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the south shore. Local near shore sources of contaminants on the north shore are

limiting a similar north shore retreat of the closure line.

Neguac Bay hosts 86 leases totally over 250 acres (or hectares). Most leases are in the
1-3 hectare range. Most leases are congregated close to the shoreline with the larger
leases in mid-bay. The largest lease is 22 ha followed by one at 16Ha, five around 11Ha,
the remainder 6Ha or less. NB DAFA estimate the industry currently employs about 50 -
70 people. In the Baie Sainte-Anne Bay about 4 acres is devoted to mussel culture. (M.
Edulis)

4.2.2.4 Fish Plants & Processors

There are three fish plants situated along the shores of Miramichi Inner Bay. One is a
modern shellfish processing plant at Neguac where the major portion of shellfish
harvested in the area is processed. The two other plants are located in Baie Ste-Anne

and process a variety of seafood products.

Recent public concern about fish plant discharges has resulted in studies of enrichment
and other impacts on NB Northwest shore. The Miramichi plants have not been heavily
criticized for their operations, perhaps due to natural flushing and the assimilation
capacity of Miramichi Inner Bay. Process changes are expected to be mandated in the

future to limit receiving waters impact.

4.2.2.5 Hatcheries

The status of Atlantic salmon to the well being of residents of the Miramichi watershed
and the health of the ecosystem is clearly understood as a sustainability issue.
Nevertheless, in 1997 the Department of Fisheries and Oceans divested itself of its
Salmon Enhancement Centre at South Esk. This hatchery facility has since been taken
over by the Miramichi Salmon Association (MSA) along with their watershed

management partners. A new company, Miramichi Fisheries Management Ltd., was
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formed to help sustain the long term future operations of this hatchery. This facility, the
Miramichi Salmon Conservation Centre (MSCC) established in 1873, is the oldest
operating Atlantic salmon hatchery in Canada. The MSCC has operated continuously

since that time growing both speckled trout and Atlantic salmon.

The mission statement of the Miramichi Salmon Association is, “Management actions to
optimize the populations of juvenile salmon stocks in the Miramichi River”. Partners with
them in the operation of the hatchery and the management of the river include: several
conservation groups, First Nations, corporations, outfitters and guiding associations
from the region as well as the Department of Fisheries and Oceans, Parks Canada and
the New Brunswick Department of Natural Resources. The MSA has completed a major
renovation to the facilities at the Miramichi Salmon Conservation Centre to create a
Centre of Excellence for Atlantic salmon studies with research and educational

capabilities (MSA website).

4.2.2.6 Recreational Fisheries

According to 1995 statistics, anglers in the Atlantic provinces spent approximately $100
M (Can) which is about 4% of the recreational fishery for all of Canada (Cunjak et al,
2005). A robust recreational fishery for salmon still exists on the Miramichi River and has
been so for over two centuries as it became one of the most highly prized destinations
for Atlantic salmon angling among Europeans and Americans. Section 3.2.2.1.1 expands
on the Salmon story and provides details of the nature of this species and its
sustainability in the Miramichi system.

Salmon has played a prominent role in the culture of the Miramichi. Thousands of New
Brunswickers still spend a great deal of time thinking about, talking about, planning and
going salmon fishing. Many people in riverside communities have an intense interest
and passion for this sport. As well, may outside “sports” come to participate in fishing
the legendary salmon of the Miramichi bringing a substantial sport fishing economy to
the region (MREAC, 1992).
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Over the past half century, the Atlantic salmon population has seriously declined due to
many factors ranging from industrial development in the watershed to commercial
fishing and poaching and possibly for other reasons yet to be revealed. Recreational
fishing takes only around 700 salmon per year (data from Crown Reserves) compared

with numbers caught just a few decades ago (NB-DNR web site).

Other species are important to the sport and recreational fishery. These include Brook
trout, American shad, striped bass, gaspereau, Atlantic tomcod and rainbow smelt fished
mostly in the estuary (Hare, 2002). Trout are fished in the upper brooks and streams
tributary to the Miramichi. Shellfish are harvested commercially in the estuary and

recreationally in areas open for that purpose.

4.2.3 Transportation

4.2.3.1 Shipping Channel

There is a compulsory pilotage requirement for commercial ships entering the 65 km
shipping channel to Miramichi. Captain Patrick Gates of the Atlantic Pilotage authority

provided the following figures for ships using the port.

Table 4-7. Number of ships using the port

2001 2002 2003 2004 2005
3 3 4 12 5

Asked to comment on the burst of activity in 2004 Captain Gates suggested it was in
response to consideration by the Atlantic Pilotage Authority around that time to remove
compulsory pilotage if low ship usage continued. - this is still under consideration by the
Authority. Ships using the port are mainly coastal oil tankers about 8-9,000 tons dead-

weight.
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Captain Gates also indicated there is steady infilling occurring at certain points in the
channel. Draft is a concern for many of the ships and freshwater and silting concerns

results in many vessels ntering or leaving at less than full capacity.

Courtesy Russell Parrott, MREAC Science Day 2006 Dredging in the Miramichi channel
started in 1872 and continued

until  1996. Until 1930, some
510,000 m3were removed from the
channel. Between 1981 and 1983,
6,160,000 metric tons were
dredged in a major channel
deepening project. The dredged
spoils, most of which were
deposited at dumpsite B in the

inner estuary, still appear to be

intact after 20 years. There is little
evidence of changes in sedimentation over the rest of the bay since the time of glacial
deposition except in the area of Bartibog where the turbidity maximum occurs and rapid
deposition took place in the early 1980’s (Parrott, 2006).

DFO Coastguard stated that they were aware of the deteriorating channel but have no
plans to undertake any further channel dredging. The last time they dredged was in 1996
when the spoil was placed on dumpsite B in the Inner Bay. Sediment work under the
Canadian Aquatic Biomonitoring Inventory Network (CABIN) program suggests that any
adverse effect of this dumping site is no longer present but additional sediment sampling

and analysis is warranted.

4.2.3.2 Recreation

Fly fishing for Atlantic salmon is the mainstay of recreation on the Miramichi River.

Other outdoor pursuits, summer and winter, have followed.
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The large natural river system offered by the Miramichi system makes for a very high
level experience for outdoor enthusiasts. As such the activities are diverse and there

seems to be a high level of capacity for further promotion in most activities.

Recreational canoeing and kayaking have become active pursuits, especially early in the
season during higher water levels. A traditional tension between paddlers and

recreational fishers remain but greater compatibility has been recognized over the years.

Commercial tubing operations are very popular on the Little Southwest Miramichi with
many hundreds of adherents on warm summer weekends. Residents along the most
popular stretch of the tubing run are concerned about litter and unruly conduct. The

operators are making an effort to respond to these issues.

Due to the diversity and geology of the watershed, the system offers a wide variety of
challenges in outdoor recreation. Expert paddlers can find challenges on branches of
the Northwest Miramichi. Novices are better directed to the lower gradient streams of the

Southwest Miramichi.

Two marinas serve recreational and some commercial vessels on the upper estuary. The
first one located in Douglastown and a more recently developed marina in Chatham. Of
note these marinas allow vessels to pump out their “heads”. Many other wharves are
located at communities lower in the estuary on both the north and south sides. While
used by recreational vessels these facilities are more geared to commercial fishing

boats. Used oil facilities are also provided at some of the busier wharves.

Winter recreation has become popular over the past decades. The development of a
snowmobile trail network throughout New Brunswick includes well managed and
groomed trails traversing the Miramichi (see Fig. 4-1). This same trail network is used by
ATV enthusiasts during the summer and shoulder seasons. Dedicated hiking trails are

also available and more often than not the trails are accessible to all user types.
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4.3 Air

The Miramichi airshed is taken to be comparable with the watershed. Obviously the
watershed is influenced by inputs from distant sources of air pollution and is within the
greater airshed of north-eastern North America. As Shown in Figure 3-2, there are several
stations where air quality parameters are measured. In addition to cross border air

pollution, there are a number of local issues with both domestic and industrial activities.

Dominant air pollutants in New Brunswick include: sulphur dioxide, nitrogen dioxide,
ground level ozone, particulate matter, carbon monoxide, total reduced sulphur, volatile
organic compounds and greenhouse gases. An emissions summary for some of these

pollutants is illustrated below (Piercey, 2006).

2000 Ahnhual Emissions Summary of PM 2.5, 50x, NOx, ahd YOC for New Brunswick
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There are indications that nitrogen and sulphur oxides and volatile organic carbons are
on a downward trend, where ozone levels seem to remain constant over the period 1990
— 2004.

reflected worldwide.

Greenhouse gasses in New Brunswick are on a steady increase which is

MREAC, 2007 96



Miramichi Watershed State of the Environment Report - 2007

4.3.1 Residential Wood Burning

Wood burning as the primary and secondary source of heating is common throughout
the Miramichi watershed, even within the city of Miramichi. In 1998 the ARMA (Air
Resource Management Area), report, the authors did not believe that significant
improvements in the efficiency of word burning technology had translated into improved
overall emissions and this was reflected in discussions with local wood stove
distributors. ARMA recommended better education and promotion of these improved

wood-burning units coupled with providing greater awareness about firewood quality.

Since that time, there has also been a considerable increase in outdoor wood burning
units throughout the watershed area. These units are used to heat homes and small
businesses. NB DOELG has had several complaints and has had to take action in a

number of cases.

4.3.2 Industrial air emissions

The former REPAP Inc. (pulp and paper mill) was foremost in the areas of industrial
concern listed in the 1998 ARMA Miramichi Report (MREAC 1998). While improvements
were being carried out since that time, the more recent decisions of the new owners,
UPM-Kymmene, to close the Kraft mill in Sept 2004 has resulted in a major improvement

in the air quality in the immediate vicinity of the plant and in the City of Miramichi.

Another air quality focal point was the oriented strand board mill operated by Eagle
forest Products at Morrison Cove, now owned by Weyerhaeuser. A wet electrostatic
precipitator was installed late in 1998 and removed much of particulate emissions that
were causing most of the concern. More recently, in 2001/2, a major refit reduced
emissions of SOx and NOx substantially. The provision of a new 200ft, 11ft diameter,
main stack also reduced local impacts substantially. Despite these improvements the
mill location in the centre of the City of Miramichi make for much scrutiny and the

impacts are still widely reported on.
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Some smaller sawmills and woods operations within the City of Miramichi have caused
local concern regarding fugitive dust and sawdust. These are dealt with by NBDOE

during their routine renewal of approvals to operate.

4.3.3 Transportation

4.3.3.1 Vehicles

The 1998 report identified some 35,000 vehicles registered in Northumberland County of
which 3,000 were heavy trucks and an equal number of all-terrain vehicles. It is
suggested that the slight population decrease in the area coupled with improved
emissions from newer vehicles is likely to be counterbalanced with the potential for
increasing numbers of vehicles per family (including ATVs), resulting in little change in

emissions from this source.

Ground level ozone is a pollutant which arises from the burning of hydrocarbons and is
generally associated with the transportation sector and emissions from some industrial
activities. Ozone is often referred to as photochemical smog and is a secondary
pollutant formed in air from NOx and hydrocarbons. It is very corrosive to the respiratory
tract and can cause complications in people with respiratory diseases or other
associated problems. Ozone is also very damaging to vegetation and is a contributor to
crop losses in tomatoes, beans, tobacco and potatoes each year in New Brunswick.

Forest trees and other crops may also be affected.

Monitoring of Ozone levels at the Chatham meteorological station has demonstrated a
number of days in the past decade when levels of Ozone have exceeded the national

objectives of 65ppb for an 8 hr average and 82ppb for 1 hr average (NB-DELG 2002).

4.3.3.2 Recreational Vehicles

Air emissions from recreational vehicles and other equipment are known to contribute to
ambient air pollution. Sometimes referred to as “off-road” or “off-highway,” the non-road

category includes outdoor power equipment, recreational vehicles, farm and
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construction machinery, lawn and garden equipment, marine vessels, locomotives, and
many other applications. Until the mid-1990s, emissions from these engines were largely

uncontrolled.

Non-road equipment emits large amounts of nitrogen oxides (NOx), hydrocarbons (HC),
carbon monoxide (CO) and particulate matter (PM). In general, off-road vehicles are
estimated to have total emissions almost as high as highway motor vehicles. In the case
of diesel particulate matter, off-road emissions are significantly higher than highway

emissions.

Lawnmowers, string trimmers, leaf blowers, chain saws, commercial turfequipment, and
lawn and garden tractors fall within this category as do engines used for marine
propulsion (outboard motors) and recreational vehicles (ATVs and snowmobiles). In the
United States, these engines currently contribute about 16 percent of HC emissions and
21 percent of CO emissions from mobile sources nationwide (US-EPA, 2003). There are
no figures for such emissions in the Miramichi area, but the growing popularity of
snowmobiles and ATVs and the prevalence of lawnmowers and outboard motors testify

to the importance of these emissions in overall air quality considerations.

4.3.4 Other air emissions concerns

The 1998 ARMA report expressed concern that while licensed businesses in New
Brunswick received information regarding the correct techniques to use, store and
dispose of chemicals, the standards on these issues were not always enforced.
Particular mention was made of concerns about unlicensed or backyard automobile body
shops where sand blasting and painting activities were being undertaken. ARMA
recommended establishment of reasonable and enforceable guidelines for these

activities.

MREAC, 2007 99



Miramichi Watershed State of the Environment Report - 2007

4.3.5 Outdoor Pollution and Community Health

In their 1998 report, ARMA addressed the effect of air quality on human health. In
addition to providing information about the various health disorders and their causes,
the following table was provided to give some indication of prevalence of respiratory

problems in the Miramichi area.

Table 4-8. Admissions to hospital due to respiratory problems on the Miramichi (1993-
1995)

Asthma Bronchitis Emphysema
Average Age of Patient 33 51 73
Number of appointments 339 232 87
Number of days in hospital | 5 7 11

The incidences of cancer in a community can be an indicator of exposure to
environmental pollutants, including air pollution, as well as contaminants in food, water
and through skin contact. Many other factors influence the occurrence of cancer such as
life style, genetics, smoking, other tobacco uses, diet, drinking, various occupational
exposures, high-energy radiation and a variety of naturally occurring carcinogens. This
makes it very difficult to pinpoint environmental connections with the incidence of

cancer in a community.

Nevertheless, it is worth noting that cancer and mortality rates in Miramichi differ
in some instances from the rest of New Brunswick. In males, for example, oral
and laryngeal cancers were higher than the rest of the province. In females it was
lung cancer, thyroid cancer and non-Hodgkin’s lymphoma that was significantly
higher. In terms of mortality data for males, oral cancer, laryngeal cancer and
leukemia were more significant in the cause of death than in the rest of the
province. With females, there was no significant difference (New Brunswick
Health and Wellness, pers. com.). What role air pollution or other environmental

exposures play in these finding is difficult to say, but it illustrates how the health
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and well being of a community can be compromised. Some of these cancer
causing factors may have similar implications for wildlife and the adjacent

ecosystem as a whole.

4.3.6 Wind energy

In the wind atlas of New Brunswick prepared by University de Moncton it is implied that
the general area of Escuminac point has good potential for wind power generation. (i.e.
ranked below very good and excellent) Other areas in the watershed rank possible

through to poor.
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5. STRESSES ON THE ENVIRONMENT AND CURRENT ACTION

The quality or state of the environment is, for the most part, the result of the complicated
relationships between its living and non-living components. The interrelationship among
its plant and animal species, and the impact that human activity has on that
interrelationship, provides another layer of influence on the state of local and global
environments. Considered together, these influences represent various forms of stress
which can shape the nature and health of ecosystems. Both kinds of stress come to bear
on the Miramichi watershed; the influence of non-living substances such as chemical
pollutants, siltation and alterations in climate as well as human activities such as

industrial development, forestry and fishing.

Obviously society requires the use of resources, sources of energy, food, recreation and
jobs to sustain life/life-styles. What must be considered, however, is the amount of
stress these activities and needs have on the environment and whether the quality and
health of the environment is being maintained or whether it is running down. Are we
managing our activities in a way that the current lifestyle can be sustained, and at the
same time is the environment in which we live and on which we depend also being

sustained?

The most profound and widespread stress forecasts for watersheds are likely associated
with climate change. Within 100 years, climate change is projected to affect our river
discharges, the temperature of our waters, our seasonal climate fluctuations, and our
coastline. In turn, these changes will affect our wildlife and vegetation and other aspects
of our way of life. While events causing climate change can be accepted as a worldwide
phenomenon, there are local issues that can be addressed at least in part. As
environmental stresses caused by industry are decreasing, stresses caused by
individual action could be on the rise. Individual wealth encourages more travel and
more recreation. This can result in more vehicles per household including ATV's, power
lawn mowers and outboard motors. The availability of specialised vehicles permits more
access to what was previously wilderness or only utilised by individuals or groups with a
vested interest in at least maintaining the status quo. Disturbing sensitive vegetation or

wildlife habitat can have far-reaching effects. Increasing internal combustion emissions,
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along with the greater use of wood for burning to provide heat in our larger and/or poorly
sealed homes, are seen as impacting air quality in the region and climate change in

general.

5.1 Climate Change

Over the next 100 years, mean temperature increases have been predicted for the
Atlantic Provinces. Parks Canada (1999) suggests +2 to +6 °C while Houghton et al (2001)
projects +3 to +5 °C; Swansburg et al. (2004) estimates +4 to +5 °C for New Brunswick by
the year 2100. Lines and Pancura (2005) attempt to narrow down both location and time
frame and provide, in tabular form, the temperature increases centred around the years
2020, 2050 and 2080 for a number of sites in Atlantic Canada (Table 5-1). This includes
five sites in NB, one of which is in the City of Miramichi (i.e. Chatham). The table below
also demonstrates the different values obtained utilising two different statistical
techniques in down scaling the projections from global models. The two models used
were Statistical Downscaling Model (SDSM) (Wilby et al. 2001) and the first generation of
the Canadian Coupled General Circulation Model (CGCM1) (Boer et al 2000; Flato et al
2000) It should be noted that maximum temperatures are projected by Lines and Pancura
to rise faster than minima. This latter prediction is contrary to that of Swansburg et al.
(Table 5-2 below) who also used the CGCM1
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Table 5-1. Predicted changes in temperature in NB (Lines and Pancura, 2005)

Tmax Tmin Precipitation

Method SDSM CGCM1 SDSM CGCM1 SDSM CGCM1
Year20xx. 20 50 80 |20 |50 |80 |20 |50 |80 [20 |50 (80 |20 (50 |80 [20 |50 |80
Unit °C °C °C |°C [°C |°C |°C [°C |°C [°C |°C|°C |% [% |% |% |% |%
Moncton 1.8 3.2 5611312541113 |26|43|15|26|40|-1 |0 1 2 2 5
Chatham 1.8 3.3 5613|2541 |115|29|48|16|26|40 |14 |12 |0 2 2 5
Charlo 1.5 29 48 (1121|3912 (21|40 (16 (23|42 |4 |-7 |6 |2 2 |3
Fredericton 1.8 3.1 5011112113918 |28|42|18|29|42 |20 |21 |21 |2 2 |3
Saint John 1.8 29 421121391522 (3816294218 (20 |21 |2 2 |2
NB Mean 1.7 3.1 5011212240 |15|25|42|16|27|41)|10 |10 |7 2 0 4

Table 5-2. Predicted changes in temperature in NB, in °C (Swansburg et al., 2004)

T max T min
Year 20xx 20 50 80 20 50 80
Aroostook 1.4 2.6 4.4 15 2.9 5.0
Charlo 1.2 2.4 4.1 1.2 2.3 3.9
Chatham 1.3 2.3 4.2 15 2.6 4.5
Doaktown 1.4 2.6 4.4 15 2.7 4.7
Moncton 14 25 4.4 15 25 4.6
Fredericton 1.4 2.6 4.4 1.4 2.4 4.3
Saint John 1.3 2.4 4.1 1.2 1.7 3.7
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Increased temperatures are forecast to trigger other weather related changes:

O 000 0 O

Melting of the ice-caps, leading to sea level rise

Changes in ice cover and ice break-up in rivers

Change in precipitation (increases in the case of Miramichi area)

Changes in river discharges (maxima & minima)

Increase in number of extreme events (wind & storms)

Increase in storm surges

Table 5-3. Projected seasonal precipitation changes, in % (Lines and Pancura, 2005)

2020'S 2050'S 2080'S

Winter Summer | Winter Summer | Winter Summer
Moncton -12 7 -8 8 -5 9
Chatham 12 18 20 9 7 1
Charlo -4 2 -5 -5 -3 -4
Fredericton | 4 20 6 25 7 30
Saint John 21 10 22 12 35
NB Mean 2 17 6 15 4 18

Table 5-4. Projected wet day precipitation increases, in mm/day (Swansburg et al.,

2004)

WINTER SPRING SUMMER AUTUMN
Year 20xx |20 |50 |80 |20 |50 |80 |20 |50 |80 |20 |50 |80
Chatham |0.05|055 |09 |-0.250.05|0.7 |01 02512 |02 |0.45 |1.0
Doaktown |0.25|0.3 |1.25 |0.25 |03 |045|0 |03 |035|025 |03 |11

5.1.1 Terrestrial Effects

5.1.1.1 Stresses due to climate change

The increase of extreme weather events implied above, including temperatures,

precipitation, storms, hail, floods and droughts, will affect forests and crops, wildlife

and livestock, fishing and aquaculture, communications and power. As storms

become more frequent and intense due to climate change, the risk of trees blowing

down increases (e.g. 1994 Christmas Mountains). The drier warmer summers increase
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the risk of forest fires.

A longer, warmer summer would lengthen the growing season and increase the yield
of warm-weather crops. A change of winter temperatures by 4-5 °C would change any
plant cultivation around the city of Miramichi by half a hardiness zone, perhaps
offering greater opportunities in horticulture and agriculture. However, the projected
conditions could also result in more droughts and greater need for irrigation. Warmer
winters may benefit agriculture by reducing winterkill of forage and fruit but could
also create problems for farmers by increasing the range and abundance of insect
pests. Warmer winter temperatures may allow invasive insects, such as gypsy moth,
to become more pervasive. This is because prolonged temperatures at or below -9 °C
or short periods below -23 °C are necessary to limit development and survival of

these species.

5.1.1.2 Fire Potential

Warmer drier summers will increase the potential for forest fires. This potential will
be added to, if the trend showing an increase in the number of recreation vehicles and

people accessing the backcountry continues.

5.1.2 Aquatic Effects

5.1.2.1 Climate change effects on river flow

Based on the changes in precipitation they predicted, Swansburg et al. went on to
project increases (m®sec) in the mean annual discharges for hydrometric stations
01BO001 (SW Miramichi) and 01BQO001 (NW Miramichi). Table 5-5 reflects the
implications of their projections.

Table 5-5. Projected increases in mean annual discharges, in m*sec (Swansburg et
al., 2004)

Year 20xx 20 50 80 W.S.C. Av

SW Miramichi 8 18.5 41 116.4

% increase 7 16 35
NW Miramichi 6 15 28 20.9
% increase 29 72 134
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These are very significant changes in the average annual daily discharge with the
greater change being seen on the Northwest Miramichi River (more than doubled by
the year 2080). In terms of seasonal changes, analyses indicate greater decreased

flows in the summer on the NW Miramichi.

Table 5-6. Predicted seasonal changes in mean daily discharges in m*/sec estimated
from Fig 10 in Swansburg et al (2004b). Average flows estimated from Environment
Canada data for stations 01BO001 SW Miramichi and 01BQ001 NW Miramichi

Table 5-6
Winter Spring Summer Autumn

Year 20xx |20 |50 80 20 50 80 20 50 80 20 50 80
SW Miram. | 10 | 15 30 18 42 88 -14 |22 |-35 |-3 -7 -12
Av Flow 58 246 57 101
%lncrease |17 |26 52 7 17 36 -25 |-39 [-61 |-3 -7 -12
NW 6 8 21 18 39 65 -13 |21 | -32 |-2 -4 -6
Miram.
Av Q 9 47 10 17
%increase | 67 |89 230 | 38 83 138 -12 | -24 |-35

The Southwest Miramichi is looking at winter and spring average daily discharges
increasing by 52% and 30% respectively. The summer average daily discharges would
be cut in half and the fall discharges decreased by around 10%. In the Northwest
Miramichi, the winter and spring predictions are increases of 230% and 138% while
the summer predictions imply that it will virtually dry up. It should be recognised that
these are based on statistical predictions and, while absolute values may have been
extrapolated too far, the trends are consistent and the implications should be

considered.

A better understanding has to be obtained before extrapolating these predictions to
20 or 50 year floods or similarly to extremely dry weather discharge projections.
Superficially at least, these projections could imply that there would be spring spates
(and possibly also in winter with intermittent ice break-up) that are going to
repeatedly overtop and erode existing banks. Any existing weak areas of the banks

or potential areas of flooding will be consistently challenged.
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Beltaos (2003) discusses the impact of climate on the ice and on the discharge regime
of the Southwest Miramichi. In that paper, he states that ice cover typically forms at
the Blackville gauging station in December and breaks up in April. Mid-winter thaws
are not uncommon, but they do not often produce sufficient run-off to cause break-up
of the ice cover. The report states that winter break-ups are rare on the river. He does
add, however, that when they do occur, these winter break-ups can be devastating
and cites the winter floods of January, 1909 and of February, 1970. If these
occurrences do become more frequent, it will not only have socio-economic impact
but also impact aquatic life including salmon fry (Cunjak et al., 1998). Swansburg et al
2004a) note the time of ice break-up is already getting earlier by about 5 days every

decade.

The significantly lower summer flows, coupled with predicted higher air temperatures,
combine to raise concerns about summer water temperatures and fish habitat. These
climatic changes, which are forecast to take place in the next 100 years, are expected
to be the largest and most rapid of the last 10,000 years, and if they occur as
projected are likely to have profound effects on our lives and the ecosystems around

us.

Among the expected effects of climate change in the Miramichi watershed will be the
increased precipitation and the increase in mean annual stream discharge. The
effects of these increases are multiplied when the projections show a skew to
increases in daily discharges during winter and spring and significant decrease in

mean daily flows during the summer. These have been discussed at length above.

5.1.2.2 Sea Level Rise

A sea level rise of 67 cm plus or minus 30 cm has been forecast for the mouth of the
Miramichi by 2100. Significant storm surges are already becoming a more frequent
occurrence. One of the largest ones recorded at the gauge at Escuminac occurred in
2005 and was nearly two metres in height. (Personal communication Real Daigle,

Manager Sea Level Rise in NB, Environment Canada, Moncton).

Storm surges are caused when low pressure and strong onshore winds combine to

raise water levels, sometimes a meter or more above normal. Storm surges are
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particularly destructive when they happen to coincide with a particularly high tide. As
sea levels on the Atlantic coast are expected to rise dramatically over the next
century, storm surges will be able to flood areas never before flooded. Low lying
coastal areas will be most threatened. Sinking of coastal land could compound the

problem as much of this coast is low lying and sensitive to erosion and flooding.

The effect of an extreme event, with the maximum sea level rise of 1 m topped by a
storm surge of 2 m, could have significant implications for the estuary and inner bay.
Using Portage Island as an example, and adding 0.5 m to the water level of a large
tide, the island would lose more than 50% of its exposed area (See Fig 5.1). It should
be recognised that a storm surge of this magnitude would be accompanied by
significant wave action and that the barrier islands are for the most part composed of
sediments deposited by littoral drift.  This situation could have significant
implications for the stability of all the barrier islands and also for the inner bay which,

until then, would have been sheltered.

Fortunately there are some factors on the plus side. There will be some increase in
the volume of the estuary at low tide, providing a larger body of rich productive
estuarine water for the diverse aquatic organisms. A minor decrease in tidal
velocities may be observed. The increased water depth and warmer coastal waters
could improve the viability of suspended oyster culture in the Inner Bay. The head of
tide will move up both Miramichi branches and other estuaries, such as the Bartibog,

providing additional habitat for diadromous fishes.
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5.1.2.3 Water temperature changes

Air temperature increases of 3-4 °C are projected for Atlantic Provinces and scientists
forecast that a warmer climate will change not only terrestrial but also aquatic
ecosystems. Water temperature increases and lower discharges are of particular
concern for cold-water species such as Atlantic salmon and trout that are currently
near the southern limit of their habitat. In general, many freshwater and marine fish
are sensitive to temperature; therefore, changing temperatures would influence the

distribution and population abundance of many species.

Rising water temperatures also make freshwater and estuarine waters more
susceptible to certain invasive species, some of which have already invaded
freshwater systems and coastal waters of the eastern Canada. A new threat to rivers
and streams is an invasive diatom which forms thick adhesive mats over the bottom
substrate, reducing the suitability of fish habitat. This species, Didymosphenia
geminata a.k.a. Didymo or “Rock Snot”, has already invaded some river systems in

Quebec, and it is likely to find its way into the Miramichi system.

Ocean temperatures will also increase and affect marine ecosystems. These changes
could be greater in shallow coastal waters, which would be of particular significance
for the inner bay. Already in the eastern Gulf of St. Lawrence, an invasive
invertebrate, the green crab, and an invasive tunicate species are having serious
effects on estuarine ecosystems in some locations. Furthermore, climate change
may increase the frequency, range and extent of organisms responsible for toxic
algae blooms such as red tides. Toxic blooms pose a serious threat to both fish and

human populations.

5.2 Industrial Impacts

While climate change might pose a serious future stress on the aquatic and terrestrial
environments of the Miramichi watershed, there are other human induced stresses
which threaten the long-term sustainability of its environmental quality. For example,
the long-term discharge of various industrial pollutants over the past 50 years has
placed a stress on the aquatic environment of the Miramichi River which lingers to
this day. Although many of the pollution sources have been slowed or stopped, most
are still measurable in the environment and some of their effects are still measurable.
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For example, Buckley (1995) notes that organic loading to the water and sediments of
the Miramichi estuary has by itself had the most significant impact on the

environmental quality of this system.

On the positive side, changes to the mining and forestry sectors have led to
decreased levels of industrial pollution being discharged into the Miramichi
watershed (C. Murray, 2006).

e Concentrations of dioxins and furans in effluent from Miramichi Pulp and
Paper Mill at Newcastle dropped dramatically between December 1988 and May
1994 (Figures 3.6-3 and 3.6-4);

e The Heath Steele base metals mine at Tomogonops was closed and
decommissioned in 2000;

e Acid mine drainage and metal leachate on the NW Miramichi, as well as the
leaching from stockpiled metals for shipping at local wharves, are no longer
contaminant sources.

e The pulp and paper industry met the no-trace dioxin and furan CEPA standards
in 1995.
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Figure 3.6-3. Concentrations of dioxins in effluent from Miramichi Pulp and Paper Mill
at Newcastle, 1988 to May 1994. (Source: Courtenay et al., in Chadwick 1995.)
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Figure 3.6-4. Concentrations of furans in effluent from Miramichi Pulp and Paper Mill
at Newcastle, 1988 to May 1994. (Source: Courtenay et al., in Chadwick 1995.)
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Several other noteworthy advancements in industrial waste management have been
made in recent years. These include the construction of a multi-million dollar
treatment system by Noranda (hnow owned by Xstrata) at the decommissioned Heath
Steele mine site to collect and neutralize run-off. There have been reductions in
commercial shipping and associated hydrocarbon contamination in sediments. The
closure of the UPM-Kymmene Kraft Mill operation resulted in improved air and water
quality for the City of Miramichi (Murray, 2006).
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The diversion of wood waste to a Miramichi based composting operation has
dramatically reduced the volume of these wastes to land fills. Major industrial
operations have all but eliminated this waste stream either by this diversion or by the

use of wood waste as hog fuel in their industrial processes.

Elements of a new environmental assessment, called for by Buckley (1995) in
reference to work done in the 1970's and 1980’s, are found in the recent report by
Parker (2006) (see section 4.2.1.3). He compares the findings of two more recent
sediment surveys, one done by Environment Canada in 1993 and another carried out
by MREAC in 2002. This work allows us to evaluate changes in risk to the aquatic
environment which may have happened over the nine year period between these two
studies.

The contaminants measured in the two surveys are substances arising mainly from
both historical and current industrial activities. They include total organic carbon,
PAH, PCB, heavy metals such as cadmium, lead, copper, zinc and mercury,
chlorophenols and organic halides. These contaminants arise mainly from base metal
mining, pulp and paper production, wood preservation and the discharge of domestic
sewage. Also measured is the toxicity of the sediments and the diversity or state of

health of the benthic invertebrate community. Several points can clearly be made:

e The sediments in the Miramichi River estuary have concentrations of metals
and organic contaminants that exceed the Interim Sediment Quality Guidelines
established by the Canadian Council of Ministers of the Environment.

e Polycyclic aromatic hydrocarbons (PAH) can still be found in river sediments
at elevated levels particularly near the Wharf Inn.

e The levels of polychlorinated biphenyls (PCB) are still elevated particularly at
downstream locations.

e Metal levels are still elevated in the estuary and, although some decreases may
be detected, many metal concentrations in sediments exceed the Interim
Sediment Quality Guidelines established by the Canadian Council of Ministers
of the Environment.

e Sediments from locations where fine silt or clay has accumulated are still
found to be toxic.
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e The Miramichi River estuary supports an impoverished benthic community
with low numbers of species, although there is a suggestion that some

recovery may have occurred between 1993 and 2002.

Given these findings, it is possible to see that the recovery of the aquatic ecosystem
is going to take some time. These lingering stressors must be taken into account
when trying to assess the current state of the watershed and its sustainability over
time. It shows that there can be a considerable lag time for some stressors after their

source has been removed. There is no “quick fix” in such cases.

It would appear that serious contamination may have existed in the 1980’s. S.
Courtenay (1995) reported a maximum PAH level as high as 61.48 ppm (one of the
highest levels recorded in North America) above Newcastle from sediment sampling
conducted in the late 1980’s. If one compares the level of PAH (0.59 ppm) several
years later (1993), as measured by Environment Canada in much the same area, it is
encouraging to see that the contamination likely caused by the Domtar wood
treatment facility throughout the 70's and 80’s had quickly dropped to a more stable
level shortly after the plant closed. Nevertheless, the legacy of this industrial
operation remains in the sediments where it exerts its own form of stress on the

aquatic ecosystem.

5.2.1 Forestry and Forest Products

Forestry operations in New Brunswick and Atlantic Canada in general have changed
significantly over the past two decades in terms of environmental considerations and
protection of aquatic habitats. Both the provincial jurisdictions and the industry itself
have responded to local and international concerns over sustainable forestry

practices and are applying protective measures more rigorously and consistently.

Nevertheless, the forestry sector probably has, and will continue to have, profound
impacts on the overall state of the environment of the Miramichi watershed with long-
term effect on its sustainability. The longstanding forestry operations on the
Miramichi include pulp and paper, oriented stand board and plywood as speciality
products as well as softwood and hardwood lumber. Most of the product is exported

and it has been long noted that there is little else in the way of value added products
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produced here.

Within this sector large industrial operations lease the majority of the Miramichi
watershed. These operations are regulated by the New Brunswick Department of
Natural Resources. Harvesting regulations require the protection of watercourses,
wetlands, deer-yards, and other considerations. Private lands remain a significant
contributor to forest products but these often do not have the rigor of the regulations
applied to their operations. As such more issues arise on private lands than occur on
lease hold or free hold. .

Despite positive changes in forest practices, the process of tree harvesting with
heavy equipment has its problems. Stress on the aquatic and terrestrial ecosystems
comes from such activities as the construction of access roads, use of chemicals,
removal of forest cover and fragmentation of wildlife habitat, as well as the general

increase in human activity and access to remote areas.

As noted in the section on Atlantic salmon, for example, changes in the hydraulic
regime, increases in the temperature of small streams and the removal of leaf litter as
a primary carbon source in small feeder streams can pose a threat to the
sustainability of healthy salmon populations. Impacts like these are nearly always
found in areas of forest harvesting. As well, the viability of salmon eggs and
suitability of breeding habitat can be deteriorated by siltation from poorly managed

forestry operations.

The protection of wildlife and their habitat is an important concern of forest managers
and a requirement under the provincial Crown Lands and Forest Act. Habitat is
defined in terms of stand structure criteria for operational planning and assessment,
and in terms of timber volume development patterns for the longer-term strategic
forest planning. From an operational perspective, forestry companies are required to
identify and plan for such wildlife considerations as deer wintering areas, endangered
species or species at risk, and old forest stands such as old spruce-fir habitat.
Nevertheless, there is a growing loss of old forest and a steady increase in new
stands predominantly of softwood. The stress on those wildlife species with a

dependence on old forest for their survival is on the rise.

The province has a mandate to manage the forests for the protection of deer wintering
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areas, old forest, protected areas, wetlands, and water courses. For example, since
temperature and snow conditions vary across the province, forest companies or
licensees must provide habitat for deer wintering areas suitable for both moderate
and severe winter weather. New Brunswick manages over 280,000 hectares of deer
wintering areas throughout the province providing winter habitat for some 80,000 deer
that reside on Crown land. In the case of the 30 or so protected areas in New
Brunswick, the province seeks public, scientific and stakeholder advice both locally
and through broader provincial bodies (NB-DNR web site). Unfortunately the nature
of environmental degradation from stress caused by certain forestry activities is long-
term and the effectiveness of management efforts may not be evident for a number of

years at which point the damage may not be easily rectified.

The 2005 closure of the kraft mill and its subsequent decommissioning will impact
marketing of lumber harvested in the region. Despite this change the market demand
is such as to fully subscribe all the marketable wood made available. However the
current dramatic changes in markets and mill operations in the province suggest that
all this is subject to change in relatively short order. As partners in the overall forest
products market, lumber mills are likewise in a time of uncertainty. It is expected, and
hoped, that demands for sawmill products will remain steady. The degree of
uncertainty increases over the longer term as climate change is expected to impact
the composition of the forest structure, increasing hardwood habitat at the expense of

softwoods.

5.2.2 Mining

Environmental stress relating to mining activity is much diminished since the Heath
Steele closure. The remediation and ongoing management of the site appears
adequate to mitigate any potential threat the site continues to pose. Other major

remediation activities (2007) are expected to reduce these risks even further.

Of particular note, the removal of impoundments and improvements in fish passage

since the mine closure has resulted in dramatic improvement to fish habitat.

The mining of sand and gravel resources continues and remains a potential concern

to environmental managers, especially related to water courses. Following provincial
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regulations related to providing buffer zones along water courses should mitigate any
major issue. A few sites where such care was not exercised continued to impact

select locations on Miramichi waterways.

Erosion on the Little Southwest Miramichi

5.3 Air Quality

5.3.1 Long Range Air Pollution

The Maritimes have been cited as ‘the tail-pipe of North America’ due to the
continental flow of air masses. As such many air pollutants which create a stress on
the environment of eastern Canada and the Miramichi basin are transported into the
region from outside sources. Despite this the Miramichi watershed is situated such
as it does not receive a direct hit from this flow pattern and the geology is such that
these impacts, especially of acid deposition, is ameliorated at least in part.

Acid rain is a pollutant of concern which over the years has affected the health of
sensitive vegetation in New Brunswick and altered the pH of poorly buffered lakes
and streams in the Maritimes. In several areas salmonids have been extirpated or
severely depleted from some affected watersheds. Monitoring throughout New
Brunswick between 1988 and 1993 showed a decline in sulphate concentrations and
deposition (Albin, 1995). This downward trend seems to be consistent with
observations elsewhere in Canada and should continue given efforts to control acid

generating emissions throughout North America.
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Another well-studied pollutant is mercury. Levels of mercury in water striders in the
southern part of New Brunswick tend to be higher (0.25ug/g) than those in the north
(0.15 ug/g). Water striders are common aquatic predators and are being used as an
indicator species of aquatic levels of mercury (Jardine, 2006). Some other air
pollutants such as nitrogen sulphur oxides and volatile organic carbons are
decreasing where others such as ground level ozone are not. Local stress from

stationary sources and vehicle operation remain.
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Figure 3.6-5. Mercury levels in Miramichi River system. (Source: Tim Jardine, MREAC

Science Day 2006)

5.3.2 Local Air Pollution

The number of “bad air days “caused by smog is expected to increase due to a
warming climate. Smog is a mixture of pollutants, including nitrogen oxide and
volatile organic compounds, which react together to form ground level ozone. The
increase in use of large outdoor wood furnaces and increased use of wood for
heating will add to this phenomenon. In the City of Miramichi, the high numbers of
wood burning units, especially during inversions in cold winter conditions, are
suspect in causing locally poor air quality. This is a topic that requires more study

and may be an opportunity to engage community based monitoring efforts.

Recreational use of small engines may affect local air quality as the use of off- road
vehicles increases. Spark-ignition engines, which are part of the off-road category,

include: small engines typically used for lawn and garden applications, large engines
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used in industrial applications and specialty engines used in recreational
applications. Spark-ignition engines below 19 kW (25 horsepower) usually run on
gasoline and are used primarily in lawn and garden equipment. Lawnmowers, string
trimmers, leaf blowers, chain saws, commercial turf equipment, and lawn and garden
tractors fall within this category as do engines used for marine propulsion (outboard
motors) and recreational vehicles (ATVs and snowmobiles). These engines are known
to contribute a large percent of HC and CO emissions to North American air pollution
(US-EPA, 2003).

There are no specific figures for such emissions in the Miramichi area, but the
growing popularity of snowmobiles and ATVs and the prevalence of lawnmowers and
outboard motors testify to the importance of these emissions in overall air quality

considerations.

5.3.3 Forest spray programs

The most commonly applied chemical pesticides used in forestry in New Brunswick
are herbicides with the active ingredient glyphosate. It is applied several years after
reforestation or as natural re-generation is getting under way to remove new growth
hardwoods that would compete with the softwood species such as spruce, pine and
fir which are preferred by the industry. As noted earlier in Section 4.1.1.1, this
chemical has a minimal effect on wildlife species. It does, however, Kill all broad-
leafed plants and therefore eliminates most hardwood species resulting in a
predominantly softwood forest. As noted above, such monoculture places a stress

on those wildlife species which require a more diverse forest habitat.

Forestry companies (licensees) working on Crown Land are required to identify all
planned treatments using such chemicals in their silvaculture plans. These are
reviewed by NB Department of Natural Resources which is also responsible to inform
the public as to where and when such treatments are to take place. As a region that
has a particularly difficult legacy related to forest sprays with both the DDT and the
spruce budworm program, the residents are suspicious at best about these

operations.
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Table 5-7. Crown land treated with Herbicide (by both aerial and ground application)

(glyphosate based —Forza, Vision, and Vantage Forestry)

2004-2005 2003-2004 2002-2003
Lower Miramichi 849 875 305
Upper Miramichi 1226 439 65
5.4 Wastes

The disposal of various industrial, domestic and municipal wastes can place a serious
stress on aquatic and terrestrial ecosystems and human health. Some wastes are
designated as “hazardous” which generally means they are a danger to human health
and safety as well as the environment. Others are seen mainly as a stress on animal
and plant viability and causing a general deterioration of environmental quality which,
as in domestic sewage, can expose humans to various disease pathogens.

5.4.1 Hazardous Wastes

Used oil is a common hazardous waste with some 2.5 million litres of it being
generated in New Brunswick each year. When used oil is poured down a storm drain,
stored in a basement or garage, openly burned, or simply disposed of with household
garbage, the risks to the environment are greatly increased. Used oil can seep into
and contaminate the water table, create unwanted emissions to the air, and when
disposed of on land, can create expensive clean-ups for homeowners. In short, these
practices have created both environmental and safety hazards. To protect the
environment from this type of hazardous waste, the Province of New Brunswick has
created the Used Oil Regulation which prohibits anyone in New Brunswick from
disposing of used oil as part of regular household garbage; releasing it into drains or
storm sewers; dumping it on private or public land; burning it (unless approved by

the Department) or using it for dust suppression (N. B. DOE).

There are other typical household products that can become hazardous wastes if they
are discarded into the environment. Such hazardous products can include paints,
solvents, drain opener, oven cleaner, batteries, certain hobby supplies, chlorine

bleach, and pesticides. Improper disposal of such products can not only harm the
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environment but can threaten the health of children and adults who might come in

contact with them. Effects may also be cumulative in both cases.

Included in the category of hazardous waste are certain products which contain PCB,
although new uses of these substances are banned in Canada. PCB is known to be
toxic and carcinogenic, it bio-accumulates in fatty tissue and persists for a long time
in the environment. Old electrical transformers and some other types of electrical
equipment may contain PCB. Disposal of such material requires specialized treatment

and is carefully controlled under both provincial and federal laws.

In 2005 the Northumberland Solid Waste Commission held its first Hazardous Waste
Collection days at select locations, including the City of Miramichi and Rogersville.
This service was well supported and residents were pleased to discard quantities or
old paint, used oil, cleaning products and other materials. This event was repeated in

2006 and is expected to be an ongoing annual service to the Miramichi communities.

Solid waste management, especially household garbage remains an issue. These
materials are trucked to the Red Pine Landfill site near Bathurst. The traffic and
expense of this operation is out of proportion to the service as a result of community
opposition to a transfer station situated in proximity to the City of Miramichi. There
are still limited efforts to sort or recycle solid waste on the Miramichi but some

initiatives are demonstrating a measure of success.

5.4.2 Municipal and On-site Sewage Waste Disposal

Sewage and the resulting bacterial contamination continue to compromise water
quality in the lower reaches of the Miramichi River. This is demonstrated in the
limitations poor water quality poses on the commercial use of the water resource for

wild shellfish harvesting and aquaculture.

In the MREAC Final Report, 1992 (ed. Dr. Michael Burt, unpublished), the old sewage
system infrastructure in Newcastle and Chatham were inadequate and permitted the
by-pass of raw sewage into the river during high flow conditions. Additionally,

surveys by MREAC in 1993 and 1994 of more than 900 rural on-site septic systems,
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showed that 30% — 40% were not maintained properly, dooming the system to

ultimate failure

The presence of untreated or improperly treated sewage raises the risk of exposure to
several dangerous pathogens that can endanger community health as was
demonstrated in Upper Canada in recent years. Pertaining to shellfish harvesting,
the bacterium, E. Coli, is used as an indicator of the presence of untreated sewage.
The shellfish classification of coastal waters is largely based on this bacterium as
carried out by Environmental Canada. Fisheries and Oceans Canada enforces
shellfish regulations while the Canadian Food Inspection Agency tests shellfish meat
quality and inspects shellfish for the presence of biotoxins such as red tide (B.
Richard, 2006).

Government and community efforts over the past decade are improving the situation
by helping to educate residents, working to change attitudes and providing funding to
help with upgrading sewage treatment. In 1998 and 2003, the City of Miramichi
brought the North Side and South Side Sewage Collection and Treatment Systems on
line respectively. With the assistance of the provincial Environmental Trust Fund,
MREAC was the lead agency in upgrading 55 failing on-site systems among low
income residents within the watershed. In 2003, these efforts lead to an additional 10
km? being opened for shellfish harvesting after being closed for well over 20 years
(LeBlanc et al 2005).

5.5 Environmental Accidents

Environmental accidents are situations where environmentally dangerous substances
are released into the environment contaminating adjacent waterways, land or marine
habitat. Serious environmental accidents are usually one time or infrequent
occurrences which result from a highway, shipping, rail or aircraft crash or upset. In
such serious large accidents there is an intergovernmental Environmental
Emergencies Response Team which deals with the incident. There are, however,
dozens of smaller environmental accidents ranging from spilled heating fuel to ships
spilling fuel or bilge water in a harbour or near the coast. They can also occur when
an industrial process fails or materials such as waste tires or a building or storage

facility burns, releasing toxic substances or contaminants into the environment.
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The Miramichi watershed has a major rail and highway corridor which crosses the
lower portion of the Miramichi River, and also supports a small amount of commercial
shipping. There is, therefore, a certain risk of an environmental accident occurring
which could affect the watershed. There are also a few large industries on the river
with the potential to accidentally release contaminants.

s "y

Substances that have been involved in past
environmental accidents include petroleum
products of various kinds (e.g. oil, gasoline,
bunker oil) acid, caustic substances,
pesticides, industrial chemicals, mine-water
leachate, black liquor from pulp mills, PCB
and other such environmental contaminants.
Courtesy of Environment Canada Most of these accidents are reported to
Environment Canada’'s Environmental Emergencies network, which investigates all
reported accidents. Although records of such accidents are provided to a central
repository, they are not readily available on an area specific basis such as the
Miramichi River watershed.
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6. STRATEGIC PARTNERSHIPS

In recent memory the stewardship and management of the Miramichi watershed has
been improved with the engagement and volunteer contributions of many community-
based organizations. This new reality has been a boon to government at all levels
who are more and more willing partners with these resource-based organizations.
Particularly prominent in working on environmental issues are groups engaged in
recreational fishing, hunting, watershed management and the resource sustainability.
Many branches of the Miramichi support a group of engaged anglers who contribute
to the management of their particular tributary (e.g. Bartibog, Cains, White Rapids,
Northwest Miramichi, Southwest Miramichi etc.). Umbrella organizations have been
successful in supporting and coordinating the activities and interest of these smaller
groups. These are found in such organizations as the Miramichi Salmon Association
and the Northumberland Salmon Protection Association. The watershed environment
has been the focus of the Miramichi River Environmental Assessment Committee, one

of fifteen Atlantic Coastal Action Program sites throughout Atlantic Canada.

While this level of engagement by community-based involvement is relatively new the
early results are exciting. The organizations offer valuable contributions in way of
insight, offering solutions to problems and often directly engaged in delivery. As
such the jurisdictional agencies are recognizing and acknowledging the value of
these groups with greater empowerment. This experiment is expected to continue

and grow stronger in subsequent years as the groups mature.
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7. SUMMARY

In part by virtue of its size and limited population, the environmental integrity of the
Miramichi watershed is largely intact. Additionally, process improvements
implemented over the last decade and longer have improved the environmental
performance of several industries. A regional economic downturn with the resultant
closure of a number of industrial activities has also reduced environmental impacts to
air, water and land. Two new sewage treatment plants for the City of Miramichi have
dramatically improved the quality of waste-water discharge into the upper estuary.
Other sewage treatment facilities of local towns and villages have been upgraded or

replaced.

Despite all of these positives there has rarely been a time of such anxiety of what is to
come. The actual longer-term impacts of climate change will only be determined over
that long-term and on how well we adapt. At best we will be challenged. This is not to
suggest that the Miramichi is isolated from climate change impacts on a national and

global scale. Those challenges are likely to test the fibre of society to the core.

Socially, the Miramichi is already challenged by the economic impacts of industrial
decline, mechanization, and large reductions in the traditional work force. A
diversification of the economy has helped but has not been effective in stemming the

out-migration of the work force, especially our youth.

Sustainability will be a major test to this region. Much needs to be accomplished in
the traditional pursuits of commercial fishing and forestry. Prospects for the future
appear to rest with the resource base that is here-to-fore stable; that of clean air,
water and land on an internationally renown landscape. The eco-economy of the

Miramichi offers an untouched market opportunity that may soon be discovered.

It seems incumbent on the residents of the Miramichi to prepare, adapt and take
advantage of what the future will bring. We need to position ourselves intelligently

and root ourselves well to be benefactors rather than the victims of the future.

As noted in the opening paragraph, the future of the Atlantic salmon may remain the
best indicator of the state of the Miramichi environment. A great deal is at stake with

regard to this specie. Our reputation is on the line as resource managers and
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stewards of the environment. Miramichiers, not government, ought to be the
architects of the future, taking ownership of successes and failures along the way.

May our failures be minor ones, as neither time nor salmon allow for major ones.
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