Decommissioning of the

The Issue

The Ontario Ministry of Natural Resources (MNR) owns and
operates over 300 dams in Ontario. Today, many of them are
reaching an age where major decisions are required about
the ways in which finite financial and human resources are
allocated to ensure their continuing safe operation. Throughout
North America, because of changing perceptions in both dam
safety and environmental issues, one of the alternatives for
ensuring the long-term safety of these aging dams is retirement.
The business plan for the MNR mandates the removal of
unnecessary dams to reduce operating costs and to enhance
the environment and public safety. In the United States, this
process of dam retirement is well advanced with numerous
case histories and formal ASCE guidelines already in place.
These examples provided a framework for the MNR regarding
the process that should be followed. However, in Canada, no
documented examples of dams that had been removed
following a process existed.

Therefore, the MNR considered the first project to
be crucial in order to provide a model for future
dam removals.

After Dam Removal
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The Distress and Finlayson dams were 5-m high concrete
gravity structures situated on the Big East River, an important
brook trout stream. These dams were originally constructed
to serve the timber industry more than 50 years ago. Over
the years they had significantly deteriorated and had created
reservoirs that were detrimental to the brook trout fishery.
As such, they satisfied the MNR’s criteria for potential
candidates for retirement.

This submission focuses on the work performed by Acres
International and their affiliate company Acres & Associated

Environmental Limited (A&A) that resulted in the successful
decommissioning of these two dams.
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The Approach

At the outset, it quickly became apparent that this precedent-setting project would encounter stiff public opposition. The Big
East River is one of the more significant brook trout fisheries in North America, and is situated within a high profile waterway
park. As such, the public was strongly opposed to any changes that might adversely affect this popular recreational area.
Adding to the MNR’s concerns was the fact that experience in the United States had shown that there could be very significant
long-term problems if the potential impacts associated with a2 dam removal were not properly addressed. In particular, methods
to ensure a controlled release of accumulated sediments within the reservoir were essential. In some US examples, failure
to adequately address this issue had led to severe adverse impacts for many years following removal.

To ensure that decommissioning of these dams provided a real long-term benefit to the river system, it was necessary to follow
a well-structured process that would account for all of the potential issues and alleviate public concerns. As well, innovative
solutions were required to overcome the problems that could be presented by an uncontrolled release of sediments that had
accumulated behind these two dams over the 50 years they had been in service.

The Solution Distress Dam - Conversion to Overflow Weir
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dams had on flows in the Big East River, and what would be
required if it was decided to retain the dams. The results of
these studies showed that the concrete in both structures had
deteriorated to the point where, if they were to remain in
service, major repairs would be required. As well, it was
confirmed that neither structure served any useful purpose
with regards to flood control or low flow augmentation. It
was therefore established that these dams should be considered
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considerations were not known. To evaluate these options,

Acres and A&A made use of recently developed draft MNR At the Distress Dam, it was concluded that a self regulating overflow weir, that
guidelines for dam decommissioning and the MNR’s Class would maintain present reservoir levels while blocking the upstream passage

of predatory fish, was

Environmental Assessment process. .
preferred. It provided

the greatest overall
This process involved a comparative evaluation of the potential environmental benefit,
impacts associated with each of the competing alternatives the lowest direct cost

and minimized future
operations and
maintenance costs.

for disposition of the dams. Over 60 different environmental
indicators were examined as well as social concerns, cultural
issues, the potential for mitigation, technical feasibility and
cost. In order to provide a transparent mechanism to assess
the complex interrelationships between the competing
alternatives, a scoring system was devised by A&A for evaluation
of the alternatives. This system allowed the significance of
potential environmental impacts to be converted to a numeric
value that could then be combined to obtain an overall score
to facilitate comparison.

Distress Dam after construction
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Removal of
Finlayson Dam

At the Finlayson Dam, complete removal of the dam was
found to be the preferred alternative. Costs were, however
surprisingly high, exceeding the cost of simply repairing the
dam. This was because it was anticipated that it would be
necessary to remove loose sediments that had accumulated
upstream of the dam. Analyses showed that these materials
were naturally occurring, and non-hazardous. However, it
was considered possible that excessive sediment could be
transported downstream following removal when the low
flow channel reestablished itself. This potential for sediment
transport could result in detrimental environmental impacts
for many years, as had happened in numerous US examples.
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Innovation and Future Applications

The decommissioning of the Big East River dams represented a first for
the MNR. It allowed untested guidelines and procedures to be applied
and further developed which will serve as a model for future
decommissioning projects. Implementation of these dam removals is
expected to save the MNR millions of dollars in operation and maintenance
costs, enhance public safety and significantly improve the environment.
Follow up monitoring will add to a rather sparse database on the effects
of dam removal on riverine environments that can be used by other
regulators and interest groups to better evaluate the value of dam
retirement. The innovative combination of site investigations, hydrotechnical
modeling and site trials that eliminated the need for extensive sediment
removal resulted in cost savings in the order of $200,000. Finally,
experience gained from this project has led to the development of simple,
but effective, sediment transport models than can be used by others in
the industry as a means of better assessing the requirements for sediment
management during dam removals.

Decommissioning of the

Historical air photos and site inspections however, had shown
that a natural embayment existed about 800 m upstream of
the dam. It was thought possible that this might, in fact, be
a natural “silt trap”. To evaluate this possibility, Acres and
A&A performed sophisticated hydraulic modeling. The results
of these analyses showed that, even under flood conditions,
when the natural low flow channel entered this enlarged
section of the river, flow velocities decreased rapidly, falling
below levels that would initiate silt transport. Therefore, fine-
grained materials, eroded from upstream sections of the
channel, were deposited in this region, explaining the absence
of the silt at the upstream face of the dam itself. To further
test this premise, a trial drawdown of the reservoir was
performed shortly after the spring freshet. The results of this
test confirmed the hydrotechnical model. The requirement
to dredge the low flow channel was, therefore, eliminated
from the project, reducing construction costs by almost 50%.

Construction activities commenced in June 2000 and were
completed, on schedule, on October 27, 2000. Total
construction costs amounted to $479,450, on target, and
satisfying all of the MNR'’s expectations. Following construction,
A&A has undertaken environmental monitoring in 2000 and
2001 that has confirmed Acres sediment transport assessments.
More importantly, these assessments have shown that the
prime indicator of success was achieved — cool water species
and brook trout are returning to the former reservoir.
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Each dam had different features and issues that were taken into account
in the development of the final plan for each site.

Distress Dam

The reservoir created by the Distress Dam was long and
narrow with a deep, well-defined central channel and relatively
flat, shallow, littoral zone shelves that extended to the land-
water interface. Natural resource surveys identified eight
primary vegetation communities and determined that emergent
wetland communities comprised approximately 50% of the
reservoir area. Extensive stump fields and the wetland
communities provided an abundance of widely diverse habitats
for fish and wildlife species.

The reservoir
sediments consisted
of silts and sands,
largely unconsolidated,
that contained elevated
levels of metals
nutrients.
Hydrotechnical
analysis indicated

that these sediments
would be susceptible
to transport if the dam
were removed.

Residents around the reservoir noted the importance of
fishing, wildlife viewing, and the aesthetic quality of the area,
and were concerned about the aesthetics of the exposed
shoreline before revegetation took place. Also local resorts
depend on the reservoir for recreational activities (boating,
canoeing, fishing, swimming, etc).

Based on these assessments, it was concluded that
reconstruction of the dam as an overflow weir with a crest
elevation consistent with existing summer water levels retained
the significant environmental (fish and wildlife habitat) and
social (fishing, canoeing, wildlife viewing, aesthetics and
general enjoyment of nature) features identified during
resource surveys and public consultation. This solution would
maintain minimum dry season water levels, while maintaining
recreational/tourism opportunities. In addition, it would
allow higher spring water levels (spring flooding) to rejuvenate
adjacent riparian and wetland habitats.
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Finlayson Dam

The reservoir created by the Finlayson Dam was less than
half as large as the Distress reservoir, and quite different.

It was approximately 3200 m long, and ‘bowl-shaped’ in a
cross-sectional profile. Natural resource surveys identified
eight primary vegetation communities, but they were largely
restricted to creek mouths, shallow embayments and shorelines
in the headwater area. These communities comprised
approximately 20% of the reservoir area, with an additional
10% of stump fields. Shallow (2 to 4 m) open water areas
were the predominant characteristic of the reservoir.

Initial sampling of surficial reservoir sediments revealed that
they were similar to those encountered at the Distress Dam.
However, metal concentrations were lower and less wide-
spread more significantly, a river channel constriction created
a natural ‘silt trap’, that had resulted in the accumulation of
fine sediments above this point. Hydrotechnical analysis and
a ‘drawdown test’ confirmed the existence and operation of
this natural feature. The reservoir was remote, with access
by an off-road trail, with recreational development consisting
of one hunting camp on leased lands. Various comments
were received during the public consultation process regarding
the high quality of the brook trout fishery upstream and
downstream from the reservoir.

Following the environmental assessments, it was determined that removal of the
dam would reinstate the natural flow regime within this section of river and remove
a warm-water impoundment that was providing few benefits to this cold-water
river. While erosion and downstream transport of sediment was a potential
concern, the natural silt trap (tested by modeling and trial drawdown) would
ensure that the sediment transport process would be maintained within acceptable
limits. Seeding and stabilization of side slopes was undertaken on a limited
basis, with natural regeneration the preferred restoration strategy throughout the
majority of the area. Sweeper trees, stump-root fans and boulder-log clusters
were installed at select locations to enhance fish habitat characteristics of the
new river channel. Sweeper trees were also installed/positioned to provide
erosion control protection. Subsequent studies assessed the retention of these
devices and the recolonization of riverine reaches by resident fish communities,
and documented the revegetation of the previously submerged shorelines by
native wetland/riparian zone communities.
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