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Kwe, 

Water quality has many definitions. 
As humans, we tend to think of water 
quality in terms of what is “good” for 
humans, not what is good for fish, birds, or 
invertebrates. One measure of bacterial 
water quality is what will cause illness 
in humans if they consume an oyster 
exposed to contaminated water, not in 
terms of what will cause illness in an 
oyster. Other ways to examine marine 
water quality that are more applicable 
to determining its status is through the 
examination of chemical contaminants, 
changes in habitat, or accumulation of 
sediments. Sedimentation is difficult to 
measure and evaluate, but traditional 
knowledge tells us that healthy nearshore 
environments, specifically eelgrass beds 
and habitat for elvers and oysters, have 
suffered losses related to it. Changes in 
marine water and sediments are evident. 
We have created an imbalance. 

There are numerous opinions on how 
“good” the water is in the Bras d’Or 
Lakes, but no single database or report 
that gives a definitive picture of water 
quality, however we choose to define 
it. An initiative was undertaken by First 
Nations in Unama’ki (Cape Breton) to 
build capacity around water quality within 
First Nations and to use this capacity to 
determine the current state of marine 
water quality for the Bras d’Or Lakes, 
using the best data available. We hope 
this report is just that: a report produced 
using data collected by, and information 
from, Environment Canada, the Bedford 
Institute of Oceanography, the Unama’ki 
Institute of Natural Resources, and 
Eskasoni Fish and Wildlife Commission 
Inc. Information used include scientific 
papers and reports, technical publications, 
and Mi’kmaq traditional knowledge. 

Foreword
This report has been in progress since 
2004 and, since its inception, has passed 
through many hands. The subject of 
marine water quality has been difficult to 
develop. The best available data is from 
the annual Bacteriological Water Quality 
(1999-2003 inclusive) reports produced 
by Environment Canada. More recent 
reports were not available at the time of 
writing. Long-term monitoring data for 
bacteriological water quality was available 
for most areas, but not for all. Data are 
collected from fixed locations that are 
sampled every three years on a rotational 
basis, and are intended specifically to 
address public health concerns related 
to shellfish consumption. “Snapshots” of 
water and sediment quality data was done 
in the mid-1990s, and again in 2004-2005. 
There is similar “snapshot” information 
on sedimentation for selected locations in 
the Bras d’Or Lakes. Examination of the 
reports and data currently in circulation 
indicate there is no consistent or long-
term monitoring of chemical water 
quality, sedimentation, or bacteriological 
water quality in the Bras d’Or Lakes.

This report was completed from a 
more detailed version entitled State of 
the Bras d’Or Lakes Marine Environmental 
Water Quality Background Report, available 
from the Unama’ki Institute of Natural 
Resources and CEPI. By having this 
compilation of information readily 
available, we will have a reference point 
for water quality in the Bras d’Or Lakes 
and be able to evaluate future changes. 

We hope that you find this report a 
valuable tool and give serious thought to 
the recommendations we have proposed. 
We are fortunate that the Lakes are still 
in very good shape and its residents are 
in a willing position to prevent further 
degradation. Let’s work together to keep 
it that way. 

We’lali’oq,

Charlie Dennis
Executive Director
Unama’ki Institute of Natural Resources

ForewordForewordForewordForewordForeword
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The Bras d’Or Lakes (Pitu’pa’q), 
situated in the heart of Cape 
Breton Island, are a unique, semi-
enclosed estuarine system of bays, 
inlets, and deep basins that make 
up approximately 18% of the total 
shoreline length of Nova Scotia. 
Variations in salinity, tidal range, 
flushing times, and population 
distribution are found within different 
regions of the Lakes. These differences 
make the Bras d’Or Lakes especially 
vulnerable to human pressures.

Marine water quality in the Bras d’Or 
Lakes was assessed via examination 
of three factors: bacteriological water 
quality; chemical water and sediment 
quality; and sedimentation. The 
integrated Driving Force-Pressure-
State-Impact-Response approach, 
currently used by the European 
Environmental Agency, is applied to 
marine environmental water quality 
under each subtopic.

The Bras d’Or Lakes are relatively 
clean. Bacterial contamination from 
sewage is the primary source of 
pollution. Six of the eleven sub-
watersheds have experienced 
declining water quality in recent 
years. They are East Bay, St. Peter’s 
Inlet, West Bay, McKinnon’s Harbour, 
Whycocomagh Bay, and Middle and 
Baddeck Rivers (combined because of 
the small area). Chemical water and 
sediment quality are very good, with 
the exception of Whycocomagh Bay 
which has very low levels of dissolved 
oxygen and consequent anoxic water 
and sediments at low depths. PCB 
and PAH concentrations are low in all 
areas of the Bras d’Or Lakes, as are 
heavy metal concentrations in biota 
and sediments. Higher levels of zinc 

were found 
in Denys 
Basin and 
higher levels 
of lead were 
found just 
off Eskasoni. 
The potential 
and future effects 
of sedimentation 
in the various parts 
of the Bras d’Or Lakes 
are difficult to measure. 
Denys Basin and Whycocomagh 
Bay are probably more sensitive to 
sedimentation effects because of the 
large rivers that drain into them, and 
the low flushing rates characteristic of 
these basins.

We include nine conclusions and 
recommendations with this report, 
among them the implementation of 
a long-term monitoring strategy so 
that changes in marine environmental 
quality can be detected and tracked.

AbstractAbstractAbstract
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Pitu’paq etek 
mikawe’k 
Unama’kik, 
wejitasiksipnl 
keknue’kl 
a’qati-

awni’skekl 
tewi’tn, 

piskupa’ql aq 
temikl quspeml, ta’n 

mawa’tumk kisitoq 
suel 18% pemamkiaq 

etek Mi’kma’kik. Nemitumkl 
pilu’tekl wiskipoql, jikwapann, 

te’wamkikl aq milamuksultijik 
mimajultijik wikultijik ta’n pasik tami 
maqamikewl Pitu’paq. Wla pilu’tekl 
koqoe’l kisa’tu’tij Pitu’paq waqije’ktn.

Wejikjijitumk ta’n telamu’k samqwan 
Pitu’paq ankaptasiksikl ne’siskl kisi-
sku’tatasikl: ta’n te’sijik ksnukwaqne’k 
juji’jk samqwaniktuk, kaqayo’qwapu aq 
ta’n tettuji essiamkapua’q samqwan 
aq te’sik essiamk lampo’q. “Integrated 
Driving Force- Pressure- State-Impact 
Response Approach” ta’n ewe’wmitij 
Qame’kewey Wsitqamuewey 
Mtmo’taqney elp ewekasik tett 
enkatmumk telamu’k samqwan te’s 
kisi-wesku’tatasikl.

Pitu’paq me’ ne’kaw kelu’lk. Na’sik 
mi’janapu ta’n elitk samqwaniktuk 
winamkwa’toq samqwan aq kisa’laji 
ksnukwaqne’k juji’jk kisisultinew. 
Tan’ newtiskaq jel ne’wt tesikl 
wejkwamkukl, asukom te’sikl 
atel poqji-ewalamu’k samqwan. 
Teluisultikl Tewitnu’jk (East Bay), 
Apaqtukowuatek (St. Peter’s 
Bay), Walnamkiaq (West Bay), 
Amasipukuek (McKinnon’s Harbour), 
We’kopa’q (Whycocomagh Bay) 
Waqmitkuk aq Apatakwitk (Middle 
& Baddeck Rivers), (toqa’tumkl mita 
apje’jkl). Kaqayo’qwapu aq tettuji 
essiamkapua’q samqwan kelu’lkl pasik 
tekle’jk wiaqtek kamlamuti We’ko pa’q 
na wejiaq mu kamlamutinuk essiamk 
aq samqwan pakwek. PCB aq PAH 
tekle’jk msit tami Pitu’paq, aq elp 
qasawo’q tekle’jk te’sik mimajik na’tel 
aq essiamkek. Pukwelk zinc we’jitasik 
Kuanu’skek (Denys Basin) aq pukwelk 
sqalu’skw we’jitasik kikjuk Eskisoqnik 
(Eskasoni). Essiamk metue’k 
nikatmumk, na’sik Kuanu’skek aq 
We’kopa’q kesiajiwa’qije’jkl mita kitk 
ala’tu’titl sipu’l piskwitkl aq pawiaql 
tewamkikl. 

Kisi-wi’kasikl wla pesqunakek te’sitkl 
kisite’tasikl aq ta’n telutasiksipnl 
wla wi’katikniktuk. Telutasik nuta’q 
pekijijiko’tasiktn apaqtukewe’l aq 
samqwane’l wsitqamue’l kwlaman 
sa’se’waskik koqoey wjit ta’n telamu’k 
samqwaney wsitqamu kisi- pekaji 
ankaptiten.

Nikana’tuekNikana’tuekNikana’tuek
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This document should be cited as:
State of the Bras d’Or Marine Environmental Water Quality 
Background Report
Report # S0701

@ 2007 Bras d’Or Lakes Collaborative Environmental Planning Initiative and  
             Unama’ki Institute for Natural Resources

Figure 1. Geographical locations in the Bras d’Or Lakes
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One of Canada’s scenic highlights, the 
Bras d’Or Lakes are a focal point of 
the geography of Cape Breton Island. 
Centrally located, the Lakes form a 
unique ecosystem best described as an 
estuary. The interconnected basins and 
channels that form the Lakes cover 
an area of about 1,100 square km and 
contain about 32 billion m3 of water. 
To get an idea of how much water this 
is, consider that if they were empty, 
the Lakes would take seven years to fill from the rivers that presently flow into 
them. Many small bays, inlets, and islands contribute to a total shoreline length 
of 1,234 km, which represents 18 % of the whole length of the 8,811 km of 
Nova Scotia coastline. The Lakes are essentially enclosed, with three outlets 
to the ocean. Only one of these, the Great Bras d’Or Channel to the north, 
allows any significant exchange of water. The other opening, connecting with 
Sydney Bight to the north, is the Little Bras d’Or Channel; this waterway is 
very shallow and narrow. The remaining exit from the Lakes is via the St. Peter’s 
Canal, which gives access to Chedabucto Bay to the south (see Figure 1).

Restricted exchange with the ocean, freshwater input, and wind are the main 
factors influencing the characteristics of the water in the Lakes. When the tide 
rises in Sydney Bight, water begins to flow into the Lakes through the Great 
Bras d’Or Channel. However, because of the narrowness of this passage, the 
amount of water entering is barely enough to raise the level in the Lakes before 
the tide starts to fall again outside and an outflow begins. Thus, most of the 
Lakes experience a mere 4 to 5 cm tide; even at Seal Island Bridge near the 
entrance to the Lakes, the tidal excursion is only about 7 cm. Since only small 
amounts of seawater from Sydney Bight enter the Lakes at each tidal cycle, the 
renewal of Lake water diminishes as the distance from the entrance increases. 
Physical oceanographers have calculated flushing times for various regions of 
the Lakes. Accordingly, and not surprisingly, the time required to flush the Great 
Bras d’Or Channel is a mere 1.5 days. The time increases substantially with 
distance away from the Lakes’ entrances. For example, the deeper portion of St. 
Andrews Channel needs 260 days for water replacement, and in Whycocomagh 
Bay, which has the longest flushing times, over two years are required. The 
poor exchange rate in Whycocomagh Bay, due mainly to the great distance 
from the open ocean, is further exacerbated by Little Narrows, the restrictive 
connection between the Bay and St. Patrick’s Channel. Mixing with surface 
layers is so low that deeper areas of the Bay have no oxygen (anoxic). This 
anoxic condition is probably permanent.

The Great Bras d’Or ChannelThe Great Bras d’Or Channel

IntroductionIntroductionIntroduction
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Water that enters the Lakes 
from Sydney Bight does so along 
the bottom, whereas the Lakes’ 
waters flow outward at the surface. 
Restricted access to the ocean and 
input from six rivers keeps salinity 
in the range of 20 to 26 parts per 
thousand (ppt), whereas sea water 
just outside the Lakes in Sydney Bight, 
ranges from about 28 to 32 ppt. (In 
mid-ocean, far from coastal areas, salinity 
would be about 35 ppt.) Temperature and salinity vary considerably within the 
Lakes, depending on locale and season. In some locations, such as small, shallow 
bays, summer surface water temperatures can exceed 25o C, but then drop 
to sub-zero values in the winter when ice cover prevails. With melting snows, 
spring freshets bring large amounts of fresh water to surface layers of the Lakes 
resulting in low salinities. At this time of year, the water in smaller, shallow bays, 
which receive the output of the larger rivers, is greatly diluted and of very low 
salinity. These same bays will experience much higher salinities at the height of 
summer when river output is low and evaporation is high.

  
For the most part, the Lakes are relatively shallow with muddy bottoms. 
However, a wide range of habitats–with bottom types ranging from rocky 
through gravel and sand to mud–can be found in marshy flats, “barachois” (small, 
shallow, pond-like bays, more or less cut off from the main lake by a sandbar), 
bays, inlets of various depths, deep basins, and a trench which plunges to a 
depth of 280 m.   

The Bras d’Or Lakes’ watershed area is about 2,500 km2. This area added to 
the area of the Lakes themselves gives a total catchment area of about 3,600 
km2. The entire watershed can be divided into 12 sub-watersheds (see Figure 
2). Some of the precipitation that falls in the watershed evaporates, some 
replenishes underground aquifers, but a great deal of it ends up in the Lakes 
via rivers, streams, and direct run-off from the land. The substances that end 
up in the Lakes are many and varied–silt from erosion, minerals from mining 
and gravel pit operations, spills of petrochemical substances and water soluble 
caustic materials, solvents, paints, etc. from dumping grounds and abandoned 
vehicles, and sewage. Sewage contains an enormous range of discarded 
materials. Although human waste products may be the major constituent, a 
whole suite of noxious materials can be found. These range from household 
cleaners, solvents, photochemicals, pesticides and fungicides, to discarded 
pharmaceuticals of all kinds.

Barachois at Kelly CoveBarachois at Kelly Cove
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The quality of water is determined by measuring the amount of impurities or 
pollutants dissolved or suspended in it. These contaminants can be biological 
agents, chemicals or minerals, and silt. Water quality can be measured in a 
number of ways. Physical qualities can vary considerably and can be quickly and 
easily determined by standard instrumentation. Chemical tests can indicate the 
presence of toxic heavy metals, such as lead and mercury, as well as dangerous 
organochlorines, such as polychlorinated biphenyls (PCBs) and polyaromatic 
hydrocarbons (PAHs). Biological tests involving culture of organisms can reveal 
the presence of bacteria and various pathogens. Not surprisingly, the qualities 
most often monitored are those that are most likely to affect not only human 
health, but also the health of the aquatic organisms that inhabit the Lakes.

The physical qualities such as temperature, salinity, and dissolved oxygen 
obviously affect the plants and animals living in the Lakes. Marine organisms are 
well adapted to the wide range of physical properties found throughout the 
Lakes. It is only in extreme cases, such as conditions of very high temperature 
and low oxygen (such as may be found in small, shallow barachois during the 
summer), that marine life might experience distress.

Variations in the properties listed above are, for the most part, natural. 
Infilling or blocking or rerouting stream channels may affect these properties. 
However, this is forbidden by law. A permit to infill may be issued, but only 
after a full environmental assessment has been carried out. A natural process 
called eutrophication, wherein a rich supply of nutrients (sometimes, but not 
always, from a human source such as sewage discharge, agricultural run-off, or 
greywater disposal) leads to excessive plant growth which depletes the water 
of oxygen. Without enough oxygen, animals and plants in the water die. As the 
animals and plants rot, a gas called hydrogen sulphide is produced, which has a 
characteristic “rotten egg” smell. Eutrophication that is not caused by human 
inputs is quite rare.

Turbidity, or the degree of clearness of water, is another measure of water 
quality. The clarity of water is affected by the amount of particles and by 
the amount of phytoplankton (microscopic plants) in it. In the spring, as 
temperature and light increase, coastal seawaters, including the Bras d’Or 
Lakes, experience a phytoplankton “bloom”. Phytoplankton is at the bottom 
of the food chain in coastal waters, and the amount of it is the basic measure 
of productivity in them. A simple device called a “Secchi disk” is commonly 
used to measure turbidity, and gives a comparative estimate of the density 
of a phytoplankton bloom. The Secchi disk is lowered into the water, and the 
depth at which it disappears from view is noted. At the height of the bloom in 
spring, the disk might vanish at 2 or 3 metres. During the summer, when the 
phytoplankton have exhausted their food supply and have been grazed down 
by zooplankton (microscopic animals), the Secchi disk may still be visible at 20 
metres.

What is measured?

Physical properties

Measuring water qualityMeasuring water qualityMeasuring water  
quality

Physical
Physical properties

Physical
Physical properties
properties

Physical properties
properties

Physical properties

What is measured?What is measured?What is measured?What is measured?
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Figure 2. The Bras d’Or Lakes and its sub-watersheds.
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Silt is the other factor contributing 
to turbidity. During the spring freshet 
and after heavy rainfalls, silt is carried 
into the Bras d’Or Lakes by rivers 
and streams. Many of the headlands 
along the Lakes’ shores are composed 
of soft, easily eroded material, such 
as sandstone. Often during storms, 
material from the cliffs is eroded by 
wave action and a plume of muddy, 
silt-laden water can be seen trailing 
down from the headlands. The eroded 

material is eventually deposited along the shore, forming sandy beaches. Much 
of the soft sediment forming the Lakes’ bottom is eroded material transported 
by rivers or worn from the cliffs by wave action. Erosion is natural, but human 
activity has greatly accelerated it, to the detriment of plants and animals 
inhabiting the nearshore environment.

The types of chemicals most often monitored by scientists are those essential 
for the existence of life–oxygen, carbon, nitrogen, etc. Measurement of at least 
one of these substances is made during almost any study of a natural system. 
However, many chemicals present in natural systems are a health concern for 
humans and for marine life. Testing for these chemicals, considered pollutants, 
can be time-consuming and expensive. As a result, testing for pollutants is 
not done routinely, and generally only happens after some type of problem is 
suspected.

Sediment trails in water off Red Point. 

Silt is the other factor contributing 
to turbidity. During the spring freshet 
and after heavy rainfalls, silt is carried 
into the Bras d’Or Lakes by rivers 
and streams. Many of the headlands 
along the Lakes’ shores are composed 
of soft, easily eroded material, such 
as sandstone. Often during storms, 
material from the cliffs is eroded by 
wave action and a plume of muddy, 
silt-laden water can be seen trailing Sediment trails in water off Red Point. 

Chemical properties
Chemical
properties

Chemical properties

properties
Chemical properties
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The bacteriological water quality 
of the Bras d’Or Lakes has been 
traditionally measured with respect 
to shellfish and shellfish closures. 
Shellfish, like oysters and mussels, 
are monitored for the presence of 
sewage contamination. Sewage may 
contain disease-causing organisms 
from faecal matter of people and 
animals. The greatest concern about 
sewage contamination in the Bras 
d’Or Lakes is its effect on the oyster 
fishery. Oysters feed by filtering water 
with their gills. However, because the 
filters are not selective, contaminants 
in the water can end up in the oyster. 
Though not harmful to the oyster, the 
person eating it may become sick with 
illnesses ranging from stomach aches 
to life-threatening diseases.

Testing shellfish, or the water where 
they grow, for specific disease-
causing organisms is very expensive 
and difficult since they can easily go 
undetected due to their low numbers 
and problems culturing them. Instead, 
regulatory agencies test for indicator 
organisms.

Oysters at Eskasoni Fish and 
Wildlife Commission

Oysters at Eskasoni Fish and 

Biological properties
Biological
propertiesBiological propertiespropertiesBiological properties
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 E. coli, highly magnified.  E. coli, highly magnified. 

The indicator organisms currently used by Canadian agencies to determine the 
sanitary quality of water and shellfish belong to the coliform group of bacteria. 
This group is considered a good indicator of sewage pollution as it contains 
bacteria found in intestinal tracts of warm-blooded animals. Fecal coliforms and 
the most common member of this group, Escherichia coli (E. coli), are directly 
associated with the feces of humans and other animals. Although E. coli will 
not normally cause disease in humans, they are a good indicator of the level of 
sewage contamination in water.

All shellfish harvest areas must meet stringent standards for bacteriological
water quality set out by the Canadian Shellfish Sanitation Program (CSSP). The
standards indicate the maximum number of coliforms per sample permitted
for an area to be approved for shellfish harvesting. Not all the shoreline of the
Lakes is monitored or classified for shellfish harvesting by the CSSP. Anyone
wishing to gather oysters in a particular area should contact the nearest office
of Fisheries and Oceans Canada to ensure that area has been tested and
approved.

How is sewage contamination measured?contamination measured?How is sewage contamination measured?How is sewage How is sewage 
contamination 

measured?
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Environment Canada is responsible for carrying out testing for the presence of 
sewage contamination in marine waters. Shellfish harvesting areas are surveyed 
by Environment Canada on a three-year rotational basis. This means each site is 
tested once every three years.

Environment Canada conducts two types of surveys in classified waters in 
accordance with the guidelines and regulations of the CSSP. The first is a 
shoreline survey, in which potential sources of bacterial contamination–such as 
open sewers, malfunctioning septic systems, outhouses, lift stations (mechanisms 
which pump sewage uphill in community sewage systems), sewage treatment 
plants, wharves, and farms–are documented and mapped. Any exposed 
drainage pipes are also noted as they may originate in septic tank filter fields, 
or discharge residential or commercial grey water. The second survey consists 
of the collection of water samples for testing, the results of which determine 
whether the area sampled gets an “Approved”, “Conditional”, or “Closed” 
rating.

The CSSP has three classifications to identify harvest sites–Approved, 
Conditionally Open, and Closed. Some areas closed to shellfish harvesting 
can be reopened after certain conditions are met, but others will remain 
permanently closed.

Approved
In these localities, bacterial water quality and sanitary conditions meet the 
required CSSP criteria for direct harvest and consumption of shellfish. 

Conditional
Conditionally Approved is the classification of a shellfish growing area 
determined by the shellfish control authority to meet the Approved criteria 
for a predictable time period. These growing areas are subject to intermittent 
pollution caused by discharges from wastewater treatment facilities, seasonal 
populations, non-point source pollution, or boating activity. The time period is 
conditional upon established performance standards specified in a management 
plan. A Conditionally Approved shellfish growing area is a Closed area when 
the area does not meet the Approved growing area criteria. Harvesting within 
Conditional areas is strictly controlled and can only occur with the permission 
of the CSSP authorities.

Closed
When water quality testing indicates bacterial or sanitary conditions are not 
suitable for the harvest of shellfish, the area is Closed. Harvest of shellfish is not 
permitted in Closed areas.

Shellfish harvesting
site classification

Who does the monitoringWho does the monitoringWho does the 
monitoring?

Shellfish harvesting The CSSP has three classifications to identify harvest sites–Approved, 
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The Bras d’Or Lakes, or Pitu’paq (the Provider) in Mi’kmaq, have been central 
to the culture of the Unama’ki Mi’kmaq for centuries. The Lakes provided food 
in the form of shellfish and fish, and also a means of transportation among 
villages, and hunting and fishing grounds. In the past, the population was fairly 
evenly distributed around the Lakes, whereas today, it is concentrated in less 
rural areas. Baddeck, St. Peter’s, and the area around Little Bras d’Or have 
become quite built up, as have the First Nation communities of Eskasoni, 
Potlotek (Chapel Island), Wagmatcook and We’koqma’q. The build-up of 
population in these localities, along with an increase in tourist traffic by car and 
boat, has brought about the degradation of water quality in some areas of the 
Lakes. Baddeck, for example, the largest non-First Nation community on the 
Bras d’Or Lakes, has a population of about 900. These numbers, however, swell 
enormously during the summer when an estimated 93,000 tourists visit the 
town. Boating and other recreational activities, such as camping, are popular. 
Gypsum is mined at Little Narrows and shipments are made using bulk carriers. 
Marble is quarried at Marble Mountain and is shipped via trucks. Oyster farming 
is carried out at locations in St. Patrick’s Channel, East Bay, Denys Basin and 
Potlotek. Lobster fishing is one of the few commercial fisheries remaining in 
the Lakes since bottom trawling was banned over a decade ago and the herring 
fishery was closed due to collapse of the stock. 

Migrating geese over Barra Strait

Cormorants in the Great Bras d’Or Cormorants in the Great Bras d’Or 
Channel

Migrating geese over Barra Strait

Bacteriological Water Bacteriological Water QualityBacteriological Water QualityBacteriological Water Bacteriological
Water Quality

Driving ForceDriving ForceDriving ForceDriving ForceDriving Force
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Raw and partially treated sewage is considered the major cause of poor water 
quality observed in some portions of the Bras d’Or Lakes. This pollution 
can be traced to various sources, including new and older sewage treatment 
plants, sewage lagoons, residential septic tanks, outhouses and, in some cases, 
pipes directly discharging sewage to the Lakes. Many of the larger centralized 
systems utilize lift stations to pump sewage from low-lying areas up to the 
main treatment plant. Some of these pumping facilities are old and malfunction 
regularly; many do not have backup or contingency plans in place in case 
of emergency. A well-designed septic tank that is properly maintained is an 
excellent system for dealing with human wastes. However, there are many 
substandard and malfunctioning systems near the Lakes’ shores. Many have 
not been cleaned in years and their drainage tile fields have become clogged; 
in others, the drainage field is too small or has collapsed. Some tanks, designed 
for a summer cottage, are far too small to service the building which has been 
enlarged to a permanent dwelling.

Farms are another source of contamination. In some cases, livestock drink 
directly from streams and rivers and foul the water with their feces. Even 
without direct access to water bodies, livestock manure can contaminate 
brooks and streams via run-off water after heavy rains.

Land-based sewage is not the only 
problem. Many boats ply the waters 
of the Lakes, from large ore carriers 
and cruise ships to small recreational 
craft. Between 1,700-2,000 boats visit 
the Bras d’Or Lakes annually. The 
larger vessels invariably store their 
sewage and pump it ashore at the 
large ports they visit. However, few 
of the smaller vessels have the facility 
to store sewage and instead, flush 
overboard. The marine waters within 
Maskell’s Harbour are currently closed 
to shellfish harvest. This harbour 
is a popular overnight anchorage 
for sailboats and may be negatively 
affected by overboard discharge of 
sewage.

Pressure

CCGS Provost Wallace nearing Barra Strait bridgeCCGS Provost Wallace nearing Barra Strait bridge

Sailboat leaving St. Peter’s InletSailboat leaving St. Peter’s Inlet

PressurePressurePressurePressure
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Water quality in the tested areas of the Bras d’Or Lakes is very good compared 
to other shellfish harvesting areas in Atlantic Canada: 97% of the areas tested 
are classified as Approved, for shellfish harvesting; 0.4% are classified as 
Conditional, and 2.6% are Closed to shellfish harvesting (Figure 3).

Figure 3. Shellfish classifications within the Bras d’Or Lakes

About half of the Closed areas could reopen should future testing indicate 
water quality has improved. The remainder must stay Closed indefinitely 
because of potential contamination from permanent local sources.

State

 Shellfish classifications within the Bras d’Or Lakes

Figure 4. Categories within closed areas

StateStateStateState
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Before 1974, just under 0.5% of the total area of the Lakes was Closed to 
shellfish harvesting and culture. By 1995, this had risen to 2.5% and has changed 
little since. The increase in the percentage of areas Closed was due to an 
increase in the area of the Lakes being tested, not a decrease in water quality. 
It is likely that the areas closed in the 1990s would not have met criteria for 
approval in the 1970s either.

Figures 5 & 6 indicate areas where bacterial counts exceeded safe levels in 
2000-2002, and areas that are Closed to shellfish harvesting. The highest 
number of closures is in St. Peter’s Inlet, while the lowest is in the Great Bras 
d’Or Channel. Prior to 2003, about 16% of the shellfish harvesting areas in 
Denys Basin were Closed. Because of the importance of the oyster industry in 
the Denys Basin, Environment Canada directed more effort toward sampling in 
that area in an attempt to better understand the origin and timing of pollution 
events. The data showed that pollution was flushed into Denys Basin via River 
Denys following heavy rainfall. Denys Basin is Approved on condition that 
rainfall amounts and flow from River Denys into the basin are low.

With less than 1% of the volume of water classified as Closed under the CSSP, 
the Bras d’Or Lakes are relatively unpolluted by sewage. About one quarter of 
the area designated as Closed actually has good bacteriological water quality–
closure is a precautionary measure. 

It should be noted that the levels of bacteria that would trigger closure of an 
area for shellfish harvesting are far lower than the levels that would trigger 
closure for swimming. Areas closed for shellfish harvesting are still safe for most 
other uses. Contact the local office of Fisheries and Oceans Canada if you have 
questions about a particular area.

Although the total area closed has not changed much in recent years, there is 
evidence of further degradation within some of the closed areas. As well, six 
of the eleven sub-watersheds that formerly had good bacteriological water 
quality–East Bay, St. Peter’s Inlet, West Bay, McKinnon’s Harbour, Whycocomagh 
Bay, Middle River, and Baddeck River–failed to meet the standards for approval 
in the most recent testing. There was no change in bacteria levels in samples 
taken from any of the stations in four of the sub-watersheds, and improvement 
from failed to passed in two (River Denys and St. Peter’s Inlet). While St. Peter’s 
Inlet showed improved water quality at two sample stations, it had deteriorated 
to beyond permissible limits at five. 
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Sewage contamination of Bras d’Or Lakes waters is most significant for the 
oyster farming industry. The oysters themselves are not harmed by sewage, 
but build-up of bacteria in the oysters’ tissues can be harmful to people who 
eat them. Under special permit from Fisheries and Oceans Canada, licensed 
fishermen can move oysters from a Closed area to an Approved area, where 
the oysters can cleanse themselves by filtering clean water through their 
systems for a specified period of time. This is not an answer to harvesting 
closures since moving thousands of oysters is a daunting task. Only commercial 
oyster fishermen can obtain a permit to move them.

Until recently, the farming and harvesting of wild oysters was worth hundreds 
of thousands of dollars annually. Currently, considerable area suitable for oyster 
harvesting is not being used. There is potential for the oyster fishery to increase 
in value considerably. This would be a boon for the local economy, resulting in 
direct and spin-off employment and demand for goods and services. 

The CSSP was established 80 years ago, in response to sewage contamination, 
to monitor bacterial content of waters near shellfish beds. This monitoring 
program is designed for the protection of human health, not to regulate sewage 
disposal.

In recent years, efforts to improve 
bacteriological water quality around 
the Bras d’Or Lakes have been 
significant. Nine million dollars 
($9, 000, 000) was spent in various 
jurisdictions on upgrades to existing 
wastewater treatment systems. 
Modern wastewater treatment plants 
have been installed in Baddeck and 
Eskasoni. The facility in Baddeck, 
which opened in 2003, is designed to 
treat up to 6.4 million litres of effluent per 
day. Unfortunately, not all residences in the town are connected to the sewer 
system. In Eskasoni, a new treatment facility was opened in 1998. The average 
flow of waste into it is 1.4 million litres per day, well under the plant’s capacity 
of 5.7 million litres per day. In addition, there is a sewage lagoon for use in 
emergencies to handle overflows. Eight lift stations direct waste to the main 
collection system; however, it is reported that many of these function erratically. 
As in Baddeck, a significant number of residences in Eskasoni are not connected 
to the community sewer, but rather rely on septic tanks.

Impact

 Pump room of new Baddeck sewage  Pump room of new Baddeck sewage 
treatment facility.

ImpactImpactImpactImpact
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Figure 5. Stations sampled during the 2000-2002 Canadian Shellfish Sanitation Program.
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Figure 6. Shellfish classification areas in the Bras d’Or Lakes.
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St. Peter’s also made major improvements to its wastewater treatment plant. 
Its facility discharges its treated effluent into the Atlantic Ocean. It has three 
lift stations on the Lakes’ side of the community, so there is a potential for 
contamination in the event of a malfunction or failure. 

Aside from improvements in wastewater treatment, other developments give 
cause for optimism. One success story is the establishment of the Bras d’Or 
Lakes as a non-discharge zone for sewage from boats. Beginning in 2006, and 
to be phased in over three years, these regulations should improve areas such 
as Maskell’s Harbour and give added protection to oyster growers operating in 
existing Approved shellfish harvesting areas.

 Prohibiting sewage discharge into the Lakes by boats would be pointless 
without pump-out facilities available to receive waste from their holding tanks. 
Presently, there are pumping stations at St. Peter’s, Dundee, Grand Narrows, 
Ross Ferry, and Baddeck where there are two.

A number of organizations have been established in response to concerns 
about water quality and other issues in the Bras d’Or Lakes ecosystem. Pitu’paq, 
Bras d’Or Stewardship Society, Bras d’Or Preservation Foundation, Bras d’Or 
Lakes Biosphere Reserve Association, and the Bras d’Or Lakes Collaborative 
Environmental Planning Initiative (CEPI). CEPI engages all levels of government, 
including First Nations, non-governmental organizations, and the community 
in dialogue aimed at forming cooperative management policies for the Bras 
d’Or Lakes watershed. At present, federal, municipal, and provincial government 
jurisdictions overlap in marine coastal areas. The watershed’s boundaries extend 
into four municipalities and consistent wastewater and development regulations 
and enforcement are absent and long overdue.
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Few direct activities within the 
Bras d’Or Lakes watershed are of 
the type that might directly affect 
chemical water quality. There are no 
heavy industries that might release 
toxic chemicals. The largest resource 
extraction industry is an open pit 
gypsum mine at Little Narrows. 
Gypsum ore from the mine is shipped 
to the United States via bulk ore 
carrier. This industrial operation has 
little effect on water quality. The only concerns would be airborne dust and 
sedimentation from spillage near the loading dock. Similarly, the marble mine at 
Marble Mountain poses little threat to water quality.

Leaching from landfills and old dumpsites poses a serious threat. Roads, 
rail lines, farms, and golf courses are also potential sources of chemical 
contaminants. 

Substances that can leach from 
dumpsites or landfills are many and 
varied. Much household waste is 
not disposed of properly. Along with 
bacteria and other biological materials, 
sewage may contain a whole suite of 
noxious chemicals from household 
cleaners, solvents, photochemicals, 
pesticides and fungicides to discarded 
pharmaceuticals of all kinds.

Road salt, tars, and oils wash off the 
many miles of highway that run close 
by the shore. The danger of a spill is 
ever-present. Particularly vulnerable 
are bridge crossings and areas that 
have been infilled to support railbeds 
running along the shore.

Driving Force 

Gypsum carrier loading at Little NarrowsGypsum carrier loading at Little Narrows

Cape Breton & Central Nova Scotia Cape Breton & Central Nova Scotia 
Railway, Gillis Beach near Jamesville

Rail and road crossing at Barra StraitRail and road crossing at Barra Strait

Driving ForceDriving Force Driving ForceDriving Force 
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After heavy rain, an assortment of pesticides, fungicides, and fertilizers may find 
their way into the Lakes, carried by run-off from, for example, farmland and golf 
courses.

From a chemical standpoint, the environmental quality of the Lakes’ water is 
good, no doubt a result of low population density and very limited industrial 
development around the Lakes. Researchers have investigated inorganic 
nutrients, major ions, dissolved oxygen, heavy metals, and organic contaminants. 

The amount of nutrients detected by oceanographers leads them to believe 
that the biological productivity of the Bras d’Or Lakes is naturally quite 
low. However, the fairly large amount of fish in the Lakes contradicts this 
assumption. More research needs to be done to find the factors determining 
fish abundance here.

In deeper basins in Whycocomagh Bay, the oxygen levels begin to decrease 
at depths of about 15 metres, until near the bottom the water is completely 
without oxygen.

Measurements of organic contaminants in the Lakes are few and far between. 
Some testing of water and sediment for polychlorinated biphenyls (PCBs) and 
polycyclic aromatic hydrocarbons (PAHs) was done in St. Patrick’s Channel, 
Baddeck Bay, Nyanza, Denys Basin, and East Bay. At all sites, concentrations were 
very low, and none approached any of the Canadian Council of Ministers of the 
Environment (CCME) sediment or water quality guidelines for the protection 
of aquatic life.

State
State
State
State
State
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Recent studies have measured the concentrations of heavy metals in fish, 
oysters, mussels, and sediments, as well as in the water column. In most cases, 
the results mirrored those of organic chemicals in that the levels were low. All 
were below the Probable Effects Level (PEL) set by international marine water 
quality guidelines. This is a threshold amount at which possible effects to the 
health of the biota might occur. As in the case of inorganic nutrients, the major 
source for organics appeared to be Sydney Bight. Rivers flowing into the Lakes 
generally had lower dissolved concentrations of organics and metals than other 
rivers tested in New Brunswick and mainland Nova Scotia. 

Higher levels of iron and manganese were measured near the bottom of 
Whycocomagh Bay, which is not surprising since these metals are more soluble 
in water that has no oxygen. Zinc was found at near PEL levels in water samples 
from Denys Basin and vicinity. In addition, high concentrations of lead were 
measured in sediments just off Eskasoni. The origin of the heavy metals was not 
determined.

In general, there are no concerns regarding negative effects from toxic 
chemicals. The only case of an unacceptable level of a heavy metal is for lead 
in East Bay sediments. This is an isolated finding, affects only a small area, and 
is probably related to illegal dumping of contaminated material (possibly car 
batteries).

Due to low concentrations of organic chemicals and heavy metals in the Bras 
d’Or Lakes, no long-term monitoring programs are in place. 

Impact
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Impact
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Normally river water is clear, only 
becoming laden with particles during 
floods when riverbanks are eroded by 
rising and fast-moving water. Natural 
vegetation anchors the ground and 
traps water in root systems, preventing 
removal of soil by surface water 
run-off. Plants not only stabilize the 
soil, they also act as filters, removing 
particulates and some dissolved 
substances from the water. Wetland plants are efficient filters and hold water, 
critical in maintaining water tables.

Humans have disturbed nature’s water 
conservation system by removing 
vegetation and stripping the soil for 
many projects. There is great demand 
for housing, particularly on waterfront 
property. Demand for wood fibre by 
large pulp mills has resulted in the 
removal of large tracts of forest. No 
longer bound by vegetation, soils are 
washed into watercourses that empty 
into the Lakes. Once there, the suspended particles of soil slow down and fall 
to the bottom, covering vegetation and marine life.

It is impossible to determine 
exactly where silt will be carried 
and deposited without doing an 
underwater survey. Authorities 
speculate that Denys Basin and 
Whycocomagh Bay are most 
susceptible to damage from 
sedimentation. Large rivers drain 
into them and their flushing rates are 
extremely low. At the other extreme, 
the Great Bras d’Or Channel and 
Barra Strait are least likely to accumulate 
sediments because of the speed and amount of water moving through them. 
Off the village of Baddeck, bottom currents are quite strong and sidescan sonar 
pictures show a prehistoric river channel in Baddeck Bay. As the currents move 
south toward the head of St. Patrick’s Channel, the prehistoric river channel 
disappears under a layer of dropped silt and mud.

Driving Force

Pressure

SedimentationSedimentationSedimentation

Driving ForceDriving ForceDriving ForceDriving Force

Pressure
Pressure

Pressure
Pressure

StateState

Ancient river bed off Baddeck.Ancient river bed off Baddeck.
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Sedentary animals close to the 
shore can literally be buried by silt 
and those that filter feed, such as 
oysters, can be choked with silt. If 
particularly heavy, the silt burden can 
overcome the animal’s natural ability 
to clear itself. Not only shellfish are 
affected by sedimentation, some fish 
are also vulnerable. The Bras d’Or 
Lakes’ herring spawn in shallow water 
close to the shoreline, depositing 
their eggs on the bottom where 
they adhere to seaweed and gravel. 
An influx of silt-laden water could 
easily smother these spawning beds 
and suffocate any eggs. Near-shore 
habitats can be drastically altered by 
transported sediments resulting in 
the displacement of the plants and 
animals. Once deposited, this sediment 
can remain unstable for long periods. 
In this state, it is prone to being re-
suspended by strong wave action during 
storms. The smaller the particles of sediment, the greater is the likelihood of 
re-suspension and transport by currents to other areas. 

Re-suspended sediment at Iona wharfRe-suspended sediment at Iona wharf

Impact
Impact
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Until recent years, one of the major 
causes of streambank erosion and 
soil loss into rivers was clear-cutting 
of forests. In 2000, Nova Scotia 
introduced legislation requiring buffer 
zones of trees and ground vegetation 
be left between cutting operations and 
adjacent streams or rivers. Highway 
construction also used to be a major 
cause of soil erosion. New guidelines 
for road construction require the 
use of straw bales and landscape 
fabric to prevent soil loss while plants 
grow back. Unfortunately, private 
contractors frequently do not follow 
the guidelines when constructing small 
secondary roads. Dirt roads that run 
straight up steep slopes near the shore 
are particularly bad. 

Regrettably, there are limited  
regulations protecting marine 
coastlines. Bulldozers and backhoes 
often remove vegetation to the 
edge of the water, and houses are 
constructed within a few metres of 
the shore. Environment Canada and 
the Department of Fisheries and 
Oceans have produced a number of 
publications and posters providing 
guidelines for the correct way to 
develop waterfront property. 

Fortunately, there are measures restricting activities below the high-water 
mark. The federal government has established regulations for safeguarding 
marine habitats with stiff penalties for destroying them. Infilling, construction 
of wharves and breakwaters are all projects that have to undergo extensive 
scrutiny and environmental assessment before permits will be issued.

Response
Response

Response
Response

Response
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Although the Bras d’Or Lakes are relatively clean, threats to water quality exist. 
Now is the time for good management practices, before the Lakes suffer the 
fate of so many coastal areas along the Atlantic seaboard.

The most serious obstacles are not that difficult to overcome. Public education, 
political will, and a sense of responsible ownership can remedy the sewage and 
sediment run-off problems endangering this unique ecosystem. Instilling youth 
with a sense of accountability for the welfare of the Lakes will help ensure 
a healthy future. Community organizations have initiated programs to raise 
youth awareness about the vulnerability of the Bras d’Or Lakes and the need 
to preserve them. The Unama’ki Institute of Natural Resources has conducted 
poster contests challenging school children to illustrate the necessity for 
conservation and protection of our natural resources. Similarly, the Bras d’Or 
Stewardship Society has offered scholarships to high school students for essays 
on the topic of the Lakes and watershed. These and similar programs bode well 
for the future but, in the interim, there are concrete steps that must be taken to 
reverse deteriorating conditions. 

Conclusions and Conclusions and RecommendationsRecommendationsConclusions and RecommendationsConclusions and Conclusions and RecommendationsConclusions and Conclusions and 
Recommendations
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Conclusions and Recommendations
Conclusion Recommendation

1. There are septic systems in the 
Bras d’Or Lakes watershed that 
are old, undersized and prone to 
malfunction. Properly designed and 
maintained septic systems are an 
effective means of sewage treatment. 
There are regulations in place for 
new home construction.

Support the establishment of 
programs to upgrade,  maintain and 
replace malfunctioning septic systems.

2. The weak link in some community 
sewage systems are lift stations that 
carry sewage from lower elevations 
to the central sewer lines.

Support First Nations and 
municipalities in obtaining the 
necessary infrastructure funding to 
properly maintain and operate their 
sewage management systems.

3. There are still straight pipes 
discharging sewage or grey water into 
the Lakes.

Support the establishment of 
programs to replace all straight pipes 
with a proper septic systems. 

4. Pesticides, herbicides, chemical 
fertilizers and manure can enter the 
Lakes in run-off water after heavy 
rainfall. 

Ensure environmental management 
plans are implemented for farms, 
golf courses and other sources of 
contaminants. Many environmentally-
friendly substitutes for toxic 
chemicals should be used.

5. The Bras d’Or Lakes have been 
declared a non-discharge zone 
for untreateated boat sewage and 
chemicals.  There are six pump-out 
stations available.

Some parts of the Lakes are a long 
distance from these facilities and can’t 
accommodate larger vessels.  Support 
community groups to establish 
additional pump-out stations on the 
Bras d’Or Lakes
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Conclusion Recommendation
6. The concentrations of organic 
compounds and heavy metals in 
sediments and the dissolved state 
are very low, mostly at background 
levels. Higher levels of zinc were 
found in the vicinity of Denys Basin 
and concentrations of lead were 
measured in sediments off Eskasoni.

Further focused testing and 
monitoring should be conducted.

7. Nutrients essential for 
phytoplankton production, which 
is the base for all marine life in the 
Lakes, are not abundant. 

A long-term monitoring program 
should be carried out to learn more 
about the nutrient dynamics in the 
Lakes.

8. The Nova Scotia provincial 
government has legislation to protect 
fresh water. There is limited legislative 
protection for marine coastal areas.

Governments should strengthen 
legislation for marine coastal areas.

9. Studies to examine the levels 
of nutrients, marine environmental 
quality and habitats have been 
completed using different methods. 
This makes comparisons difficult.

A monitoring strategy using 
consistent methods should be 
developed so that changes can be 
evaluated and compared.
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