Staff Report

Date: May 12, 2008
To: RVCA Board of Directors

From: Director, Watershed Science and Engineering Services

Subject: Hearts Desire Weir — Operational Policy Options

Recommendations:

That the Rideau Valley Conservation Authority adopt, as its long term policy
with respect to the Hearts Desire Weir, o decommission the structure at the
earliest possible opportunity, according to a decommissioning plan (to be
prepared) that shall include river and riverbank restoration on the reach of the
Jock River that has been affected by the weir’s original construction and
operation,

That the RVCA apply resources, starting in 2008, to the preparation of the
required decommissioning plan, in consultation with directly affected public
and private landowners along the affected river reach, and regulatory
agencies,

That the RVCA apply for Provincial funding through the Water and Erosion
Control infrastructure Program, in fiscal 2008-2009, to support the preparation
of the required decommissioning plan,

That the RVCA adopt as its intetim policy (to be in effect until such time as a
decommissioning plan has been finalized to the satisfaction of directly affected
landowners, regulatory agencies, and the RVCA), the continued annual
installation and removal of the Hearts Desire weir, provided that attention and
due diligence shall be applied to the additional requirements associated with
“Policy Option 1", as set out in the staff report herein.
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Background:

A preliminary review of the operating policy for the Hearts’ Desire Weir on the
Jock River was initiated last year, after slope failures on the south bank of the
river in the spring of 2007 were brought to the RVCA'’s attention by the
Stonebridge Community Association and Friends of the Jock River. Concern
about the ongoing erosion of the south bank and its potential to affect the
adjacent recreational trail was the catalyst for this review, but the need for a
review of RVCA’s operations at this site from a number of perspectives had been
recognized by RVCA staff for some time.

Previous watershed and subwatershed plans identified the weir as a possible
contributing factor in ongoing erosion of the south bank of the river, and an
impediment to fish migration through the site. Also, RVCA staff have been
concerned about occupational health and safety risks associated with the annual
installation and removal of the weir.

Recognizing that residents in the adjacent Heart's Desire community, and the
City of Ottawa’s Parks and Recreation Department would also have interests in
any decisions made by the RVCA about the weir or the bank erosion issue, an
informal meeting was convened in early May, 2007 to discuss the matter. The
outcome of the meeting was summarized as follows:

“A letter received in early May from the Stonebridge Community Association and the
Friends of the Jock River, expressed those organizations’ concern about an ongoing
erosion condition on the south bank of the Jock River, a short distance upstream of the
RVCA's Hearts Desire Weir site. The letter suggested that there may be a cause—effect
relationship between the weir and the erosion condition. Staff convened an informal
meeting on May 18 to discuss the issue prior to scheduled annual installation of the weir,

Other stakeholders in the matter were invited and attended, including the Hearts Desire
Community Association (the community on the north side of the river) and the City of
Ottawa Recreation Department (the ongoing erosion is occurring on City-owned riverfront
parkland adjacent to a maintained trail). This seasonal weir has been operated by the
Authority since the early 1970's, it's construction having been recommended in a 1870

“ Jock River Conservation Report’. In a modern watershed management context, the
need for continuing the operation is questionable, white there are occupational health and
safety issues associated with the labour-intensive annual installation and removal
operation.

The weir is seen as providing local aesthetic benefits and enhances the recreational
potential of a short reach of the river. Some in the Hearts Desire Community have grown
accustomed to the weir's presence as a local amenity and would like to see its operation
continue, or if it should be discontinued would want to see substantial effort made to
restore the riverbank. While the weir's head pond supports a “pool’-type aquatic habitat
from May to October, in doing so it changes the natural “riffie” or “run” -~ type habitats that
would otherwise be present.

The meeting ended in a consensus that the annual installation of the weir should proceed
in 2007, since there have been no formal consultations with interested stakeholders prior
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to proposing a change in a long standing annual operation. The parties alsc agreed that
a more formal process of investigating options for the future should be initiated. 1t was
suggested that a public meeting be held in the fall at which all the available background
information on the weir would be presented by the RVCA {(and others), from a number of
technical and community viewpoints, and a course of action would then be formulated
hased on feedback received at that meeting.

The weir was subsequently installed for the 2007 summer season, and RVCA aquatics
and natural sciences personne! are undertaking aquatic habitat surveys and inventories
in the affected reach in an effort to help characterize the weir's role in terms of aquatic
habitat support.”

In accordance with the direction that was agreed to at the spring meeting, a public
meeting was held on November 5, 2007. An “As-heard Report” summarizing the
information that was presented and the feedback that we received at that meeting was
prepared by RVCA communications personnel and is available as a separate
background document.

Since the November public meeting, we have received additional input from individuals
in the recreational kayaking and canoeing community, from the Navigable Waters
Protection Officer of Transport Canada, and from a riverfront resident who provided
useful documentation of water level and flow conditions during the January 2008,
shedding further light on the relationship between water level control by the weir and the
observed erosion phenomenon.

The remainder of this report is structured to support the above-noted staff
recommendations, providing a summary of our current understanding of the role and
status of the weir from a number of perspectives and identifying the policy options that
are available to the RVCA on the issue, along with a qualitative analysis of the merits of
those options.

A draft version of this staff report was circulated to the Community Associations and the
Friends of the Jock River prior to its being finalized for presentation to the Board of
Directors. At a meeting on March 28, 2008 the contents of the draft report were
informally discussed with representatives of the community-based organizations, the
Ministry of Natural Resources (Kemptville) and Fisheries and Oceans Canada
(Prescott). Feedback on the Draft report from the community-based organizations is
attached hereto in Appendix A. Where appropriate, the RVCA staff level response to
any questions or concerns raised by the community-based organizations is also
recorded in Appendix A.

! E-mail dated June 27, 2007 to ali participants of the May 18, 2007 meeting served as minutes.
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The Role and Status of the Hearts Desire Weir

This section of the staff report describes our current understanding of the role and status
of the structure from the following perspectives:

structural, mechanical condition and annual operating cost
geomorphology of the river

flood levels and potential flood damages

aguatic habitat

recreational uses on the river

water supply

s ¢ ¢ © & 0

structural, mechanical condition, and annual operating cost

The structure is considered to be structurally sound and in good condition. The plywood
panels need replacing on a regular basis (about every five years) and will be due for
replacement in two years (for the 2010 instaliation). The occupational health and safety
issue relates to the fact that the annual instaliation (in the spring) and removal (in the
fall) is a manual labour operation carried out in flowing water, sometimes under flow
conditions which make for hazardous conditions that have to be managed by using
additional safety equipment, more personnel and more attention to needed training and
site supervision, all of which add to the cost of the annual operations. The cost of the
annual operation is in the order of $6,000 (labour and expenses) and it is supported by
the RVCA general levy only (not eligible for Provincial transfer payments under Section
39, and no single municipality has been designated as benefiting from the operation).

geomorphology of the river

The south bank of the river has been actively eroding over the years. To a large extent
the erosion is considered to be a naturally occurring phenomenon, and long term
residents have indicated that the erosion pre-dates the existence of the Hearts Desire
Weir. It is our view that the removal of soil from the riverbank (by scouring at the toe of
the river bank) occurs predominantly during spring or mid-winter snowmelt events when
the weir is not in place. We believe a much smaller portion of mass wasting from the
riverbanks occurs during high runoff events in the summer months when the weir is in
place. This understanding is supported by estimates of the average flow velocity in the
channel for the “weir in place” and “weir not in place” scenarios, as they compare with
the velocity at which typical non-vegetated, silty clay soils will be eroded (from technical
handbooks).

In this sense, the weir is not considered to be the primary factor in the erosion process.
However, we do believe the weir is a contributing factor in the observed erosion rate and
bank instability, insofar as its annual instalfation for the summer months has the effect of
preventing the establishment of any deep-rooted vegetative cover on the lowermost
portion of the river bank (below the controlled summer water level), and its annual
removal in fall causes elevated pore water pressures (relative to river level) in the lower
portion of the bank (while the groundwater table slowly recedes) — the result being an
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overall reduction in the bank’s resistance to scouring compared to what it would be
under a natural (uncontrolled) water ievel regime.

flood levels and potential flood damages

The weir affects water levels over a one kilometre reach of the river. When it was
constructed in 1975, the RVCA acquired flooding easements on upstream riverfront
properties. RVCA records indicate that the designers of the weir anticipated a high
water level of 273.0 feet (83.21 metres) above sea level on the headpond, which
translates to a depth of flow of 1.5 feet (0.46 metres) over the weir crest elevation of
271.5 feet (82.75 metres). The extent of the registered flooding easements appears to
have been based on this anticipated high water level.

To obtain an updated estimate of the relationship between river discharge and return
period at the weir location when the weir is in place, a flow-frequency analysis was
performed on 36 years of annual maximum flow data for the May to Qctober portion of
the years 1970 to 2005, as recorded at the hydrometric gauge located at Moodie Drive.
Environment Canada’s Consolidated Flood Frequency Analysis (CFA) program and the
computed values obtained from the Log Pearson Type IlI probability distribution were
used. The resulting flows at the gauge location were increased by 10% to account for
flow contributions between the gauge location and the weir site, based on the observed
ratio between peak flows at the two locations as determined in hydrologic modeling
studies (as there are no historical flow data at weir site).

The resulting discharge vs. return period relationship at the weir location is shown below:

Summer Flood Discharge at Hearts Desire Weir
Discharge (m‘/sec),
Return Period computed by frequency analysis of
historical flow data
2 years 10
5 years 25
10 years 38
20 years 56
50 years 84
100 years 109

The 0.46 m depth of flow over the weir is associated with a discharge of 17.4 m°/sec, as
determined using the standard equation for the relationship between discharge and flow
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depth at rectangular sharp-crested weirs. That discharge, with a return period
somewhere in the 2 to 5 year range (from the table above), has been exceeded in 10 out
of 36 years of record at the upstream Moodie Drive gauge location.

The threshold for the onset of a “flooding problem” above the weir can be taken to be the
elevation of the surface of Goodwood Drive at the entrance to a private residence at the
end of that street, at 84.1 metres above sea level. At this water surface elevation,
access to the residence begins to be compromised. At a water surface elevation of
84.4 metres the flood depth on the street would be 30 centimetres - the depth at which
access is deemed to be unsafe in RVCA’s regulatory policies for new development. At
river cross-section no. 983 {the nearest upstream of this location), the discharge
associated with water levels of 84.1 m and 84.4 m, with the weir in place, are
approximately 79 milsec and 115 m°/sec, respectively. (The water surface elevations
with the weir removed are about one metre lower than with the weir installed). The
return period for a flow of 79 m®/sec is in the order of 40 - 45 years. The return period
for a flow of 115 m*/sec is in the order of 100 years. In 1975, the basement elevation of
the residence was understood to be at an elevation of 84.62 metres - about 20
centimetres higher than the water level associated with a 1:100 year summer flood
event, with the weir in place.

The maximum flow recorded since the weir's first installation in 1975, was 62 m°/sec at
the gauge (corresponding to about 68 m°/sec at the weir) - recorded on May 24,1986
after an eight day period over which 132 mm of rain fell. According to local residents in
the Hearts Desire community (going back to the early 1970's), the surface of Goodwood
Drive has never been inundated.

The conclusions to be noted are:

s With the weir in place, water levels in the headpond reach will exceed the water
level that original flooding easements were based on, at flows that have a
recurrence interval (or return period) of 5 years and greater.

e With the weir in place, the water level will cause shallow depth flooding and begin
to affect access to a single family home on Goodwood Drive at flows that have a
recurrence interval (return period) of about 40 years, and greater. The flooding
will be at a depth that is deemed to be unsafe at flows that have a recurrence
interval (or return period) of about 100 years.

« Based on 19875 elevation survey information, the basement of the fowest lying
home upstream of the weir appears to be above the 1:100 year summer flood
level with the weir in place, by approximately 20 centimetres

aquatic and terrestrial habitat

Through the summer of 2007, RVCA biologists conducted surveys of the river corridor
habitat - considering both the littoral (in water) and riparian (above water} zones along
1.5 kilometres of the river, including the reach that is affected by the weir. RVCA staff
consulted with their counterparts with the Ministry of Natural Resources and the
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Department of Fisheries and Oceans, with a view towards forming an opinion as {o
whether the net effect of the continuing presence of the weir in the summer months
should be considered to be negative or positive, from a fisheries and aquatic habitat and
overall biodiversity point of view. The presence of the weir might be considered
beneficial in providing improved habitat for a portion of the life cycle of some species,
while having a detrimental impact on the habitat for other parts of the year and/or other
species.

In general, it has been the contemporary position of most fisheries biologists that
wherever opportunities are presented to eliminate man-made barriers to the free
movement of fish and other species along watercourses, the prudent course of action
from an aquatic habitat management point of view is fo remove the barrier. The 2007
surveys did not reveal any specific negative impact that would result from
decommissioning the weir, so a departure from this general philosophy does not appear
to be warranted.

However, it is acknowledged that decommissioning the weir would definitely result in a
change in the habitat characteristics, and there is a consensus amongst the habitat
management experts that efforts should be made to ensure a net beneficial effect, if a
decision to decommission the weir was made. This would require implementing a well
thought out habitat restoration plan.

recreational uses on the river
It is understood that the river is or has been used for the following recreational pursuits:

Whitewater canoeing and kayaking in high flow periods, particularly in the early spring;
the reach affected by the weir is within the “Lower Jock River’ canoe route on which
annual organized race events have in the past been organized.

Correspondence from whitewater enthusiasts (submitted to us in response to the
November 2007 public meeting announcement) indicate that the weir site is considered
to be hazardous by canoeists and kayakers — when the weir is in place, on account of
the abrupt drop in water level at the weir and the undertow at the foot of the weir (in
which a canoeist drowned in May,1986); and when the weir is not in place, on account
of the steel I-beam anchor posts that are set into, and project upwards and out from, the
concrete sill.

To address the hazardous conditions when the weir is in place, RVCA has installed
warning signs and a safety boom upstream of the weir, but to date no particular safety
measures have been implemented with respect to the projecting |-beam anchor posts.

The headpond is or has been used as a swimming hole by some riverside residents in
the Hearts Desire community.

Flat water paddling on the one kilometre reach upstream of the weir; a few riparian
landowners in the reach have built shoreline dock structures for improved access to the
water.
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Aesthetics — the headpond created by the weir contributes to an aitractive riverside
setting in the backyards of homes in the Heart’s Desire community and along Goodwood
Drive, and in that sense adds to the quality of outdoor fiving in the community through
the summer months; on the other hand, concerns apout the unsightliness of the
exposed littoral zone are often expressed by nearby residents when weir installation is
delayed for any reason in the spring or if it is removed earlier than usual in the fall.

water supply

The weir performs no low flow augmentation function, and it has been confirmed that the
City of Ottawa Fire Service does not depend on the headpond as reliable source of
water for fire-fighting purposes.

Policy Options Available to the RVCA

Three basic options for RVCA's future involvement in the Hearts Desire Weir could be
considered:

Option 1 - continue to operate the weir in its present configuration
Option 2 — continue to operate the werr, but in a modified configuration
Option 3 - decommission the weir

Associated with each of these options, is a set of related actions that would be required
of the RVCA in order to respect the rights of adjacent and upstream jand owners, to
achieve RVCA goals in flood and erosion control and aquatic habitat health, to actin
accordance with the directions recommended in watershed and subwatershed plans, {o
fulfill RVCA obligations related to the health and safety of the public and its employees,
and to comply with applicable legislation. The additional requirements associated with
each option are identified as follows:

Option 1 - continue to operate the weir in its present configuration

« Monitor the continuing erosion and slope failures on the south bank, to identify
threats to the safety of users of the recreational pathway located near the slope
crest: if, at any time in the future, there is increased pressure to undertake bank
stabilization/restoration measures, RVCA can expect to be asked to contribute
financially to such measures, to the extent that the weir's operation since 1975
can be shown to have contributed to the erosion problem

e Annual installation of the floating safety boom, as in the past two years, to
identify the hazards to canoeists and kayakers that are presented by the abrupt
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drop in water level at the weir; warning signage will need to be maintained;
boom location and signage details to be reviewed in consulfation with Transport
Canada - Navigable Waters Protection office, to ensure they comply with
standards

e Implementation of safety measures to identify and protect river users against
hazards related to the exposed I-beam anchor posts that project from the
concrete weir sill in the October to May portion of the year (details to be
determined in consultation with Transport Canada officials)

« monitoring of river discharges and water levels upstream of the weir during wet
weather periods in the May to October period, to be aware of the possibility of
flooding on Goodwood Drive and the need for emergency measures to assure
access to and from the lowest lying residence (for summer flood events that
occur with a return period of 40 years and greater)

« this policy option represents the “status quo” with respect to its effect on the
aquatic habitat and general biodiversity of the river, but is inconsistent with the
general philosophy that man-made barriers to fish movement should be removed
unless there are compelling reasons to retain them

e training of all operations personnel in safety procedures to be followed when
working in water, documentation of safety procedures specific to the Hearts
Desire weir installation and removal operations, and provision of all required
safety equipment so that all identified occupational health and safety risks
associated with the operations are adequately managed

Since this option represents no change from the configuration of the existing structure or
from its original operational purpose, it is our understanding that no new regulatory
approvals would need to be obtained; the structure would be deemed to be in
compliance with current legislation, provided that adequate public safety measures are
implemented with respect to hazards to navigation (in compliance with the Navigable
Waters Protection Act). The continuing operation of the weir in its present configuration
is exempt from the requirements of the Environmental Assessment Act (by O.Reg.
334/90).

Option 2 - continue to operate the weir, but in a modified configuration

By reducing the height of the weir, its contribution 1o the south bank erosion
phenomenon would be reduced, as would its impact on upstream water levels during
summertime flood events. Accordingly, the potential liability and responsibility of the
RVCA, in the event of future flood or erosion damages, would be reduced.

Hazards to river users would still be present but in a diminished way. Safety measures
would continue to be required, but might not be quite as visually intrusive as those
required for the weir in its present state. Installation and removal operations would still
have occupational health and safety implications that will need to be managed.

The reduced headpond level for Option 2 would be selected so as to retain some of the
aesthetic attributes of the existing headpond. The portion of the riverbanks located
between the old and new controiled water level will initially lack any kind of vegetative
cover, and may be unsightly until a vegetated cover has been re-established. The re-
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vegetation could be left to occur by natural regeneration or it could be accelerated by
planned plantings using suitable species. Riparian landowners would likely expect an
investment to be made by RVCA in a planned bank restoration effort.

Any existing riverside structures that were planned and constructed based on the
controlled summer water level as it has been since 1975 may need to be adjusted to suit
the new controlled water level. Owners of such structures will likely expect any required
modifications to be undertaken at the expense of the RVCA.

This option could be considered to result in a net loss in aquatic habitat and biodiversity
of the river, insofar as it would result in a reduction in habitat present in the headpond
(lower water level means reduced pond volume and surface area), while doing nothing
to improve free movement of species through the weir site; an investment in
modifications to reduce the weir height without concurrent modifications to enable fish
passage would not likely be supported by aquatic habitat experts, and would therefore
not likely be approved under applicable legistation.

A planned modification of the weir height would require review and approval by MNR
under the Lakes and Rivers Improvement Act (see Section 18). It would be subject to the
requirements of the Environmental Assessment Act, as it is unlikely to meet the criteria
for classification as a "conservation services” project.

Option 3 — decommission the weir

Under this option, RVCA would no longer install the weir panels in the spring and
remove them in the fall. The occupational health and safety issues associated with the
operations would be eliminated, as would the ongoing annual operating costs.

The concrete sill, if left in place, would continue to control water levels under low flow
conditions for a short distance upstream of the weir site. If deemed to be beneficial from
a fish and aquatic habitat point of view, the concrete sill could be partially or entirely
dismantled, but this would add to the one-time capital cost of retiring the structure.

The concrete abutments and wingwalls would be left in place as they contribute to
stability of the adjacent riverbanks.

The I-beam anchor posts that project up from the concrete sill would be cut off flush with
the surface of the concrete to eliminate the hazard they present to whitewater canoeists
and kayakers. There would no longer be a need to install the floating safety buoy line or
for the existing warning signs.

As with Option 2, the riverbanks below the old controlled water level will be unsightly
until such time as vegetation has been re-established on them, and it would be preferred
(by riverside residents as well as aquatic habitat experts) to implement a bank
restoration plan that is designed to achieve habitat improvement at the same time as
enhancing the aesthetics of the riverfront properties, instead of allowing uncontrolled
natural regeneration of the banks. Also, adjustments of privately owned shoreline




