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ABSTRACT

This report presents the results of a bacterio-
logical water quality survey conducted in July and August,
1972, in North Rustico Harbour on the eastern shore of
Prince Edward Island. This survey was conducted to review
the classification of the area for the harvesting of shell-
fish.

The report includes a sanitary description of the
area and the implications of the bacterioclogical results
are discussed in terms of criteria for shellfish growing
areas.

Gross fecal pollution was detected near the village
of North Rustico and all of the North Shore of the Harbour is
affected by these effluents. The survey was conducted under
favourable environmental circumstances but an estimate is
made of the area that would be definitely affected under
more adverse conditions. This leads to the conclusion that
the presently enforced closure line does not adequately in-
clude the waters near the western shores of the Harbour but
in other sectors, the existing closure boundaries are ade-
quate. A redefinition of the boundaries of this closure
is recommended as illustrated in Figure 1.
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RESUME

Ce rapport présente les résultats d'un relevé
bactériologique qui a &té méné au mois de juillet et d'aoiit
1972, & Havre North Rustico sur la c8te est de 1'Ile du Prince-
Edouard. Ce relevé a été entrepris pour passer la classification

du secteur en revue en ce qui regarde la pé&che coquilliére.

Ce rapport contient aussi une déscription sanitaire
de la région et les implications des données bactériologiques
sont discutées sous forme de critéres ﬁour les Secteurs de

Péche de Coquillages.

On a decouvert de la pollution fécale substantielle
prés du village de North Rustico et toute la rive nord de ce

Havre est influencée par ces eaux d'égout.

Cette &tude 3 €té menée durant un temps favourable
mais on a estimé la partie du secteur qui sera affectée
pendant des conditions plus adverses. Ceci nous fait conclure
que la présente ligne de fermeture n'est pas suffisante pour
contenir les eaux prés de la rive ouest du Havre. Les lignes de
fermeture dans les autres secteurs sont suffisantes. Une
nouvelle définition des lignes pour cette fermeture est

recommandée et i1llustré en dessin 1.
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1 INTRODUCTION

From July 2 to August 1, 1973, the Environmental
Protection Service conducted a bacteriological survey of
Rustico Harbour (Shellfish Area P.E.I.-3), to investigate the
present closure to shellfishing in a large section of the
harbour. The closed area is defined in Schedule F of the
Prince Edward Island Fisheries Regulations as follows (P.C.
1972-3025):

"3-4 Those portions of Rustico, Queens County,
including Division Nos. 435 and 436.

Previous bacteriological surveys of the area have
been conducted in 1959 (1) by Reid and Rockwell and most
recently in 1967 (2) by Cullen. The most recent sanitary
survey was conducted by Cullen in 1966 (3).. These surveys
substantiated the requirement for the present closure in
this area.

The current assessment is part of the continuous
review of closure regulations governing shellfish growing
areas which is carried out by the Environmental Protection
Service in accordance with the procedures described in the
National Shellfish Sanitation Program Manual of Operations (4).

The coliform MPN test is the principal bacterio-
logical criterion used in this program although fecal coli-
form MPN tests provide additional information and are inclu-
ded in this report. With the coliform test, water is con-
sidered unacceptable for the harvesting of shellfish when
the median of the MPN values exceeds 70 per 100 ml and/or
more than ten percent of the results exceed 230 MPN per 100
ml. There is no universally accepted standard for the fecal
coliform test but a median of 23 with a 90-percentile of 76
may be used in comparing the two tests.



2 METHODS

2.1 Samgling

Water samples were collected in sterile glass bot-
tles using a rod sampling device to lower the bottles
to a depth of about two feet. Samples were not iced but
were kept in an insulated container and processed in a
mobile labofatory less than six hours after collection.

2.2 Bacteriological Analyses

Coliform and fecal coliform tests were performed on
all samples using "most probable number" (MPN) tech-
nigques. Three or more five-tube MPN series were inocu-
lated with appropriate aliquots of sample (decimal dilu-
tions). In the first stage of the procedure, Bacto
Lauryl Tryptose Broth was the growth medium used and
the tubes were inoculated at 35°C for about 48 hours,
or if gas formation was detectable sooner, for 24 hours.
Gas-positive cultures were transferred to Bacto Brilliant
Green Bile Broth (BGB) and Bacto-EC medium. Gas forma-
tion in BGB after 24 or 48 hours of incubation at 35°C
constituted the confirming stage of the coliform test.
For the fecal coliform test, the EC tubes were examined
after 24 hours of incubation at 44.5°C. The incubator
in this case was a water bath equipped with a stirring
device.

2.3 Additional Data

The tidal stage was estimated and recorded for
each sampling run. In addition, records of daily pre-
cipitation at a nearby station of the Atmospheric
Environment Service (Charlottetown) are included.

3 AREA DESCRIPTION

Rustico Harbour is a portion of Rustico Bay located



on the eastern shore of Prince Edward Island. The Bay is
partially enclosed by a long bar (Rustico Island). There
are two channels to the Gulf of St. Lawrence: one at the
northern end of Rustico Island and one at its southern end.
The Bay encloses the estuaries of the Hunter River in the
north and the Wheatly River in the south (Figure 1).

Rustico Harbour lies in the extreme northern end
of the Bay and near the northern tip of Rustico Island.
Pollution sources include the domestic waste from the vil-
lage of North Rustico (pop.. 780) and wastes from two fish
plants located along the northern shore of the Harbour. The
industrial wastes are discharged untreated to the Harbour.
The domestic waste from North Rustico is collected and dis-
charged to a settling tank (3). However, this system is
inadequate and the wastes often receive little, if any,
treatment before discharge to the Harbour.

This ccoastline is an important tourist area.
Rustico Island and all of the adjacent outer shoreline is
part of Prince Edward Island National Park.

4. RESULTS

Samples for bacteriological analyses were collected
at 32 stations (Figure 1) on four sampling days between
July 24 and August 1, 1973. The results of coliform and
fecal coliform tests performed on these samples are listed
in Table I-A of the Appendix. The median of coliform data
for each station is illustrated in Fiqure 1 while rainfall
levels recorded during the survey at a nearby station of the
Atmospheric Environment Service (Charlottetown) are presented
in Figure 1-A. The time of sampling and tide is given in
Appendix Table 1-B.

On all sampling days very high (>2400/100 ml) coli-
form and fecal coliform densities were detected at Stations
3 and 4 near the village of North Rustico. At other



FISH
B PLANT

NORTH -
RUSTICO

NORTH RUSTICO HARBOUR

RECOMMENDED
 CLOSURE

N vy

EXISTING CLOSURE

y LINE
"
\\" .
., -3
AN "'I.,. ;
2 3 ' - §
2() N L 3.2.§~"'. 31 H
"\ ! O i
% L} :
. \ " . ;
. N 130 -
. "\ 1O 8 i
‘.‘ 1 O :
. N, ] S
S Y i 29 :
i20 DR S
e N . :
: B o a8 L :
: : o % 10 17 :
© ANGLO RUSTICO : 3 " :
COLIFORM MEDIANS | | \ ‘; o
0 <70 - : R
@ 71-230 . ! \
© 231-700 Y 3
® >700 Y L1
1 M L een 5 TI -
» ) K 32 (=
1 A X. O
: 3
. . \)
l-".. "\
u
Bl |} ’\‘ -
g [} . -
0‘0 0 25 ‘f .‘...—'
Ll 1 1 l N : .
| MILES . ,
'
.3 .
' RUSTICO ) *
Loo—wf 1stanND e —————

FIGURE 1. SAMPLING STATIONS, NORTH RUSTICO HARBOUR,

DDTAIAT TrurAnm™  rAr n\m ane




stations along the northern shore (Stations 1 to 11) coli-
form medians were also greater than 70 per 100 ml, indi-
cating that there was a consistently high level of fecal
contamination in this area. Further south, coliform medi-
ans were less than 70 at almost all stations but many
individual MPN's were greater than 70 per 100 ml.

In general, the results on July 30 (low tide) and
in particular on August 1 (low falling tide) were higher
than on other sampling days. On the first of August, coli=-
form densities greater than 70 per 100 ml were found at
several stations near or outside the present closure line
(stations 19, 24, 25 and 30) and at Station 24, just outside
the closure line near the western shore of North Rustico
Harbour, the coliform as well as the fecal coliform MPN was
170 per 100 ml.

A small amount of rain fell during the survey
period; 0.1 inch was recorded on July 30 and 0.2 inches on
August 1.

5 . DISCUSSIONS AND CONCLUSIONS

The data of this survey indicate: that the village
of North Rustico is the major source of fecal pollution to
North Rustico Harbour. Miller Brook and the area within
approximately half a mile of North Rustico are grossly pol-
luted and all of the northern shoreline of North Rustico
Harbour appears to be seriously and continuously contamin-
ated by effluents contributed mainly by the sewage treatment
facilities of North Rustico.

Further from land, in a southeasterly direction,
the degree of contamination and the extent of the contamin-
ated area is very much affected by environmental conditions.
With the exception of a high fecal coliform count (170/100
ml) on August 1 at Station 29, we have not found excessive



coliform (>230/100 ml) or fecal coliform (>76/100 ml) counts
outside the presently closed area (Figure l1). Even at many
stations within this closed area, the water quality during
the survey was acceptable in terms of criteria for shell-
fish growing areas.

It should be noted, however, that this survey was
conducted under circumstances that would tend to reduce the
extent of the contaminated area. Most important, the
amount of rainfall affecting the area during the survey was
minimal.

Nevertheless, rainfall appeared to be a contri-
buting factor in the increase in bacterial densities at
many stations on the first of August, although this phenom-
enon may also be related to the tide at the time of sampling
(low falling).

It is likely that, following a greater amount of
rainfall, the contaminated area at low tide would ex-.
tend over most if not all of the area that is recommended
for closure. Outside the closure line, the degree of fecal
contamination under these circumstances probably would be
minimal in all areas except the waters near the western
shbres. Cause for concern in this respect are the bacterio-
logical data obtained on the first of August at several
stations near this shore (Stations 24, 25, 29 and 30). No
undue emphasis should ke placed on the single high (170/100
ml) fecal coliform count at Station 24 on that day but -
it is noted.that at other stations in this area (Stations
23, 25, 30 and 31) the bacterial densities were fairly high also.
Coliform MPN's at these stations were greater than 70/100 ml
and fecal coliform MPN's exceeded 23/100 ml.

It is also noted that a trailer park on the western shore con-
stitutes a potential source of fecal contamination to these waters and it is
advisable to include this area in a redefined closure as indicated in
Figure 1.



RECOMMENDATIONS

The existing closure (3-4), Rustico Harbour should
be redefined to prohibit the harvesting of shell-
fish in the area adjacent to North Rustico as
designated in Figure 1 of this report.

The new closure lines should be marked by the
installation of numbered monuments.
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TABLE 1-A COLIFORM AND FECAL COLIFORM DATA, RUSTICO, PRINCE EDWARD

ISLAND, 1973
STATION COLIFORM MPNS FECAL COLIFORM MPNS
NUMBER per 100 ml per 100 ml
Jul 24} Jul 25f Jul 30| Aug lh Median| Jul 24} Jul 25} Jul 30| Aug 1| Median
1 920 79 540 540 540 280 11 220 540 250
2 920 540 |>2400 920 920 540 130 | >2400 920 730
3 >2400 {>2400 [>2400 {>2400 | >2400 |>2400 22400 | >2400 920 {| >2400
4 >2400 920 |[>2400 {>2400 || >2400 350 49 | >2400 | >2400]| >g7s5
5 1600 49 33 350 200 220 33 5 49 41
6 79 33 920 170 125 33 13 170 49 4i
7 920 33 79 240 160 220 12 33 79 56
8 240 17 170 79 125 49 17 110 79 64
9 49 46 130 350 90 49 31 79 130 64
10 26 17 130 920 78 4 13 33 220 23
11 240 26 240 22 133 27 17 49 8 22
12 13 8 7 33 11 8 5 7 11 8
113 17 49 33 21 27 11 49 33 14 2 24
' 14 34 13 - - 24 21 13 - - 17
115 26 31 350 49 40 7 13 110 49 31
‘16 22 13 33 46 28 14 13 11 13 13
17 5 5 89 49 27| s 5 49 22 14
18 <2 2 17 49 10 <2 2 17 7 5
19 2 <2 11 130 7 <2 <2 5 11 <3
1 20 2 2 17 33 10 2 2 7 17 5
g
121 <2 <2 8 13 <7 <2 <2 5 8 <3
122 5 5 8 23 7 5 5 8 8 7
123 5 2 13 49 9 2 <2 2 33 2
124 2 8 2 170 5 <2 2 2 170 2
i 25 49 2 5 110 27 11 2 5 49 8
26 130 17 14 280 74 17 7 6 140 12
27 920 |>2400 |>2400 540 (>1260 540 540 | >2400 540 540
28 8 7 7 95 52 2 7 64 17 12
29 5 11 79 23 17 5 5 33 13 9
30 2 <2 33 140 16 <2 <2 17 49 <9
31 2 5 11 70 8 <2 <2 7 49 <4
132 17 11 14 920 16 7 11 8 70 1 10
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TABLE 1-B SAMPLING DATES AND TIDE AT THE
TIME OF SAMPLING, RUSTICO HARBOUR,
1973,
DATE TIME TIDE
July 24 1500 - 1600 High rising
July 25 1300 - 1400 High rising
July 30 1430 - 1530 Dead low
August 1 1330 - 1430 Low falling
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DATE PRECIPITATION IN INCHES
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FIGURE 1-A DAILY PRECIPITATION DATA FOR THE SURVEY PERIOD ;
. CHARLOTTETOWN, P. E. I.
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