29.8 

47.8 

28.6 

47.8 

240 

23 

11 

33 

235.8 

36.4 

61.6 

67 

10.9 

72 ' 14 1.8 - 27 2.0 13 
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TABLE 1: SUMMARY  OF FECAL COLIFORM MPN DATA FOR 
SHELLFISH  GROWING  WATER  SAMPLES (con't) 

Sample Number of MPN Median  MPN 90  Percentile 
Station Samples Range per 100 mll MPN/100 mll 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

6 

10 

14 

14 

10 

6 

14 

10 

14 

14 

14 

14 

14 

14 

14 

14 

14 

6 

6 

6 

11 

10 

10 

14 

11 

1.8 - 33 
1.8 - 23 
1.8 - 17 
1.8 - 33 
4.5 - 920 
7.8 - 540 
1.8 - 33 
1.8 - 110 
1.8 - 33 
1.8 - 49 
1.8 - 49 
1.8 - 350 
1.8 - 170 
1.8 - 110 
1.8 - 49 
1.8 - 350 
1.8 - 79 
11 - 49 
4.0 - 49 
4.0 - 49 
1.8 - 240 
4.0 - 240 
1.8 - 49 
1.8 - 920 
4.0 - 540 

4.9 

3.3 

4.5 

4.3 

64 

335 

2.0 

5.8 

6.2 

4.5 

7.0 

10.2 

7.8 

5.4 

6.8 

5.7 

4.5 

29.5 

24 

7.8 

4.5 

15.5 

8.5 

12 

23 

21 

22 

12.8 

20 

240 

540 

16.9 

33 

22.4 

13 

28.6 

42.6 

97.6 

32.2 

19 

29 

24.4 

43.6 

38.8 

26.2 

10.7 

110 

17 

157 . 2 
106 
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TABLE 2 : SUMMARY OF TOTAL CONFIRMED COLIFORM MPN DATA 
FOR SHELLFISH GROWING WATER SAMPLES 

~~~~~ ~ 

Sample Number of MPN Median MPN 90 Percentile 
Station Samples Range per 100 mll MPN per 100 ma 

1 10 7.8 - 170 28 130 

2 

3 

4 

5 

11 4.5 - 240 
6 4.0 - 49 
10 4.5 - 140 
6 4.5 - 79 

23  164 

10.8  29.8 

18.5 

7.3 

70 

47.8 

6 10 2.0 - 49 23  33 

7 6 2.0 - 46 13.5  38.2 

8 

9 

10 1.8 - 110 
10 2.0 - 79 

10 10 4.0 - 79 
11 6 1.8 - 79 

19.5 

12.5 

13 

4.4 

79 

23 

49 

45.4 

12 9 13 - >1600 49 Q988 

13  14 4.0 - 79 19.5 55.2 

14  14 4.5 - 110 17 55.2 

15 10 4.5 - 130 22 33 

16  10 1.8 - 130 17.5 33 

17 11 17 - 350 46 212 

18 6 22 - 130 28 72.4 

19 9 33 - >1600 130 %988 

20 9 11 - >1600 170 ~ 6 4 6  

21 6 6.8 - 130 68.5 118 

22 6 7.8 - 110 18 91.4 

23  14 4.5 - 350 33 136 

24 6 13 - 49 23 49 
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TABLE 2: SUMMARY OF TOTAL  CONFIRMED  COLIFORM MPN DATA 
FOR  SHELLFISH  GROWING  WATER  SAMPLES  (con't) 

Sample Number of MPN Median  MPN 90 Percentile 
Station Samples Range per 100 mll MPN per 100 mll 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

6 

14 

14 

6 

6 

14 

14 

14 

6 

10 

6 

6 

14 

6 

10 

6 

10 

11 

11 

14 

10 

6 

10 

6 

7.8 - 79 
4.5 - 49 
2.0 - 280 
7.8 - 46 
2.0 - 23 
2.0 - 240 
9.3 - 350 
17 - 1600 
4.5 - 130 
6.8 - 64 
4.0 - 49 
4.5 - 110 
608 - 130 
6.8 - 23 
2.0 - 49 
2.0 - 49 
7.8 - 540 
1.8 - 170 
4.5 - 110 
1.8 - 70 
4.5 - 240 
4.5 - 49 
2.0 - 130 
1.8 - 33 

37.5 

15 

10.4 

15 

12 

41 

74.5 

36 

27.5 

28 

33 

19.5 

23 

11 

20.5 

11.9 

33 

49 

31 

12 

10.2 

17 

7.8 

7.8 

61 

47.8 

122 

38.2 

19.4 

18.4 

278 

464 

99.4 

49 

49 

57-8 

60.4 

19.4 

49 

39-4 

350 

166 

103.9 

38-6 

240 

39.4 

23 

20.4 
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TABLE 2 : SUMMARY OF TOTAL CONFIRMED COLIFORM MPN DATA 
FOR SHELLFISH  GROWING  WATER  SAMPLES  (con't) 

Sample Number of MPN Median  MPN 90 Percentile 
Station Samples Range per 100 mll .MPN per 100 mR . 

49 

50 

51 

52 

53 

54 

55 

56 

57 

~~~ ~ 

6 

6 

6 

10 

6 

14 

6 

6 

6 

2.0 - 79 
1.8 - 79 
1.8 - 79 
1.8 - 23 
1.8 - 49 
1.8 - 70 
2.0 - 79 
4.5 - 46 
1.8 - 33 

6.2 

11.9 

11 

11.9 

7.8 

7.8 

17 

4.9 

38.2 

44.8 

45.4 

23 

33.4 

29 

37.1 

32.2 

21 

58 6 2.0 - 22 
59 6 7.8 - 49 
60 14 2.0 - 130 

7.8 

11.7 

19.5 

19 

49 

67 

61 14 1.8 - 350 9.4 97.6 

62 14 2.0 - 350 17 196 

63 10 22 - >1600 309.5 >1600 

64 

65 

66 

67 

68 

69 

70 

71 

14 

14 

10 

6 

14 

14 

14 

14 

4.0 - 920 
1.8 - 220 
7.8 - 49 
170 - 1600 
2.0 - 1600 
1.8 - 170 
2.0 - 170 
1.8 - 130 

74.5 

22 

15 

445 

18 

38 

8.9 

7.8 

464 

97.6 

33 

964 

208 

158 

85.6 

26.6 

72  14 1.8 - 130 4.5 33 
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TABLE 2: SUMMARY OF TOTAL CONFIRMED COLIFORM MPN DATA 
FOR SHELLFISH GROWING WATER SAMPLES (con't) 

. Sample Number of MPN Median MPN 90 Percentile 
Station Samples Range per 100 mR MPN per 100 mR 

73 6 7.8 - 79 13 45.4 

74  10 4.5 - 79 29.5 79 

75 14 1.8 - 110 9.4 42.6 

76 14 1.8 - 280 27 196 

77 10 4.5 - 920 130 240 

78 6 33 - 540 390 540 

79 14 1.8 - 110 13.2 79 

80 10 1.8 - 170 22  79 

81  14 1.8 - 350 22.5 122 

82 14 1.8 - 79 33 70 

83 14 2.0 - 170 45.5 154 

84  14 1.8 - 350 46 200 

85  14 1.8 - 540 79 196 

86 14 1.8 - 170 25 97.6 

87 14 1.8 - 130 20 97.6 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

14 

14 

6 

6 

6 

11 

10 

10 

14 

11 

2.0 - 540 
2.0 - 540 
11 - 220 
11 - 240 

6.8 - 79 
1.8 - 240  

33 - 1600 
2.0 - 280 
1.8 - 1600 
11 - 1600 

41 

20 

130 

47.5 

12.5 

13 

170 

41 

28 

79 

170 

380 

172 

228 

45.4 

74.4 

540 

170 

240 

350 
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TABLE 3: SUMMARY OF TOTAL COLIFORM MF DATA FOR 
FRESHWATER SAMPLES 

Sample Number of MF Range 
Station Samples per 100 mR 

Mean MI? 
per 100 mR s 

s1 

s2 

s3 

s4 

s5 

9.0 - 19 
200 - 990 
0.0 - 2.0 
100 - 1375 
100 - 350 

~~~~ 

15.6 

500 

1.0 

537 

144.1 

S6 4 10 - 510 197.5 

s7 

S8 

s9 

s10 

s11 

s12 

S13 

S14 

S15 

S16 

S17 

S18 

s19 

s20 

s21 

s22 

S23 

S24 

5 

8 

11 

10 

7 

7 

5 

5 

5 

4 

2 

4 

8 

5 

4 

6 

5 

5 

10 - 350 
5.0 - 1700 
2.0 - 52 
14 - 100 

0.0 - 10 
5.0 - 260 
2.0 - 15 
0.0 - 13 
0.0 - 240 
0.0 - 148 
0.0 - 12 
0.0 - 120 
9.0 - 730 
0.0 - 49 
3.0 - 112 
120 - 800 

1280 - 5400 
0.0 - 190 

112.2 

311.4 

19.9 

35.4 

4.0 

56 

7.0 

8.0 

52.8 

37.8 

6.0 

31 

131.5 

13.2 

35.3 

426.6 

2515 

40.2 
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TABLE 4: SUMMARY OF FECAL COLIFORM MF DATA FOR 
FRESHWATER  SAMPLES 

Sample Number of MF Range Mean MF 
Station Samples per 100 mll per 100 mll 

s1 

s2 

3 

3 

3.0 - 17 
33 - 450 

10 

187.6 

s3 3 0.0 - 3.0  1.3 

s4 

s5 

S6 

s7 

S8 

s9 

s10 

s11 

s12 

S13 

S14 

S15 

S16 

S17 

S18 

s19 

s20 

s21 

s22 

52 3 

S24 

4 

8 

3 

5 

10 

11 

8 

7 

8 

6 

3 

4 

3 

4 

3 

6 

6 

2 

6 

6 

6 

10 - 150 
13 - 83 
21 - 260 
10 - 50 

4.0 - 830 
1.0 - 21 
1.0 - 24 
1.0 - 5.0 
3.0 - 84 
0.0 - 23 
0.0 - 5.0 
0.0 - 20 
0.0 - 2.0 
0.0 - 10 
0.0 - 0.0 
1.0 - 13 
0.0 - 10 
0.0 - 2.0 
20 - 270 
50 - 830 
0.0 - 124 

52.5 

46.3 

110.3 

70 

136.9 

8.0 

12.9 

3.0 

29.3 

7.2 

3.5 

5.3 

0.6 

6.0 

0.0 

6.0 

3.2 

2.0 

89.3 

316 . 6 
21.8 
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APPENDIX I I 

TABLE 5 BACTERIOLOGICAL MPN DATA  FOR OYSTER 
SHELLSTOCK 
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TABLE 5: BACTERIOLOGICAL MPN DATA FOR OYSTER 
SHELLSTOCK 

Date  of Location Total Coliform Fecal  Coliform 
Sampling (Sample station) per 100 grams per 100 grams 

Nov. 25/74  20 1300 50 

Nov. 25/74 32 2800 80 

Nov. 25/74 60  1300  130 

Dec. 10/74 33 490 20 

Dec.  10/74 34 9200 50 

Dec.  10/74 36 490 80 

Dec. 10/74 60 80 20 
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APPENDIX I I I 

TABLE 6 MARINE SAMPLE STATION  DESCRIPTIONS 

TABLE 7 FRESHWATER SAMPLE STATION DESCRIPTIONS 
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TABLE 6 :  MARINE SAMPLE STATION  DESCRIPTIONS 

Sample 
Station  Latitude  Longitude  Location 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21  

48'21' 34" N 

48'21'32" N 

48'21'36" N 

48'21' 37" N 

48'21'37" N 

48'21'35" N 

48'21'34" N 

48'21'33" N 

48'21'38" N 

48'21'43" N 

48'21'42" N 

48'21'47" N 

48'21'47" N 

48'21'48" N 

48'21'53'' N 

48'21'43" N 

48"21'44" N 

48'21'43" N 

48'21'43" N 

48'21'48" N 

48'21'49'' N 

123'43'  17" W 

123'43' 11" W 

123°431031t W 

123'42'57" W 

1 2  3" 42 ' 50" W 

123'42'48" W 

123'42'42'' W 

123'42'09" W 

123'42'14" W 

123  ' 42 ' 11" W 

123'42'19'' W 

123 '42 ' 14" W 

123'42'20" W 

123'42'28" W 

123'42 ' 44" W 

123'42'55" W 

123'43'31" W 

123'43'38" W 

123'43'44" W 

123'43'49" W 

123'43'41" W 

Whiff i n  Spit 

I t  I t  

11 11 

I t  I 1  

I1  I t  

I t  11 

I t  I t  

Sooke I n l e t  

It I t  

I1  I1 

I1  I t  

'I I 1  

I1 I t  

11 I 1  

I 1  I' 

I1 'I 

SW Sooke Harbour 

I t  I t  t l  

I t  11 11 

I1  I 1  I t  

I 1  I t  1 )  
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Sample 
S t a t i o n   L a t i t u d e   L o n g i t u d e   L o c a t i o n  

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4 1  

42 

43 

44 

48'21'50" N 

48'21'53" N 

48'21'54" N 

48'21'57" N 

48'22' 08" N 

48'22 '20" N 

48'22' 19" N 

48'22 ' 20" N 

48'22 ' 54" N 

48'22'55" N 

48'22 '56" N 

48'22'52" N 

48'22' 49" N 

48'22'45" N 

48'22 '46" N 

48'22 '47" N 

48'22' 33" N 

48'22'  36" 1J 

48'22' 33" N 

48'22'43" N 

48'22 ' 50" N 

48'22 ' 58" ,N 

48'22' 45" N 

123'43'34" W 

123'43'47" W 

123'43'41" W 

123'42'49" W 

123'42' 34" W 

123'42'  51" W 

123'42' 26" W 

123'42' 19" W 

123'42' 15" W 

123'42'11" CJ 

123'42'06" W 

123'42'09" W 

123'42' 07" W 

123'42' 10" W 

123'42'04" W 

123'42'00" lW 

123'41'511' W 

123'41'26" W 

123'41'13" W 

123'41'24" W 

123'41'14" W 

123°41'0611 W 

123'40'35" W 

SW Sooke  Harbour 

11 11 11 

11 11 11 

SE Sooke  Harbour 

Sooke  Harbour East 

Central   Sooke  Harbour  

E l i z a   P o i n t  

11 l t  

Sooke Harbour  North 

11 11 I1  

I1 11 11 

11 11 11 

11  11 11 

11 11 11 

11 11 11 

11 11 11 

Near T r o l l o p e   P o i n t  

B i l l i n g s   P o i n t  

Near H i l l  Head 

B i l l i n g s   P o i n t  

11 II 

11 11 

Sooke  Basin West 
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Sample 
S t a t i o n   L a t i t u d e   L o n g i t u d e  Locat ion 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

6 1  

62 

63 

64 

65 

66 

67 

48'22'32" N 

48'22 '20" ,N 

48'22'12" N 

48'22'08" N 

48'22'05" N 

48'22'02" N 

48'21'54" N 

48'21'52" N 

48'21'53" N 

48'21'48" N 

48'21'43" N 

48'21'41" N 

48'21' 37" N 

48'21'39" N 

48'21'401' N 

48'21 38" N 

48'21'38'' N 

48'21'32" N 

48'21'57" N 

48'21'54" N 

48'21'49" N 

48'21'53" N 

48'21'49" N 

123'40'51" W 

123'40'51" W 

123°40'4911 W 

123'40'37" W 

123'40'30" W 

123°40'171t W 

123'39'53" W 

123'39'45" W 

12 3" 39 35" W 

123'39'10" W 

123'39'22" W 

12 3'39 37" W 

123'39'30" W 

123'39'17" W 

123'39 '08" W 

123°3910611 W 

123'39'11" W 

123'39'08" W 

123'38'46" W 

123'38'42" W 

123'38'36" W 

123'38'31" W 

123'38'02" W 

Sooke Basin SW 

11 I' 11 

I t  I' 11 

Sooke Basin South 

I' I1 11 

I1 I' 11 

'I 1' 11 

I 1  I1  I' 

11 11  11 

Anderson Cove 

I1 It 

I' I' 

11 11 

I 1  11 

11 11 

11 I t  

I1 II 

'I 11 

Sooke Basin SE 

'I 11 I1 

II 0 I' 

'I I1 I' 

I t  11 I 1  
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Sample 
Station  Latitude Longitude Locat ion 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

48'21'57" N 

48'22'04" N 

48'22'13" N 

48'22'17" N 

48'22'22" N 

48'22' 16" N 

48'22'23" N 

48'22'22" N 

48'22'  37" N 

48'22 '42" N 

48'22 '44" N 

48O22'44" N 

48'22'52" N 

48'22'56" N 

48'23'01" N 

48'23 '11" N 

48'23'21" N 

48'23' 22" N 

48'23'10" N 

48'23'11" N 

48O23'  09" N 

48'23'10" N 

48'23'27" /N 

123'37'59" W 

123'37'59" W 

123'37'24" W 

123'37'39" W 

123'37'  45" W 

123'37'44'' W 

123'38'02" W 

123'38'46" W 

123'38'00" W 

123'38'01" W 

123'37 '59" W 

123'38'  26" W 

123°38'07'1 W 

123'38'  14" W 

123'38'02" W 

123 '38 ' 03" W 
123'38'00" W 

123'38'15" JW 

123'38'  15" W 

123'38'29" W 

123'38'39" W 

123'38'46" W 

123 39 ' 09" W 

Sooke Basin SE 

11 11 11 

Roche  Cove 

11 11 

11 I1  

11 11 

11 11 

Goodridge Islands 

Grouse Nest 

I1  11 

11 11 

Sooke Basin East 

11 11 I t  

11 11 11 

Hutchinson Cove 

11 l? 

11 11 

11 11 

I ?  11 

11 11 

I1  11 

11 11 

Cooper  Cove 
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Sample 
Station  Latitude Longitude Location 

91 48O23'18" N 123'39'02" W Cooper  Cove 

92  48'23'12" N 123'39'28" W Goodridge Penninsula 

93 48'22'45" N 123°39'40" W Sooke Basin  Central 

94 48'23'20" N 123'39'59" W Sooke Basin  North 

95 48O23'18" N 123'40'18" W 

96 48'23'18" N 123'40'47" W 

97  48'23'11" N 123'40'59" W Lannon  Creek 

II I 1  I t  

II I 1   I 1  
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TABLE 7: FRESHWATER  SAMPLE  STATION DESCRIPTIONS 

Sample 
Stat ion Loca t i on 

s1 
s2 
s3 
s4 
s5 
S6 
s7 
S8 
s9 

s10 
s11 
s12 
S13 
S14 
S15 
S16 
S17 
S18 
s19 
s20 
s2 1 
s22 
S23 
S24 

Stream i n t o  Sooke I n l e t  
II I1 II II 

II II II II 

Stream a t  Brooks' Lease 
II 11 II 11 

Upstream of S ta t ion  S5 
Culvert West o f  Cooper's Cove Oyster Farm Ltd. 
So0 ke Ri ver 
Sooke River Upstream of Sta t i on  S8 

DeMami e l  Creek 
Stream i n t o  Anderson Cove 

II II I 1  II 

II II II II 

Stream i n t o  Sooke Basin S.E. 
Matheson Creek 
Stream i n t o  Hufchinson Cove 

II II II I1 

II II I1 I1 II 

Veitch Creek a t  Bridge 
Veitch Creek Upstream o f  S ta t ion  S19 
Ayum Creek 
Lannon Creek 
Upstream o f  S ta t ion  S22 
Upstream o f  S ta t i on  S23 
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APPENDIX IV 

TABLE 8. BACTERIOLOGICAL  ANALYSES RESULTS AND 
SAMPLING CONDITIONS FOR  MARINE SAMPLES. 

TABLE 9. BACTERIOLOGICAL  ANALYSES RESULTS AND 
SAMPLING CONDITIONS FOR  FRESHWATER SAMPLES. 
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APPENDIX V 

1 

. 

TABLE 10. POSITIVELY  IDENTIFIED AND SUSPECTED 
SOURCES OF POLLUTION. 
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TABLE 10. POSITIVELY  IDENTIFIED AND SUSPECTED SOURCES OF 
POLLUTION. 

Sarnpl e 
Station Source Problem 

c 

12 

31 

45 

63 

67 

78, 77 

90, 91 

94 

97 

97 

97 

S8 

s7 

Porter  residence, 
East Sooke. 

SE corner  of  absorption field 
exposed and leaking. 

Bing residence, 
6357  Bel vis ta  P1 ace, 
So0 ke . 

Probable  seepage from absorp- 
t ion  f ield.  System is very 
close  to the water. 

Central  residence i n  
bay as  described i n  
Area 20-8 i n  recomended 
closures . 

Absorption field overflow pipe 
to h i g h  water mark. 

Barron residence,  East 
So0 ke  Road. 

Direct  septic tank discharge 
to  receiving  waters. 

Log cabin a t  head of  large  Direct septic tank discharge 
bay south o f  Roche  Cove. to  receiving  waters. 

Direct  septic  tank  discharges 
to  the  receiving  waters. 

Grouse Nest Resort 

Sooke Forest  Products 
Ltd. 

Faulty  absorption  field  for 
outside  workers' washroom. 

Mal colm resi dence , 
5653 Harbour View Rd. 

Low land, h i g h  water  table. 
Drainage culvert   carries seepage 
to  receiving  waters. 

Residence a t  2091 
Parkl and Rd. 

Exposed t i l e s .  

Residence a t  2117 
Parkl and Rd. 

Seepage t o  creek. 

Residence a t  5750 
Woodlands  Ave. 

Outfall  to  creek. 

Sooke River Hotel Direct  septic tank  discharge t o  
So0 ke R i  ver . 

Culvert  west o f  Coopers 
Cove Oyster Farm Ltd.  

Marsh 1 and contaminated by 
surrounding homes. 
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