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Dear Mayor and Council:
In accordance with Council Resolution #171/2019 dated April 15, 2019, and City of
Windsor (hereafter City) administration’s subsequent instructions, we have completed
our examinations into the improvement of the Grand Marais Drain. The following
report addresses the outcome of our examinations, our findings, and our
recommendations for improvements to the subject drain.
1.0 Introduction
The Grand Marais Drain is a major watercourse that drains approximately 3480
hectares of the City and 135 hectares of the Town of LaSalle. The drain extends from
its east limit near Tourangeau Road, and flows westerly to the City’s border with the
Town of LaSalle (hereafter LaSalle). The drain continues through LaSalle to its
confluence with the Cahill Drain, where it becomes the Turkey Creek. The Turkey
Creek continues to flow westerly to its ultimate discharge into the Detroit River - at a
location near the upstream limit of Fighting Island.
Over the past 25 years, the City (in cooperation with the Essex Region Conservation
Authority – hereafter ERCA) has undertaken numerous channel improvement projects
along various segments of the Grand Marais Drain, aimed at improving its conveyance
capacity as part of an effort to reduce the risk of flooding and to improve outlet for its
tributary sewer systems. In 2012, Landmark Engineers Inc. (hereafter Landmark)
completed a Class EA that identified a scope of channel improvements for five
segments of the Grand Marais Drain that had yet to be improved at that time. As of
the preparation of this report, two full segments and part of a third segment have since
been improved – the last of which was completed in March 2017.
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Two full segments and part of a third remain unimproved, more specifically:
•
•
•

Reach 2 – Roundhouse Centre (Easterly 60 to 70 m of this segment of drain)
Reach 3 – E.C. Row Culverts
Reach 4 – From E.C. Row Expressway extending 280m northeast of the North Service
Road

In June 2018, the City commissioned Landmark Engineers to undertake a three-part assignment
that includes the following components:
1. Updating the current Hydrologic Model of the Grand Marais Drain watershed so that it is
capable of predicting current flood flows, evaluating the effects of climate change on
future flood flows, and simulating the impacts of infrastructure improvements and landuse changes on future flood flows;
2. Updating the existing Hydraulic Model of the Grand Marais Drain channel to better
represent the current stream, to identify the residential, commercial and industrial areas
that are at risk of flooding, and to allow the prediction of future water levels affected by
climate change and/or future land-use changes; and,
3. Preparation of an Engineer’s Report for the entire Grand Marais Drain (within the City
limits), in accordance with Section 78 of the Drainage Act.
Parts 1 and 2 of the assignment were substantially completed in March 2019. The third
component of the assignment is the subject of this Engineer’s Report. This report, prepared
under the provisions of CR171/2019 and in accordance with Section 78 of the Drainage Act,
incorporates the existing improvements that have been made historically to the drain, as well as
the scope of channel improvements that were identified in the 2012 Class EA that have yet to be
completed. It also takes into consideration the findings of the hydrologic and hydraulic
modeling tasks identified in the above list.
2.0 Background Information
2.1 Watershed Description
The portion of the Grand Marais Drain watershed that is the subject of this report is substantially
urbanized, consisting of a mix of residential, commercial and industrial land uses. Some of the
undeveloped areas that remain are designated for urban development in the future. Others, such
as those that abut the drain between the City limits and the Parkway, have environmental
significance and will likely remain as open lands into the future.
The topography of the watershed is very flat and the surface soils predominantly consist of
heavy clay loam and other relatively impermeable soils. This, combined with the higher
impervious characteristics associated with urban landscapes, has contributed to a higher risk of
surface flooding.
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As a result of historic flood events, and in recognition that further urbanization will increase
runoff rates and volumes, the City, Town of LaSalle, and ERCA commissioned a series of
studies from 1989 to 1992, aimed at updating predicted flood flows, assessing potential flood
damages, and evaluating options for mitigating the flood risk to existing residents. The first
study prepared by MacLaren Engineers entitled “Stormwater Management Alternatives for the
Turkey Creek Watershed within the City of Windsor” dated June 1989, evaluated the hydrology
of the Grand Marais / Turkey Creek watershed, predicted existing flood flows and assessed the
potential impact of increased urbanization on flood flows. The two subsequent studies
evaluated the hydraulics of the drain, identified flood damage reduction options and developed a
functional design for the Grand Marais Drain / Turkey Creek through LaSalle. Following
preparation of a report under the Drainage Act by LaFontaine, Cowie, Buratto & Associates
Ltd. (hereafter LCBA) in 1993, the drain through LaSalle was substantially enlarged and
realigned.
In 2010, the Province of Ontario commissioned the WEMG to construct the Rt. Hon. Herb Gray
Parkway (hereafter Parkway). Its construction necessitated substantial modifications to several
municipal drains, including the Grand Marais Drain. Design of channel improvements included
an independent hydrologic modelling exercise to calculate peak flood flows. The flows that
were calculated by the Parkway Infrastructure Engineers (PIE) exceeded the flows that had been
estimated in 1989. Improvements to the Grand Marais Drain associated with the Parkway
construction were based on the PIE calculated flows. Modification of the Grand Marais Drain
by WEMG in part prompted the need for a new drainage report.
From 1982 through 2013, the Water Survey of Canada (WSC) had maintained a stream gauge
(Station No. 02GH004) that recorded water levels and flow rates on the Grand Marais Drain at a
location immediately upstream of Huron Church Road. The flow data generated by the gauge
had been used to calibrate numerous hydrologic models over the past 30 years, including: a
model developed during the 1989 Stormwater Management Plan; and (to some degree) the
hydrologic modeling that formed the basis for the design of drainage elements within the
Parkway project. This gauge was decommissioned and removed during the construction of the
Parkway. A new gauge has since been installed by WSC slightly upstream of the old gauge.
Within the past 5 years, it was discovered that the flow rate portion of the historic gauge data
was unreliable, due to an issue with its rating curve. It follows that any hydrologic models that
had been calibrated against the historic hydrographs may also be considered unreliable. The
new hydrologic model developed by Landmark was calibrated against the new gauge and then
used to calculate design flows for this report
2.2 Drain History
Many improvements and channel modifications to the Grand Marais Drain have occurred during
the past 50 years, however it appears that only two have been undertaken under the provisions
of the Drainage Act, namely:
•
•

Turkey Creek Channel Improvements (1993)
Grand Marais Drain Improvements – Phase II (2011)
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The first report addressed the condition of the drain downstream of the Windsor / LaSalle
municipal border. The existing drain through LaSalle is the product of substantial channel
improvements that were implemented following preparation of a functional design by MacLaren
Engineers Inc. in 1992, and preparation of the report under the Drainage Act by LCBA in 1993.
The second engineer’s report prepared by Tom H. Marentette, P.Eng. of Dillon Consulting
entitled “Drainage Report for the Grand Marais Drain Improvements Phase II” dated 2010,
addressed the extreme upper reach of the drain, and led to improvement of the upper reach in
2011. The report made reference to the LCBA report, as well as a report prepared in 1908 for
cleaning and repairs of a segment of drain downstream of Huron Line (now the Parkway).
According to the Dillon report, Bylaw No. 479 was passed in the former Township of Sandwich
West on October 10, 1908, which adopted the report. The report referenced that the drain was
originally constructed under a report made by J.S. Laird in July 1886.
In addition to works undertaken pursuant to the aforementioned reports, numerous channel
improvements have been implemented outside the provisions of the Drainage Act.
Within the City limits, the existing drain is the product of various channel improvement projects
completed over many decades, commencing in 1970 and extending into the current decade.
Some improvements were undertaken to improve outlet for new site developments and major
roadway/highway improvement projects such as construction of the E.C. Row Expressway.
Others were undertaken to reduce flood susceptibility of tributary lands within the watershed.
The most significant projects that established the form of the existing drain included:
Grand Marais Concrete Channel and Culvert Segments - Windsor/LaSalle Municipal
Border to Dougall Ave and E.C. Row Expressway Corridor near Howard – Large culvert
crossings installed under the Expressway and service ramps and channel substantially enlarged,
realigned and lined with concrete to accommodate Hurricane Hazel design flows – 1970 to
1977.
Cassens Transport Site Development (1985) – Upstream limit of existing open channel west
of Central Avenue to Central Avenue right-of-way. Realignment and enclosure of the open
drain that dissected the property to transform land into an auto trucking transfer facility.
Turkey Creek Channel Improvements – Windsor/LaSalle to Downstream of Essex Terminal
Railway Corridor – Enlarged and realigned earth channel excavated to provide 100-year flood
flow capacity. Works included environmental enhancement measures aimed at removing and
managing contaminated sediments and providing fish habitat – 1993.
Grand Marais Drain Channel Improvements (1994) – Former Woodall Construction Yard to
East Limit of Fogular Furlan Property – Enlarged and realigned earth channel excavated and
Langlois Avenue bridge reconstructed to provide 100-year flood flow capacity – 1995.
Central Avenue Stormwater Pond (1997) – East side of Central Avenue. A large regional
stormwater pond was constructed at the confluence of the former Grand Marais Drain, Pillette
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No. 1 Drain and Pillette No. 2 Drain. The pond was originally intended to address the
stormwater detention requirements for all vacant lands located upstream of Howard Avenue.
However, shortly after its construction, concerns were expressed by Windsor Airport of the
potential hazards associated with luring of waterfowl near the airports flight paths. The ponds
outlet piping was altered in 1997 to address the concern by limiting the detention function of the
pond.
Alteration of Pillette Drain No. 1 and Abandonment of Pillette Drain No. 2 (2002) –
Upstream of Central Avenue Pond to Plymouth Drive. Pillette Drain No. 2 was abandoned and
enclosed and Pillette Drain No. 1 was realigned to accommodate development of Chrysler
Canada property.
Walker Road Grade Separation and Grand Marais Drain Realignment – Turner Road to
CP Railway Culvert (excluding Lafarge Canada property) – Channel substantially enlarged,
realigned and lined with rock, and new culvert installed under Walker Road to provide 100-year
flood flow capacity. Works also included installing a temporary culvert extension on the south
side of the CP Railway corridor – 2007.
Grand Marais Drain Improvements (Phase 1 and Phase 2) – CP Railway to Cassens
Transport – Channel substantially enlarged and partially lined with rock sheeting in two phases
– 2008 to 2010.
Grand Marais Drain Improvements (2013 – 2017) – Dougall Avenue to Roundhouse Centre
and Fogular Furlan East Property Limit to Turner Road. Channel substantially enlarged and
existing culverts modified to provide 100-year flow capacity and to improve outlet for upstream
channel reaches – 2013 to 2017.
Rt. Hon. Herb Gray Parkway Construction (2013 – 2017) – Parkway Corridor – Existing
Huron Church Road Bridge and concrete lined channel replaced with a three-barrel concrete box
culvert across the entire width of the Parkway corridor.
Lafarge Canada Improvements – Lafarge Canada Property – Replaced existing bridge with
concrete box culvert and enlarged channel to match upstream and downstream segments – 2015
2.3 Construction of Rt. Hon. Herb Gray Parkway
Construction of the Rt. Hon. Herb Gray Parkway (hereafter Parkway) resulted in further
modification of the segment of drain that crosses the Parkway corridor. In addition to the
physical alterations, construction of the Parkway changed the hydrologic characteristics of the
lands that it occupies, which outlet to the Grand Marais Drain and several other municipal drains
in the region. A stormwater management report was prepared to document the findings of the
independent hydrologic modeling undertaken by the designers, which formed the basis for
sizing of the drain modifications.
Following substantial completion of the Parkway construction in 2013, the Ministry of
Transportation of Ontario (MTO) filed petitions with the Town of LaSalle and City of Windsor
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for the respective councils to appoint an engineer to examine and report on the municipal drains
that provide a drainage outlet for the Parkway. The Town of LaSalle undertook to make a joint
appointed of Dillon Consulting and N. J. Peralta Engineering Ltd to examine and report on the
Grand Marais Drain within the Town of LaSalle. The City appointed Landmark Engineers to
examine and report on the Upper Grand Marais Drain (portion with the City limits).
This report addresses the Grand Marais Drain upstream of the municipal border between
LaSalle and Windsor. A separate report is being prepared by the aforementioned consultants to
address the drain through LaSalle.
3.0 On-site Meeting
The on-site meeting required under Section 9 of the Drainage Act was held on 29 April 2019 at
the Capri Pizza Recreation Complex at 2555 Pulford Street. A copy of the Notice of On-Site
Meeting that was issued by the City Clerk is attached herein as Appendix A. All property
owners that abut the existing drain were invited to attend the meeting.
The meeting opened by introducing the attendees and highlighting the purpose of the meeting.
With the aid of a PowerPoint presentation, the undersigned highlighted the purpose of the
meeting, provided some brief history status of the Grand Marais Drain, explained the Drainage
Act process and identified opportunities for input by interested members of the public. Specific
needs for drainage improvements and the known issues with the drain were reviewed.
Attendees were advised that a Class EA was undertaken in 2012 (and amended in 2015) that
identified the need for improvements to reduce the flood risk. It was explained that a new
Engineer’s Report was required in order to allow the remaining channel improvements to be
completed. At the end of the formal presentation, the meeting was opened up for questions and
discussion.
A representative from the Rosati Group asked if the Essex Region Conservation Authority was
involved in the process. It was noted that ERCA had significant involvement in the EA and that
they would have the usual involvement in the process as prescribed by the Drainage Act. In
reply to a query, it was noted that the existing pond on the east side of Central Avenue will not
form part of the drain.
A representative of the Terracap Roundhouse Centre queried whether works were planned next
to their property, and whether any future improvements would address an issue they are
experiencing with pedestrian access. It was confirmed that additional works are required to
complete the recommended channel improvements near their property. However, the project
would not address pedestrian access issues. In regards to when any works would occur, it was
noted that construction schedule would depend on the outcome of the Drainage Act process and
when funds are allocated by the City.
A representative of FCA Canada noted that investments had been made to improve the drain and
remove impacted sediments in proximity to the Lafarge property and raised some questions
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regarding future maintenance. It was noted that once the report is adopted, future maintenance
of the drain will be the responsibility of the City.
A record of the on-site meeting is provided in Appendix A.
4.0 Field Surveys and Investigations
Due to the quality of available topographic information throughout the watercourse, a limited
amount of survey work was needed to complete our examinations and report.
The existing topography of the drain was acquired from:
•
•
•

LiDAR data obtained from Land Information Ontario. Accordingly, the base mapping
for this project contains information licensed under Open Government License - Ontario;
information contained in contract drawings of prior improvements that collectively
established the existing drain; and,
localized topographic surveys by Landmark staff to infill data gaps and confirm the
existing channel profile.

For the purpose of ground-proofing the survey data and confirming the condition of the existing
drain, an inspection of the entire drain was undertaken by Landmark in July 2019.
5.0 Design Considerations
As noted, a new hydrologic model of the entire Grand Maris Drain watershed and a hydraulic
model of the entire watercourse was developed and analyzed by Landmark for the purpose of
confirming 100-year flood flows and assessing the capability of the recommended drainage
improvements to safely convey flood flows. The findings of these modeling exercises formed
the basis for assessing the adequacy of the existing drain and sizing the required improvements.
The 100-year event has been adopted as the design event for the drain. The channel segments
that are located downstream of Dougall Avenue, which were constructed in the early 1970s
were designed to convey a Hurricane Hazel type rain event, which is much greater that the 100year rainfall event that is commonly adopted for modern channel and stream improvements and
flood prevention.
6.0 Findings and Recommendations
6.1 Outlet Considerations
As presented previously, the upper Grand Marais Drain outlets to the Detroit River through
LaSalle, via the lower Grand Marais Drain / Turkey Creek. The existing drain through LaSalle
is the product of channel improvements constructed under the provisions of the Drainage Act to
convey the 100-year storm event.
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We consider the lower Grand Marais Drain (though LaSalle) to be a sufficient outlet for the
subject drainage project for the following reasons:
•
•

It was established by report prepared under the provisions of the Drainage Act in 1993
and sized to convey the 100-year peak flow (as estimated at that time) without causing
damage;
An engineer has been appointed under the provisions of the Drainage Act, to examine
and report on what improvements need to be undertaken to provide a secure outlet for its
tributary area including the Parkway;

It is important to note that a recent hydrologic modeling update revealed that the 100-year flood
flows along the drain are significantly greater than those that had been estimated in 1993.
Therefore, the existing drain, which was sized based on the 1993 estimated 100-year flow
estimate, should be reassessed to confirm that sufficient outlet capacity is being provided.
6.2 Existing Drain State and Condition
Based on our examinations of the drain, and our consideration of the various background reports
and documents, we have summarized the current state and condition of the drain below. For
convenience, we have presented our findings based on the delimited drain segments that exhibit
similar characteristics. In addition to listing bounding landmarks, channel station locations are
also provided, with Sta 0+000 corresponding to where the centerline of the drain crosses the
municipal boundary that separates the Town of LaSalle and the City.
LaSalle / Windsor Boundary to Downstream Limit of Parkway (Sta. 0+000 to 1+368) The
drain through this segment consists of an earth-lined channel. The drain has a typical bottom
width of 9.1m, and side slopes in the order of 3(HOR):1(VERT). Side slopes are heavily
vegetated with a mix of grasses and shrubs. Some segments are heavily overgrown with woody
vegetation and much of the drain bottom is colonized by phragmites. From Sta. 0+00 to 0+420,
the drain has an earth bottom, and there is evidence of ongoing erosion and minor bank
instability near the water line. Upstream of Sta 0+420, the channel was fitted with a 450mm
deep by 2500mm wide, concrete-lined, low flow channel. There is some accumulation of
sediment and debris throughout the channel bottom.
Parkway Corridor (Sta. 1+368 to 1+528) The drain through this segment consists of a threebarrel concrete culvert with concrete headwalls and a low flow channel through the centre
barrel. The culverts were constructed concurrent with the Parkway and are in good condition.
Parkway to Dougall Avenue (Sta. 1+528 to 4+147) The drain through this segment consists of
a concrete-lined trapezoidal shaped channel. As noted, this segment of the drain was
constructed in 7 or 8 phases from 1970 to 1977 and was designed to convey a Hurricane Hazel
like storm event. There are 7 bridges / culverts within the reach, all of which appear to be in
good condition. In addition, two small lengths of this segment consist of three-barrel concrete
culverts, known as the Balmoral Culvert and Dougall Avenue Culvert.
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The concrete-lined channel segments are in fair to good condition. Portions of the drain were
repaired between 2010 and 2012, to extend the service life of the concrete lining. The balance
of the concrete lining that was not repaired / remediated would benefit from similar measures to
extend the service life of the entire channel.
Dougall Avenue to Downstream of South Cameron Avenue (Sta. 4+147 to 4+422) The drain
through this segment consists of an earth-lined trapezoidal shaped channel. This segment of the
drain was constructed in 2014 following the completion of a Class EA. The channel banks are
well vegetated with a mixture of herbaceous plants. The toe of the drain slopes are lined with
rock sheeting. Some larger trees have established on the channel banks that may compromise
the capacity of the drain and inhibit future maintenance operations.
The channel banks have side slopes in the order of 2.5(HOR):1(VERT), and appear to be in
good condition, except for some minor erosion near the toe of slope in localized areas. The
lower reach of this drain segment features a series of crossing rock vanes or weirs that provide a
grade transition from the deeper downstream channel to the shallower upstream channel. A
crossing rock vane also exists at Sta. 4+290.
Downstream of South Cameron Avenue to Roundhouse Centre (Sta. 4+422 to 4+535) The
drain through this segment consists of a mixture of channel types. Three existing culverts preexisted the channel improvements that were completed in 2016 and 2017. The channel
improvements consisted of deepening the culvert inverts to improve outlet, by excavating and
installing a concrete-lined v-channel. The works were completed following the completion of
the Class EA in 2013. Between the culvert segments, the lower portion of the channel is lined
by either gabion baskets (Sta. 4+442 to 4+462) or steel sheet piling (upstream of Sta. 4+500).
This segment of channel is in very good condition. Refer to the as-built drawings for Grand
Marais Drain Channel Improvements Reach 2 – Roundhouse Centre which are provided in
Appendix G.
Roundhouse Centre to Downstream limit of E.C. Row Ramps (Sta. 4+535 to 4+612) The
channel through this segment consists of an earth channel with an irregular cross-section. It
comprises the balance of the channel illustrated in the contact drawings for Grand Marais
Drain Channel Improvements Reach 2 – Roundhouse Centre that was not improved in 2017.
A steel sheet pile weir exists at the downstream limit of the drain segment, which was installed
to provide a temporary grade transition, to prevent the upstream section of channel from
downcutting until the remainder of the reach is improved. The channel is in poor condition and
the invert to too shallow to provide proper outlet to the upstream drain segments. This segment
of drain was included in the 2013 Class EA, which addressed the need for future channel
improvements to deepen the existing drain invert and enlarge the channel. Refer to the drawings
contained in Appendix G for further detail concerning the existing drain.
Downstream Limit of E.C. Row Expressway Ramps to Downstream Limit of North
Service Road (Sta. 4+612 to 5+015) This channel segment consists predominantly of multibarrel box culverts. Similar to the Parkway to Dougall Avenue channel segments, this part of
the Grand Marais Drain was constructed in 1970, during initial construction of the E. C. Row
Expressway. Between the ramp culverts and the main culverts that underly Howard Avenue and
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the Expressway, the channel consists of a concrete-lined trapezoidal channel, similar to the
segments that lie downstream of Dougall, minus the low flow channel A substantial amount of
sediment has infilled significant portions of both the culverts sections and the open channel
sections, due to outlet restrictions caused by the higher invert elevation of the downstream
channel segment. Except for the accumulation of sediment, this segment of the drain appears to
be in good structural condition. It was also included in the 2013 Class EA, which addressed the
need for future channel improvements to deepen the existing drain invert and to construct a
sediment control facility.
Downstream Limit of North Service Road to West Boundary of former Woodall
Construction Site (Sta. 5+015 to 5+297) The drain through this segment consists of an earthlined channel. There are two existing bridge structures within this reach. The North Service
Road bridge is in fair condition and should be rehabilitated to extend its service life. However,
the bridge invert is too shallow to provide adequate outlet for the upstream channel and should
be deepened in conjunction with any rehabilitation works. This segment of drain was included
in the 2013 Class EA, which addressed the need for future channel improvements and
modifications to the bridges.
West Boundary of former Woodall Construction Site to Turner Road Bridge (Sta. 5+297 to
7+095) The drain through this segment consists of an earth-lined trapezoidal shaped channel.
Lower segments of this reach of drain (Sta. 5+285 to 6+960) were constructed in 1994
following the completion of a Class EA. The channel banks have side slopes in the order of
2.5(HOR):1(VERT), and appear to be in good condition, expect for some minor erosion near the
toe of slope in localized areas. Drain banks are well vegetated with a mixture of herbaceous
plants, however a significant amount of woody vegetation growth has established throughout
this segment of drain, which is likely adversely impacting the capacity of the drain.
The upper segment of this reach of drain (upstream of Sta. 6+960) was constructed in 2015
following the completion of the 2013 Class EA. The channel banks have side slopes in the
order of 2.5(HOR):1(VERT), and appear to be in good condition. The toe of the drain slopes
are lined with rock sheeting.
Two culverts exist within this drain segment – a double-barrel CSP culvert at Elsmere Ave and a
concrete culvert at Langlois Avenue. The Langlois culvert was constructed concurrent with the
channel improvements. The Elsemere culvert pre-existed the 1994 channel improvements.
These culverts are perched above the upstream and downstream design drain inverts.
Turner Road Bridge to CP Railway Culverts (Sta. 7+095 to 7+373) The drain through this
segment, which was improved and realigned in conjunction with construction of the Walker
Road Grade Separation, consists of rock-lined trapezoidal-shaped channel. The channel is in
very good condition.
Three culverts are located within this segment – one at Turner Road, another at Walker Road
and a third at CP Railway.
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The Turner Road Bridge was replaced with a new concrete box culvert (4900mm span x
2400mm high) in 2016. The structure is in good condition and does not require any work at this
time.
Construction of the Walker Road Grade Separation required realignment of the Grand Marais
Drain and construction of a new culvert crossing. The structure consists of a 3000mm wide by
3500mm high concrete box culvert (with an 800mm thick stone bottom) with concrete
headwalls that are in a very good state of repair.
An arch concrete culvert at CP Railway pre-existed the Walker Road Grade Separation project,
however, the culvert was extended with an 8 m long segment of 2500mm dia. round tunnel plate
liner to facilitate temporary rerouting of the tracks. This culvert extension was intended to be
removed, but was not removed following construction of the grade separation. It is exhibiting
significant corrosion, particularly near the low water line, and provides an abrupt transition from
the 3m arch to the plate liner culvert. The invert of the plate liner and the portion of drain
extending from Sta. 7+320 to 7+352 is also perched substantially above the design drain invert.
CP Railway Culverts to Cassens Transport Culvert (Sta. 7+373 to 8+154) The drain through
this segment consists of an earth-lined trapezoidal channel with rock sheeting on the lower
slopes and channel bottom. The majority of the channel was improved in two phases between
2008 to 2010. A short segment, that traverses the lands owned by Lafarge Canada, was
improved in 2016 in conjunction with replacement of the culvert that provides access to the
property. In addition to the Lafarge culvert, a second structure that provides access to the FCA
Canada pollution control facility exists in this segment. The channel and existing access
structures along this segment of drain are in good condition and do not require any work at this
time.
Cassens Transport Culvert to Central Avenue Stormwater Pond (Sta. 8+154 to 8+437) The
drain through this segment consists of an enclosed drain comprised generally of 221 m of 2590
mm diameter corrugated steel pipe (CSP) and 56 m of 2130 mm diameter CSP. The majority of
this reach is the result of site improvements undertaken by Cassens Transport in 1985. A short
segment that traverses the Central Avenue right-of-way, pre-existed the 1985 site
improvements. The culvert under the Cassens Transport site was last inspected by this author in
1998 and was found to be in excellent condition at that time. Inspection of the culvert through
the Cassens Transportation property was not possible during the current undertaking. The
segment of CSP that traverses Central Avenue was examined in 2019 and was found to be in
very poor condition, exhibiting heavy corrosion. Although significant portions of the culvert are
visibly perforated, we observed no evidence of significant distortion or deformation of the
culvert. However, due to the visible extent and degree of perforations, the possibility that
significant soil cavities are forming under Central Avenue cannot be dismissed.
Central Avenue Stormwater Pond (Sta. 8+437 to 8+520) A short segment of the drain
traverses the north portion of the Central Avenue Stormwater Pond. We understand that the
pond was originally constructed to address stormwater detention requirements on a regional
basis, for the remaining undeveloped lands within the upper portion of the Grand Marais
Watershed (i.e., upstream of Howard Avenue). However, shortly after it was constructed,
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remedial works were undertaken to address concerns expressed by the Windsor Airport. As a
result of the remedial works, the pond does not provide the full quantity and quality control
benefits that were originally envisioned by the designers. For the purpose of this report, the
large majority of the pond (i.e., all but the most northerly segment) is considered external to the
Grand Marais Drain proper. The portion that we consider to be part of the drain consists of
those elements that provide principal outlet for the pond, namely: the original weir wall and
piping; the dewatering pump chamber, pump and controls, intake pipe and discharge piping; the
earth diversion channel and 600mm diameter CSP with flap gate that was installed in 1997, and
the north portion of the pond that is located along the alignment of the drain that we have
depicted the attached plan and profile drawings. The concrete weir wall and earthen portion of
the pond and channels are in good condition and do not require any work at this time. The
900mm CSP that formed the original primary pond outlet is severely corroded and in disrepair.
A small length of CSP pipe that outlets from a 600 x 600mm catchbasin has substantially
disintegrated due to corrosion. This pipe appears to be part of the original gravity outlet for the
filter bed that was part of a water quality control system and is not required for drainage outlet,
and is therefore not considered to be part of the drain.
Upstream of Central Avenue Pond to Tourangeau Road (Sta. 8+520 to 8+977) The drain
through this segment consists of a combination of trapezoidal-shaped open channels, and a 67 m
long section of 1450 x 2130 mm CSP culvert under Plymouth Drive. The open channel
segments are adequately sized and appear stable. However, these segments are severely
overgrown with vegetation, particularly phragmites, which is undoubtedly limiting hydraulic
capacity. The CSP culvert (Sta. 8+764 to 8+831) appears to be in very good condition and does
not require any work at this time.
6.3 Recommended Drain Improvements
Based on our consideration of the drain history, the information obtained during the site
meeting, our examination and analysis of the survey data, and our hydrologic and hydraulic
analyses, we recommend that the following improvements to the Grand Marais Drain be
undertaken:
•

Many segments of drain exhibit heavy overgrowth of brush and trees along the channel
banks that restrict flow, raise upstream water levels, and inhibit growth of more
desirable, herbaceous vegetation on the channel banks. We recommend that the drain
bottom and drain banks be substantially brushed and cleared of woody vegetation from
Sta 0+000 to 1+368, Sta 5+012 to 5+285, Sta 7+366 to 8+148, Sta 8+520 to 8+764, and
Sta 8+831 to 8+977, in accordance with the drawings and specifications that form part of
this report. Work should entail the following:
o removal of all woody vegetation along the north channel bank below the 1:100 year
flood level.
o Substantial removal of all woody vegetation along the south channel bank below the
1:100 year flood level. Larger trees on the south bank, that are rooted no more than
1m below the 1:100 year flow level, and provide shade to the low flow channel, can
be maintained to supplement fish habitat.
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o Where phragmites growth is severe within the channel bottom, bottom clean or
otherwise remove old plant stalks.
•

The remaining segments of drain that are unimproved are limiting both outlet and drain
capacity for upstream lands. Therefore, the drain should be deepened and widened from
Sta 4+535 to 4+612 and Sta. 4+612 to 5+012 in accordance with the design drawings
and specifications prepared by Landmark Engineers Inc, and from Sta. 5+012 to 5+285
in accordance with the design drawings and specifications prepared by BTS Consulting
Engineers, all of which form part of this report. The channel improvements should also
include construction of the sediment collection facility as detailed in the drawings
entitled “Grand Marais Drain Flood Control Improvements Reach 3 – E.C. Row
Culverts”. Construction of the facility will allow for effective, centralized management
of sediments that have been impounded within upstream segments of the drain, as well
as future sediments that are delivered to the drain, by local storm sewers.

•

The manner in which the extension of the CP Railway culvert (Sta. 7+346 to 7+354) was
installed creates some challenges in terms of the long-term sustainability of the drain,
more specifically:
i.

ii.
iii.

The sudden transition from a large span concrete arch to a circular culvert
produces a substantial contraction within the culvert enclosure. The abrupt
contraction combined with the raised invert of the extension introduce an
increased potential for the formation of a substantial debris blockage or ice jam
during a storm event. Since the transition occurs under the railway platform,
such a blockage could not be cleared until after flows subside.
The raised invert of the culvert extension also limits “outlet” to the upstream
drain segments, which will contribute to sedimentation of the drain invert.
Black steel was used to create the culvert extension, presumably because it was
intended to be a temporary installation. Black steel has no coating (e.g.,
galvanizing, aluminized, etc.) to protect it against corrosion. The structure is
exhibiting significant corrosion, especially near the low water line.

For the foregoing reasons, we recommend that the culvert extension be removed. In
conjunction with removal of the extension, we recommend that the original headwall be
restored to its original condition and that the drain invert from Sta. 7+300 to 7+346 be
regraded to match the downstream channel gradient and the design channel gradient
indicated in the Drain Definition Drawings. In order to achieve the recommended invert
gradient, without compromising the stability of the railway embankment on the north
side of the channel, and the significant Hydro Plant that exists adjacent to the south
channel bank, we recommend that steel sheet pile retaining walls be installed on both
sides of the channel. The retaining walls should consist of heavy gauge steel sheet piling
and should extend approximately 20 m along the north channel bank, from the west
abutment wing wall to Sta 7+335, and approximately 30 m along the south channel
bank, from the east abutment wing wall to Sta 7+325.

13

•

The twin culverts at Elsmere Avenue (Sta. 5+668 to 5+690) are perched well above the
design channel invert that was established in 1995. The culverts are in fair condition and
do not require replacement on the basis of their current structural integrity. However, we
recommend that a 36 m long, 750mm diameter low flow pipe be installed to match the
upstream and downstream design channel invert, either by open cut or jack and bore
method. The south embankment of the channel should be regraded to accommodate the
inlet and outlet of the new culvert and the ends of the pipe should be treated with rip-rap
on geotextile fabric.

•

The existing 2130mm diameter CSP the crosses the Central Avenue right-of-way should
be relined as soon as possible to extend its service life and preserve its structural
integrity. Although the most westerly 12 m of culvert is likely in satisfactory condition,
we recommend that the entire 56 m long segment of culvert be rehabilitated to avoid a
more complicated repair at a later date. We recommend relining over open cut
replacement for the following reasons:
o
o

o
o
o
o

Adoption of a trenchless technology for the culvert rehabilitation avoids disruption
of heavy traffic volumes on Central Avenue during construction;
Culvert relining can typically be completed in 40% of the timeframe required by
traditional open cut methods, and during the winter season (since road restoration is
not required) when the potential for a heavy rainfall is at a minimum;
Relining avoids significant excavation and the challenges associated with disposal of
large quantities of excavated soil;
Achieves 35 to 40% increase in culvert capacity due to improved hydraulic
characteristics of smooth wall HDPE liner pipe;
Avoids potential damage to underground utilities; and,
Probable overall cost should be 30 to 40% less expensive than open cut methods.

Due to the specialized and proprietary nature of most trenchless culvert lining
technologies, this work should be let by “Request for Proposal” means and methods
rather than the traditional “Design/Tender/Build” method of construction procurement.
7.0 Allowances
In accordance with Sections 29 and 30 of the Drainage Act, we have assessed the warrants for
allowances and compensation to the owners of lands affected by the work for the following:
•
•

loss of land and use of land for rights-of-way
damages to lands, fences, ornamental trees, etc.

We have determined that the majority of the improvement works can be completed from Cityowned lands, as well as much of the future maintenance work. Lands owned by the City will be
provided at no cost to the drain.
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We also evaluated the warrants for assessing allowances and compensation for lands taken for
various reasons as a result of the drainage works, and concluded that a very nominal allowance
was in order for the following reasons:
i. Without exception, the lands occupied by the drainage works have no significant
development potential due to restrictions imposed by regulatory agencies such as the Essex
Region Conservation Authority, whom govern development of hazard lands. Construction
of the drainage works will not encumber any privately-owned lands beyond what currently
exists.
ii. Compensation for the privately-owned lands that are occupied in the upper reaches of the
drain have been provided for in prior drainage reports, specifically the report prepared by
Dillon Consulting in 2010. The Drainage Act prescribes that such compensation be
provided on a one time basis, at the time that the land is taken for the intended purpose.
iii. Any temporary damage to lawns, fences, ornamental trees, etc., that may occur for the
purpose of accessing the drain for construction or maintenance will be restored to a
condition that matches, or is better than, what existed before the works are undertaken.
Consequently, there will be no permanent negative impact to privately-owned lands as a
result of the works.
iv. No excavated material will be disposed of on privately-owned lands, either during initial
improvement of the drain or during maintenance activities. Any soil material removed from
the drain during construction or future maintenance will either be disposed of on Cityowned lands at the areas designated in the drawings, or hauled away to a suitable disposal
site.
v. The drainage improvements will be carried out to a sufficient outlet. The principal purpose
of the subject drainage works is to improve drainage, either to improve outlet for local
sewers or to reduce flood risk.
vi. The drainage works will not result in any loss of access to privately-owned lands.
Finally, our assessment of allowances of compensation considered the off-setting benefit which
such lands will realize through the improved aesthetics, improved land values, etc., as a result of
the project, while project costs are borne by the City’s general levy. The following table
summarizes the allowances and compensation that we have assessed.
Lot
or
Part
3
3
3
2

Con
80
81
82,83,84
85

Owner

Roll No.

Tai Pan Canada Inc.
2283900 Ontario Ltd.
Roundhouse Centre Windsor
Union Gas Ltd.
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080-040-01500
080-031-00100
080-020-04800
070-070-09500

Section 29
Allowance
($)
10
10
10
10

2
2
2
2
2
2
2
2
2

96,97
97
97
97
97,98
98,99,100,101
99,100
100
100,101

Hydro One Networks Inc
CP Railway
Enwin Utilities Ltd.
CN Railway
FCA Canada
FCA Canada
Lafarge Canada
Union Gas Ltd.
Cassens Transport Ltd.

070-220-00100
020-400-00600
020-400-00700
070-980-15700
020-400-00300
070-420-09750
070-420-09500
070-420-09700
070-420-09800
Total Allowances

10
10
10
10
10
10
10
10
10
$ 130.00

We have provided for the above allowances in the estimate of costs as set out in Section 30 of
the Drainage Act.
8.0 Cost Estimate
The total estimate of the cost of the work, including incidental expenses, is $3,597,544.66 made
up as follows:
CONSTRUCTION
8.1 Clear and Brush of Existing Earth-Lined Channels
Carry out clearing and brushing of overgrown segments of improved earth-lined channels,
including cutting and removal of trees and woody brush below 1:100 year flood level as
specified.
Item

Description

a)

Clear and grub existing trees and woody vegetation from Sta. 0+000
to 0+500 including disposal by stockpiling on site at designated
locations.
Clear and grub existing trees and woody vegetation from Sta. 0+500
to 1+368 including disposal by stockpiling on site at designated
locations.
Clear and grub existing trees and woody vegetation from Sta. 4+140
to 4+420 including disposal to a suitable offsite facility
Clear and grub existing trees and woody vegetation from Sta. 5+290
to 5+670 including disposal to a suitable offsite facility
Clear and grub existing trees and woody vegetation from Sta. 5+700
to 6+170 including disposal to a suitable offsite facility
Clear and grub existing trees and woody vegetation from Sta. 6+170
to 6+960 including disposal to a suitable offsite facility
Clear and grub existing trees and woody vegetation from Sta. 7+120
to 7+320 including disposal to a suitable offsite facility

b)

c)
d)
e)
f)
g)

Cost ($)
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75,000.00

50,000.00
15,000.00
45,000.00
20,000.00
110,000.00
7,500.00

h)
i)
j)
j)

Clear and grub existing trees and woody vegetation from Sta. 7+537
to 7+810 including disposal to a suitable offsite facility
Clear and grub existing trees and woody vegetation from Sta. 7+870
to 8+155 including disposal to a suitable offsite facility
Clear and grub existing trees and woody vegetation from Sta. 8+520
to 8+764 including disposal to a suitable offsite facility
Clear and grub existing trees and woody vegetation from Sta. 8+830
to 8+917 including disposal to a suitable offsite facility

25,000.00
45,000.00
7,500.00
5,000.00

Clear and Brush Subtotal = $ 405,000.00
8.2 Channel Improvement Works
This work consisted of the channel improvements that have been previously planned through the
Class EA process, and designed, but have not yet been constructed. The works should be
completed in accordance with the design drawings contained in Appendix G and as specified.
Item Description
a)

b)

c)

Cost ($)

Construct channel improvements adjacent to Roundhouse Centre,
from Sta. 4+535 to 4+612 including clearing and grubbing,
installation of steel sheet pile bulkheads to retain existing sediments;
installation of silt barrier, excavation of the drain to the design lines
and grades, rock erosion protection, snake habitat features,
landscaping, and seed and mulch, and environmental protection
measures.
Construct channel improvements through E.C. Row Culverts, from
Sta. 4+612 to 5+012, including clearing and grubbing, removal of
sediments, construction of sediment management facility, capping of
sediment remaining in channel, onsite disposal of sediments using
Geotubes®, construction of steel bulkheads, construction of access
ramp, landscaping, seed and mulch site restoration, and
environmental protection measures.
Construct channel improvements from North Service Road to East
limit of former Woodall Construction Site, from Sta. 5+012 to 5+285,
including clearing and grubbing, excavation of the drain to the design
lines and grades, infilling the existing drain, construction of gabion
retaining walls, adjusting existing drains, landscaping, seed and
mulch site restoration, and environmental protection measures

318,990.00
(refer to
Appendix B for
detailed cost

994,845.00
(refer to
Appendix B for
detailed cost
breakdown)
802,725.00
(refer to
Appendix B for
detailed cost
breakdown)

Channel Improvements Subtotal = $ 2,116,560.00
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8.3 Culvert Works
This component of the project consisted of culvert modification that are needed to improve
drainage outlet. The works should be completed in accordance with the design drawings
contained in Appendix G and as specified.
Central Avenue Culvert Relining
Item Description
a)

Cost ($)

d)

Clear and grub work area at east end of existing culvert alignment,
and install bulkheads to allow dewatering of existing culvert
Sawcut and remove center portion of concrete weir wall as needed
to accommodate culvert installation
Supply and install 1675mm dia. HDPE culvert liner (e.g., SnapTite) including grouting and bulkhead finishing
Reinstate concrete weir wall and orifice

e)

Site Restoration and Clean-up

b)
c)

10,000.00
7,500.00
325,000.00
15,000.00
20,000.00

Central Avenue Culvert Relining Subtotal = $ 377,500.00
Elsmere Low Flow Culvert
Item Description

Cost ($)

a)

Clear and grub channel bank along culvert alignment

2,000.00

b)

Remove and reinstate steel guide rail and needed

2,500.00

c)

1,500.00

e)

Sawcut and remove 18 sq.m of existing asphalt pavement as needed
Install 36 lin.m of 750mm dia. aluminized CSP pipe including
excavation and backfill
Excavate channel to suit culvert installation

f)

Supply and install rock erosion protection

7,000.00

g)

Restore roadway pavement

7,500.00

h)

Restore disturbed areas with topsoil, seed and mulch

2,500.00

d)

30,000.00
3,000.00

Elsmere Culvert Subtotal = $ 56,000.00
CP Culvert Extension Removal
Item

Description

Cost ($)

a)

Dewater channel and maintain bypass pumping

7,500.00
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b)
c)
d)
e)
f)
g)
h)
i)

Remove and dispose of gabion basket retaining walls. Stockpile
gabion stone for re-use.
Restore railway embankment to original contours by excavating
and disposing of surplus granular fill
Remove and dispose of steel plate liner
Construct 50 lin.m of new steel sheet pile retaining walls to extend
original concrete heardwalls as detailed in the drawings.
Excavate channel bottom to design grades including soil disposal
Supply and install concrete liner along bottom of channel from Sta
7+350 to Sta 7+360
Install new chain link fence on the exiting headwall and new
retaining walls
Restore disturbed areas with topsoil, seed and mulch

4,500.00
6,000.00
2,500.00
60,000.00
4,000.00
8,500.00
12,500.00
3,000.00

CP Culvert Subtotal = $ 108,500.00
Culvert Works Subtotal = $
542,000.00
_________________
SUB-TOTAL CONSTRUCTION COST……….. $

3,063,560.00

NET HST (1.76%) ON CONSTRUCTION……….. $
53,918.66
_________________
TOTAL CONSTRUCTION COST
$
3,117,478.66
ENGINEERING AND INCIDENTALS
a) Allowances under Section 30 of the Drainage Act

$

130.00

b) Surveys, Report, Estimate, Drawings, Specifications, attend
Council meeting, attend Court of Revision

$

75,000.00

c) Duplication Cost of Report and Drawings

$

2,500.00

d) Estimated Cost of Letting Contract

$

10,000.00

e) Estimated Cost of Construction Related Services

$

335,000.00

f) Net H.S.T. on Incidental Items

$

7,436.00

g) Estimated Cost of Finance and Eligible Municipal Administration $

20,000.00

h) Contingency Allowance for Engineering and Incidentals
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$
30,000.00
_________________

TOTAL ENGINEERING
AND INCIDENTALS

$
480,066.00
_________________

TOTAL ESTIMATE

$

3,597,544.66

9.0 Assessment
No detailed schedule of assessment is included in this report. From 2007 through 2015, costs
associated with undertakings completed under the provisions of the Drainage Act within the
City of Windsor have been addressed in accordance with CR388/2007, which states:
That the City of Windsor undertakes drain maintenance and costing in the following method:
I. City of Windsor CONTINUE to use the general tax levy or the sewer surcharge levy,
depending on location for drain maintenance costs in accordance with the City of Windsor
Act, 1968: a) with the exception of private access structures, which are to be assessed to the
benefiting property owners as per completed engineer’s report and assessment schedule as a
“special benefit” in accordance with s. 24 of the Drainage Act; b) Municipal Drains,
excluding access structures will BE MAINTAINED at the general tax rate or sewer
surcharge, depending on location, provided the landowners allow soil from the drains to be
spread on their lands, as provided for in the Engineer’s Report.
CR388/2007 was later amended by Council Resolution CR64/2015, which extended the
exception of private access structures to include exemption of “special benefit” works that
benefit individual properties.
Having regard for the foregoing, as well as the provisions of Section 25 of the Drainage Act, I
propose that all of the costs associated with this project be assessed and levied against the
rateable properties and roads within the watershed. Given that the primary functions of the
drain are to mitigate flooding and to provide outlet for local storm sewers, we find that it is
appropriate to assess 60% of the costs as “Benefit” and 40% of the cost as “Outlet Liability”.
Accordingly, we recommend that all costs associated with the improvement of the Grand Marais
Drain, including construction costs, incidental expenses, and the preparation of this report, be
charged against the lands and roads that it services as set out in the Schedule of Assessment
below.
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SCHEDULE OF ASSESSMENT
UPPER GRAND MARAIS DRAIN
(Refer to Appendix C for CALCULATION OF ASSESSMENT APPORTIONMENT)

Description

Area
Area
Affected Affected
(ha)
(acres)

Value of
Benefit
($)

Value of
Outlet
($)

Total
Assessment
($)

Total on Roads

696

1,719

830,202.61

553,468.41

1,383,671.02

Total on Lands

2,784

6,877

1,328,324.18

885,549.45

2,213,873.64

Totals

3,480

8,596

2,158,526.80

1,439,017.86

3,597,544.66

The foregoing represents block assessments for the portions allocated to the lands and roads
within the watershed.
10.0 Future Maintenance Provisions
10.1 Working / Maintenance Corridors
Access to the drain for the purpose its of improvement and maintenance shall be limited to the
corridors indicated in the following table.
From
0+000
1+350

To
1+350
1+510

1+510

4+147

4+147

4+444

4+444

4+510

4+510

4+612

4+612

4+718

4+718

5+035

Working Corridor Description
Within drain plus 10 m wide on north and south side of drain
Within drain and along Parkway corridor
Within drain plus 10 m wide on north side,
plus City-owned corridor south side as needed
Within drain plus 10 m wide on north side,
plus City-owned road right-of-way on south side
Within drain via South Cameron Blvd plus under railway corridor
Within City right-of-way accessed via Roundhouse Centre parking lot
(only along main thoroughfare located between buildings and railway)
From West
Within City right-of-way accessed via Roundhouse Centre parking lot
(only along main thoroughfare located between buildings and railway)
or
From East
Within drain via E.C. Row Expressway property
E.C. Row Expressway property as needed
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5+035

7+350

7+350
8+155
8+385

8+155
8+385
8+525

8+525

8+830

8+830

8+977

Within drain plus 10 m wide on west / north side,
plus City-owned corridor on south side as needed
Within drain plus 10 m wide on north side,
Within drain plus 6 m wide corridor on north and south side,
City-owned right-of-way and City owned lands to south as needed
Within drain plus 10 m wide on north side,
plus City-owned corridor north side as needed
Within drain plus 10 m wide on north side,
plus City-owned corridor south side as needed

The above working corridors should be used to access the drain during construction of initial
improvements (where needed) as well as for any future maintenance that may be required. The
large majority of the drain can be accessed from City-owned lands and road right-of-ways that
directly abut the drain. The exceptions are the segments of drain between Dougall Avenue and
the E.C. Row Expressway, between the CP Railway and Cassens Transport Yard, and Cassens
Transport Yard, which either abut or are located on privately-owned lands.
Access to these drain segments, or portions thereof, is only available across privately-owned
lands. Given that impacts will occur occasionally (i.e., once every 10 years) and would be
temporary (no permanent impacts), we have assessed a very nominal allowance for what equates
to a minor inconvenience to the owner(s). All construction activities will be confined to the
limits described above or within the working limits defined by the Engineer at the time of
construction.
10.2 Recommended Maintenance
I recommend that the drain be maintained in a good state of repair as provided for in the
Drainage Act. Guidelines for future inspection and maintenance frequencies are provided
below:
Earth-lined Channels – The growth of excessive woody vegetation along earth-lined channel
banks can seriously impair the hydraulic capacity of a drain, resulting in higher upstream water
levels. Segments of the Grand Marais Drain that feature earth-lined channel banks should be
kept substantially clear of woody vegetation growth. Clearing and grubbing of channel banks
should occur at least once every 10 years (or more frequently if conditions dictate).
Maintenance should entail substantial removal of all woody vegetation along the north channel
bank below the 1:100 year flood level. Larger trees on the south bank, that are rooted no more
than 1m below the 1:100 year flow level, and that provide shade to the low flow channel, can be
maintained to supplement fish habitat, provided the portion of the canopy of such trees that
encroach below the 100-year flood level is trimmed and removed.
Concrete-lined Channels – These segments of the drain are very durable and should not require
the same frequency of maintenance as earth-line channels. A thorough structural assessment of
the concrete channel lining was undertaken in 2009 by Dillon Consulting on behalf of ERCA
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and the City. The assessment was followed up by two phases of rehabilitation works aimed at
extending the service life of the channel lining. Not all of the deficiencies that were identified in
2009 were repaired. Following completion of a Class EA in 2012 that examined alternative
means and measures for restoring the concrete-lined segment of the Drain, further repair works
were postponed. For the purpose of this report, it is assumed that the works identified in the
2012 EA will not be constructed. On this basis, the City should proceed with rehabilitating the
remainder of the concrete-lined channel as routine maintenance, to extend its effective service
life. Also, a thorough visual examination and sounding survey, should be completed, to assess
the condition of the concrete-lined and need for further repairs. In addition, at a frequency of 10
to 15 years, the assessment that was completed in 2009 should be supplemented with a thorough
visual inspection and representative sounding survey to determine whether the previously
identified deficiencies have progressed. Repair measures consistent with the repairs undertaken
in 2011 and 2012 should be implemented when and as required.
Sediment Control Facility – Construction of the sediment control facility between Sta 4+530
and 4+612 is recommended as a means of simplifying collection and removal of sediments from
the drain, and to avoid the need to undertake a substantial bottom-cleaning contract to remove
the sediments that have accumulated in previously improved segments of the drain (upstream of
Sta. 5+285). Establishment of the sediment control facility will mitigate the potential for
distribution of chemically-impacted sediments downstream. Once the sediment control facility
is constructed, and the recommended upstream channel improvements are completed, sediments
will be transported to the facility by normal stream flows and will accumulate within the basin.
The rate of infill will depend on the rate that upstream sediments that exist within the drain are
remobilized, and the rate that new sediments are introduced into the drain from storm drain
systems. In order to determine an appropriate frequency for evacuating sediments from the
facility, the rate of sediment infilling will need to be monitored. This will provide opportunity
to plan and implement removal of sediments, before the facility fills and sediments begin to pass
downstream.
When maintenance work is carried out on the drain, the cost of maintenance shall be assessed in
accordance with the proportions contained in the Schedule of Assessment presented in Section 9
of this report.
In addition to the aforementioned maintenance undertakings, I recommend that consideration be
given to implementing modifications to the outlet of the Central Avenue Stormwater Pond to
improve its stormwater management function. As noted previously, the pond was originally
constructed to address the future stormwater management needs for all undeveloped residential
lands within the upper tributary area of the Grand Marais Drain, particularly undeveloped lands
located upstream of Howard Avenue. Construction and operation of the pond as originally
envisioned was also intended to support removal of numerous smaller, existing ponds that are
located between Howard Avenue and Walker Road. It is our view that the current vegetated
state of the existing Central Avenue Pond and surrounding landscape minimize its attractiveness
to waterfowl (particularly geese), which we understand was the primary concern expressed by
the Windsor Airport in 1996 following its original construction. At that time, Canada Geese and
other waterfowl were attracted to the freshly graded and planted pond banks that abutted a
substantially larger and deeper permanent pool. The retrofit measures that were installed in
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1997 served to significantly lower the permanent pool water level, as well as restrict the volume
of water that could reach the southern portions of the pond during all but the most severe rainfall
events.
It is our view that further modification of the Central Avenue Pond outlet is warranted and
should be undertaken to improve the existing pond’s ability to attenuate peak flows from
upstream tributary lands. In addition to addressing the stormwater quantity requirements of any
remaining undeveloped residential lands, improvements to the outlet could enhance the impact
of the pond on downstream water quality, to the benefit of the entire watershed. We believe that
substantial improvements to the ponds function could be realized without reintroducing the
original concerns that were expressed by the Windsor Airport in 1996.
11.0 Renaming of Pillette Drain No. 1 and Grand Marais Branch Drain
Historically, three municipal drains had existed upstream of Central Avenue, which converged
into the Grand Marais Drain. These drains, listed from north to south, were known as the
Grand Marais Drain (i.e., upstream extension), Pillette Drain No. 1, and Pillette Drain No. 2.
Upstream of Central Avenue, the most northerly drain occurred as the upstream extension of the
Grand Marais Drain. The large majority of this former open drain has been replaced with
municipal sewer systems installed during road construction and the subdivision developments in
the area bounded by Grand Marais Road East to the north, Pillette Road to the east, and
Plymouth Road to the south. Today, no more than a 180 m long remnant of the original drain
remains.
The most southerly drain was known as the Pillette Drain No. 2. The remnant of this drain was
abandoned in June 2000, by City By-Law 210-2000. The drain segment was abandoned to
allow for infilling of the drain associated with proposed development of Daimler-Chrysler’s
Pillette Road facility. Under the same initiative by Daimler Chrysler, the portion of the middle
drain, the Pillette Drain No. 1, was relocated between Central Avenue and Plymouth Road.
The last known report prepared under the Drainage Act for maintenance or improvement of
these three drain segments was authored in 1944 by C. G. R. Armstrong and adopted by ByLaw
1671 of the Township of Sandwich East. The report addressed repair and improvement of both
the Pillette Drain Nos. 1 and 2. The 1944 report listed the length of Pillette Drain No. 1 to be
1,250 m (4,100 ft). Since then, there have been numerous drainage works and land
developments that have substantially altered local drainage patterns and tributary areas.
Presently, all of the lands that were formally tributary to the Grand Marais Drain (upstream of
Central Avenue) and Pillette Road Drain No. 1 are serviced either by a storm sewer on Grand
Marais Road East, or the realigned and/or remnant portion of the Pillette Road Drain No. 1.
Given the substantial nature of drainage alterations upstream of Central Avenue, pursuant to
Section 19 of the Drainage Act, we recommend that the remnants of the Pillette Drain No. 1 be
abandoned, and the Grand Marais Drain upstream of the Central Avenue Stormwater Pond be
relocated to the former route of the Pillette Drain No. 1. We further recommend that the 180 m
long remnant of the former Grand Marais Drain located upstream of the Central Avenue
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Stormwater Pond be hereafter referred to as the Grand Marais Branch Drain. The foregoing
changes are reflected in the Report Drawings attached hereto.
12.0 Approvals
The works recommended herein, and any future maintenance works are subject to approval of
various local, provincial and federal authorities, including the Essex Region Conservation
Authority (ERCA), Ministry of Natural Resources and Forestry (MNRF), Ministry of the
Environment, Conservation and Parks (MECP), and Department of Fisheries and Oceans
Canada (DFO).
13.0 Utilities
The cost estimates presented herein do not provide for relocating or adjusting existing utilities as
needed to complete the recommended works. In accordance with Section 26 of the Drainage
Act, if any existing utilities interfere with the construction of the recommended drainage works,
and require relocating or adjusting, the added cost of completing the works is directly
chargeable to the affected utility. Potential utilities that may have existing infrastructure within
the project limits include Union Gas Ltd., ENWIN Utilities Ltd., Bell Canada, MNSi, Windsor
Utilities Commission, and Hydro One.
14.0 Attachments
The following documents form part of this report and are appended hereto.
A.
B.
C.
D.
E.
F.
G.

On-site meeting minutes
Cost Estimates for Previously Designed Channel Improvements
Calculation of Assessment Apportionment
Specifications
City of Windsor General Conditions
Environmental Considerations
Drawings (Including: Watershed Plan, Plan Drawings, Drain Profiles, Sections,
Recommended Works Drawing Sets, and Reference Drawings Sets)

All of which is herewith submitted for consideration with copies for the affected Owners, the
relevant Ministries and any other agencies or departments with environmental or other interest.
Respectfully submitted,
Landmark Engineers Inc.

Daniel M. Krutsch, P.Eng.
Encl.
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APPENDIX A

On-site Meeting Invitation and Minutes

Record of On-Site Meeting
Grand Marais Drain Improvements
City of Windsor
Date:
Time:
Location:

29 April 2019
5:00 p.m.
Capri Pizzeria Recreation Complex
255 Pulford Road
Windsor, Ontario

Attendance:

April Adams – Roundhouse Centre
Dan McCulloch – Grand Central Business Park
Chris Pearson – FCA Canada
James Bryant – ERCA
Fahd Mikhael– City of Windsor
Adam Mourad – City of Windsor
Dan Krutsch – Landmark Engineers Inc.
Erika Krutsch – Landmark Engineers Inc

The following is a general summary of the items discussed at the above-noted meeting.
Item
1.0

Review Agenda and Highlight Purpose of Meeting
The meeting agenda was presented and the purpose of the meeting was reviewed.
The meeting intent was to provide information to all property owners and
stakeholders in an open forum and obtain feedback on any drainage issues they
may have. Convening of an on-site meeting is prescribed under Section 9(1) of
the Act for this purpose.

2.0

Present Brief History of the Subject Drains
A brief history of the subject drains and the need for improvement was presented.
The Grand Marais Drain is a municipal drain that was established under the
provisions of the Drainage Act, therefore any modification or improvement of the
Drains must be made in accordance with the Act. An Environmental Assessment
was undertaken in 2013 (Amended in 2015) which identified recommended drain
improvements along 5 distinct segments. The City has completed improvements
to three of the segments – those that occur on City owned property.
A new report is needed for the Grand Marais Drain to allow the remaining
improvements to be completed, and to permit proper maintenance of the Drain in
the future.
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The City has required, and continues to require secure outlet to the drain for local
sewers that service the local roadway network. The City requires further
improvement to the Grand Maris Drain for the proper drainage of its existing
roads and intends to complete the improvements under the provision of the
Drainage Act.

3.0

Highlight the Drainage Act Process
A summary of the process that will be followed in preparing the new reports, and
what the process entails once the new Engineer’s Report have been filed with the
City, was presented. The opportunities that the property owners have for appeal
were highlighted.
A new engineer’s report will be prepared and for the Grand Marias Drain, and
the report will be filed with the Clerk’s office within the next few months
(probably by the end of June). The City will send copies of the report, and notice
of meeting to consider report, to owners within the municipalities who are subject
to assessment or compensation, as well as to the conservation authority, railways,
road authorities, public utilities, the Ministry of Natural Resources and the
Director. Council will consider the reports at meeting held not less than 10 days
after the notices have been sent. Council may adopt report, by provisional by-law.
Council, within 30 days of the adoption of the report, will send a copy of the
provisional by-law and the date of the Court of Revision to all assessed or
compensated owners.
The Court of Revision will be held by the City not sooner than 20, nor later than
30 days from the date of mailing the by-law. Any owner wishing to appeal their
assessment must serve notice on the Clerk of the City at least 10 days before first
sitting of the Court. Any owner may appeal to Drainage Tribunal against the
decision of Court of Revision by notifying Clerk within 21 days of the
pronouncement of the decision of the Court of Revision. Any owner or public
utility may appeal the findings or recommendations of the Engineer’s Report to
the Drainage Tribunal within 40 days of mailing the notices, or the adoption of the
report. Council of the City may pass provisional by-law authorizing the work
after appeal period has elapsed, and there are no appeals, or all appeals are
completed.

4.0

Review any specific drainage needs
A few images showing the condition of the drain under high flows during a storm
in August 2017 were presented to highlight the need for further improvements to
the drain to address flood risk.
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5.0

Questions
Dan McCulloch from the Rosati Group asked if the Essex Region Conservation
Authority was involved in the process. It was noted that ERCA had significant
involvement in the EA and that they would have the usual involvement in the
process as prescribed by the Drainage Act. In reply to a query, it was noted that
the existing pond on the east side of Central Avenue will not form part of the
drain.
April Adams of the Terracap Roundhouse Centre queried whether works were
planned next to their property, and whether any future improvements would
address an issue they are experiencing with pedestrian access. It was confirmed
that additional works are required to complete the recommended channel
improvements near their property. However, the project would not address
pedestrian access issues. In regards to when any works would occur, it was noted
that construction schedule would depend on the outcome of the Drainage Act
process and when funds are allocated by the City.
Chris Pearson of FCA Canada noted that investments had been made to improve
the drain and remove impacted sediments in proximity to the Lafarge property and
raised some questions regarding future maintenance. It was noted that once the
report is adopted, future maintenance of the drain will be the responsibility of the
City.
The meeting was adjourned at approximately 6:00 p.m.
This meeting summary was prepared by Mr. Daniel M. Krutsch, P.Eng.

APPENDIX B

Cost Estimates for Previously Designed Channel Improvements

GRAND MARAIS DRAIN FLOOD CONTROL IMPROVEMENTS
REACH 2 - ROUNDHOUSE CENTRE - PHASE 3
SCHEDULE OF ITEMS AND PRICES
ITEM SPEC. DESCRIPTION
NO. CODE

UNIT

ESTIMATED
QUANTITY

UNIT
PRICE

TOTAL
PRICE

SECTION A - REMOVALS
1

5.2.0

Clear and grub existing vegetation within site limits

Lump Sum

$10,000.00

2

5.3.0

Remove and dispose of all debris, garbage and any deleterious
material and dispose of off-site

Lump Sum

$5,000.00

3

5.3.0

Remove and dispose of existing grade control structure

Lump Sum

$5,000.00

TOTAL SECTION A

$15,000.00

PART B - CHANNEL WORKS
1

6.3.0

Excavate new channel to the lines and grades indicated in the
Contract Drawings.

Cu.M.

2,500

$45.00

$112,500.00

2

6.4.0

Fill existing drain with suitable soils excavated from site, including
compaction and final grading.

Cu. M.

100

$50.00

$5,000.00

4

6.6.0

Fish Salvaging including downstream and upstream barriers

5

6.7.0

Construct Bulkheads on end of E.C. Row Culverts
a) Supply and place L50 SSP walls (4.5m long)
b) Supply and place wale incl. connections
c) Supply and place concrete for permanent headwalls including
reinforcement and forming
d) Place rip rap up against bulkheads as shown in the contract
drawings

$10,000.00

Lump Sum

Lin.M.

15

$2,000.00

$30,000.00

Lin.M.
Cu.M.

15
10

$200.00
$1,000.00

$3,000.00
$10,000.00

Lump Sum

$1,500.00

TOTAL SECTION B

$170,500.00

SECTION C - RESTORATION WORKS
1

8.2.0

Supply and Place Rock Sheeting as indicated on the drawings

2

8.3.0

Construct two (2) snake hibernacula as shown on the drawings

$60.00

$18,000.00

Lump Sum

b) Clear Stone

Tonnes

20

$45.00

$900.00

c) Rock

Tonnes

60

$45.00

$2,700.00

d) Filter Fabric

Sq.M.

2

$100.00

$200.00

$1,000.00

Lump Sum

$1,000.00

f) 100mm dia. Schedule 40 subdrain with backflow valve

Each

2

$600.00

$1,200.00

Cu.M.

235

$50.00

$11,750.00

a) Canada No. 1 Lawnseed mixture as specified.

Sq. M.

4,000

$5.00

$20,000.00

Supply and place chain link fence

Lin. M.

130

$70.00

$9,100.00

3

8.4.0

Supply, place and final grade topsoil (75mm thick minimum).

4

8.5.0

Supply and place seed and mulch at designated locations:
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300

a) Excavation

e) Place suitable wood and concrete debris

8.6.0

Tonnes
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ITEM SPEC. DESCRIPTION
NO. CODE

UNIT

QUANTITY

UNIT
PRICE

TOTAL
PRICE

Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each
Each

1
1
2
1
2
1
2
1
1
14
36
5
22
20
6
20
5
1

$500.00
$500.00
$400.00
$400.00
$400.00
$500.00
$400.00
$250.00
$150.00
$75.00
$20.00
$30.00
$30.00
$20.00
$30.00
$30.00
$30.00
$30.00

$500.00
$500.00
$800.00
$400.00
$800.00
$500.00
$800.00
$250.00
$150.00
$1,050.00
$720.00
$150.00
$660.00
$400.00
$180.00
$600.00
$150.00
$30.00

Tonnes

20

$100.00

$2,000.00

ESTIMATED

SECTION C - RESTORATION WORKS (Cont'd)
8.7.0

8.7.0

Supply and plant trees and shrubs
(see Restoration Plan for Plant List with details)
a) Clump Red Maple
b) Red Sunset Red Maple
c) Kentucky Coffee Tree
d) Tulip Tree
e) Pin Oak
f) Black Willow
g) Redmond Linden
h) Saskatoon Serviceberry
i) Grey Dogwood
j) Black Chokeberry
k) Red Osier Dogwood
l) Common Ninebark
m) Grow-Low Sumac
n) Wild Black Currant
o) Fragrant Sumac
p) Pasture Rose
q) Staghorn Sumac
r) American Elderberry
Supply and Place Armour stone as indicated on Restoration plan

TOTAL SECTION C

$76,490.00

SECTION D - CONTRACT COSTS
1

2

Mobilization and Demobilization

1B.15.0, Bonds (Performance and Labour & Material) and Insurance

Lump Sum

$10,000.00

Lump Sum

$7,000.00

16.0,17.0
5

Install and maintain sediment control measures

Lump Sum

$10,000.00

6

Contingency Allowance

Lump Sum

$30,000.00

18-026

TOTAL SECTION D

$57,000.00

SUB-TOTAL (A+B+C+D)

$318,990.00

Sept 2019

GRAND MARAIS DRAIN FLOOD CONTROL IMPROVEMENTS
REACH 3 - E.C. ROW CULVERTS
SCHEDULE OF ITEMS AND PRICES
ITEM SPEC. DESCRIPTION
NO. CODE

UNIT

ESTIMATED
QUANTITY

UNIT
PRICE

TOTAL
PRICE

SECTION A - REMOVALS
1

5.2.0

Cut curb along Howard Ave. to gain access to site

2

5.3.0

Remove existing trees designated for removal on drawings

3

5.4.0

4

Lump Sum

$750.00

Each

11

$300.00

$3,300.00

Remove Chain Link Fencing from most upstream limit of site

Lin. M.

40

$40.00

$1,600.00

5.5.0

Remove and store existing fence

Lin.M.

150

$40.00

$6,000.00

5

5.6.0

Remove portion of concrete channel for access ramp

Sq. M.

90

$65.00

$5,850.00

6

5.7.0

Dewater drain as needed

Lump Sum

$20,000.00

TOTAL SECTION A

$37,500.00

PART B - PROPOSED WORKS
1

6.2.0

Construct Bulkheads on ends of culverts as shown in the Contract
Drawings
a) Supply and install hot-dip galvanized AZ-12 hot-rolled SSP walls
(6.2m long)
b) Supply and install HSS wale, including connections
c) Drill holes in concrete
d) Supply and Place pins

Lin. M.
Lin. M.
EA
EA

35.5
35.5
24
24

$2,000.00
$200.00
$200.00
$120.00

$71,000.00
$7,100.00
$4,800.00
$2,880.00

Lin. M.

485

$75.00

$36,375.00

Cu. M.

365

$15.00

$5,475.00

Cu. M.

165

$20.00

$3,300.00

Tonnes

1,125

$60.00

$67,500.00

2

6.3.0

Erect Jersey barriers around disposal area

3

6.4.0

Prepare Disposal Area for GeoTubes
a) Strip and excavate down to proposed subbase and stockpile excess
material
b) Fill, grade and compact subbase

4

6.5.0

Supply and place clear stone base for GeoTubes

5

6.6.0

Supply and place GeoTubes

6

6.7.0

Hydraulically Excavate sediment into GeoTubes

7

6.8.0

6.9.0

18-026

$50,000.00

a) from open section of drain

Cu.M.

2,000

$65.00

$130,000.00

b) from north culvert barrel

Cu.M.

850

$75.00

$63,750.00

Cu.M.

10

$1,200.00

$12,000.00

Lump Sum
Lin.M.
Lin. M.
Each
Cu.M.
EA
EA
Tonnes
EA
Cu.M.

100
200
8
36
2
2
27
32
3

$45.00
$20.00
$60.00
$500.00
$1,200.00
$1,500.00
$55.00
$400.00
$800.00

$5,000.00
$4,500.00
$4,000.00
$480.00
$18,000.00
$2,400.00
$3,000.00
$1,485.00
$12,800.00
$2,000.00

Tonnes

1,100

$150.00

$165,000.00

Construct dewatering facility
a) Supply and place concrete chamber walls including reinforcement
and forming
b) Supply and place precast concrete lid
c) Supply and place 300mm bypass pipe
d) Supply and place 100mm dia. perforated pipe incl. Tees
e) Supply and place 150mm dia. pipe connections
f) Supply and place concrete to encase bypass pipe
g) Supply and place manhole frame and cover
h) Supply and place fixed ladder
i) Supply and place clear stone fill
j) Supply and place concrete dowels (600mm 15M)
k) Supply and place concrete splash pad

8

Lump Sum

Cap existing sediments in culvert with 150mm of Clear Stone
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ITEM SPEC. DESCRIPTION
NO. CODE

UNIT

QUANTITY

UNIT
PRICE

TOTAL
PRICE

Tonnes

150

$85.00

$12,750.00

Cu. M.

200

$6.00

$1,200.00

6.12.0
6.13.0
6.14.0

a) Excavate to lines and grades as indicated on the contract drawings
and stockpile material
b) Supply and place granular 'A' base
c) Supply and place reinforced concrete slab (200mm thick)
d) Supply and place geotextile material

Tonnes
Cu. M.
Sq. M.

260
50
275

$40.00
$800.00
$6.00

$10,400.00
$40,000.00
$1,650.00

11

6.15.0

Supply and place Granular 'C' in Open Segment of drain

Tonnes

600

$25.00

$15,000.00

12

6.16.0

Fish Salvaging including upstream barrier

ESTIMATED

PART B - PROPOSED WORKS (Cont'd)
9

6.10.0

Place rip rap downstream of existing SSP weir at the upstream site
limit
Construct Access Ramp and Pathway

10
6.11.0

Lump Sum

$10,000.00

TOTAL SECTION B

$763,845.00

SECTION C - RESTORATION WORKS
1

7.2.0

Supply, place and final grade topsoil (75mm thick minimum).

Cu.M.

200

$40.00

$8,000.00

2

7.3.0

Supply and place seed and mulch at designated locations:
a) Canada No. 1 Lawnseed mixture as specified.

Sq. M.

6,500

$3.00

$19,500.00

Lump Sum

3

7.4.0

Place stockpiled topsoil over GeoTubes

4

7.5.0

Install new chain link fencing to replace existing at most upstream
limit of site

Lin. M.

30

$150.00

$4,500.00

5

7.6.0

Reinstall fencing

Lin. M.

150

$120.00

$18,000.00

6

7.7.0

Install new gate in fence at access ramp location (6m wide)

Each

1

$1,000.00

$1,000.00

$7,500.00

TOTAL SECTION C

$58,500.00

SECTION D - CONTRACT COSTS
Lump Sum

$20,000.00

Lump Sum

$15,000.00

Supply and install temporary construction fencing
(approx. 50m)

Lump Sum

$3,000.00

Supply, install and maintain construction signage

Lump Sum

$2,000.00

5

Install and maintain sediment control measures on downstream
bulkhead (as shown on the Contract Drawings)

Lump Sum

$5,000.00

6

Contingency Allowance

Allowance

$90,000.00

1
2

Mobilization and Demobilization
1B.15.0, Bonds (Performance and Labour & Material) and Insurance
16.0,17.0

3

4

3.24.0
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TOTAL SECTION D

$135,000.00

SUB-TOTAL (A+B+C+D)

$994,845.00
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GRAND MARAIS DRAIN FLOOD CONTROL IMPROVEMENTS
REACH 4 - E.C. ROW CULVERTS TO
SCHEDULE OF ITEMS AND PRICES
ITEM SPEC. DESCRIPTION
NO. CODE

UNIT

ESTIMATED
QUANTITY

UNIT
PRICE

TOTAL
PRICE

SECTION A - REMOVALS
1

Clear and grub all trees and brush designated for removal on drawings
and dispose of off-site
Lump Sum

$45,000.00

2

Remove and dispose of top deck of existing concrete bridge

$15,000.00

3

Remove and dispose of existing concrete pad

Sq.M.

400

$40.00

$16,000.00

4

Remove existing chain link fence

Lin.M.

175

$40.00

$7,000.00

5

Remove and dispose of existing asphalt driveway

Sq.M.

200

$25.00

$5,000.00

6

Dewater drain as needed

Lump Sum

$20,000.00

7

Complete fish salvaging including upstream barrier

Lump Sum

$7,500.00

Lump Sum

TOTAL SECTION A

$108,000.00

PART B - EARTH WORKS
1

Strip and stockpile topsoil on site for re-use

2

Excavate new channel to the design lines and grades

3

Cu.M.

1,000

$5.00

$5,000.00

a) Class I Material

Cu.M.

300

$25.00

$7,500.00

b) Class II Material

Cu.M.

9,000

$10.00

$90,000.00

a) Class I Material

Cu.M.

300

$15.00

$4,500.00

b) Class II Material

Cu.M.

2,200

$8.00

$17,600.00

Fill existing drain with excavated material including compaction and
final grading

4

Place and compact Class II excavated material in adjacent park
landscaping berms

Lump Sum

$50,000.00

TOTAL SECTION B

$174,600.00

SECTION C - CHANNEL PROTECTION WORKS
1

8.4.0

Supply and install gabion basket retaining walls complete including
excavation, bedding, gabion stone, geotextile and backfill

Lin.M.

175

TOTAL SECTION C

$500.00

$87,500.00
$87,500.00

SECTION D - MISC. DRAINAGE WORKS
1

8.2.0

18-026

Extend existing drainage piping to suit proposed channel crosssection including bedding, backfill, connections and gabion mat outlet
as detailed
a) 8m of 150 CSP to be connected to steel pipe at Sta.

Lump Sum

$3,500.00

b) 5m of 200 CSP to be connected to clay pipe at Sta.

Lump Sum

$4,000.00

c) 4m of 150 PVC to be connected to PVC pipe at Sta.

Lump Sum

$3,000.00

d) 3m of 100 PVC to be connected to plastic pipe at Sta.

Lump Sum

$2,500.00

e) 3m of 600 CONC. to be connected to Conc. pipe at Sta.

Lump Sum

$6,000.00
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ITEM SPEC. DESCRIPTION
NO. CODE

UNIT

ESTIMATED
QUANTITY

UNIT
PRICE

TOTAL
PRICE

SECTION D - MISC. DRAINAGE WORKS (Cont'd)
1

8.3.0

Cut existing drainage piping to suit proposed channel cross-section
including disposal and gabion mat outlet protection
a) 1m of 200 Clay pipe at Sta.

Lump Sum

$2,000.00

b) 5m of 375 Clay pipe at Sta.

Lump Sum

$2,500.00

c) 10m of 150 PVC pipe at Sta.

Lump Sum

$1,500.00

d) 6m of 100 Plastic pipe at Sta.

Lump Sum

$1,500.00

e) 6m of 200 Steel pipe at Sta.

Lump Sum

$2,000.00

f) 8m of 200 Clay pipe at Sta.

Lump Sum

$2,000.00

g) 7m of 200 Plastic pipe at Sta.

Lump Sum

$2,000.00

h) 7m of 1500 Plastic pipe at Sta.

Lump Sum

$4,000.00

TOTAL SECTION D

$17,500.00

PART E - RESTORATION WORKS
1

Place and grade topsoil from existing stockpile

Cu.M.

1,000

$6.00

$6,000.00

2

Place and place seed and mulch

Sq.M.

4,500

$2.50

$11,250.00

3

Reinstall fencing

Lin.M.

175

$45.00

$7,875.00

4

Supply and install pre-engineered and pre-fabricated steel truss
pedestrian bridge including concrete abutments

Lump Sum

TOTAL SECTION E

$300,000.00
$325,125.00

SECTION F - CONTRACT COSTS
Lump Sum

$20,000.00

Lump Sum

$10,000.00

Supply and install temporary construction fencing
(approx. 50m)

Lump Sum

$3,000.00

Supply, install and maintain construction signage

Lump Sum

$2,000.00

5

Install and maintain sediment control measures

Lump Sum

$5,000.00

6

Contingency Allowance

Lump Sum

$50,000.00

1
2

Mobilization and Demobilization
1B.15.0, Bonds (Performance and Labour & Material) and Insurance
16.0,17.0

3

4

3.24.0
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TOTAL SECTION F

$90,000.00

SUB-TOTAL (A+B+C+D)

$802,725.00
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APPENDIX C

Calculation of Assessment Apportionment

APPENDIX C
EXPLANATION OF CALCULATION OF ASSESSMENT SCHEDULE
FOR THE
UPPER GRAND MARAISDRAIN IMPROVEMENTS
CITY OF WINDSOR
1.0 Apportionment of Benefit, Outlet Liability and Special Benefit
We have assessed that none of the works are associated with improvement or
maintenance of privately-owned access structures. Therefore, all costs the works are
assessed as Benefit and Outlet Liability.
We assess that the principal function of the Grand Marais Drain, in its current state, is to
mitigate flooding. Therefore, we assess that 60% of the cost of the works should be
assessed as benefit, and that remaining 40% of the project costs should be assessed as
outlet and injury liability.
2.0 Equivalent Area Method
Having due regard for the runoff generating potential of the road right-of-ways
(accounting for the pavement, sidewalk and driveway areas) compared to the runoff
generating potential of other lands within the watershed, we assess that roads should be
assessed at a higher rate than residential lots and other lands. Based on our independent
calculations, and having due regard for the Equivalent Area factors adopted in the report
authored by Mr. Ed LaFontaine in 1993, we have adopted a multiplication factor of 2.5
for the roadways.
3.0 Overview of Assessment Calculation
STEP 1
The total project cost were first apportioned into benefit and outlet liability as follows:
Benefit = Estimated Cost x 0.6 = $3,597,544.66 x 0.6 = $2,158,526.80
Outlet = Estimated Cost x 0.4 = $3,597,544.66 x 0.4 = $1,439,017.86
STEP 2
The total calculated tributary land area of 3,480 ha was separated into Lands and Roads
areas of 2,784 ha., and 696 ha., respectively. The road area was factored up by a factor of
2.5, as discussed above. An equivalent road area was calculated as follows:
Equivalent Road Area = 696 x 2.5 = 1,740 ha.
The Equivalent Total Area was calculated to be 2,784 + 1,740 = 4,524 ha.

STEP 3
The ratio of Road and Lands assessments were calculated by proportioning the equivalent
areas as follows:
Roads Apportionment
Equivalent Road Area / Equivalent Total Area = 1,740/4,524 = 38.46%
Lands Apportionment
Land Area / Equivalent Total Area = 2,784/4,524 = 61.54%
STEP 4
The Benefit and Outlet Assessments were assessed against the roads and lands at the
foregoing proportions as follows:
Benefit Apportionment
Roads = $2,158,526.80 x 0.3846 = $ 830,202.61
Lands = $2,158,526.80 x 0.6154 = $ 1,328,324.18
Outlet Apportionment
Roads = $1,439,017.86 x 0.3846 = $ 553,468.41
Lands = $1,439,017.86 x 0.6154 = $ 885,549.45
The Schedule of Assessment reflects the foregoing methodology.

APPENDIX D

Specifications

APPENDIX D
SPECIFICATIONS FOR THE
UPPER GRAND MARAISDRAIN IMPROVEMENTS
CITY OF WINDSOR
1.0 Description of Work
The work to be completed under this Contract consists of the furnishing of all labour,
equipment, supervision and materials necessary to carry out the following:
•

Substantial brushing and clearing of woody vegetation from the drain bottom and
drain banks from Sta 0+000 to 1+368, Sta 5+012 to 5+285, Sta 7+366 to
8+148, Sta 8+520 to 8+764, and Sta 8+831 to 8+977 in accordance with the
drawings and specifications Work should entail the following:
o removal all woody vegetation along the north channel bank below the 1:100
year flood level.
o Substantial removal of all woody vegetation along the north channel bank
below the 1:100 year flood level. Larger trees on the south bank, that are
rooted no more than 1m below the 1:100 year flow level, and provide shade to
the low flow channel, can be maintained to supplement fish habitat.
o Where phragmites growth is sever within the channel bottom, bottom clean or
otherwise remove old plant stalks.

•

Deepening and widening of the drain from Sta 4+535 to 4+612 and Sta. 4+612 to
5+012 in accordance with the design drawings and specifications prepared by
Landmark Engineers Inc, from Sta. 5+012 to 5+285 in accordance with the design
drawings and specifications prepared by BTS Consulting Engineers, all of which
form part of this report. The channel improvements should also include
construction of the sediment collection facility as detailed in the drawings entitled
“Grand Marais Drain Flood Control Improvements Reach 3 – E.C. Rowe
Culverts”. Construction of the facility will allow for effective management of
sediments that have been impounded within upstream segments of the drain, as
well as future sediments that are delivered to the drain, by local storm sewers.

•

Removal of the culvert extension under the CP Railway culvert from Sta. 7+346
to 7+354. In conjunction with removal of the extension, the original headwall
will be restored to its original condition, new steel sheet pile retaining walls shall
be installed to the lines and grades indicated on the drawings, a low flow channel
shall be constructed through the culvert from Sta. 7+346 to 7+360, as detailed on
the drawings, and the balance of the drain invert from Sta. 7+300 to 7+346 shall
be excavated and lined to match the downstream channel gradient.

•

Installing 36 m of 750mm diameter low flow pipe at Elsmere Avenue (Sta. 5+668
to 5+690) to match the upstream and downstream design channel invert, either by
open cut or jack and bore method.

•

Rehabilitating the existing 2130mm diameter culvert that crosses the Central
Avenue right-of-way using trenchless technology. Due to the specialized and
proprietary nature of most trenchless culvert lining technologies, this work should
be let by “Request for Proposal” means and methods rather than the traditional
“Design/Tender/Build” method of construction procurement

The foregoing description is general only and must not be considered as limiting the
scope of work.
Improvements to the Upper Grand Marais Drain were completed under numerous
construction contracts dating back to 1970. Designs have been prepared for the
remaining unimproved segments of the drain that were the subject of a Class
Environmental Assessment undertaken in 2012, namely:
•
•
•

Reach 2 – Roundhouse Centre (Easterly 60 to 70 m of this segment of drain)
Reach 3 – E.C. Row Culverts
Reach 4 – From E.C. Row Expressway extending 280m northeast of the North
Service Road

Separate drawing and specification packages were prepared for each drain reach/segment,
in anticipation that the remaining drain improvements would be completed as separate
construction contracts. Abbreviated versions of the specifications that were prepared for
each reach/segment follow this general specification. In addition to the project specific
specifications, reference is made to applicable OPSS Forms and City of Windsor
Standard Specifications. OPSS Forms can be accessed at:
http://www.raqsb.mto.gov.on.ca/techpubs/ops.nsf/OPSHomepage
Applicable sections of the City of Windsor Standard Specifications can be accessed at:
https://www.citywindsor.ca/business/buildersanddevelopers/Pages/StandardSpecifications.aspx
Both standards shall govern the drainage improvement works.
2.0 Alignment and Profile
The drain improvements shall be constructed along the general alignment shown in the
Plan and Profile Drawings for each drain segment and in a manner that avoids
disturbance to the adjacent properties. The horizontal alignment throughout must be set
to the satisfaction of the Drainage Superintendent and the Engineer.

Excavation must be made to the depth indicated by the invert elevations shown on the
drain profiles. The grade line shall be established in the field by the Contractor based on
the bench marks provided or other suitable means approved by the Engineer.
3.0 List of Drawings
The following drawings are part of this Contract.
DRAIN DEFINITION DRAWINGS
(DRAWING NO. - DRAWING TITLE)
18-026-01
18-026-02
18-026-03
18-026-04
18-026-05
18-026-06
18-026-07
18-026-08
18-026-09
18-026-10
18-026-11
18-026-12
18-026-13

-

WATERSHED PLAN
PLAN DRAWING (STA. 0-060 TO 1+620)
PLAN DRAWING (STA. 1+620 TO 3+280)
PLAN DRAWING (STA. 3+280 TO 5+000)
PLAN DRAWING (STA. 5+000 TO 6+720)
PLAN DRAWING (STA. 6+720 TO 8+148)
PLAN DRAWING (STA. 8+148 TO 8+977)
DRAIN PROFILE (STA. 0-040 TO 1+600)
DRAIN PROFILE (STA. 1+600 TO 3+240)
DRAIN PROFILE (STA. 3+240 TO 4+880)
DRAIN PROFILE (STA. 4+880 TO 6+520)
DRAIN PROFILE (STA. 6+520 TO 8+140)
DRAIN PROFILE (STA. 6+520 TO 8+140)
& MISCELLANEOUS DETAILS
18-026-14 - SECTIONS (STA. 0+200 TO 4+380)
18-026-15 - SECTIONS (STA. 4+450 TO 7+150)
18-026-16 - SECTIONS (STA. 7+300 TO 8+977)
PROPOSED WORKS DRAWING SETS
(DRAWING SET, PROJECT TITLE, DRAWING NOs.)
DRAWING SET 3
GRAND MARAIS DRAIN FLOOD CONTROL IMPROVEMENTS
REACH 2 - ROUNDHOUSE CENTRE - PHASE 3
DRAWING NOs. 14-017-R2-01 THROUGH 14-017-R2-06
DRAWING SET 4B
GRAND MARAIS DRAIN FLOOD CONTROL IMPROVEMENTS
REACH 3 - E.C. ROW CULVERTS
DRAWING NOs. 14-017-R3-01 THROUGH 14-017-R3-07
DRAWING SET 5
GRAND MARAIS DRAIN IMPROVEMENTS
DRAWING NOs. M229-01 THROUGH M229-06

REFERENCE DRAWING SETS
(DRAWING SET, CONTRACT NOs OR PROJECT NOs)
DRAWING SET 1 - CONTRACT NOs 70-28, 72-32, 73-2, 74-1, 75-1, 76-1, 7724, AND HWY 401 CULVERT CV6
DRAWING SET 2 - PROJECT NO 13-010
DRAWING SET 3 - PROJECT NOs 15-009 AND 16-005
DRAWING SET 4A - CONTRACT NO 70-88
DRAWING SET 6 - CONTRACT NO 95-17
DRAWING SET 7 - PROJECT NO 15-009-R5
DRAWING SET 8 – TENDER NO 44-15 AND CONTRACT NO 2007-3042
DRAWING SET 9 - CONTRACT NO 82-08 AND PROJECT NO 09-1434
DRAWING SET 10 - PROJECT NO 15-010
DRAWING SET 11 - PROJECT NO LA-2337
DRAWING SET 12 - PROJECT NO S-1389 AND PROJECT NO S-1491
4.0 Clearing and Brushing
OPSS Form 201 shall apply and govern except as amended or extended herein. The
Contractor shall clear, remove and dispose of off-site all woody vegetation (i.e. trees,
stumps, shrubs, brush, etc.) from within the working limits as is required to complete the
drain improvements.
Any trees located below the top of slope and within the upper one third of the drain bank,
that are larger than 200mm in diameter shall be flagged for assessment by the Engineer
prior to their removal. The Contractor shall take precautions to prevent damage to any
trees, shrubs, etc. that are designated to be protected and saved. The replacement and/or
repairs of damaged trees shall be undertaken by a qualified person, approved by the
Engineer.
All brush and trees removed by the Contractor shall be disposed of off-site by the
Contractor. No brush shall be buried or burned unless otherwise specified. Any burning
of brush shall be done in conformance with local and provincial rules and regulations
governing the same.
Upon completion of the work, the contractor shall trim any broken limbs or branches
from standing trees. The proper disposal of all brush and trees removed during the course
of construction shall be to the satisfaction of the Drainage Superintendent and Engineer.
5.0 Excavation and Trucking of Excavated Material
OPSS Form 206 (MUNI) and City of Windsor Standard Specification S3, shall apply and
govern except as amended or extended herein. The channel shall be excavated to within
50mm± of the design profile. The remainder of the channel cross-section shall be
constructed to within 50mm± of the design section. Over-excavation of the drain bottom
will be corrected using compacted site selected material as approved by the Engineer and

at no cost to the Owner. Over-excavation of the drain bank beyond the specified
tolerances shall require that the bank be repaired in accordance with a repair detail
prepared by a Professional Engineer (retained by the Contractor). The repair detail shall
be subject to review by the Engineer. The full cost of the repair, including the fees of the
aforementioned Professional Engineer, shall be borne by the Contractor.
All excavated materials, in excess of those required for infilling of the existing drain,
shall be disposed of off-site. The procurement of, and fees associated with, any and all
approvals required prior to hauling and disposing of surplus materials off-site shall be the
sole responsibility of the Contractor. Any areas that are damaged by hauling or disposal
operations shall be restored to original or better condition.
6.0 Fill Existing Drain
OPSS Form 206 (MUNI) shall apply and govern except as amended or extended herein.
The existing drain shall be filled to the lines and grades shown on the Drawings including
grading, compaction and benching of the existing slopes. The soils used for filling shall
be Class II soils (non-impacted) from the on-site excavation of the new channel. The fill
shall be placed in lifts, as is required to achieve a uniform compaction of 95% Standard
Proctor Density.
7.0 Disposal of Surplus Earthen Material
All surplus excavated material shall be disposed of off-site unless otherwise designated in
the contract drawings. A portion of the material will be used to fill the existing drain.
Suitable excess material will be incorporated into other fill locations associated with the
drain corridor or disposed of as directed by the Engineer.
8.0 Rock Protection at Outfalls
OPSS Form 407, 511, 1004 and 1860 shall apply and govern except as amended or
extended herein. This work shall include installation of rip rap erosion protection on
geotextile fabric at all locations where outfalls tie into the new drain as detailed on the
Drawings. Geotextile fabric shall be non-woven and must meet the following minimum
standards:
Grab Tensile (kN)
Mullen Burst (kPa)
Tear Strength (kN)

1.0
2900
0.4

The Contractor shall submit proof to the Engineer in advance of the work that the product
supplied meets the above minimum standards.

9.0 Rock Sheeting
OPSS Forms 511 and 1004 shall apply and govern except as amended or extended herein.
The Contractor shall supply and place the rock sheeting for erosion protection purposes to
the lines and grades depicted on the drawings and as specified. The rock shall be
supplied from an approved source, and shall consist of 300mm nominal rip rap ranging in
size from 200mm to 450mm (8” to 18”), with the majority of material being in the 300
mm (12”) range. The rock sheeting shall be placed in such a manner as to provide a
uniform mat thickness and surface as shown on the Drawings, and in the locations
indicated on the Drawings.
10.0 Culverts and Headwalls
OPSS Forms 180, 422, 501, 902, 1002 (MUNI), 1010, 1350 (MUNI), 1440 and 1821
shall apply and govern except as amended or extended herein.
The precast culvert sections shall be supplied by a manufacturer possessing a current
Prequalification Certificate issued under the Plant Prequalification Program as outlined in
the Ontario Concrete Pipe Association (OCPA) publication, Prequalification
Requirements for Precast Concrete Drainage Products. The culvert sections shall conform
to the dimensions shown in these Contract Drawings and shall be designed in accordance
with CSA.S6-06, the Canadian Highway Bridge Design Code.
The Contractor shall submit Shop Drawings, sealed by a Professional Engineer who is
registered and licensed to practice in the Province of Ontario, for the design of the precast
concrete culvert sections. The Shop Drawings shall be submitted for review by the
Engineer prior to the start of manufacturing of the precast concrete culvert sections.
Waterproofing of the culverts shall conform to Forms OPSS Forms 914, 1213 and 1215,
except as amended and extended herein. This work shall include supply and installation
of the new rubberized asphalt waterproofing membrane on the new precast concrete
culverts, including all surface preparation and tack coats (as required to carry out work to
OPSS standards).
Installation of Precast Concrete Block Headwalls shall conform to OPSS Forms 180, 501
(MUNI), 902, 1002 (MUNI), 1010 (MUNI), 1350 (MUNI), AND 1440 (MUNI) shall
apply and govern except as amended or extended herein. This work shall consist of all
equipment and labour required to install precast concrete Easy Block (or approved
equivalent) sections as depicted in the Drawings, complete, including layout, excavation,
installation, soil reinforcement, backfill, bedding and compaction. The precast blocks
shall be Easy Block plain style blocks by Underground Specialties (or approved equal).
The blocks shall be installed in accordance with the manufacturer's specifications.
The Contractor shall install 150mm diameter perforated sub-drains with filter sock at the
locations shown. The work shall conform to OPSS Form 405.

Culvert backfill, cover shall consist of compacted Granular 'A' road base as shown on the
Drawings. OPSS Form 314, 501 (MUNI) and 1010 (MUNI) shall apply and govern
except as amended or extended herein. The granular material shall be placed in
maximum 250mm thick loose lifts and compacted to 100% of Standard Proctor
Maximum Dry Density.
11.0 Steel Sheet Pile Channel Walls and Headwalls
OPSS Forms 903, 906 and 911 shall apply and govern except as amended or extended
herein. The Contractor supply and install new steel sheet pile walls as detailed in these
Drawings, including excavation, pile driving, wales, struts, pile caps, tie-rods, hardware,
welding and backfill.
All structural steel shall conform to CAN/CSA G40.21-M, Grade 350W, and shall be hotdipped galvanized in conformance with CAN/CSA G164-M92.
All bolted connections shall conform to ASTM A325M or A490M and shall include the
supply of all nuts, washers, plates, and hardware needed to make a sound connection. All
threaded bars, nuts and washers shall be hot-dip galvanized in conformance with
CAN/CSA G164-M92. All welded connections shall meet the requirements of CSA
W59-M89 and shall develop the full strength of the joined members.
Steel sheet piling shall be as indicated in the contract drawings and shall be driven to the
depths and in the locations shown on these Drawings. The method of driving and the pile
driving equipment employed shall be subject to the approval of the Engineer. The
Contractor's driving operations shall not cause a degree of vibration that may be harmful
to existing structures.
Wales, struts and miscellaneous hardware shall be as indicated in the drawings.
12.0 Pedestrian Barricades, Guards and Rails
The Contractor shall supply and install the new pedestrian barricades, guards and rails as
detailed in the Drawings. Steel posts and railings, base plates and connection to the new
headwalls, precast blocks and pile caps shall be as illustrated. All steel components of
the pedestrian barricade shall conform to ASTM A325M or A490M and shall be hotdipped galvanized in conformance with CAN/CSA G164-M92.
13.0 Topsoil
OPSS Forms 802 and City of Windsor Standard Specification S34, apply and govern
except as amended or extended herein. This work shall consist of supply, placement and
grading a minimum thickness of 100mm (4”) of clean topsoil at the locations indicated in
the Drawings. The topsoil supplied shall be free from roots, vegetation and other debris
and shall be from a source approved by the Owner/Engineer.

16.0 Seed and Mulch
This work shall consist of all material, labour and equipment required to supply and place
hydraulic seed, mulch and fertilizer on the areas indicated in the Contract Drawings and
areas that have been disturbed during construction.
The seed mixture supplied shall have the following composition:
10% Red Clover (Medium Type)
15% Quebec Perennial Ryegrass
25% Tall Fescue
25% Creeping Red Fescue
15% Richmond Timothy
10% Kentucky Bluegrass
The mix shall be applied at the rate of 100 kg/hectare and the fertilizer (8-32-16) shall be
applied at a rate of 200 kg/hectare.
The Contractor shall be responsible to water the planted areas as required to ensure that
the seed germinates and the grass grows. Areas of the site with less than 75%
germination shall be re-seeded. The mulch shall be a bonded fibre matrix (Soil Guard
bonded fibre matrix or equivalent).
The Contractor’s price shall include all watering required to ensure that the seed
germinates and the grass grows. Areas of the site with less than 75% germination shall
be re-seeded.
17.0 Trees and Shrubs
This work shall include all labour, equipment and materials required to supply and place
trees and shrubs in the locations indicated in the Contract Drawings. The trees and
shrubs used for this item shall be from a supplier approved by the City. The Contractor’s
price shall include all watering required.
18.0 Fish Salvage
Prior to undertaking any improvements or repairs were fish may exist, measures shall be
taken to collect and transfer fish and other aquatic or amphibious species from work areas
to other areas of the Broadway Drain.
In an effort to minimize fish stress and mortality, the Contractor shall be required to
subcontract this work to a qualified fisheries biologist.

18.1 Coordination
The contractor shall be solely responsible for coordination of the fish salvage
works with other works so as to ensure that the fish collection/transfer can occur
in advance of other work included in this contract. Neither the Owner nor the
Engineer will bear any responsibility for delays that may occur as a result of
inadequate coordination of the work by the Contractor.
18.2 Fish Handling Guidelines
General fish handling guidelines are detailed below.
a) The drain(s) will be blocked or diverted according to individual project
section drawings.
b) All fish will be removed from the project site through electrofishing, small
seine and dip nets (various mesh size 1/8 – 1/4) and immediately
transferred to aerated coolers located onshore.
c) Fish will be graded (size) and transferred in aerated tanks to sites upstream
of the project area. Size separation is conducted to reduce damage and
stress on the fish.
d) All transfer tanks will contain water from the original water body in order
to reduce thermal or chemical stress on the fish.
e) All Round Gobies encountered (Neogobius melanostomus) will be
humanely euthanized by MS222 overdose on site according to Canadian
Council on Animal Care protocols. Fish carcasses will be disposed as
biological waste through protocols issued through Chemical Control
Center (Waste) University of Windsor.
f) All fish will be rapidly inspected for signs of obvious disease and
excessive parasite infection. Fish that have been damaged by sampling,
exhibit loss of equilibrium or have obvious signs of terminal disease will
also be euthanized.
g) All fish will be acclimated prior to release. Water from the release site will
be slowly introduced in to the transfer tank in order to ensure both thermal
and chemical equilibrium has been achieved prior to release.
h) Fish will be released into appropriate habitat that (i.e. abundant cover) to
allow for adjustment and to avoid predation. Larger fish will be released
into deeper water under the same conditions previously described.
i) A species diversity list will be issued to the City of Windsor upon
completion of transfer.
18.3 Notifications
The Contractor shall be required to provide the Engineer with 48 hours notice of
the fish transfer operation/activity.

19.0 Protection of Existing Utilities
The Contractors will satisfy themselves as to the location of any public utilities, power or
transmission lines, underground cables, etcetera. which may be affected by the doing of
any work and will conduct their operation so as to in no way interfere with the same. If
in the doing of any work such lines, underground cables, etcetera, are damaged, the
Contractor will save the Municipality or Engineer harmless from any cost or damage
resulting therefrom.
It will also be the Contractor’s responsibility to get any permits that may be required to
carry out the work and also to see that the proper authorities are notified that he is
working in the vicinity of any public utility, power or transmission lines, underground
cables, etc. All work that is carried out in the vicinity of any of the above shall be carried
out in accordance with their specifications or regulations for the same, as if their
specifications or regulations formed part of this specification.
Where the Contractor is working on or adjacent to a road, he shall at his own expense,
provide for the safe passage and control of traffic by placing, maintaining, changing and
removing such barricades, signs, flags, lights (including flashing lights and flagmen), as
are required for the proper notification and protection of the public approaching or
passing through any part of the work area. All signs, flags, lights, etc. so used shall be in
conformance with the provisions of Book 7 of the Ontario Traffic Manual. The
Contractor will save harmless the Municipality and the Engineer from any legal actions
resulting from any negligence or carelessness on the part of the Contractor which may
result in damage claims for improper traffic control procedures.
The Contractor shall take all risks from floods or casualties of any kind.
The Contractor shall not sublet the whole or any part of this Contract without the
approval of the Municipality and the Engineer.
20.0 Working Area and Access Corridor
The designated working area for this drain shall be limited to the north and south property
lines from STA: 0+000 to STA: 0+270. Construction and maintenance access to this
reach shall be via the 6m wide corridor between the north top of slope and the property
limit.
For the remainder of the drain, from STA: 0+270 to 0+668, the designated working area
along the south side of the drain is limited to 5m beyond the new top of slope, and to the
road right-of-way along the north side of the drain.

21.0 Clean-up
After the Contractor has completed his work, he shall clean-up the site, removing all
debris or any other waste materials in a neat and workmanlike manner, leaving the job in
a neat and tidy condition and subject to the approval of the Drainage Superintendent and
the Engineer.
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SECTION 5
REMOVALS
SPECIAL PROVISIONS

REMOVALS
SPECIAL PROVISIONS
1.0

GENERAL
These Removals Special Provisions shall apply to and form part of this Contract.
The Contractor's attention is drawn to Clause 3.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Removals Special Provisions shall
be carefully read and adhered to by the Contractor.

2.0

CLEAR AND GRUB EXISTING VEGETATION
General
OPSS Form 201 shall apply and govern except as amended or extended herein.
Scope of Work
This work shall consist of all labour and equipment required to clear, remove and
dispose of off-site all woody vegetation (i.e. trees, stumps, shrubs, brush, etc.)
from within the working limits as is required to construct the new channel and
proposed works.
The Contractor shall note that some trees or shrubs may be flagged on-site for
saving. The Contractor shall take precautions to prevent damage to any trees,
shrubs, etc. that are designated to be protected and saved. The replacement and/or
repairs of damaged trees shall be undertaken by a qualified person, approved by
the Engineer.
All brush and trees removed by the Contractor shall be disposed of off-site by the
Contractor. No brush shall be buried or included unless otherwise specified in the
newly constructed works. Any burning of brush shall be done in conformance
with local and provincial rules and regulations governing the same. The proper
disposal of all brush and trees removed during the course of construction shall be
to the satisfaction of the Owner and Engineer.
The Contractor shall prevent the removed material from falling into the
watercourse. All removed materials shall be disposed of off-site and in
conformance with the Environmental Protection Special Provisions of this
Contract.

3.0

REMOVE AND DISPOSE OF DEBRIS, GARBAGE FROM SITE
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to remove all
debris (i.e. concrete, wood, garbage, tires, etc.) from the existing drain within the
site limits. The Contractor shall note that any concrete debris found shall be
salvaged for reuse in construction of the snake hibernacula. All other materials
shall be disposed of off-site.
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The Contractor shall note that material disposed of off-site shall be disposed of in
conformance with the Environmental Protection Special Provisions of this
Contract.
4.0

REMOVE EXISTING GABION BASKETS
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to remove
the existing gabion baskets from the embankments of the existing drain
immediately east of Grand Marais Road West (see Contract Drawings for
location). This work shall include the salvage and stockpile on-site of the gabion
rock.
The Contractor shall note that the wire baskets shall be disposed of off-site and in
conformance with the Environmental Protection Special Provisions of this
Contract.

5.0

REMOVE EXISTING CHAIN LINK FENCE
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to remove
and dispose of off-site the existing chain link fence along the north side of the
Grand Marais Drain from the concrete bulkhead to the west property line as
shown on the Contract Drawings.
The Contractor shall note that all materials shall be disposed of in conformance
with the Environmental Protection Special Provisions of this Contract.

6.0

REMOVE AND DISPOSE OF EXISTING CONCRETE BOTTOM
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to remove
and dispose of off-site the existing reinforced concrete channel bottom through
the access culvert and the railway culvert. including sawcutting as required. The
Contractor shall note that the existing bottom consists of a 250mm thick
reinforced slab.
The Contractor shall note that all materials shall be disposed of in conformance
with the Environmental Protection Special Provisions of this Contract.

7.0

REMOVE AND DISPOSE OF CONCRETE FOOTINGS
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to remove
and dispose of off-site the existing concrete footings that remain from the old
structure under the South Cameron Bridge. The footings shall be removed to a
depth below the proposed granular base for the new concrete bottom (as detailed
in the Contract Drawings).
The Contractor shall note that all materials shall be disposed of in conformance
with the Environmental Protection Special Provisions of this Contract.
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CHANNEL WORKS
SPECIAL PROVISIONS
1.0

GENERAL
These Channel Works Special Provisions shall apply to and form part of this
Contract.
The Contractor's attention is drawn to Clause 3.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Channel Works Special Provisions
shall be carefully read and adhered to by the Contractor.

2.0

MATERIALS
The materials used to complete the channel works shall be as detailed in these
Special Provisions.
Concrete
OPSS Forms 1303 and 1350 shall apply and govern except as amended or
extended herein.
All concrete work shall be completed to the minimum requirements of CSA
A23.1 and the following specifications:
a)
b)
c)
d)
e)

Minimum concrete strength @ 28 days = 30 MPa
Maximum aggregate size = 19 mm
Specified air content = 5% to 7%
Maximum water/cement ratio (by weight) = 0.45
The use of Type WN water reducing admixtures shall be permitted (in
accordance with OPSS 1303)
f) Maximum 25% SCM replacement (slag only)
g) No water is to be added to the mix on-site or during transport
The Contractor shall submit a concrete mix design to the Engineer for approval at
least five (5) working days in advance of placement.
An independent inspection and testing company shall be appointed by the Owner
to test the concrete in accordance with CSA A23.2. The Contractor shall assist
the testing company as needed to carry out the testing of cylinders (laboratory and
field-cured), slump tests and air entrainment tests. Air entrainment tests will be
carried out on every load of concrete delivered to the site. Concrete not in
conformance with these specifications will be rejected. Any costs associated with
the rejection and replacement of out-of-spec concrete shall be borne solely by the
Contractor.

CHWSP-1
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Reinforcing Steel
All steel reinforcing bars shall be Grade 400 deformed bars, as defined in CSA
G30.12-M77. Some of the reinforcing bars are to be hot-dip galvanized (see
below).
3.0

EXCAVATE NEW CHANNEL
OPSS Form 206 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all material, equipment and labour required to
excavate the new channel to the lines and grades indicated on the Contract
drawings. The channel cross-section shall be constructed to within 50mm ± of the
design section. Over excavation will be corrected using compacted site selected
material as approved by the Engineer and at no cost to the Owner.
The Contractor shall note that all excavated soil shall remain on-site for
construction of the new channel section and for use in designated fill areas.

4.0

FILL EXISTING DRAIN
OPSS Forms 206 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour, equipment, and material required to
construct the fill areas of the proposed channel section to the lines and grades
shown on the Contract Drawings including grading, compaction and benching of
the existing slopes. The soils used for this item shall be from the on-site
excavation of the new channel (suitable materials only) and shall be placed in
lifts, as is required to achieve a uniform compaction of 95% Standard Proctor
Density.

5.0

EXCAVATE CHANNEL TO TIE INTO DOWNSTREAM PHASE
OPSS Forms 206 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour, equipment, and material required to
construct an even transition from the downstream end of the South Cameron
Bridge to approximately 15m downstream including excavation, and removal of
the existing armour stone and gabion stone.
The Contractor shall note that all excavated soils and rock shall remain on-site for
reuse in construction of the new channel works.

6.0

FISH SALVAGING
Scope of Work
This work shall consist of all labour, equipment and material required to collect
and transfer fish and other aquatic or amphibious species from work areas to other
areas of the Grand Marais Drain prior to completing construction works. The
work shall also consist of all labour, equipment and material required to install a
fish passage barrier at the upstream end of the site to prevent fish from entering
the work area.
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In an effort to minimize fish stress and mortality, the Contractor shall be required
to subcontract this work to a qualified fisheries biologist.
Coordination
The contractor shall be solely responsible for coordination of the fish salvage
works with other works so as to ensure that the fish collection/transfer can occur
in advance of other work included in this contract. Neither the Owner nor the
Engineer will bear any responsibility for delays that may occur as a result of
inadequate coordination of the work by the Contractor.
Fish Handling Guidelines
General fish handling guidelines are detailed below.
1. The drain(s) will be blocked or diverted according to individual project
section drawings.
2. All fish will be removed from the project site through electrofishing, small
seine and dip nets (various mesh size 1/8 – 1/4) and immediately
transferred to aerated coolers located onshore.
3. Fish will be graded (size) and transferred in aerated tanks to sites upstream
of the project area. Size separation is conducted to reduce damage and
stress on the fish.
4. All transfer tanks will contain water from the original water body in order
to reduce thermal or chemical stress on the fish.
5. All Round Gobies encountered (Neogobius melanostomus) will be
humanely euthanized by MS222 overdose on site according to Canadian
Council on Animal Care protocols. Fish carcasses will be disposed as
biological waste through protocols issued through Chemical Control
Center (Waste) University of Windsor.
6. All fish will be rapidly inspected for signs of obvious disease and
excessive parasite infection. Fish that have been damaged by sampling,
exhibit loss of equilibrium or have obvious signs of terminal disease will
also be euthanized.
7. All fish will be acclimated prior to release. Water from the release site will
be slowly introduced in to the transfer tank in order to ensure both thermal
and chemical equilibrium has been achieved prior to release.
8. Fish will be released into appropriate habitat that (i.e. abundant cover) to
allow for adjustment and to avoid predation. Larger fish will be released
into deeper water under the same conditions previously described.
9. A species diversity list will be issued to the City of Windsor upon
completion of transfer.
Notifications
The Contractor shall be required to provide the Engineer with 48 hours notice of
the fish transfer operation/activity.
7.0

CONSTRUCT BULKHEADS
OPSS Forms 904 (MUNI), 905, 919, 1002 (MUNI), 1301, 1303, 1350 (MUNI)
and 1440 shall apply and govern except as amended or extended herein. This
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work shall consist of all labour, equipment and material required to construct the
bulkheads as detailed in the Contract Drawings, including: supply and installation
of the steel sheet piles, wales and connections (including temporary supports, as
necessary) and supply and placement of the reinforced concrete including all
forming and reinforcing steel.
Materials
Structural Steel:

to CAN/CSA-G40.20/G40.21-M, Grade 350 W.

Steel Sheet Piling:

to CAN/CSA–G40.20/G40.21-M; hot rolled, AZ-12
interlocking type; min. yield strength = 300 MPa; The
piling shall be hot-dip galvanized in accordance with
ASTM A767-M.

Welding:

to CSA W59-M, use E480XX electrodes.

Materials shall be new and shall be stored and handled as to prevent damage and
ensure that the design strength will not be affected by deterioration or
deformation.
Scope of Work - Installation
Steel sheet piling shall be driven to the depths and in the locations shown in the
Drawings, with the following allowable tolerances:
a) deviation normal to the wall line at the top of the pile:
b) deviation of finished elevation from nominal:
at the top of pile
c) deviation of finished elevation from nominal:
at the toe of pile
d) deviation of verticality:

± 50mm
± 20mm
± 120mm
± 1%

The wales and connections for the bulkheads shall be fabricated and erected in
accordance with CAN/CSA-S16.1-M. All members shall be welded in
accordance with CSA W59-M to achieve the full strength of the connected
members.
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CULVERT WORKS
SPECIAL PROVISIONS
1.0

GENERAL
These Culvert Works Special Provisions shall apply to and form part of this
Contract.
The Contractor's attention is drawn to Clause 3.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Culvert Works Special Provisions
shall be carefully read and adhered to by the Contractor.

2.0

EXCAVATION TO SUB-BASE
OPSS Form 206 shall apply and govern except as amended or extended herein.
This work shall include all labour, materials and equipment required to excavate
down to and prepare the sub-base for placement of the granular base in and
around the confines of the existing CN Railway culvert and access culvert.

3.0

SUPPLY AND PLACE GRANULAR ‘A’ BASE
OPSS Forms 314, 501, 1010 and 1860 shall apply and govern except as amended
or extended herein. This work shall consist of all equipment, material and labour
required to supply, place and compact (in maximum 150mm lifts) the Granular
‘A’ base for the reinforced concrete channel bottom from Sta. 0+000 to Sta.
0+107 as detailed in the Contract Drawings. This work shall include final grading
to suit the proposed concrete works.

4.0

SUPPLY AND PLACE REINFORCED CONCRETE
OPSS Forms 904 (MUNI), 905, 919, 1002 (MUNI), 1301, 1303, 1350 (MUNI)
and 1440 shall apply and govern except as amended or extended herein.
Materials
a) Concrete
All concrete work shall be completed to the minimum requirements of CSA
A23.1 and the following specifications:
a)
b)
c)
d)
e)

Minimum concrete strength @ 28 days = 30 MPa
Maximum aggregate size = 19 mm
Specified air content = 5% to 7%
Maximum water/cement ratio (by weight) = 0.45
The use of Type WN water reducing admixtures shall be permitted (in
accordance with OPSS 1303)
f) Maximum 25% SCM replacement (slag only)
g) No water is to be added to the mix on-site or during transport

CUWSP-1
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The Contractor shall submit a concrete mix design to the Engineer for approval at
least five (5) working days in advance of placement.
An independent inspection and testing company shall be appointed by the Owner
to test the concrete in accordance with CSA A23.2. The Contractor shall assist
the testing company as needed to carry out the testing of cylinders (laboratory and
field-cured), slump tests and air entrainment tests. Air entrainment tests will be
carried out on every load of concrete delivered to the site. Concrete not in
conformance with these specifications will be rejected. Any costs associated with
the rejection and replacement of out-of-spec concrete shall be borne solely by the
Contractor.
b) Reinforcing Steel
All steel reinforcing bars shall be Grade 400 deformed bars, as defined in CSA
G30.12-M77.
c) Concrete Anchors
All dowels and/or rebar that is to be embedded into existing concrete shall be
anchored using a two-component acrylic adhesive (Epcon A7 or approved equal)
to the depths required (as specified by the manufacturer) to develop the full tensile
strength of each member. The Contractor shall also ensure that sufficient spacing
and edge distance is provided to develop the full tensile strength of each member.
Scope of Work
This work shall consist of all equipment, material and labour required to construct
the reinforced concrete as detailed in the Contract Drawings, including all
formwork, falsework, reinforcing steel, anchors, concrete placement, finishing
and curing.
5.0

SUPPLY AND PLACE CONCRETE BLOCK WALLS
OPSS Forms 180, 501 (MUNI), 902, 1002 (MUNI), 1010 (MUNI), 1350
(MUNI), AND 1440 (MUNI) shall apply and govern except as amended or
extended herein. This work shall consist of all equipment, material and labour
required to supply and install precast concrete World Blocks (or approved
equivalent) sections as depicted in the Contract Drawings, complete, including
layout, delivery, excavation, installation, soil reinforcement, backfill, bedding and
compaction.
The soil reinforcement shall consist of Miragrid XT (or approved equivalent) and
shall be installed based on the manufacturer’s instructions.

CUWSP-2
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REMOVE AND REPLACE EXISTING CSP OUTFALLS
OPSS Forms 410, 1010 (MUNI) and 1801 shall apply and govern except as
amended or extended herein. This work shall include all labour, equipment and
materials required to remove and replace the existing corrugated steel pipes (CSP)
including excavation, supply of new concrete pipe to suit, connection to existing
pipe and granular bedding and backfill. The Contractor shall note that the existing
pipe shall be removed to a location where the pipe’s condition is deemed to be in
fair condition by the Engineer.

7.0

SUPPLY AND PLACE CONCRETE GROUT
OPSS Forms 1002, 1301 and 1350 (MUNI) shall apply and govern except as
amended or extended herein. This work shall include all labour, equipment and
materials required to supply and place concrete grout where the new concrete
storm outfalls connect to the new concrete block walls.

8.0

SUPPLY AND INSTALL NEW STEEL SHEET PILING
Scope of Work - General
This work shall consist of all labour, equipment and material required to construct
the steel sheet pile walls between CN Railway and Access culverts as detailed in
the Contract Drawings, including: supply and installation of the 5.0 metre long
steel sheet piles, wales and dowels (including temporary supports, as necessary).
Materials
Steel Sheet Piling:

to CAN/CSA–G40.20/G40.21-M; hot rolled, interlocking
type; min. yield strength = 300 MPa; The piling shall be
hot rolled and shall have a minimum section modulus of
750 cubic centimeters per meter of pile width or greater and
a minimum wall thickness of 6mm.

Materials shall be new and shall be stored and handled as to prevent damage and
ensure that the design strength will not be affected by deterioration or
deformation.
Scope of Work - Installation
Steel sheet piling shall be driven to the depths and in the locations shown in the
Drawings, with the following allowable tolerances:
a) deviation normal to the wall line at the top of the pile:
b) deviation of finished elevation from nominal:
at the top of pile
c) deviation of finished elevation from nominal:
at the toe of pile
d) deviation of verticality:

CUWSP-3
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SUPPLY AND PLACE MANHOLE
OPSS Forms 407, 1351 and 1850 shall apply and govern except as amended or
extended herein. This work shall consist of all labour, equipment, and material
required to supply and install the 1200mm-diameter precast concrete storm
manhole complete including steps, frame and cover, bedding, backfill, and any
necessary adjustment bricks. All manhole components shall conform to City of
Windsor and Ontario Provincial Standard Specifications and Drawings.
Backfill
An approved Granular material shall be used to backfill the manhole. Mechanical
hand compaction shall be used where other conventional compaction equipment
cannot be used.

10.0

SUPPLY AND PLACE CONCRETE PIPE
OPSS Forms 410 and 1820 shall apply and govern except as amended or extended
herein. This work shall consist of all labour, equipment and material required to
install the 600mm dia. concrete storm sewer pipe as indicated in the Contract
Drawings and as described herein including excavation, granular bedding and
cover, backfill, the connection into the 1200mm dia. concrete manhole and the
modification of the proposed steel sheet piling as necessary.

11.0

PUMPING BASEFLOW
This work shall consist of all equipment, material and labour required to pump
baseflow as needed around the work site to construct proposed works in dry
conditions.
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RESTORATION
SPECIAL PROVISIONS
1.0

GENERAL
These Restoration Special Provisions shall apply to and form part of this Contract.
The Contractor's attention is drawn to Clause 3.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Restoration Special Provisions
shall be carefully read and adhered to by the Contractor.

2.0

SUPPLY AND PLACE ROCK SHEETING
OPSS Form 511 and 1004 shall apply and govern except as amended or extended
herein. This work shall include all labour, materials and equipment required to
supply and place the rip rap rock sheeting within the new channel as detailed in
the Contract Drawings and described herein. The rock shall be supplied from an
approved source.
The supplied rock shall consist of 300mm nominal rip rap ranging in size from
200mm to 450mm (8” to 18”), with the majority of material being in the 300 mm
(612”) range.
Placement of Rock
The Contractor shall place the rock sheeting in such a manner as to provide a
uniform surface, a mat thickness as shown on the Contract Drawings, and in the
locations indicated on the Contract Drawings.

3.0

CONSTRUCT SNAKE HIBERNACULA
OPSS Forms 314, 501, 511, 1004, 1010 and 1860 shall apply and govern except
as amended or extended herein. This work shall consist of all labour, equipment,
and material required construct the snake hibernacula at the locations and as
detailed in the Contract Drawings. The tendered price shall include excavation,
filter fabric, clear stone, rock, wood and concrete debris, and drainage outlet.
Filter fabric to be used on this project must meet the following minimum
standards:
Grab Tensile (KN)
Mullen Burst (KPa)
Tear Strength (KN)

1.0
2900
0.4

The Contractor shall submit proof to the Engineer in advance of the work that the
product supplied meets the above minimum standards.
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Rock shall consist of large rip-rap or boulders from an approved source, ranging
in size from 200 to 500mm.
The wood and concrete debris shall be from an on-site source and shall be
approved for use by the Engineer prior to incorporating into the snake
hibernacula.
The drain outlet shall consist of non-perforated and perforated Schedule 40 PVC
pipe, which shall be fitted with a backflow prevention valve.
4.0

SUPPLY, PLACE AND GRADE TOPSOIL
OPSS Form 206 (MUNI) and 802 shall apply and govern except as amended or
extended herein. This work shall consist of all material, labour and equipment
required to supply, place and grade a minimum of 100mm (4”) of clean topsoil at
the locations indicated in the Contract Drawings. The topsoil supplied shall be
free from roots, vegetation and other debris and shall be from a source approved
by the Owner/Engineer.

5.0

SUPPLY AND PLACE SEED AND MULCH
OPSS Form 804 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all material, labour and equipment required to
supply and place hydraulic seed, mulch and fertilizer on the areas indicated in the
Contract Drawings and areas that have been disturbed during construction.
The Canada No. 1 seed mixture supplied shall have the following composition:
55% Creeping Red Fescue
27% Kentucky Blue Grass
15% Perennial Ryegrass
3% White Clover
The Canada No. 1 mix shall be applied at the rate of 100 kg/hectare and the
fertilizer (8-32-16) shall be applied at a rate of 200 kg/hectare.
The Contractor’s price shall include all watering required to ensure that the seed
germinates and the grass grows. Areas of the site with less than 75% germination
shall be re-seeded. The mulch shall be a bonded fibre matrix (Soil Guard bonded
fibre matrix or equivalent).

7.0

SUPPLY AND PLANT TREES AND SHRUBS
This work shall include all labour, equipment and materials required to supply and
place trees and shrubs in the locations indicated in the Contract Drawings. The
trees and shrubs used for this item shall be from a supplier approved by the
Owner. The Contractor’s price shall include all watering required.
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REMOVALS
SPECIAL PROVISIONS
1.0

GENERAL
These Removals Special Provisions shall apply to and form part of this Contract.
The Contractor's attention is drawn to Clause 3.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Removals Special Provisions shall
be carefully read and adhered to by the Contractor.

2.0

CUT CONCRETE CURB
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to cut the
curb in the area shown in the Contract Drawings to allow vehicles to access the
site.

3.0

REMOVAL OF EXISTING TREES
OPSS Form 201 shall apply and govern except as amended or extended herein.
This work shall consist of all labour and equipment required to remove and
dispose of off-site, the tress designated for removal as detailed in the Contract
Drawings. Any additional trees needed to be removed to complete the proposed
works shall be approved by the Engineer and Owner and shall be replaced during
site restoration at no cost to the Owner. Protection of existing trees shall be in
conformance of Section 7.0 of the Environmental Protection Special Provisions.
All trees removed by the Contractor shall be disposed of off-site by the
Contractor. The proper disposal of all trees removed during the course of
construction shall be to the satisfaction of the Owner and Engineer site and in
conformance with the Environmental Protection Special Provisions of this
Contract.
The Contractor shall prevent the removed material from falling into the
watercourse.

4.0

REMOVE EXISTING CHAIN LINK FENCE
OPSS Form 510 shall apply and govern except as amended or extended herein.
This work shall consist of all labour and equipment required to remove and
dispose of off-site the existing chain link fence along the north side of the Grand
Marais Drain (see Contract Drawings for location).
The Contractor shall note that all materials shall be disposed of in conformance
with the Environmental Protection Special Provisions of this Contract.
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REMOVE AND SALVAGE EXISTING FENCE
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to remove,
store and protect the existing decorative fencing along the top of concrete in the
open segment of drain. This fence will be reinstalled after construction is
complete. Any damaged fencing caused by mishandling during removal and
storage shall be replaced at no cost to the Owner.

6.0

REMOVE PORTION OF CONCRETE CHANNEL FOR ACCESS RAMP
OPSS Form 510 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour and equipment required to sawcut
and remove a portion of the existing concrete channel as indicated in the Contract
Drawings.

7.0

DEWATER DRAIN
This work shall consist of all labour and equipment required to dewater the drain
as needed to complete the proposed works as described in the Contract Drawings.
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PROPOSED WORKS
SPECIAL PROVISIONS
1.0

GENERAL
These Channel Works Special Provisions shall apply to and form part of this
Contract.
The Contractor's attention is drawn to Clause 3.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Channel Works Special Provisions
shall be carefully read and adhered to by the Contractor.

2.0

SUPPLY AND INSTALL STEEL SHEET PILE BULKHEADS
OPSS Forms 904 (MUNI), 905, 919, 1002 (MUNI), 1301, 1303, 1350 (MUNI)
and 1440 shall apply and govern except as amended or extended herein.
Scope of Work - General
This work shall consist of all labour, equipment and material required to construct
the bulkheads as detailed in the Contract Drawings, including: supply and
installation of the steel sheet piles, wales and connections (including temporary
supports, as necessary).
Materials
Structural Steel:

to CAN/CSA-G40.20/G40.21-M, Grade 350 W.

Steel Sheet Piling:

to CAN/CSA–G40.20/G40.21-M; hot rolled, interlocking
type; min. yield strength = 300 MPa; The piling shall be
hot rolled and shall have a minimum section modulus of
750 cubic centimeters per meter of pile width or greater and
a minimum wall thickness of 6mm.

Welding:

to CSA W59-M, use E480XX electrodes.

Materials shall be new and shall be stored and handled as to prevent damage and
ensure that the design strength will not be affected by deterioration or
deformation. The Contractor shall note that all steel sheet piling and permanent
structural members to be used in the construction of the steel sheet pile bulkheads
shall be hot-dip galvanized in accordance with ASTM A767-M.
Scope of Work - Installation
Steel sheet piling shall be driven to the depths and in the locations shown in the
Drawings, with the following allowable tolerances:
a) deviation normal to the wall line at the top of the pile:
CWSP-1

± 50mm
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b) deviation of finished elevation from nominal:
at the top of pile

CWSP-2

± 20mm
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c) deviation of finished elevation from nominal:
at the toe of pile
d) deviation of verticality:

± 120mm
± 1%

The wales and connections for the bulkheads shall be fabricated and erected in
accordance with CAN/CSA-S16.1-M. All members shall be welded in
accordance with CSA W59-M to achieve the full strength of the connected
members.
3.0

ERECT JERSEY BARRIERS
This work shall consist of all material, equipment and labour required to erect
jersey barriers around disposal area to provide a safe working environment (as per
OPSD 911.150).

4.0

STRIP TOPSOIL, EXCAVATE, RE-GRADE AND PREPARE DISPOSAL
AREA
OPSS Forms 206 (MUNI) and 570 shall apply and govern except as amended or
extended herein. This work shall consist of all material, equipment and labour
required to strip and stockpile the topsoil and grade the disposal area prior to
placement of drainage layer and GeoTubes.

5.0

SUPPLY AND PLACE CLEAR STONE DRAINAGE SUB-LAYER
OPSS Form 511 and 1004 shall apply and govern except as amended or extended
herein. This work shall include all labour, materials and equipment required to
supply and place a 300mm thick drainage sub-layer layer of sewer stone (10 19mm graded clear stone) base for the GeoTubes at the locations and grades
shown in the Contract Drawings

6.0

SUPPLY AND PLACE GEOTUBES
General Information
7.1.1

Description

A. Scope. CONTRACTOR shall furnish all labor, materials, equipment, polymer,
polymer feed system, and incidentals as shown, specified, and required in
connection with deployment, and filling of the Geotube® container, in
accordance with the lines, grades, design, and dimensions shown on the
drawings as specified herein.
B. General. CONTRACTOR shall furnish the Geotube® container by positioning
it on a prepared surface that is level across the width of the Geotube®
container with a maximum slope of 0.5% in the overall length direction of the
Geotube® container. Geotube® container to be filled with hydraulically
excavated or pumped material to a height not to exceed the manufacturer’s
specifications.
CWSP-3
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7.1.2 Quality Assurance
Manufacturer Qualifications. All Geotube® containers and ancillary products
shall be the standard product of a manufacturer who has been regularly engaged in
the integral design, manufacture, and fabrication of the products, and whose
product has proven reliable in similar service for 5 years. The Geotube® container
manufacturer must be ISO 9001 certified and can provide a current ISO
certification. The Geotube® container manufacturer must have an internal testing
lab that has a current A2LA accreditation
7.1.3 Submittals
A. Plan of Construction
The contractor must submit prior to award of contract:
1. A detailed Plan of Construction. This plan shall include, but not be limited to,
site plan, dewatering containment cell, Geotube® container layout, hydraulic
excavation or pumping methods, mass balance system showing density,
percent solids, flow measurement all integrated into a real time controller,
polymer type, polymer injection system/location, flocculation monitoring,
filling method, covering in-place, beneficial use, or disposal alternatives.
2. A copy of the manufacturer’s installation instructions detailed for this project.
3. A copy of the (RDT) Rapid Dewatering Test or (GDT) Geotube® Dewatering
Test report for the specific material to be dewatered.
4. Submit fabrication drawings of the materials, equipment, and method of
installation details for the complete system.
5. Submit manufacturer's product literature and specifications for materials
utilized to construct Geotube® containers, including Filling Port details,
connection details, site layout, piping, manifold, and related components.
6. Provide a mass balance of the pumping flow rates, chemical make-down,
amount of dilution water, filtrate volume, density measurement, and percent
solids — all integrated into a real time control system, showing a method of
collection, and discharge point. Examples of system components can be found
under Supporting Technologies on TenCate Web Page.
7. Details and layout of the dry or emulsion polymer make-down and metering
system.
B. Materials Certification
Submit a signed certification from the Geotube® container manufacturer
indicating that the materials utilized meet the project specification requirements
and are designed specifically for this purpose. The manufacturer must be ISO
9001 certified and have an internal A2LA accredited laboratory.

CWSP-4
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7.1.4 Product Delivery, Handling, and Storage
A. Product Delivery
Geotube® container and related components shall be delivered to the project site
in a protective wrap or cover. Each tube shall be clearly labeled for easy
identification. All Geotube® containers greater than 450 kg (1,000 lbs.) gross
weight or to be installed in water shall be rolled on a steel pipe with the ends fitted
with protective caps.
B. Product Handling
No hooks, tongs, or other sharp instruments shall be used for handling Geotube®
containers. Also, the container should not be dragged along the ground. Geotube®
containers should be unrolled into position as recommended by the manufacturer.
C. Product Storage
Geotube® containers shall be stored in areas where water cannot accumulate,
elevated off of the ground, and protected from conditions that will affect its
properties or performance. Geotube® containers should not be exposed to
temperatures in excess of 82°C (180°F). Duration of storage time shall not exceed
manufacturer’s recommendation.
Products
7.2.1 Geotube® Container
A. Geotube® Container Material: The Geotube® container material shall be
fabricated from GT500, a “Specially Engineered Dewatering Textile”
manufactured from high tenacity polypropylene multifilament and monofilament
yarns, which are woven into a stable network such that the yarns retain their
relative position. The Geotube® container material shall be inert to biological
degradation and resistant to naturally encountered chemicals, alkalis, and acids.
B. The Geotube® container shall be fabricated by sewing together mill widths of
the GT500 woven engineered textile to form a tubular shape. The sewn seams
shall be two parallel rows of 401 “lockstitch” with 9.5mm (3/8”) to 12.7mm
(1/2”) spacing between rows. The sewing thread shall be multi-ply polyester.
C. Geotube® containers 13.7m (45 ft.) or greater in circumference must be
fabricated with the mill roll length of the GT500 woven engineered textile and the
adjacent seams being in the circumferential direction with the closure of the
Geotube® container having a longitudinal seam on the bottom of the container.
Each Geotube® container shall be fabricated with one or more PVC filling ports
located along the top centerline of the Geotube® container. The filling port is
comprised of approx. 38mm (1.5”) thick (inside and outside) flange rings that
sandwich the Geotube® GT500 woven engineered textile between 3mm (1/8”)
thick rubber gaskets and secured with 19mm (¾”) bolts. The resulting connection
strength exceeds that of a traditional sewn-in, textile filling port. In addition to the
flanges, the fill port shall include a fabric sleeve that may be secured around the
feed line to prevent leakage.
CWSP-5
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D. PVC Fill Ports are for the attachment of the hydraulically excavate or pump
discharge line to the Geotube® container and shall be located at intervals of no
more than 30m (100 feet), or as recommended by the manufacturer. Fill ports
shall be ridged PVC with an inner port body and outer port body each comprising
one or more cellular surfaces capable of distributing a force caused by the
clamping of the inner port body and outer port body together with steel bolts and
nuts. Fill ports shall be either 100mm (4”) (GP4) or 200mm (8”) (GP8) in
diameter with a 0.76m (30-inch) long, flexible non-woven 8 oz. geotextile sleeve.
E. “Specially Engineered Dewatering Textile” material and factory-sewn seams
utilized in the construction of the Geotube® container shall meet or
exceed the values shown in Table 1.
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Mechanical Properties
Wide Width Tensile Strength
(at ultimate)
Wide Width Tensile Elongation
Factory Seam Strength
CBR Puncture Strength
Apparent Opening Size (AOS)
Water Flow Rate
UV Resistance
(% strength retained after 500
hrs)
Filtration Properties
Pore Size Distribution (O50)
Pore Size Distribution (O95)

Physical Properties
Mass/Unit Area
Thickness

3/15

Test
Method
ASTM
D4595
ASTM
D4595
ASTM
D4884
ASTM
D6241
ASTM
D4751
ASTM
D4491
ASTM
D4355
Test
Method
ASTM
D6767
ASTM
D6767
Test
Method
ASTM
D5261
ASTM
D5199

CWSP-7

Unit
kN/m (lbs/in)
%

Minimum Average
Roll Length
MD
CD
78.8
109.4
(450)
(625)
20
20
(max.)
(max.)

kN/m (lbs/in)

70 (400)

N (lbs)

8900 (2000)

mm (U.S.
Sieve)
l/min/m2
(gpm/ft2)

0.43 (40)
813 (20)

%

80

Unit

Typical Value

Micron

80

Micron

195

Unit

Typical Value

g/m2
(oz/yd2)

585 (17.3)

mm (mils)

1.8 (70)
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Product Manufacturer
Geotube® containers provided by: TenCate™
3680 Mount Olive Road
Commerce, GA 30529
Phone: (706) 693-1897
Fax: (706) 693-1896
Or: Engineer Approved Equal
Plan of Construction and Execution
Prior to performing any work, the contractor shall submit a “Plan of Construction”
describing the sequences of operations for the installation of the Geotube®
container. The plan shall address site preparation, deployment, chemical/polymer
selection, mixing, injection, and filling of the Geotube® containers. Anchoring or
securing Geotube® containers using the white handling straps attached to
container are not to be used during filling. Equipment used for these operations
shall also be outlined.
7.3.1 Site Preparation
A. Areas in which Geotube® containers are to be placed shall be constructed
according to the lines and grades shown on the Drawings. Where such areas are
below the allowable grades, they shall be brought to grade. All obstructions that
could damage the Geotube® containers, such as roots and projecting stones, shall
be removed. The site surface is best if it can be designed with a level grade 0°
slope across the width of the Geotube® container and a maximum slope
positioning it on a prepared surface that is level across the width of the Geotube®
container with a maximum slope of 0.5% in the overall length direction of the
Geotube® container.
7.3.2 Testing
Rapid Dewatering Test (RDT) or Geotube® Dewatering Test (GDT) should be
conducted to help determine proper drainage, volume reduction, and type and
dosage of conditioners and or polymers. The RDT or GDT can assist in
determining filtration rates that can be compared to full-scale material flow rates.
Conditioner and/or polymer are generally used to achieve the desired rate of
dewatering and the clarity and quality of the effluent water. The Project Engineer
must approve the chemical program.
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7.3.3 Placement of Geotube® Container
A. Place Geotube® containers within the limits shown on the plans or drawings.
B. The unrolled Geotube® container should be placed on top of the drainage
media and be unrolled down the length direction of the dewatering site, then
unfolded if required.
C. Fill ports should be located along the top, centerline of the unrolled Geotube®
container. The dimensions of the feed pipe and the opening of the ports should be
measured prior to connecting the flanges.
7.3.4 Filling Process
A. Following the tube placement, filling with materials from the source shall be
accomplished in accordance with the approved Plan of Construction. The
discharge line of the hydraulically excavate or pump shall be fitted with a valve or
manifold system to allow for control of the rate of filling or which Geotube®
container will be filled. The manifold system shall be fitted with an internal
mechanism such as a pinch valve to allow the contractor to regulate the filling rate
and pressure into the Geotube® container. The manifold must also be fitted with a
sampling port installed close to the first point of connection to the first Geotube®
container to enable the contractor to sample the material being pumped to insure
the proper flocculation if conditioner and or polymer are being used. Any excess
discharge shall be directed away from the tubes into a designated area. Before
filling, the fill ports not being used for filling shall be closed according to the
manufacturer’s recommendations to prevent loss of material during filling of the
Geotube® containers.
B. The hydraulically excavate or pump discharge pipe shall be free of protrusions
that could tear the Geotube® surface. The hydraulically excavate or pump
discharge pipe shall be supported in a manner which reduces stress on the PVC
fill port. Excessive movement of the hydraulically excavate or pump discharge
pipe during filling can result in damage to the Geotube® container or to the PVC
fill port. The Connection Detail supplied by the manufacturer should be followed
for the best method to affix the hydraulically excavate or pump discharge pipe to
the fill port. The hydraulically excavate or pump discharge flow rate shall not
change abruptly causing hydraulic pulse action in the tube that would temporarily
exceed fabric maximum tensile force design.
C. The Geotube® containers shall be filled as evenly as possible until the design
height has been achieved. Effluent water shall be allowed to adequately drain
away from the Geotube® container.
D. After the initial filling cycle, allow Geotube® containers to dewater, then the
Geotube® containers may be filled again to the recommended height. This
process can be repeated until the Geotube® dewatering process is completed.
Upon completion of filling the Geotube® container, the Fill Port sleeves shall be
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closed by rolling the sleeve down to the top of the port flange and closing with a
clamp.
E. Geotube® container recommended filling heights will be supplied by the
manufacturer.
F. Overall compliance with the manufacturer’s installation instructions is
required.
7.3.5 Manufacturer’s Representative
A manufacturer’s representative shall be present for the installation of the first
Geotube® containers unless the contractor can prove adequate, successful
experience with this technology.
7.3.6 Terminology
A. Geotube® Container - A large tube [greater than 7.5 ft. (2.3 m) in
circumference] fabricated from high strength engineered textiles in lengths greater
than 20 ft. (6.1 m). Geotube® containers are used for containment and dewatering
of high moisture content sludge and other fine grain material. Also, Geotube®
containers are used for coastal and riverine erosion control, and cores for marine
structures such as sand dunes and levees. The tubes can also be filled by a
combination mechanical and hydraulic method.
B. The Filling Port, also known as “Injection Port”, are PVC flanges which the
inner port body and outer port body each comprise one or more cellular surfaces
capable of distributing a force caused by the clamping of the two bodies together.
Once bolted to the top of the Geotube® container, the hydraulically excavate or
pump discharge line can be attached. Ports are typically 4 to 12 inches in diameter
with a 3 to 5 feet long flexible sleeve attached. Ports are spaced along the top of
the tube to provide access by the contractor. Spacing is usually between 50 and
100 ft. Additional ports may be added to accommodate high sand content slurry in
hydraulically excavated or pumped materials.
C. “Specially Engineered Dewatering Textile” - A woven synthetic textile used to
construct the Geotube® container.
D. Polymers - Polyacrylamide polymers can be non-ionic, anionic, or cationic.
E. Polymer Systems - The components of the dry or emulsion system shall
include as a minimum: polymer storage, metering pump, static mixer, calibration
cylinder, flow control valve, and piping as required.
F. Flow, Percent Solids, and Density Measurement - A flow meter and a density
meter are required in order to pace the polymer with the pumping rate and the
solids in the line. Ideally they should be paced electronically with the polymer
system.
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G. Bench-Scale - Geotube® Rapid Dewatering Test (RDT) is a fast and easy test
to determine how well a sludge dewaters through the GT500 textile. The test is
designed to: evaluate the efficiency of the polymer, measure the volume of
effluent filtered from the sludge, record the time of filtration, and analyze the
quality of the effluent water. Contact your local Geotube® representative for
assistance in conduction this test.
H. Geotube® Dewatering Test (GDT) - is a demonstration of the methodology of
the sludge dewatering by means of a Geotube® container. The purpose of the test
is to: visualize the dewatering methodology, evaluate the efficiency of the
selected polymer, analyze the clarity and quality of the effluent, and indicate
achievable percent solids. Contact your local Geotube® representative for
assistance in conducting this test.
7.0

HYDRAULICALLY EXCAVATE SEDIMENT
Maintenance of Flood Flow Capacity
The Contractor shall note that the area upstream of the site is susceptible to
flooding during heavy storm events. Therefore, the work shall be undertaken in a
manner that maintains the ability of the drain to convey flood flows. The
contractor shall closely monitor weather forecasts and make the necessary
adjustments to the work site when weather forecasts warrant.
The Contractor shall keep the Engineer informed of hydraulic excavation
operations in order that necessary notices to the Essex Region Conservation
Authority can be issued. The Contractor shall advise the Engineer and the Essex
Region Conservation Authority and City of Windsor of any adverse conditions
that could increase the risk of upstream flooding.
Sediment Levels
Sediment levels based on surveys completed in 2014 is shown on the Contract
Drawings. This data is provided for tendering purposes and may differ from
present site conditions. The data was used to calculate the estimated quantity of
hydraulic excavation indicated in the Form of Tender.
Hydraulic Excavation Sequence
The Contractor shall supply the Engineer with a plan indicating the proposed
hydraulic excavation activities and sequence of operations for carrying out the
work indicated in the Contract Drawings. Based on this plan, the Engineer may
direct the Contractor to alter the sequence of hydraulic excavation areas to
accommodate the concerns of the City of Windsor or the Essex Region
Conservation Authority with no claims for extras or delays being made by the
Contractor.
All hydraulic excavation works indicated in the Contract Drawings must be
completed by the specified project completion date.
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Hydraulic Excavation Plant
The hydraulic excavation plant used in the work shall be of sufficient capacity and
in good condition to satisfactorily complete the work within the time schedule and
in accordance with these specifications.
The Contractor shall submit a complete list of proposed hydraulic excavation
plant, pumping plant and floating equipment to the Engineer for review and
approval prior to the commencement of hydraulic excavation operations. Any
modifications required to hydraulic excavation plant shall be performed by the
Contractor prior to the commencement of hydraulic excavation, at no additional
cost to the Owner.
Layout of Work
The Contractor shall refer to the General Special Provisions of this Contract for
required layout and survey details.
The Contractor shall also install and maintain a fixed water level gauge in the
vicinity of the work site. The elevations marked on this gauge shall be established
using the geodetic bench mark on site so that proper depth of hydraulic excavation
can be determined. The Contractor shall establish and maintain additional
temporary targets, markers and buoys for location and definition of designated
hydraulically excavate area limits as required, and remove on completion of work.
Hydraulic Excavation Scope of Work
The Contractor shall complete the required hydraulic excavation to the lines and
grades shown on the Contract Drawings including but not limited to the following
hydraulic excavation details.
a)

Remove all materials above specified grade elevation within limits
indicated. Material removed from outside specified area or below the
subgrade elevation and side slopes shall be considered unauthorized and
will not be measured for payment.

b)

Minimize over-hydraulic excavation of hydraulic excavation site. Any
additional costs associated with the on-site or off-site disposal of
unauthorized hydraulically excavate material shall be bourne solely by the
Contractor.

c)

Make provision for removal of debris in tender prices. Make no claims for
delays or extras attributed to debris.

d)

Immediately notify Engineer upon encountering an obstruction. By-pass
the obstruction after marking its location, move to another area and
continue work. No related claim will be entertained if the foregoing
procedure is not followed.
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Hydraulic Excavation Restrictions
The Contractor shall only hydraulically excavate during times when conditions
permit reasonable production rates to be achieved.
The Contractor shall complete all in water work with the least amount of turbidity
(sediment) produced due to the hydraulic excavation operation. The Contractor
will be ordered to cease operations if in the opinion of the Engineer or authorities
having jurisdiction, that the hydraulic excavation is producing unacceptable
amounts of turbidity in downstream segments of the drain. Based on this the
Contractor shall either adjust his hydraulic excavation operations to produce
lower turbidity levels or wait for more favourable conditions before hydraulic
excavation operations will be allowed to continue. All costs associated to the
above will be the sole responsibility of the Contractor with no claims for extras or
delays being entertained.
Disposal of Hydraulically Excavated Material
The Contractor shall dispose of the hydraulically excavated material in
accordance with the On-Site Sediment Disposal Provisions of this specification.
Disposal of Debris
The Contractor shall dispose of debris in an approved land disposal site in
accordance with the Environmental Protection Special Provisions of this Contract.
Verification of approval may be required by the Engineer.
Pollution Control
All activities including maintenance procedures shall be controlled to prevent the
entry to petroleum products, debris, rubble, concrete or other deleterious
substances into the waterway. The Contractor shall provide and maintain oil
booms and absorbent materials on site for use as required to collect and retain
oils, grease and other deleterious substances that may be spilled or released from
bottom sediments during hydraulic excavation.
Refueling and maintenance of vehicles and machinery shall be carried out in an
environmentally safe manner. Areas of equipment refueling and maintenance
shall be equipped with adequate containers for the disposal of wastes produced
from upkeep and repair. Spills of deleterious substances should be immediately
contained and cleaned up in accordance with provincial regulatory requirements.
Spills shall be immediately reported to the Engineer, the Owner and the Ontario
Ministry of the Environment and Climate Change’s Spill Action Centre.
A spill prevention and response plan shall be developed by the Contractor for
implementation in the event a spill occurs during the execution of the work. Crew
members shall be fully aware of the spill prevention and response procedures.
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The Contractor shall be responsible for any cleanup or repair resulting from any
spills.
If deleterious substances are encountered, the Contractor shall immediately stop
work and inform the Engineer. The Engineer will undertake to assess and direct a
mitigation plan. During the “stop work,” the Contractor shall be remunerated for
standby at the unit price bid in the Form of Tender.
Sounding Surveys
The Contract Drawings are based on the latest measurements taken in 2014. The
estimated excavation quantity shown in the Form of Tender is also based on this
survey. The April 2000 soundings will not be used in quantity calculations for
payment purposes.
The Engineer shall arrange to have a pre-excavation survey carried out at no cost
to the Contractor. The Contractor shall refrain from any hydraulic excavation
prior to the mutual acceptance of the pre-excavation survey by the Owner and the
Contractor. Upon completion of the hydraulic excavation, the Engineer shall
arrange to have a post-excavation survey carried out at no cost to the Contractor.
The Contractor will be notified of the post-excavation survey results within four
(4) working days of the survey completion and given subsequent release from
hydraulic excavation work if he has successfully fulfilled the requirements of the
work.
If any high spots are detected by the sounding survey, the Contractor shall
immediately re-hydraulically excavate these areas and arrange for a second survey
at his own expense.
Final Sounding Survey and Acceptance of Work
Upon completion of the hydraulic excavation, the Contractor shall, in the presence
of the Engineer, conduct a sounding survey of the hydraulically excavated areas to
confirm that grade depth has been achieved. All areas on the channel bottom
found to be above grade will be re-excavated and re-sounded immediately at the
Contractor’s own expense.
Cooperation and Assistance to Engineer
The Contractor shall furnish use of such boats, equipment, labour and materials
forming ordinary and usual part of hydraulic excavation plant as may be
reasonably necessary to inspect and supervise work. All costs associated with the
above shall be included in the tender items of the hydraulic excavation works.
The Contractor shall cooperate with the Engineer on inspection work and provide
reasonable assistance when requested.
Monitoring of Work
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The Contractor shall be responsible for monitoring the effectiveness and
productivity of his own work on an ongoing basis. The Contractor shall identify
and demonstrate effectiveness of proposed monitoring methods prior to
commencement of work.
Permit to Take Water
The Contractor shall be responsible for obtaining a Permit to take water from the
Ministry of the Environment and Climate Change. The cost of obtaining this
permit shall be included in the tender price for hydraulic excavation. No extras
will be entertained for the procurment of this permit.
8.0

CONSTRUCT DEWATERING STRUCTURES, PIPING AND MISC.
FACILITIES
OPSS Forms 904 (MUNI), 905, 919, 1002 (MUNI), 1301, 1303, 1350 (MUNI)
and 1440 shall apply and govern except as amended or extended herein.
Scope of Work - General
This work shall consist of all labour, equipment and material required to construct
the dewatering facility as detailed in the Contract Drawings, including: supply and
placement of the reinforced concrete including all forming and reinforcing steel,
supply and installation of the bypass piping, precast concrete lids, manhole frame
and cover, fixed ladder, concrete dowels, concrete splash pad, and the supply and
placement of clear stone and Granular ‘C’.
Materials
Structural Steel:

to CAN/CSA-G40.20/G40.21-M, Grade 350 W.

Concrete:

to CAN/CSA A23.1/A23.2 and OPSS 1350; use a standard
30MPa mix. See Section 2.0.

Materials shall be new and shall be stored and handled as to prevent damage and
ensure that the design strength will not be affected by deterioration or
deformation.
Pipe Materials:
The main bypass piping, tees and fittings shall be Schedule 40 PVC conforming
to CAN/CSA-B137.3. All tees and fittings shall be plant manufactured. No field
fabricated fittings and tees will be permitted.
Sub-drainage tubing shall be single wall, perforated Big ‘O’ high density
polyethylene manufactured by Armtec Canada or approved equal. All tees and
fittings shall be plant manufactured insert type fittings.
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SUPPLY AND PLACE CLEAR STONE IN CULVERTS
OPSS Form 314, 501 and 1010 (MUNI) shall apply and govern except as
amended or extended herein. This work shall consist of all material, equipment
and labour required to supply, place and compact clear stone in the culverts as
detailed in the Contract Drawings.

10.0

SUPPLY AND PLACE RIP RAP
OPSS Form 511 and 1004 shall apply and govern except as amended or extended
herein. This work shall include all labour, materials and equipment required to
supply and place the rip rap rock downstream of the existing Steel Sheet Pile
weird at the upstream end of the E.C. Row Culverts as detailed in the Contract
Drawings and described herein. The rock shall be supplied from an approved
source.
The supplied rock shall consist of 300mm nominal rip rap ranging in size from
200mm to 450mm (8” to 18”), with the majority of material being in the 300 mm
(12”) range.

11.0

EXCAVATION FOR ACCESS RAMP
OPSS Forms 206 (MUNI) shall apply and govern except as amended or extended
herein. This work shall consist of all labour, equipment and material required to
excavate down to the proposed subbase to achieve the proposed grades for the
access ramp and pathway as indicated on the Contract Drawings. All topsoil shall
be stockpiled on-site and will be used to cap the GeoTubes.

12.0

SUPPLY AND PLACE GRANULAR ‘A’ BASE
OPSS Form 314, 501 (MUNI) and 1010 (MUNI) shall apply and govern except as
amended or extended herein. This work shall consist of all material, equipment
and labour required to supply, place, grade and compact 300mm of Granular 'A'
for the access pathway and ramp as detailed in the Contract Drawings.

13.0

SUPPLY AND PLACE REINFORCED CONCRETE
OPSS Forms 904 (MUNI), 905, 919, 1002 (MUNI), 1301, 1303, 1350 (MUNI)
and 1440 shall apply and govern except as amended or extended herein.
Materials
a) Concrete
All concrete work shall be completed to the minimum requirements of CSA
A23.1 and the following specifications:
a) Minimum concrete strength @ 28 days = 30 MPa
b) Maximum aggregate size = 19 mm
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c) Specified air content = 5% to 7%
d) Maximum water/cement ratio (by weight) = 0.45
e) The use of Type WN water reducing admixtures shall be permitted (in
accordance with OPSS 1303)
f) Maximum 25% SCM replacement (slag only)
g) No water is to be added to the mix on-site or during transport
The Contractor shall submit a concrete mix design to the Engineer for approval at
least five (5) working days in advance of placement.
An independent inspection and testing company shall be appointed by the City of
Windsor to test the concrete in accordance with CSA A23.2. The Contractor shall
assist the testing company as needed to carry out the testing of cylinders
(laboratory and field-cured), slump tests and air entrainment tests. Air
entrainment tests will be carried out on every load of concrete delivered to the
site. Concrete not in conformance with these specifications will be rejected. Any
costs associated with the rejection and replacement of out-of-spec concrete shall
be borne solely by the Contractor.
b) Reinforcing Steel
All steel reinforcing bars shall be Grade 400 deformed bars, as defined in CSA
G30.12-M77.
Scope of Work
This work shall consist of all equipment, material and labour required to construct
the reinforced concrete as detailed in the Contract Drawings, including all
formwork, falsework, reinforcing steel, anchors, concrete placement, finishing
and curing.
14.0

SUPPLY AND PLACE GEOTEXTILE MATERIAL
OPSS Form 1860 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, materials and equipment required to supply
and place geotextile fabric below the granular ‘A’ material along the access
pathway as shown in the Contract Drawings.
Filter fabric to be used on this project must meet the following minimum
standards:
Grab Tensile (KN)
Mullen Burst (KPa)
Tear Strength (KN)

1.0
2900
0.4

The Contractor shall submit proof to the Engineer in advance of the work that the
product supplied meets the above minimum standards.
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SUPPLY AND PLACE GRANULAR ‘C’ IN OPEN SEGMENT
OPSS Form 314, 501 and 1010 (MUNI) shall apply and govern except as
amended or extended herein. This work shall consist of all material, equipment
and labour required to supply, place and compact Granular 'C' in the open section
of the drain as detailed in the Contract Drawings.

16.0

FISH SALVAGING
This work shall consist of all labour, equipment and material required to collect
and transfer fish and other aquatic or amphibious species from work areas to other
areas of the Grand Marais Drain prior to completing construction works. The
work shall also consist of all labour, equipment and material required to install a
fish passage barrier at the upstream end of the site to prevent fish from entering
the work area.
In an effort to minimize fish stress and mortality, the Contractor shall be required
to subcontract this work to a qualified fisheries biologist.
Coordination
The contractor shall be solely responsible for coordination of the fish salvage
works with other works so as to ensure that the fish collection/transfer can occur
in advance of other work included in this contract. Neither the Owner nor the
Engineer will bear any responsibility for delays that may occur as a result of
inadequate coordination of the work by the Contractor.
Fish Handling Guidelines
General fish handling guidelines are detailed below.
1. The drain(s) will be blocked or diverted according to individual project
section drawings.
2. All fish will be removed from the project site through electrofishing, small
seine and dip nets (various mesh size 1/8 – 1/4) and immediately
transferred to aerated coolers located onshore.
3. Fish will be graded (size) and transferred in aerated tanks to sites upstream
of the project area. Size separation is conducted to reduce damage and
stress on the fish.
4. All transfer tanks will contain water from the original water body in order
to reduce thermal or chemical stress on the fish.
5. All Round Gobies encountered (Neogobius melanostomus) will be
humanely euthanized by MS222 overdose on site according to Canadian
Council on Animal Care protocols. Fish carcasses will be disposed as
biological waste through protocols issued through Chemical Control
Center (Waste) University of Windsor.
6. All fish will be rapidly inspected for signs of obvious disease and
excessive parasite infection. Fish that have been damaged by sampling,
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exhibit loss of equilibrium or have obvious signs of terminal disease will
also be euthanized.
7. All fish will be acclimated prior to release. Water from the release site will
be slowly introduced in to the transfer tank in order to ensure both thermal
and chemical equilibrium has been achieved prior to release.
8. Fish will be released into appropriate habitat that (i.e. abundant cover) to
allow for adjustment and to avoid predation. Larger fish will be released
into deeper water under the same conditions previously described.
9. A species diversity list will be issued to the City of Windsor upon
completion of transfer.
Notifications
The Contractor shall be required to provide the Engineer with 48 hours notice of
the fish transfer operation/activity.

CWSP-19

GRAND MARAIS DRAIN
FLOOD CONTROL IMPROVEMENTS
REACH 3 – E.C. ROW CULVERTS
PROJECT NO. 14-017-R3

SECTION 7
RESTORATION
SPECIAL PROVISIONS

RESTORATION
SPECIAL PROVISIONS
1.0

GENERAL
These Restoration Special Provisions shall apply to and form part of this Contract.
The Contractor's attention is drawn to Clause 3.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Restoration Special Provisions
shall be carefully read and adhered to by the Contractor.

2.0

SUPPLY, PLACE AND GRADE TOPSOIL
OPSS Form 206 and 507 shall apply and govern except as amended or extended
herein. This work shall consist of all material, labour and equipment required to
supply, place and grade a minimum of 100mm (4”) of clean topsoil over all areas
disturbed during construction of the proposed works. The topsoil supplied shall
be free from roots, vegetation and other debris and shall be from a source
approved by the Owner/Engineer.

3.0

SUPPLY AND PLACE SEED AND MULCH
OPSS Form 572 shall apply and govern except as amended or extended herein.
This work shall consist of all material, labour and equipment required to supply
and place hydraulic seed, mulch and fertilizer on the areas indicated in the
Contract Drawings and areas that have been disturbed during construction.
The Canada No. 1 seed mixture supplied shall have the following composition:
55% Creeping Red Fescue
27% Kentucky Blue Grass
15% Perennial Ryegrass
3% White Clover
The Canada No. 1 mix shall be applied at the rate of 100 kg/hectare and the
fertilizer (8-32-16) shall be applied at a rate of 200 kg/hectare.
The Contractor’s price shall include all watering required to ensure that the seed
germinates and the grass grows. Areas of the site with less than 75% germination
shall be re-seeded.

4.0

PLACE STOCKPILED TOPSOIL
OPSS Form 206 and 507 shall apply and govern except as amended or extended
herein. This work shall consist of all material, labour and equipment required to
place the stockpiled topsoil over the GeoTubes as indicated in the Contract
Drawings.
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SUPPLY AND INSTALL CHAIN-LINK FENCE
This work shall consist of all labour, equipment and material required to supply
and install a chain link fence (to replace existing), as indicated in the Contract
Drawings and as detailed in OPSD 972.130 including posts.

6.0

REINSTALL FENCE
This work shall consist of all labour, equipment and material required to reinstall
the existing fence along the top of concrete.

7.0

INSTALL NEW GATE
This work shall consist of all labour, equipment and material required to install a
new gate at the access ramp. The gate shall be Ameristar Montage Plus to match
the existing decorative fencing as detailed in the Contract Drawings.
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REMOVALS SPECIAL PROVISIONS
1.0

GENERAL
These Removals Special Provisions shall apply to and form part of this Contract.
The Contractor's attention is drawn to Clause 31.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Removals Special Provisions shall
be carefully read and adhered to by the Contractor.
The Contractor shall note that all materials shall be disposed of in conformance
with the Environmental Protection Special Provisions of this Contract.

2.0

CLEARING AND GRUBBING
OPSS Form 201 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, equipment and material required to remove
all trees, shrubs, brush, roots and other vegetation (unless designated otherwise
on-site or on the drawings) from within the working limits. All material cleared
shall be disposed of off-site at an approved location. No vegetation beyond the
working limits shall be removed without prior approval from the Owner and/or
Engineer.
The Contractor shall take precautions to prevent damage to any trees, shrubs, etc.
that are designated to be protected and saved. The replacement and/or repairs of
damaged trees shall be undertaken by a qualified person, approved by the
Engineer.

3.0

REMOVE AND DISPOSE OF CONCRETE BRIDGE
OPSS Form 510 shall apply and govern except as amended or extended herein.
This work shall consist of all material, equipment and labour required to remove
and dispose of off-site the existing concrete bridge that crosses the Drain to the
Woodall property including headwalls, guard rails, gate and posts.

4.0

REMOVE AND DISPOSE OF CONCRETE PAD
OPSS Forms 510 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, equipment, and material required to remove
and dispose of off-site the section of the existing concrete pad within the
construction limits.

5.0

REMOVE AND DISPOSE OF EXISTING FILL PILE
OPSS Form 510 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, material, and equipment required to remove
and dispose of on-site all material from the existing fill pile within the
construction limits.
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REMOVE AND REINSTALL EXISTING FENCE
OPSS Form 510 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, material, and equipment required to remove
the existing chain link fence from its current location and reinstall the fence
(complete) at the new location.

7.0

REMOVE AND DISPOSE OF EXISTING ASPHALT DRIVEWAY
OPSS Form 510 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, material, and equipment required to remove
and dispose of off-site the existing asphalt driveway within the construction
limits.
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EARTHWORKS SPECIAL PROVISIONS
1.0

GENERAL
These Earthworks Special Provisions shall apply to and form part of this Contract.
The Contractor's attention is drawn to Clause 31.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Earthworks Special Provisions
shall be carefully read and adhered to by the Contractor.

2.0

STRIP AND STOCKPILE TOPSOIL
OPSS Form 206 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, equipment and material required to strip all
topsoil from within the working area including the existing drain slopes (top of
slope to 1 metre above invert only) and the park area (where the new
landscaping berms will be constructed only). The topsoil shall be stockpiled on
site for re-use on the new channel and park landscaping berms. The stockpiles
shall be located such that surface drainage patterns are not interrupted.

3.0

EXCAVATE NEW CHANNEL
OPSS Form 206 shall apply and govern except as amended or extended herein.
This work shall consist of all material, equipment and labour required to excavate
the new channel to the lines and grades indicated on the Contract drawings. The
channel cross-section shall be constructed to within 50mm ± of the design section.
Over excavation will be corrected using compacted site selected material as
approved by the Engineer and at no cost to the Owner.
All excavated material shall remain on-site and is to be used to fill the existing
drain first and then to construct the park landscaping berms (see Item 4.0 – Fill
Existing Drain for restrictions regarding Class I material).
The excavated material within the working limits consists of Class I and Class II
material, as described in the following:
Class I material: Any soil/sediment, from the invert of the existing drain to
approximately 1.0 metre up the banks and to a depth of 600mm (classified as a
“solid non-hazardous waste” in accordance with MOE guidelines).
Class II material: All material not classified as Class I.
4.0

FILL EXISTING DRAIN

OPSS Forms 206 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, equipment, and material required to fill the
existing drain to the lines and grades shown on the Contract Drawings using

Earthworks
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material from the on-site excavation. The fill shall be placed in lifts, as is
required to achieve a uniform compaction of 95% Standard Proctor Density.
The Contractor shall note that Class I material (see Item 3.0 above for description)
shall be placed in the invert of the existing channel (see details on Contract
Drawings) and capped with a minimum of 500mm of Class II material.
5.0

CONSTRUCT PARK BERMS
OPSS Form 206 shall apply and govern except as amended or extended herein.
This work shall consist of all labour, material, and equipment required to
construct the new landscaping berms in the adjacent park lands to the lines and
grades shown on the Contract Drawings. The berms shall be constructed using
material from the new channel excavation (Class II only). The fill shall be placed
in lifts, as is required to achieve a uniform compaction of 90% Standard Proctor
Density.
Note: The priority shall be to fill the existing drain first. Any remaining material
shall then be used to construct the berms. Adjustments to the size of the berms
will be made to suit the fill quantity available.

Channel Works
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CHANNEL WORKS SPECIAL PROVISIONS
1.0

GENERAL
These Channel Works Special Provisions shall apply to and form part of this
Contract.
The Contractor’s attention is drawn to Clause 31.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Channel Works Special Provisions
shall be carefully read and adhered to by the Contractor.
Source Sampling
Prior to delivery of any rock materials intended for use in shore protection works,
the Contractor shall inform the Engineer of the proposed source of the materials,
and arrange access for sampling at least 1 week prior to commencing work. The
Engineer is to approve the rock type(s) and size gradation.
Haul Routes
The Contractor shall be solely responsible for the construction and maintenance
of any haul roads required to access the shoreline. The Contractor shall reference
the General Special Provisions of this Contract for further requirements and
restrictions.
Rock
The rock required for this Contract shall be clean, hard, durable, angular, nonfriable broken rock, cobbles or boulders which are free from cracks, seams, or
other defects which may impair durability. The rock shall also be free of clay,
silt, slate and shale, vegetation or other foreign matter, have a minimum relative
density of 2.5 which does not deteriorate when exposed to air and water and shall
withstand cycles of wetting and drying and freezing and thawing.

2.0

SUPPLY AND PLACE GABION BASKET RETAINING WALL
OPSS Form 511 and 1004 shall apply and govern except as amended or extended
herein. This work shall consist of all labour, materials and equipment required to
supply and place the gabion basket retaining wall as detailed on the Contract
Drawings.
The gabion baskets shall be manufactured by Maccaferri Canada Limited or an
approved equal and shall be installed in conformance with the manufacturer’s
specifications.
Gabion stone shall consist of a well graded, non-crushed rock from an approved
source, ranging in size from 100 to 200 mm.

Drainage Works
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DRAINAGE WORKS SPECIAL PROVISIONS
1.0

GENERAL
These Drainage Works Special Provisions shall apply to and form part of this
Contract.
The Contractor's attention is drawn to Clause 31.0 of the General Special
Provisions. Ontario Provincial Standard Specifications as listed apply and govern
except as amended or extended herein. These Drainage Works Special Provisions
shall be carefully read and adhered to by the Contractor.

2.0

EXTEND DRAINAGE PIPING
OPSS Form 407, 511, 1004 and 1860 shall apply and govern except as amended
or extended herein. This work shall consist of all labour, equipment and material
required to extend the existing drainage piping, as detailed on the Contract
Drawings, to suit the proposed channel section. The tendered price shall include
piping, granular bedding and backfill, compaction, fittings for connection of new
pipe to existing and where required the installation of the gabion mat spillway.
The gabion mats for the outlet spillway shall be as manufactured by Maccafferi
Canada Limited or an approved equal. Gabion stone shall consist of a well
graded, non-crushed rock from an approved source, ranging in size from 100 to
200mm. Filter fabric to be used on this project must meet the following minimum
standards:
Grab Tensile (KN)
Mullen Burst (Kpa)
Tear Strength (KN)

1.0
2900
0.4

The following five products are deemed to meet the above specification for this
project:
Amico
Armtec
Mirafi
Synthetic Industries
Terrafix

4555
300
1100N
1001
600R

If the Contractor intends to use an alternative product, proof of the product
meeting the above minimum standards will be required for approval by the
Engineer.
3.0

CUT DRAINAGE PIPING
OPSS Form 510 shall apply and govern except as amended or extended herein.
This work shall consist of all material, equipment and labour required to cut
existing drainage piping to suit the proposed channel section, at the locations

Drainage Works
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shown on the Contract Drawings. The tendered price shall include disposal offsite of the cut pipe and where required the installation of the installation of the
gabion mat spillway (see Item 2.0 above for specifications of spillway materials).

Restoration
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RESTORATION SPECIAL PROVISIONS
1.0

GENERAL
These Restoration Special Provisions shall apply to and form part of this Contract.
The Contractor’s attention is drawn to Clause 31.0 of the General Special
Provisions. Ontario Provincial Standard Specifications shall apply and govern
except as may be extended or amended herein. These Restoration Special
Provisions shall be carefully read and adhered to by the Contractor.

2.0

PLACE AND GRADE TOPSOIL
OPSS Form 206 and 570 shall apply and govern except as amended or extended
herein. This work shall consist of the placement and grading of a minimum of 50
mm (2”) of topsoil on the new channel banks (as detailed on the Contract
Drawings) and the park landscaping berms. The topsoil used shall be from the
material stockpiled during the topsoil stripping operation. The Contractor shall
remove roots, vegetation and other debris from the topsoil prior to placement.
Priority shall be given to placing topsoil on the channel banks first.

3.0

SUPPLY AND PLACE SEED AND MULCH
OPSS Form 572 and the City of Windsor Standard Specification S-14 shall apply
and govern except as amended or extended herein. This work shall include the
supply and placement of seed, hydraulic mulch and fertilizer on the newly
excavated channel, all fill areas including the park landscaping berms as well as
any area disturbed by construction.
The materials supplied shall be in conformance with and applied at the rate
specified by the City of Windsor’s Park and Recreation Department.
The Contractor’s price shall include all watering required to ensure that the seed
germinates and the grass grows. Areas of the site with less than 75% germination
shall be re-seeded.
Note: A maintenance holdback equal to 25% of the amount of this pay item shall
be retained until a thick actively growing turf, reasonably free from weeds
and bare spots, is established to the satisfaction of the Owner and/or
Engineer.
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GC 1
GC 1.01

INTERPRETATION

Captions
The captions appearing in these general conditions have been inserted as
a matter of convenience and for ease of reference only and in no way
define, limit or enlarge the scope or meaning of the general conditions or
any provision hereof.

GC 1.02

Gender and Singular References
References to the masculine or singular throughout the Contract
Documents shall be considered to include the feminine and the plural and
vice versa as the context requires.

GC 1.03

Definitions
In the Contract (as hereinafter defined) the following words and
expressions shall have the meanings hereby assigned to them except
where the context requires otherwise:

General Conditions

“ENGINEER”

the City Engineer or his/her representative
placed in responsible charge of the work by the
City of Windsor.

“SITE REPRESENTATIVE”

Authorized assistants of the Engineer such as
construction
inspector,
quality
control
inspectors, maintenance supervisors, who are
assigned to inspect the materials and
workmanship in whole or in part, entering in the
work.

“PLANS”

the official plan, profiles, cross-section and
other drawings, or reproductions of the same
which show the location, dimensions and
details of the work to be done.

“SPECIFICATIONS”

the directions, requirements, etc., pertaining to
the method or manner of performing the work
and to the qualities of the materials to be
furnished for the work.

“PROPOSAL”

the offer of the bidder, filed with the Purchasing
Manager.

“CONTRACT”

the agreement entered into between the
Contractor and the Corporation of the City of

3
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Windsor for the work described therein in
accordance with these specifications.

“CONTRACT

consists of the Agreement, Form of Tender,
Form of Bond, General Conditions, the
Drawings and the Specifications, together with
the Schedule of Unit Prices, Instructions to
Tenderers, and any modifications thereof,
incorporated in the documents before their
execution.

“CITY” OR
“CORPORATION”

the Corporation of the City of Windsor.

“TENDERER”

a person, firm, or company who submits a
tender for these works, which tender is
subsequently accepted.

“CONSTRUCTOR”

means, for the purpose of, and within the
meaning of the Occupational Health & Safety
Act, R.S.O. 1980, C.321 and amendments
thereto, the contractor who executes the
contract.

“CONTRACTOR”

a person, firm, or company who submits a
tender for these works, which tender is
subsequently accepted.

“WORKS

the works described in these tender documents
for either or both supply, and installation or
construction.

“BASE”

means a layer of material of specified type and
thickness placed immediately below the
pavement, driving surface, finished grade, curb
and gutter or sidewalk.

“CONTRACT TIME”

means the time stipulated in the Contract
Documents for Substantial Performance of the
Work, including any extension of Contract Time
made pursuant to the Contract Documents.

“DAILY WORK RECORDS

mean daily records kept detailing the number and
categories of workers and hours worked or on
standby; types and quantities of equipment and
number of hours in use or on standby; and
description and quantities of material utilized.

“EARTH GRADE”

means the earth surface, whether in cut or fill, as
prepared for the Base or Sub-base.

DOCUMENTS”

General Conditions
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General Conditions

“EQUIPMENT”

means all machinery and equipment used for
preparing, fabricating, conveying or erecting the
work and normally referred to as construction
machinery and equipment.

“EXTRA WORK”

means work not provided for in the Contract as
awarded but considered by the Engineer
essential to the satisfactory completion of the
Contract within its intended scope.

“ADDITIONAL WORK”

means work not provided for in the Contract and
not considered by the Engineer to be essential to
the satisfactory completion of the Contract within
its intended scope.

“HAND TOOLS”

means tools that are commonly called tools or
implements of the trade and include small power
tools. Individually, a tool will be considered as a
Hand Tool where the maximum cost is $250.00.

“HAUL ROAD”

means any public road excluding the road under
contract, which forms part of a materials haul
route.

“MAJOR ITEM”

means any tender item that has a value,
calculated on the basis of its actual or estimated
tender quantity whichever is the larger, multiplied
by its tender unit price, which is equal to or
greater than the lesser of:
a)

$100,000. Or

b)

5% of the total tender value
calculated on the basis of the total of
all the estimated tender quantities
and the tender unit prices.

“OWNER”

means the party to the Contract for whom the
Work is being performed, as identified in the
Agreement.

“PAVEMENT”

means a wearing course or courses placed on
the Roadway and consisting of asphaltic
concrete, portland cement concrete, or plant or
road mixed mulch.

“PROFILE GRADE”

means the required elevation of the surface of the
Base.

“ROAD ALLOWANCE”

means the lands acquired at any time for use as
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a Highway.

“ROADBED”

means that part of the Work which is designed to
support the wearing surface and shoulders of the
Roadway.

“ROADWAY”

means that part of the Highway designed or
intended for use by vehicular traffic and includes
the shoulders.

“SHOULDER”

means that portion of the Roadway between the
edge of the wearing surface and the top inside
edge of the ditch or fill slope.

“SPECIAL PROVISIONS”

means special directions containing requirements
peculiar to the Work.

“STANDARD

means a standard practice required and
stipulated by the Owner for performance of the
work.

“SUBBASE”

means a layer of material of specified type and
thickness between the Subgrade and the Base.

“SUBCONTRACTOR”

means a person, partnership or corporation
undertaking the execution of a part of the Work
by virtue of an agreement with the Contractor.

“SUPERINTENDENT”

means the Contractor’s authorized representative
in responsible charge of the Work.

“WORK”

means the total construction and related services
required by the Contract Documents.

“WORKING AREA”

means all the lands and easements owned or
acquired by the Owner for the construction of the
Work.

SPECIFICATION”

GC 2
GC 2.01

CONTRACT DOCUMENTS

GENERAL
The works shall be constructed as called for in the specifications and as
shown on the Contract Drawings.

General Conditions
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GC 2.02
ACCURACY OF DRAWINGS AS TO LOCATIONS OF STRUCTURES
AND UTILITIES
i.

The Corporation does not assume any responsibility for the correctness,
accuracy or completeness of the Drawings, with respect to the location of
existing structures, utilities, services, pipes, catchbasins, manholes,
chambers or other objects (man made or natural) above the ground, on
the surface and/or accessible from the surface and should the Drawings
be found to be incorrect or incomplete, the Contractor shall not have any
claim on this account.

ii.

The Corporation does not warrant the exact location of any utility or other
subsurface condition that is identified in the Drawings. The Contractor will
be responsible for all locates to identify exact locations of any utility or
other subsurface condition that is identified within the limits of
construction. The Contractor shall not be responsible for any utility or
other man-made obstruction that is not identified in the Drawings or
described in the specifications, if the presence and/or location of the
obstruction could not be identified by site inspection made by the
Contractor in accordance with these General Conditions.

GC 2.03
i.

SOUNDINGS, BORINGS & INSPECTION OF SITE
The Tenderer shall be required to carry out all the necessary site
investigation to arrive at his Total Tender Price for this Contract and under
no circumstances will he, as the Contractor, be entitled to receive any
extra payment because he may have neglected to investigate the site or
because he may encounter ground conditions which he might have
thought were not present. He shall satisfy himself; as to the nature of the
soil, the bearing capacity and other physical characteristics as well as the
location of various earth and rock strata, ground water level, etc. He shall
be entirely responsible for determining all of the necessary information
relevant to the construction of the Works and he shall not hold the
Corporation liable for any item in this regard. He shall verify all matters
concerning access to the work, power supplies, location of existing
services, utilities, etc., prior to submission of his Tender. Should the
Corporation, prior to asking for tenders, have made a soil investigation,
soil engineering report, and environmental audits, copies of the same shall
be kept on file at the office of the Engineer, and the Tenderer may at any
time between the hours of 8:30 a.m. and 4:30 p.m. local time, visit the said
office of the Engineer on any working day and examine the said soil
report. The Tenderer shall note that the said soil report will have been
prepared for the purpose of designing the Works, and he shall in no way
hold the Corporation liable for any of the contents of the said report. The
report shall be intended to be a guide for the Contractor in ascertaining the

General Conditions
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best possible construction methods to be used by him in carrying out the
Contract.
ii.

GC 2.04

If any time during the execution of the works, the Engineer shall require
the Contractor to make bore holes or to carry out exploratory excavation,
such requirement shall be ordered in writing and shall be deemed to be an
addition ordered under the provisions of Clause 7.03 hereof, unless
provisional sum in respect of such anticipated work shall have been
included in the Schedule of Unit Prices.
DOCUMENTS MUTUALLY EXPLANATORY
The several documents forming the Contract are to be taken as mutually
explanatory of the one another, and in case of ambiguities or
discrepancies, the same shall be explained and adjusted by the Engineer,
who shall thereupon issue to the Contractor instructions directing in what
manner the work is to be carried out.

GC 2.05

CUSTODY OF DRAWINGS

i.

The Drawings shall remain in the sole custody of the Engineer but up to
six (6) copies thereof shall be furnished to the Contractor free of cost. The
Contractor shall provide and make at his own expense any further copies
required by him. At the completion of the Contract, the Contractor shall
return to the Engineer all drawings provided under the Contract.

ii.

The Contractor shall give adequate notice in writing to the Engineer of any
further drawing or specification that may be required for the execution of
the Works, or otherwise, under the Contract.

iii.

One copy of the Drawings furnished to the Contractor as aforesaid, shall
be kept by the Contractor on Site, and the same shall at all reasonable
times, be available for inspection and use by the Engineer, the Engineer’s
Representative, and by any other person authorized by the Engineer in
writing.

iv.

The Engineer shall have full power and authority to supply to the
Contractor, from time to time, during the progress of the Works, such
further drawings and instructions as shall be necessary for the purpose of
the proper and adequate execution and maintenance of the Works, and
the Contractor shall carry out and be bound by the same.

GC 2.06

ORDER OF PRECEDENCE

General Conditions
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i.

In the event of any inconsistency or conflict in the contents of the following
documents, such documents shall take precedence and govern in the
following order:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Agreement
Addenda
Special Provisions
Contract Drawings
Supplementary Specifications and Mandatory Procedures and
Practices
Standard Specifications
Form of Tender
Supplemental General Conditions
General Conditions
Working Drawings

Later dates shall govern within each of the above categories of
documents.
ii.

In the event of any conflict among or inconsistency in the information
shown on Drawings, the following rules shall apply:
a. Dimensions shown in figures on a Drawing shall govern where they
differ from dimensions scaled from the same Drawing;
b. Drawings of larger scale shall govern over those of smaller scales;
c. Detailed Drawings shall govern over general Drawings; and
d. Drawings of a later date shall govern over those of an earlier date in
the same series.

iii.

In the event of any conflict in the contents of Standard Specifications the
following order of precedence shall govern:
a. Specifications approved or modified by the Engineer
b. City of Windsor Standard Specifications

GC 3
GC 3.01
i.

ADMINISTRATION OF CONTRACT

ENGINEERS AUTHORITY
The Engineer will be the Corporation’s representative during the
construction and until the issuance of the Completion Certificate or the

General Conditions
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issuance of the final acceptance certificate whichever is later. All
instructions to the Contractor will be issued by the Engineer. The
Engineer will have the authority to act on behalf of the Corporation only to
the extent provided in the Contract Documents.
ii.

All claims, disputes and other matters in question relating to the
performance and the quality of the Work or the interpretation of the
Contract Documents shall be initially referred to the Engineer in writing by
the Contractor. The Engineer will give a decision in writing within a
reasonable time.

iii.

The Engineer will inspect the Work for its conformity with the plans and
specifications, and will record the necessary data to establish payment
quantities under the schedule of tender quantities and unit prices or to
make an assessment of the value of the Work completed in the case of a
lump sum price contract.

iv.

The Engineer will determine the amounts owing to the Contractor under
the Contract and will issue certificates for payment in such amounts as
provided for in Section 7. Measurement and Payment.

v.

The Engineer will, with reasonable promptness, review and take
appropriate action upon the Contractor’s submissions such as shop
drawings, product data, and samples in accordance with the Contract
Documents.

vi.

The Engineer will investigate all allegations of a change in the character of
the Work made by the Contractor and issue appropriate instructions.

vii.

The Engineer will prepare Change Orders for the Contractor’s signature
and the Commissioner’s approval.

viii.

Upon written application by the Contractor, the Engineer and the
Contractor will jointly conduct an inspection of the Work to establish the
date of Substantial Performance of the Work and/or the date of
Completion of the Work.

ix.

The Engineer will be, in the first instance, the interpreter of the Contract
Documents and the judge of the performance thereunder by both parties
to the Contract. Interpretations and decisions of the Engineer shall be
consistent with the intent of the Contract Documents.

x.

The Engineer will have the authority to reject work or material which does
not conform to the Contract Documents.

General Conditions
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xi.

Defective work, whether the result of poor workmanship, use of defective
material or damage through carelessness or other act or omission of the
Contractor and whether incorporated in the Work or not, which has been
rejected by the Engineer as failing to conform to the Contract Documents
shall be removed promptly from the Work by the Contractor and replaced
or re-executed promptly in accordance with the Contract Documents at no
additional cost to the Corporation.

xii.

Any part of the Works destroyed or damaged by such removals,
replacements or re-executions shall be made good, promptly, at no
additional cost to the Corporation.

xiii.

If, in the opinion of the Engineer, it is not expedient to correct defective
work or work not performed in accordance with the Contract Documents,
the Corporation may deduct from monies otherwise due to the Contractor
the difference in value between the work as performed and that called for
by the Contract Documents, the amount of which will be determined in the
first instance by the Engineer.

xiv.

In case of default on the part of the Contractor in carrying out the
corrections of defective work, the Corporation shall be entitled to employ
and pay other persons to carry out the same, and all expenses
consequent thereon, or incidental thereto, shall be borne by the
Contractor, and shall be recoverable from him by the Corporation, or may
be deducted by the Corporation from any monies due, or which may
become due, to the Contractor.

xv.

Notwithstanding any inspections made by the Engineer or the issuance of
any certificates or the making of any payment by the Corporation, the
failure of the Engineer to reject any defective work or Material shall not
constitute acceptance of defective work or Material.

xvi.

The Engineer will have the authority to temporarily suspend the Work for
such reasonable time as may be necessary to facilitate the checking of
any portion of the Contractor’s construction layout or the inspection of any
portion of the Work. There shall not be any extra compensation for this
suspension of work.

GC 3.02
i.

DUTIES AND POWERS OF ENGINEER’S REPRESENTATIVES
The duties of the Site Representative are to monitor and inspect the
Works and to test and examine any materials (GC 3.12 & GC 3.13) to be
used, or workmanship employed, in connection with the works. The Site
Representative shall have no authority to relieve the Contractor of any of
his duties or obligations under the Contract.

General Conditions
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ii.

The Site Representative will inspect the work for conformity with plans and
specifications, and will measure, tabulate and record quantities under the
schedule of tender quantities and unit prices.

iii.

In the case of extra work, the Site Representatives will keep records of
quantities, materials, labour and equipment as per section GC 7.09.

iv.

The Site Representative will investigate all allegations of a change in
character of the Work, made by the Contractor, and will report the details
to the Engineer.

v.

The Site Representative will have the authority to reject work or material
which does not conform to Contract Specifications.

vi.

The Site Representative will have the authority to temporarily suspend the
work for such reasonable time as it may be necessary to facilitate the
checking of any portion of Contractor’s construction layout or the
inspection on any portion of the work. There will be no compensation for
the suspension of work.

GC 3.03

WORKING DRAWINGS

i.

The Contractor shall arrange for the preparation of clearly identified and
dated Working Drawings as called for by the Contract Documents.

ii.

The Contractor shall submit Working Drawings to the Engineer with
reasonable promptness and in orderly sequence so as to not cause delay
in the Work. If either the Contractor or the Engineer so requests they shall
jointly prepare a schedule fixing the dates for submission and return of
Working Drawings. Working Drawings shall be submitted in the form of
prints. At the time of submission the Contractor shall notify the Engineer
in writing of any deviations from the Contract requirements that exist in the
Working Drawings.

iii.

The Engineer will review and return Working Drawings in accordance with
an agreed upon schedule, or otherwise, with reasonable promptness so
as not to cause delay.

iv.

The Engineer’s review will be to check for conformity to the design
concept and for general arrangement only and such review shall not
relieve the Contractor of responsibility for errors or omissions in the
Working Drawings or of responsibility for meeting all requirements of the
Contract Documents unless a deviation on the Working Drawings has
been approved in writing by the Engineer.
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v.

The Contractor shall make any changes in Working Drawings which the
Engineer may require consistent with the Contract Documents and
resubmit unless otherwise directed by the Engineer. When resubmitting,
the Contractor shall notify the Engineer in writing of any revisions other
than those requested by the Engineer.

vi.

Work related to the Working Drawings shall not proceed until the Working
Drawings have been reviewed by the Engineer.

vii.

The Contractor shall keep one set of the reviewed Working Drawings,
marked as above, at the site at all times.

GC 3.04

RIGHT OF THE ENGINEER TO MODIFY METHODS AND EQUIPMENT

i.

The Contractor shall, when requested in writing, make alterations in the
method, equipment or work force at any time the Engineer considers the
Contractor’s actions to be unsafe, or damaging to either the Work or
existing facilities or the environment.

ii.

The Contractor shall alter the sequence of operations on the Contract,
when requested in writing, so as to avoid interference with other work.

iii.

Notwithstanding the foregoing, the Contractor shall ensure that all
necessary safety precautions and protection are maintained throughout
the Work.

GC 3.05

ASSIGNMENT AND SUB-LETTING

i.

The Contractor shall not assign the Contract, or any part thereof, or any
benefit or interest therein, or thereunder, without the written consent of the
Corporation.

ii.

The Contractor shall, at the request of the Engineer, notify the Engineer in
writing of the names of the Sub-Contractors proposed for the principal
parts of the Work and for such others as the Engineer may direct and shall
not employ any to whom the Engineer may object.

iii.

If the Engineer should object or refuse to accept any Sub-Contractor or
manufacturer’s product for inclusion in the Work, he shall not be required
to give any reason whatsoever for such objection or refusal. Further,
neither the Contractor nor the Sub-Contractor nor any other person shall
pursue the matter in any way or at any time subsequently after the
Engineer’s decision in such matter has been given.
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iv.

The Contractor shall preserve and protect the rights of the parties under
the Contract with respect to the work to be performed under subcontract
and shall:
a. enter into agreements with the intended Subcontractors to require
them to perform their work in accordance with the Contract
Documents; and
b. be as fully responsible to the Corporation for acts and omissions of
the Contractor’s Subcontractors and of persons directly or indirectly
employed by them as for acts and omissions of persons directly
employed by the Contractor.

v.

GC 3.06

Neither a subcontracting, nor the Corporation’s consent to a
subcontracting by the Contractor, shall be construed to relieve the
Contractor from any obligation under the Contract or to impose any liability
upon the Corporation. Nothing contained in the Contract Documents shall
create a contractual relationship between a Subcontractor and the
Corporation.
WORKING AREA

i.

The Corporation will acquire all property rights which are deemed
necessary by the Corporation for the construction of the work including
temporary working easements and will indicate the full extent of the
working area on the Contract Drawings.

ii.

Should the Contractor require additional temporary right of ways or
easements, not shown on the contract drawings, the Contractor shall bear
all expenses and charges. The Contractor shall also provide at his own
cost, any additional accommodation outside the site required by him for
the purpose of the Works.

iii.

The Contractor’s sheds, site offices, toilets, other temporary structures
and storage areas for material and equipment shall be grouped in a
compact manner and maintained in a neat and orderly condition at all
times.

iv.

The Contractor shall not enter upon or occupy any private property for any
purpose, unless the Contractor has received prior written permission from
the property owner.

GC 3.07

REMOVAL OF WORKERS
The Contractor shall employ in and about the execution of the works, only
such persons as are careful, skilled and experienced in their several
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trades and callings, and the Engineer shall be at liberty to object to, and
require the Contractor to remove from the works, who in the opinion of the
Engineer misconducts himself, or is incompetent or negligent in the proper
performance of his duties; and such persons shall not be again employed
upon the works without the permission of the Engineer. This clause does
not apply to the provisions of the Occupational Health & Safety Act.
GC 3.08

SERVICE OF NOTICE ON CONTRACTOR

i.

Any notice to be given to the Contractor under the terms of the Contract,
shall be served by sending the same by post, or leaving the same at the
Contractor’s principal place of business, (or in the event of the Contractor
being a Company, to or at its registered office).

ii.

Any notice, given to the Corporation under the terms of the Contract, shall
be served by sending the same by registered mail to the Engineer of the
Corporation of the City of Windsor, P. O. Box 1607, City Hall, Windsor,
Ontario, N9A 6S1.

GC 3.09

LAYOUT

i.

The Engineer will provide base lines, monuments and bench marks only,
as shown on the drawings and as required by the Contractor for
establishing line and grade. The Corporation will be responsible only for
the correctness of the information provided by the Engineer.

ii.

The Contractor shall give the Engineer at least forty-eight (48) hours
notice before requiring any setting out of any base lines or bench marks
on any portion of the Works and shall state clearly in such notice the exact
locality or localities where setting out is required.

iii.

The Contractor shall supply, at his own expense, incidental labour and
material required by the Engineer for setting base lines and bench marks
and shall facilitate such work in every way.

iv.

The Contractor will be held responsible for the preservation in their proper
position of all bench marks, reference points, iron bars and stakes, and if
any of them are disturbed, lost or destroyed after once being given, he
shall at once notify the Engineer and the cost incurred in replacing them
be borne by the Contractor.

GC 3.10

ACCESS TO SITE
The Engineer, and any person authorized by him, shall at all times have
access to the Works and to the Site, and to all workshops and places
where work is being prepared, or when materials, manufactured articles
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and machinery are being obtained for the works; and the Contractor shall
afford every facility for, and every assistance in, or in obtaining, the right to
such access.
GC 3.11

EXAMINATION OF WORK BEFORE COVERING UP

i.

No work shall be covered up or put out of view without the approval of the
Engineer, and the Contractor shall afford full opportunity for the Engineer
to examine and measure any work which is about to be covered up, or put
out of view, and to examine foundations before permanent work is placed
thereon. The Contractor shall give due notice to the Engineer whenever
any such work or foundations is, or are ready, or about to be ready for
examination, and the Engineer shall without reasonable delay, unless he
considers it unnecessary and advises the Contractor accordingly, attend
for the purpose of examining and measuring such work, or of examining
such foundations.

ii.

The Contractor shall uncover any part or parts of the Works, or make
openings in or through the same as the Engineer may from time to time
direct, and shall reinstate and make good such part or parts to the
satisfaction of the Engineer. If any such part or parts have been covered
up, or put out of view, after compliance with the above requirements, and
are found to be executed in accordance with the Contract, the expense of
uncovering, making openings in, or through, reinstating and make good
the same, shall be borne by the Corporation; but in any other case, all
such expenses shall be borne by the Contractor and shall be recoverable
from him by the Corporation, or may be deducted by the Corporation from
any monies due, or which may become due to the Contractor.

GC 3.12

QUALITY OF MATERIALS, WORKMANSHIP AND TESTS

i.

All materials and workmanship shall be of the respective kinds described
in the Contract, and in accordance with the Engineer’s instructions, and
shall be subjected from time to time to such tests as the Engineer may
direct, at the place of manufacture or fabrication, or on the Site, or at all or
any of such places. The Contractor shall provide such assistance,
instruments, machines, labour and materials as are normally required for
examining, measuring and testing any work, and the quality, weight or
quantity of any material used; and shall supply samples of materials
before incorporation in the Works, for testing, as may be selected and
required by the Engineer. All samples shall be supplied by the Contractor
at his own cost.

ii.

The Contractor shall supply at his own expense, certified copies of all
tests upon all materials entering into the Contract. Such tests shall be
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made, as and when directed by the Engineer, and by an approved testing
laboratory.
GC 3.13
i.

PAYMENT FOR TESTING
The following tests, called for as required by the Engineer, will be paid for
by the Corporation:
Air entrainment tests during concrete work.
Slump tests during concrete work.
Casting and compression testing of concrete cylinders.
Compaction tests. Limit of one test per location. If the result of any
compaction test is below that specified, the Engineer may call for
retesting, and all costs associated with such retesting shall be paid
by the Contractor.
5. Analysis of granular materials and approval of sources. Limit of one
analysis per type of materials.
6. Asphalt extraction tests.
1.
2.
3.
4.

ii.

The above tests are for compliance purposes only. The test results shall
not be the basis for any mix designs and shall not bind the Corporation to
accept any material for use in the Contract.

iii.

The Contractor and suppliers are responsible for maintaining an adequate
quality control program and for conducting tests on all materials
incorporated into the Contract at their own expense. The results of the
quality control program and material tests shall be made available to the
Engineer promptly, upon request.

GC 3.14

URGENT REPAIRS
If by reason of any accident or failure or other event occurring to, in, or in
connection with, the Works or any part thereof, either during the execution
of the Works or during the Period of Maintenance, any remedial or other
work or repair shall in the opinion of the Engineer be urgently necessary
for security, and the Contractor is unable or unwilling at once to do such
work or repair, the Corporation may have its own or other workers to do
such work as the Engineer may consider necessary. If the work or repair,
so done by the Corporation is work, which in the opinion of the Engineer,
the Contractor was liable to do at his own expense under the Contract all
costs and charges properly incurred by the Corporation in so doing, shall
on demand, be paid by the Contractor to the Corporation from any monies
due, or which may become due to the Contractor. Provided always that
the Engineer shall as soon after the occurrence of any such emergency as
may be reasonably practicable, notify the Contractor thereof in writing.
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GC 3.15

SUSPENSION OF WORK
The Contractor shall, on the written order of the Engineer, suspend the
progress of the Works or any part thereof for such time or times and in
such manner as the Engineer may consider necessary and shall during
such suspension properly protect and secure the work so far as is
necessary in the opinion of the Engineer.

GC 3.16

EXTENSION OF TIME FOR COMPLETION

i.

Should the amount of extra or additional work of any kind, or other special
circumstances of any kind whatsoever which may occur, be such as fairly
to entitle to the Contractor to an extension of time for the completion of the
work, the Engineer shall determine the amount of such extension.
Provided that the Engineer is not bound to take into account any extra or
additional work or other special circumstances unless the Contractor has,
within fourteen (14) calendar days after such work has been commenced,
or such circumstances have arisen, or as soon thereafter as is practicable,
delivered to the Engineer full and detailed particulars of any claim to
extension of time to which he may consider himself entitled, in order that
such claim may be investigated at the time.

ii.

Circumstances suitable for consideration include the following:
a.
b.
c.
d.

iii.
GC 3.17

Delays GC 3.17
Variations GC 3.18
Extra Work GC 3.19
Additional Work GC 3.20

The terms and conditions of the contract shall continue for such extension
of Contract time.
DELAYS
If the Contractor is delayed in the performance of the Work by:
a. War, blockades, and civil commotions, errors in the Contract
Documents; an act of omission of the Corporation Engineer, other
contractors, or anyone employed or engaged by them directly or
indirectly, contrary to the provisions of the Contract Documents; or
b. A stop work order issued by a court or public authority, provided that
such order was not issued as the result of an act or omission of the
Contractor or anyone employed or engaged by the Contractor directly
or indirectly; or
c. The Engineer giving notice under subsection 3.15 Suspension of
Work; or
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d. Abnormal inclement weather;
then consideration may be given to reimburse the Contractor by the
Corporation for reasonable costs incurred by the Contractor as the result
of such delay. Extension of Contract Time will be granted in accordance
with subsection GC 3.16 Extension of Contract Time.
The Contractor shall not be entitled to payment for the cost of delays
incurred as a result of a dispute between the Contractor and Owner. The
Contractor shall execute the Work and may pursue resolution of the
dispute in accordance with subsection GC 3.21, Claims, Negotiations,
Mediation, Arbitration.
GC 3.18
i.

VARIATIONS
The Engineer will make any variations of the form, quality or quantity of
the Works, or any part thereof, that may in his opinion be necessary, and
for that purpose, or if for any other reason it shall in his opinion be
desirable, will have the power to order the Contractor to do, and the
Contractor shall do, any of the following:
a. increase or decrease the quantity of any work included in the
Contract,
b. omit any such work,
c. change the character or quality or kind of such work,
d. change the levels, lines, position and dimensions of any part of the
Works, and
e. execute additional work of any kind necessary for the completion of
the Works
and no such variations shall in any way vitiate, or invalidate, the Contract,
but the value (if any), of all such variations shall be taken into account in
ascertaining the amount of the Contract Price.

ii.

No such variation shall be made by the Contractor without an order in
writing of the Engineer. Provided that no order in writing shall be required
for increase or decrease in the quantity of any work, where such increase
or decrease is not the result of an order given under this Clause, but is the
result of the quantities exceeding or being less than those stated in the
Schedule of Prices. Provided also that if for any reason the Engineer shall
consider it desirable to give any such order verbally, the Contractor shall
comply with such order, and any confirmation in writing of such verbal
order given by the Engineer, whether before or after the carrying out of the
order, shall be deemed to be an order in writing within the meaning of this
Clause. Provided further that if the Contractor shall confirm in writing to
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the Engineer any verbal order of the Engineer, and such confirmation shall
not be contradicted in writing by the Engineer, it shall be deemed to be an
order in writing by the Engineer.
iii.

The Contract may apply for an extension of Contract Time.

iv.

If the Changes in the Work relate solely to quantities as in the pay items,
payment will be made according to the contract. If the Changes in the
Work do not solely relate to pay items, payment may be negotiated.

GC 3.19

EXTRA WORK

i.

The Corporation, or Engineer where so authorized, may instruct the
Contractor to perform Extra Work without invalidating the Contract. The
Contractor shall not be required to proceed with the Extra Work until
receipt of a Written Order. Upon receipt of the Written Order the Contract
shall proceed with the Work.

ii.

The Contractor may apply for an extension of Contract Time.

GC 3.20

ADDITIONAL WORK

i.

The Corporation, or Engineer where so authorized, may request the
Contractor to perform Additional Work without invalidating the Contract, if
the Contractor agrees to perform Additional Work, the Contractor shall
proceed with such work upon receipt of a Written Order.

ii.

The Contractor may apply for an extension of Contract Time.

GC 3.21

CLAIMS, NEGOTIATIONS, MEDIATION, ARBITRATION

GC 3.21.01 Continuance of the Work
i

Unless the Contract has been terminated or completed, the Contractor
shall in every case, after serving or receiving any notification of a claim or
dispute, verbal or written, continue to proceed with the Work with due
diligence and expedition. It is understood by the parties that such action
shall not jeopardize any claim it may have.

GC 3.21.02 Record Keeping
i

Immediately upon commencing work that may result in a claim, the
Contractor shall keep Daily Work Records during the course of the Work,
sufficient to substantiate the Contractor's claim, and the Engineer shall
keep Daily Work Records to be used in assessing the Contractor's claim.
The Contractor shall preserve all such original Records until 12 months
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after the Final Acceptance Certificate is issued or until all claims have
been settled, whichever is longer. The Contractor shall require that
Subcontractors employed by the Contractor preserve all original Records
pertaining to the Work, Changes in the Work, Extra Work, and claims
arising therefrom for a similar period of time.
ii

The Contractor and the Engineer shall attempt to reconcile their respective
Daily Work Records on a daily basis, to simplify review of the claim, when
submitted. If the Contractor and the Engineer fail to reconcile their
respective Daily Work Records, then the Contractor shall submit its Daily
Work Records as part of its claim, whereby the resolution of the dispute
about the Daily Work Records shall not be resolved until there is a
resolution of the claim.

iii

The keeping of Daily Work Records by the Engineer or the reconciling of
such Daily Work Records with those of the Contractor shall not be
construed to be acceptance of the claim.

GC 3.21.03 Claims Procedure
i
ii
iii

iv

v

The Contractor shall give verbal notice of any situation that may lead to a
claim for additional payment immediately upon becoming aware of the
situation.
The Contractor shall provide written notice within 7 calendar Days of the
commencement of any part of the Work that may be affected by the
situation.
The Contractor shall submit detailed claims as soon as reasonably
possible and in any event no later than 30 Days after completion of the
work affected by the situation. The detailed claim shall:
a identify the item or items in respect of which the claim arises;
b state the grounds, contractual or otherwise, upon which the claim is
made; and
c include the Records maintained by the Contractor supporting such
claim. In exceptional cases, the 30 Days may be increased to a
maximum of 90 Days with approval in writing from the Engineer.
Within 30 Days of the receipt of the Contractor's detailed claim, the
Engineer may request the Contractor to submit any further and other
particulars as the Engineer considers necessary to assess the claim. The
Contractor shall submit the requested information within 30 Days of
receipt of such request.
Within 90 Days of receipt of the detailed claim, the Engineer shall advise
the Contractor, in writing, of the Engineer's opinion with regard to the
validity of the claim.

GC 3.21.04 Negotiations
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i

ii

The parties shall make all reasonable efforts to resolve their dispute by
amicable negotiations and agree to provide, without prejudice, open and
timely disclosure of relevant facts, information, and documents to facilitate
these negotiations.
Should the Contractor disagree with the opinion given in paragraph GC
3.21.03 (v), with respect to any part of the claim, the Engineer shall enter
into negotiations with the Contractor to resolve the matters in dispute.
Where a negotiated settlement cannot be reached and it is agreed that
payment cannot be made on a Time and Material basis in accordance with
clause GC 7.10, Payment for Extra work, the parties shall proceed in
accordance with clause GC 3.21.05, Mediation, or subsection GC 3.21.08,
Arbitration.

GC 3.21.05 Mediation
i

ii
iii

iv
v

If a claim is not resolved satisfactorily through the negotiation stage noted
in clause GC 3.21.04, Negotiations, within a period of 30 Days following
the opinion given in paragraph GC 3.21.03 (v), and the Contractor wishes
to pursue the issue further, the parties may, upon mutual agreement,
utilize the services of an independent third party mediator.
The mediator shall be mutually agreed upon by the Owner and Contractor.
The mediator shall be knowledgeable regarding the area of the disputed
issue. The mediator shall meet with the parties together or separately, as
necessary, to review all aspects of the issue. In a final attempt to assist
the parties in resolving the issue themselves prior to proceeding to
arbitration the mediator shall provide, without prejudice, a non-binding
recommendation for settlement.
The review by the mediator shall be completed within 90 Days following
the opinion given in paragraph GC 3.21.03 (v).
Each party is responsible for its own costs related to the use of the third
party mediator process. The cost of the third party mediator shall be
equally shared by the Owner and Contractor.

GC 3.21.06 Payment
i

Payment of the claim shall be made no later than 30 Days after the date of
resolution of the claim or dispute.

GC 3.21.07 Rights of Both Parties
i

It is agreed that no action taken under subsection GC 3.21, Claims,
Negotiations, Mediation, by either party shall be construed as a
renunciation or waiver of any of the rights or recourse available to the
parties, provided that the requirements set out in this subsection are
fulfilled.
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GC 3.21.08 Arbitration
GC 3.21.08.01 Conditions of Arbitration
i

ii

iii
iv

If a claim is not resolved satisfactorily through the negotiation stage noted
in clause GC 3.21.04, Negotiations, or the mediation stage noted in clause
GC 3.21.05, Mediation, either party may invoke the provisions of
subsection GC 3.21.08, Arbitration, by giving written notice to the other
party.
Notification that arbitration shall be implemented to resolve the issue shall
be communicated in writing as soon as possible and no later than 60 Days
following the opinion given in paragraph GC 3.21.03 (v). Where the use of
a third party mediator was implemented, notification shall be within 120
Days of the opinion given in paragraph GC 3.21.03 (v).
The parties shall be bound by the decision of the arbitrator.
The rules and procedures of the Arbitration Act, 1991, S.O. 1991, c.17, as
amended, shall apply to any arbitration conducted hereunder except to the
extent that they are modified by the express provisions of subsection GC
3.21.08, Arbitration.

GC 3.21.08.02 Arbitration Procedure
i

The following provisions are to be included in the agreement to arbitrate
and are subject only to such right of appeal as exist where the arbitrator
has exceeded his or her jurisdiction or have otherwise disqualified him or
herself:
a All existing actions in respect of the matters under arbitration shall be
stayed pending arbitration;
b All outstanding claims and matters to be settled are to be set out in a
schedule to the agreement. Only such claims and matters as are in the
schedule shall be arbitrated; and
c Before proceeding with the arbitration, the Contractor shall confirm that
all matters in dispute are set out in the schedule.

GC 3.21.08.03 Appointment of Arbitrator
i
ii

iii

The arbitrator shall be mutually agreed upon by the Owner and Contractor
to adjudicate the dispute.
Where the Owner and Contractor cannot agree on a sole arbitrator within
30 Days of the notification of arbitration noted in paragraph GC 3.21.08.01
(ii), the Owner and the Contractor shall each choose an appointee within
37 Days of the notice of arbitration.
The appointees shall mutually agree upon an arbitrator to adjudicate the
dispute within 15 Days after the last appointee was chosen or they shall
refer the matter to the Arbitration and Mediation Institute of Ontario Inc.,
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iv
v
vi
vii

which may select an arbitrator to adjudicate the dispute within 7 Days of
being requested to do so.
The arbitrator shall not be interested financially in the Contract nor in
either party's business and shall not be employed by either party.
The arbitrator may appoint independent experts and any other persons to
assist him or her.
The arbitrator is not bound by the rules of evidence that govern the trial of
cases in court but may hear and consider any evidence that the arbitrator
considers relevant.
The hearing shall commence within 90 Days of the appointment of the
arbitrator.

GC 3.21.08.04 Costs
i
ii
iii

iv

The arbitrator's fee shall be equally shared by the Owner and the
Contractor.
The fees of any independent experts and any other persons appointed to
assist the arbitrator shall be shared equally by the Owner and the
Contractor.
The arbitration hearing shall be held in a place mutually agreed upon by
both parties or in the event the parties do not agree, a site shall be chosen
by the arbitrator. The cost of obtaining appropriate facilities shall be
shared equally by the Owner and the Contractor.
The arbitrator may, in his or her discretion, award reasonable costs,
related to the arbitration.

GC 3.21.08.05 The Decision
i

GC 3.22

The reasoned decision shall be made in writing within 90 Days of the
conclusion of the hearing. An extension of time to make a decision may be
granted with consent of both parties. Payment of any award shall be made
in accordance with clause GC 3.21.06, Payment.
NOTICES

i.

Any notice permitted or required to be given to the Engineer or the
Superintendent in respect of the Work shall be deemed to have been
given to and received by the addressee on the date of delivery if delivered
by hand or by facsimile transmission and on the fifth day after the date of
mailing if sent by mail.

ii.

The Contractor shall provide the mailing addresses, telephone numbers,
e-mail addresses, after working hours telephone numbers, and facsimile
terminal numbers for the Superintendent at the commencement of the
Work.
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iii.

In the event of an emergency situation or other urgent matter the Engineer
or the Superintendent may give a verbal notice, provided that such notice
is confirmed in writing.

iv.

Any notice permitted or required to be given to the Corporation or the
Contractor shall be given in accordance with the notice provision of the
Agreement.

GC 3.23

NOTICE OF COMPLETION OF WORKS

i.

As soon as in the opinion of the Engineer the Works shall have been
“Substantially Performed” or “Deemed Completed” as defined under the
Construction Lien Act, have passed any test that may be prescribed by the
Contract, and have been accepted in writing by the Engineer as completed
and to his satisfaction; the Engineer shall, on receiving an undertaking by
the Contractor to finish any outstanding work during the Period of
Maintenance, issue the appropriate certificate as provided for under the
Construction Lien Act in respect of the Works, and the Period of
Maintenance of the Works shall commence from the date of such
certificate. Provided that the Engineer may give such a certificate with
respect to any part of the Works before the completion of the whole of the
Works; subject to such part of the Works having been accepted in writing
by the Engineer as completed and to his satisfaction. When any such
certificate is given in respect of a part of the Works, such part shall be
considered as completed; and the Period of Maintenance of such part
shall commence from the date of such Notice.

ii.

Following the issuance of the appropriate certificate as provided for under
the Construction Lien Act, the Engineer will provide the Contractor with a
Letter of Acceptance for Maintenance for the Works confirming the Period
of Maintenance and any special conditions related thereto.

GC 3.24

END OF MAINTENANCE PERIOD

i.

Only written notice shall be deemed to constitute approval of any work, or
other matter in respect of which it is issued, or shall be taken as an
admission of the due performance of the Contract, or any part thereof, or
of the accuracy of any claim or demand made by the Contractor, or of
additional or varied work having been ordered by the Engineer, and no
other certificate conclude or prejudice any of the powers of the Engineer.

ii.

The Contract shall not be considered as completed, until a Letter
Assuming the works shall have been signed by the Engineer stating that
the Works have been completed and maintained to the satisfaction of the
Engineer. The Letter Assuming the Works shall be given by the Engineer
upon the expiration of the Period of Maintenance, or as soon thereafter as
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any works ordered during such period, pursuant to Clauses 4.21 and
4.01.xvii hereof, shall have been completed to the satisfaction of the
Engineer and full effect shall be given to the Clause, notwithstanding any
previous entry on the Works, or the taking possession working or using
thereof, or any part thereof, by the Corporation.
GC 3.25

ASSUMPTION OF WORKS

i

The Corporation shall not be liable to the Contractor for any matter or
thing arising out of, or in connection with the Contract or the execution of
the Works, unless the Contractor shall have made a claim in writing in
respect thereof, before the giving of the Letter Assuming the Works under
this Clause.

ii.

Notwithstanding the issue of the Letter Assuming the Works, the
Contractor shall remain liable for the fulfillment of any obligation incurred
under the provisions of the Contract prior to the issue of the Letter
Assuming the Works, which remains unperformed at the time such letter is
issued; and for the purposes of determining the nature and extent of any
such obligation, the Contract shall be deemed to remain in force between
the parties hereto.

GC 3.26

SITE MEETINGS
Site meetings shall be held at regular intervals as directed by the
Engineer. The Contractor shall provide a responsible representative for
such meetings.

GC 3.27

DEFAULT BY CONTRACTOR

i.

If the Contractor becomes bankrupt or has a receiving order made against
him, or presents his petition in bankruptcy, or makes an arrangement with,
or assignment in favour of his creditors, or agrees to carry out the contract
under a committee of inspection of his creditors, or (being a corporation),
goes into liquidation (other than a voluntary liquidation for the purposes of
amalgamation or reconstruction), or if the Contractor assigns the contract
without the consent in writing of the Corporation first obtained, or has an
execution levied on his goods, then the Corporation may, without
prejudice to any other right or remedy it may have, by giving the
Contractor or Receiver or Trustee in bankruptcy five (5) day written notice
terminate this contract.

ii.

If the Contractor:
a. has abandoned the contract, or
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b. has without reasonable excuse has failed to commence the works, or
has suspended the progress of the works for 14 days after receiving
from the Engineer written notice to proceed, or
c. has failed to proceed with due diligence, or
d. has failed to remove materials from the site, or to pull down and
replace work for 14 days after receiving from the Engineer written
notice that the said materials or work have been condemned, and
rejected by the Engineer under these conditions, or
e. is not executing the works in accordance with the contract, or is
persistently or flagrantly neglecting to carry out his obligations under
the contract, or
f. has to the detriment of good workmanship, or in defiance of the
Engineer’s instructions to the contrary, sub-let any part of the
contract.
then the Corporation may notify the Contractor in writing that he is in
default of his contractual obligations and instruct him to correct the default
within five (5) working days of receiving the notice.
iii.

1.

The Contractor shall have the right within the given five (5) full
working days following the receipt of a notice of default to correct
the default and provide the owner with satisfactory proof that
appropriate corrective measures have been taken.

2.

If the correction of the default cannot be completed within the five
(5) full working days following receipt of the notice, the Contractor
shall not be in default if the Contractor:
a. commences the correction of the default within the five (5) full
working days following receipt of the notice;
b. provides the Corporation with an acceptable schedule for the
progress of such correction; and
c. completes the correction in accordance with such schedule.

iv.

If the Contractor is in default of the contract and the contractor has
provided a Performance Bond, the provisions of this section shall be
exercised in accordance with the conditions of the Performance Bond.

v.

If the contractor fails to comply with the provisions of 3(1) or 3(2) the
Corporation may without prejudice to any other right or remedy it may
have:
a. correct such default and deduct the cost thereof from the payment
then or thereafter due the contractor; or
b. terminate the Contractor’s rights to continue with the work in whole or
in part or terminate the contact.
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vi.

If the Corporation terminates the Contractor’s right to continue with the
work in whole or in part, the Corporation will be entitled to:
a. take possession of the working area or that portion of the working
area devoted to that part of the work terminated;
b. utilize the Contractor’s equipment and any material within the working
area which is intended to be incorporated into the work, the whole
subject to the right of third parties;
c. withhold further payments to the Contractor with respect to the work
or the portion of the work withdrawn from the contractor until the work
or portion thereof withdrawn is completed;
d. charge the Contractor the additional cost over the contract price of
completing the work or portion thereof withdrawn from the Contractor,
as certified by the Engineer and any additional compensation paid to
the Corporation for such additional service arising from the correction
of the default;
e. charge the Contractor a reasonable allowance, as determined by the
Engineer, to cover correction to the work performed by the Contractor
that may be required;
f. charge the Contractor for any damages the Corporation may have
sustained as a result of the default; and
g. charge the Contractor the amount by which the cost of corrections to
the work exceeds the allowance provided for such corrections.

vii.

If the Corporation’s cost to correct and complete the work in whole or in
part is less than the amount withheld from the Contractor the Corporation
will pay the balance to the Contractor as soon as the final accounting for
the contract is complete.

viii.

The Contractor’s obligation under the contract as to quality, correction and
warranty of the work performed prior to the time of termination of the
contract or termination of the Contractor’s right to continue with the work in
whole or in part shall continue to be in force after such termination.

GC 4
GC 4.01
i.

CONTRACTOR’S RESPONSIBILITIES AND CONTROL OF
THE WORK
GENERAL
The Contractor shall have complete control of the work and shall
effectively direct and supervise the work, to the satisfaction of the
Engineer, so as to ensure conformity with the contract documents. The
Contractor shall be responsible for construction means, methods,
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techniques, sequences and procedures and for coordinating various parts
of the work.
ii.

The Contractor shall comply with and adhere strictly to, the Engineer’s
instructions and directions on any matter (whether mentioned in the
contract or not). The Contractor shall take instructions and directions from
the Engineer.

iii.

The Contractor shall have the sole responsibility for the design, erection,
operation, maintenance and removal of temporary structures and other
temporary facilities and the design and execution of construction methods
required in their use.

iv.

Notwithstanding paragraph iii of subsection 4.01, where the Contract
Documents include designs for temporary structures and other temporary
facilities or specify a method of construction in whole or part, such facilities
and methods shall be considered to be part of the design or the specified
method of construction. The Contractor shall, however, be responsible for
the execution of such design or specified method of construction in the
same manner that the Contractor is responsible for the execution of the
Work.

v.

The Contractor shall be responsible for construction health and safety
within the working areas and for compliance with the current Occupational
Health and Safety Act and Regulations and the current Workers
Compensation Act. So as to avoid any misunderstanding as to the extent
of the Contractor’s responsibility, the Contractor, by executing the
Contract unequivocally acknowledges that the Contractor is the
Constructor within the meaning of the Act.

vi.

The Contractor shall be required to submit a progress schedule to the
Engineer for approval prior to commencement of the work. Such schedule
shall be in a form acceptable to the Engineer, and shall indicate clearly the
allowance for the various phases of the work, in sufficient detail to show
weekly progress.

vii.

The Contractor shall submit to the Engineer an updated construction
schedule each month immediately following the cut-off date and before
preparation of the Monthly Payment Certificate. Failure to comply with this
Clause may delay the issuing of the Monthly Payment Certificate.

viii.

The approval of the progress schedule by the Engineer shall not cast any
responsibility upon the Engineer or the Corporation in seeing to it that the
progress schedule is adhered to since timely execution of the work is the
entire responsibility of the Contractor.
The Engineer may, in his
discretion, vary the progress schedule in whole or in part without relieving
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the Contractor from any of his responsibility to execute the contract in a
timely way, nor shall such variation cast any responsibility whatsoever,
upon either the Engineer or the Corporation.
ix.

The Contractor shall note that upon the commencement of any
construction item within any designated local area which is construed to
be a portion of the general area, it shall be agreed to by the parties to the
contract, that any period of more than six (6) consecutive “working days”
shall not be allowed to pass without further progress toward the
completion of any and all other tender items such as grading of the
boulevards, placement of topsoil, sodding, driveway and leadwalk
reconstruction.

x.

The Contractor shall cooperate at all times with all utility companies and
other contractors either working for a utility or the Corporation, while the
said utilities or contractors are maintaining, altering or installing new plant.
The Contractor shall coordinate the reconstruction work to allow a
reasonable length of time for the utility to carry out its work and shall allow
free access at all times. The Contractor shall not be entitled to any extra
remuneration nor any extension in the time of completion for such
cooperation. The Engineer will be the sole judge in the case of all
disputes in this regard. In addition, the Contractor shall notify Utility
companies for the purpose of adjusting all shut offs and other parts of their
plant.

xi.

The Contractor shall keep on the work site during its progress a
competent supervisor satisfactory to the Engineer for the duration of the
contract. The Contractor shall inform the Engineer in writing of the name
of such supervisor prior to the commencement of the Contract and if at
any time the Engineer shall require such supervisor to be replaced, then
the Contractor is to arrange for him to vacate his position and be removed
from the site within forty-eight (48) hours after receiving formal notice in
writing to replace him with another supervisor. The Engineer shall not be
required to give any reason for such removal of supervisor or other worker
he may from time to time require.

xii.

The supervisor shall not be changed except with the consent of the
Engineer unless the supervisor proves to be unsatisfactory to the
Contractor and ceases to be in his employ. The supervisor shall represent
the Contractor in his absence and directions on matters given to him shall
be held to be given to the Contractor. The Contractor shall give efficient
supervision to the work using his best skill and attention at all times.

xiii.

During the construction of work which the Engineer considers it
necessary, the Contractor shall employ on the work a responsible
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experienced Professional Engineer to generally supervise any supervisor
or worker.
xiv.

The Contractor shall, at no additional cost to the Corporation, furnish all
reasonable aid, facilities and assistance required by the Engineer for the
proper inspection and examination of the Work or the taking of
measurements for the purpose of payment.

xv.

Where the Contractor finds any errors, inconsistency or omission relating
to the Contract, the Contractor shall promptly report it to the Engineer and
shall not proceed with the activity affected until receiving direction from the
Engineer.

xvi.

The Contractor shall promptly notify the Engineer in writing, if the
subsurface conditions observed in the Working Area differ materially from
those indicated in the Contract Documents.

xvii.

The Contractor shall, if required by the Engineer in writing, search for the
cause of any defect, imperfection, or fault under the directions of the
Engineer, and the cost of the work carried out in searching as aforesaid
shall be borne by the Contractor, and he shall repair, rectify, and make
good such defects, imperfections, or defaults at his own expense.

xviii.

The Contractor shall arrange with the appropriate utility authorities for the
stake out of all underground utilities and service connections which may
be affected by the Work. The Contractor shall be responsible for any
damage done to the underground utilities by the Contractor’s forces during
construction. The Contractor shall be responsible for any damage done to
the private service connections.

GC 4.02

LAYOUT

i.

Prior to commencement of construction, the Engineer and the Contractor
will locate on site those property bars, baselines and benchmarks which
are necessary to delineate the Working Area and to lay out the Work, all
as shown on the Contract Drawings.

ii.

The Contractor shall be responsible for the preservation of all property
bars while the Work is in progress, except those property bars which must
be removed to facilitate the Work. Any property bars disturbed, damaged
or removed by the Contractor’s operations shall be replaced under the
supervision of an Ontario Land Surveyor, at no extra cost to the
Corporation.

iii.

The Contractor shall provide qualified personnel to lay out and establish
all lines and grades necessary for construction. The Contractor shall

General Conditions

31

Revised September 2015

notify the Engineer of any layout work carried out, so that the same may
be checked by the Engineer.
iv.

The Contractor shall install and maintain substantial alignment markers
and secondary benchmarks as may be required for the proper execution
of the Work. The Contractor shall supply one copy of alignment and grade
sheets to the Engineer.

v.

The Contractor shall assume full responsibility for alignment, elevations
and dimensions of each of all parts of the Work, regardless of whether the
Contractor’s layout work has been checked by the Engineer.

vi.

All stakes, marks and reference points provided by the Engineer shall be
carefully preserved by the Contractor. In the case of their destruction or
removal, such stakes, marks and reference points will be replaced by the
Contractor at no extra cost to the Corporation.

GC 4.03

TRAFFIC CONTROL REQUIREMENTS

i.

The Contractor shall provide a minimum of two lanes of traffic at all times
and shall not close the highway unless permitted by the Engineer. With
approval of the Engineer, the Contractor will be permitted to reduce the
two lanes to a single 14 foot lane in isolated areas or will be allowed total
closure of the highway. When single lane traffic is allowed, the Contractor
shall provide competent flagmen at each limit of the restriction. When
total closure and detouring is permitted the Contractor shall advise the
Traffic Engineering, Fire and Police Departments of the City of Windsor as
to the character, duration, etc. of the said detour and comply with their
requirements.

ii.

The Contractor shall at his own expense, provide, erect, maintain
adequate traffic protection signs, barricades, lights, delineators, trench
plating, flag persons, etc. in accordance with the requirements of the City
of Windsor, to ensure safety to the public and the smooth flow of traffic.
He shall designate an employee to be responsible for the traffic, the
maintenance of traffic protection devices at night, Sundays and holidays.
All barricades on obstructions shall be illuminated at night and all lights
shall be kept illuminated from sunset to sunrise. The Contractor shall be
responsible for all accidents or expense arising by reason of neglect or
failure to comply with this clause.

iii.

Traffic Control shall be in conformity with the procedure outlined in the
current “Occupational Health and Safety Act, and Regulations for
Construction Projects” and the current “Traffic Control Manual for
Roadway Work Operations”, Ministry of Transportation and
Communications, and as amended. Twenty-four (24) hours prior to
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commencing work, the proposed traffic control will be discussed and
reviewed by the Engineer’s representative.
iv.

GC 4.04

Should the Contractor fail to provide the above mentioned precautions, the
Engineer may direct that the work be suspended forthwith and such
suspension shall remain in effect until the Contractor has taken proper
remedies. Suspension of the work on this account shall not entitle the
Contractor to any extension of time of completion, nor any additional
remuneration.
MAINTAINING ROADWAYS AND DETOURS

i.

The Contractor shall not be required to maintain a road through the
working area until such time as the Contractor has commenced operations
or on any part of the Contract that has been accepted by the Corporation.

ii.

Where the Contract Document provides for or the Engineer requires
detours at specific locations, payment for the construction of the detours,
and if required, for the subsequent removal of the detours, will be made at
the Contract prices appropriate to such work.

iii.

Where the Contractor constructs a detour which is not specifically
provided for in the Contract Document, or required by the Engineer, the
construction of the detour and, if required, the subsequent removal shall
be performed at the Contractor’s expense.
The detour shall be
constructed and maintained to structural and geometric standard
approved by the Engineer. Removal shall be performed as directed by the
Engineer.

iv.

Compliance with the foregoing provisions shall in no way relieve the
Contractor of obligations under subsection 6.01, Protection of Work,
Persons and Property, dealing with the Contractor’s responsibility for
damage claims, except for claims arising on sections of Highway within
the Working Area that are being maintained by others.

GC 4.05
ACCESS TO PROPERTIES ADJOINING THE WORK AND
INTERRUPTION OF UTILITY SERVICES
i.

The Contractor shall provide at all times and at no extra cost to the
Corporation:
a.
b.
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c.
ii.

GC 4.06

access to fire hydrants, and water and gas valves located in the
working area.

Where any interruptions in the supply of utility services are required and
are authorized by the Engineer, the Contractor shall give notice to the
affected property owners.
APPROVALS AND PERMITS

i.

The Contractor shall give all notices and pay all fees, required to be given,
or paid, by any and all competent and constitutional legislation or any
regulation or by-law of any local or other authority in relation to the
execution of the Works, or any Temporary Works; and by the rules and
regulations of all public bodies and companies whose property or, rights,
are, or may be affected in any way by the Works or Temporary Works.
The Contractor shall conform in all respects with the provisions of any and
all competent and constitutional legislation, and the regulations or by-laws
of any local or other authority, which may be applicable to the Works, or
any Temporary Works and with such rules and regulations of public
bodies and companies as aforesaid, and shall keep the Corporation
indemnified against all penalties and liabilities of every kind for breach of
any such legislation, regulation, By-law or the Common law as applicable
to the Contractor’s Works and duties under this contract.

ii.

The Contractor shall pay and arrange for all necessary plumbing and
building permits and subsequent inspections.

GC 4.07

EXCESS MATERIALS AND DISPOSAL

i.

The Contractor shall remove from the worksite all excess materials
including earth and rock excavation, broken concrete, rubble, broken
asphalt, tree stumps, etc.

ii.

All materials such as metal, wood, asphalt, etc. which are not considered
to be “inert fill” as defined in section 18 of regulation 309 under the
Environmental Protection Act must be disposed of at waste disposal sites
certified by the Ministry of Environment to accept and dispose of these
wastes or to sites certified to recycle the waste in question.

GC 4.08

TRAFFIC AND PARKING SIGNS
Prior to commencing work on any street the Contractor shall, with the
Engineer and a representative of the Traffic Engineering Department,
inspect all signs and ascertain which are to be removed or relocated so as
not to interfere with his operations. The Contractor shall then remove or
otherwise relocate these signs as directed by the Traffic Engineering
Department. Twenty-four (24) hours prior to the completion of any
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operation to a point that additional or permanent signs are required for the
general safety of pedestrians and/or the motoring public, the Contractor
shall notify the Traffic Engineering Department. Also, at any time during or
subsequent to construction, the Contractor shall immediately notify the
Corporation’s Site Representative of any signs removed or damaged due
to his operations, so that these signs may be repaired, replaced and
erected immediately. The cost of repair or replacement of any signs, etc.
damaged or removed by the Contractor shall be at the expense of the
Contractor. Any and all stop signs removed must be reinstalled by the
Contractor at the end of each working day should the road be opened for
evening traffic.
GC 4.09

SIDE CASTING
The Contractor shall not side cast excavated material unless specifically
authorized by the Engineer prior to construction. Excavated material shall
be removed from the site immediately or stockpiled at a site/location
approved by the Engineer.

GC 4.10

NOTICE TO OWNERS
The Contractor may be required to contact, in writing, the owners of
property abutting the area where the work is to be constructed. Notices
shall be delivered one week prior to the construction starting date in that
area. This notice shall include notification of any necessary removal of
rocks, trees, shrubs, etc. and the expected starting and completion date.

GC 4.11

ARTIFACTS
All fossils, artifacts and articles of value or antiquity and structures and
other remains or things of geological or archaeological interest discovered
on the Site, shall as between the Corporation and the Contractor, be
deemed to be the absolute property of the Corporation; and the Contractor
shall take reasonable precautions to prevent his workers, or any other
persons, from removing or damaging any such article or thing, and shall
immediately upon discovery thereof, and before removal, acquaint the
Engineer of such discovery, and carry out at the expense of the
Corporation, the Engineer’s orders as to the disposal of the same.

GC 4.12

PATENT RIGHTS AND ROYALTIES
The Contractor shall save harmless and indemnify the Corporation from
and against all claims and proceedings for, or on account of, infringements
of any patent right, design, trade-mark or name or material used for, or in
connection with, the Works or Temporary proceedings, damages, costs,
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charges and expenses whatsoever in respect thereof, or in relation
thereto.
GC 4.13

FACILITIES FOR OTHER CONTRACTORS
The Contractor shall in accordance with the requirements of the Engineer,
afford all reasonable facilities for any other contractors employed by the
Corporation and their workers; and the workers of the Corporation and of
any other properly authorized authorities or statutory bodies who may be
employed in the execution, on or near the Site, of any work not included in
the Contract; or of any Contract which the Corporation may enter into
connection with, or ancillary to, the Works.

GC 4.14

PRESERVATION OF TREES
The Contractor shall exercise the utmost caution to ensure that living
trees, not to be removed, are not damaged by his operations on this
Contract.

GC 4.15

SHRUBBERY
The property owners will be given the opportunity to remove shrubbery in
the contract area prior to commencement of the contract, but remaining
shrubbery will be removed by the Contractor. Payment for this work shall
be included in the price bid per cubic yard of excavation. No additional
payment shall be made for the removal of tree stumps unless an item is
provided in the Tender.

GC 4.16

LABOUR CLASSIFICATION AND RATES
The Contractor shall, if required by the Engineer, deliver to the Engineer,
or at his office; a schedule showing in detail the classification and rates of
labour employed by the Contractor on the site.

GC 4.17

DUST CONTROL
The Contractor will be solely responsible for controlling dust nuisance
resulting from his operations, both within the right-of-way and elsewhere.

GC 4.18

EMPLOYMENT
The Contractor and any sub-contractor of the Contractor will,
a. employ only persons legally entitled to work in Canada.
b. in employing persons, refrain from discriminating against any person
by reason of their race, religious views, political affiliations, or sex.
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GC 4.19

LIMITATIONS OF OPERATIONS
Except for such work as may be required by the Engineer to maintain the
Work in a safe and satisfactory condition, the Contractor shall not carry on
operations under the Contract on Sundays or holidays without permission
in writing from the Engineer.

GC 4.20

CLEARANCE OF SITE ON COMPLETION

i.

The Contractor shall remove surplus materials, tools, debris, construction
machinery and equipment not required for the performance of the
remaining Work.

ii.

The Work shall not be deemed to have reached Completion until the
Contractor has removed surplus materials, tools, construction machinery,
equipment and debris.

GC 4.21

PERIOD OF MAINTENANCE

i.

In these conditions, the expression “Period of Maintenance”, shall mean
the period of maintenance named in the Tender, calculated from the date
of the Notice of Completion of the Works issued by the Engineer in
accordance with Clause 3.24 hereof, or in the event of more than one
Notice having been issued by the Engineer under the said Clause, from
the respective dates so notified; and in relation to the Period of
Maintenance the expression “the Works” shall be construed accordingly.
Unless otherwise specified, the Period of Maintenance shall be one year.

ii.

To the intent that the Works shall, at or as soon as practicable after the
expiration of the Period of Maintenance, be delivered up to the
Corporation in as good and perfect condition, (fair wear and tear
excepted) to the satisfaction of the Engineer, as that in which they were at
the commencement of the Period of Maintenance, the Contractor shall
execute all such work of repair, amendment, reconstruction, rectification
and making good of defects, imperfections, shrinkages or other faults, as
may be required of the Contractor in writing by the Engineer during the
Period of Maintenance, or within fourteen (14) days after its expiration, as
a result of an inspection made by, or on behalf of, the Engineer, prior to its
expiration.

iii.

All such work shall be carried out by the Contractor at his own expense if
the necessity thereof shall, in the opinion of the Engineer, be due to the
use of materials or workmanship not in accordance with the Contract, or to
neglect or failure on the part of the Contractor to comply with any
obligations, expressed or implied on the Contractor’s part under the
Contract.
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iv.

If the Contractor shall fail to commence and proceed diligently to execute
any such work as aforesaid required by the Engineer within three (3) days
of receipt of notice to do so from the Engineer or the Corporation, the
Corporation shall be entitled to carry out such work by its own workers, or
by other Contractors, and if such work is work which the Contractor should
have carried out at the Contractor’s own cost, shall be entitled to recover
from the Contractor the cost thereof, or may deduct the same from any
monies due, or that may become due to the Contractor.

GC 5
GC 5.01

MATERIAL

SUPPLY OF MATERIAL
All material necessary for the proper completion of the Work, except that
listed as being supplied by the Corporation, shall be supplied by the
Contractor. The contract prices for the appropriate tender items shall be
deemed to include full compensation for the supply of such Material.

GC 5.02

QUALITY OF MATERIAL

i.

All Material provided by the Contractor shall be new.

ii.

Material supplied by the Contractor shall conform to the requirements of
the Contract.

iii.

As specified or as requested by the Engineer, the Contractor shall make
available for inspection or testing a sample of any Material to be provided
by the Contractor.

iv.

The Contractor shall obtain for the Engineer the right to enter upon the
premises of the Material manufacturer or supplier to carry out such
inspection, sampling and testing as specified or as requested by the
Engineer.

v.

The Contractor shall notify the Engineer of the sources of supply
sufficiently in advance of the Material shipping dates to enable the
Engineer to perform the required inspection, sampling and testing.

vi.

The Corporation will not be responsible for any delays to the Contractor’s
operations where the Contractor fails to give sufficient advance notice to
the Engineer to enable the Engineer to carry out the required inspection,
sampling and testing before the scheduled shipping dates.
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vii.

The Contractor shall not change the sources of supply of any Material
without the written authorization of the Engineer.

viii.

Material which is not specified shall be of a quality best suited to the
purpose required and the use of such Material shall be subject to the
approval of the Engineer.

GC 5.03

REJECTED MATERIAL
Rejected Material shall be removed from the work site expeditiously after
the notification to that effect from the Engineer. Where the Contractor fails
to comply with such notice the Engineer may cause the rejected Material
to be removed from the site and disposed of in what the Engineer
considers to be the most appropriate manner and the Contractor shall pay
the costs of disposal and the appropriate overhead charges.

GC 6
GC 6.01

INSURANCE, PROTECTION AND DAMAGE

PROTECTION OF WORK, PERSONS AND PROPERTY

i.

The Contractor, the Contractor’s agents and all workers employed by or
under the control of the Contractor, including sub-contractors shall protect
the work, structures, utilities, persons and property from damage or injury.
The Contractor shall indemnify, and keep indemnified, the Corporation
against all claims for injuries or damages to any such person, property,
structure, utilities, etc.; which may arise out of, or in consequence of, the
construction and maintenance of the Works, and against all claims,
demands, proceedings, damages, costs, charges and expenses
whatsoever, in respect of, or in relation thereto.

ii.

From the commencement to the completion of the Works, the Contractor
shall take full responsibility for the care thereof, and in case any damage,
loss or injury shall happen to the Works, or to any part thereof, from any
cause whatsoever, shall at his own cost, repair and make good the same,
so that at completion, the Works shall be in good order and condition, and
in conformity in every respect with the requirements of the Contract and
the Engineer’s instructions. The Contractor shall also be liable for any
damage to the work occasioned by him in the course of any operations
carried out by him for the purpose of complying with his obligations under
Clause 4.21 hereof.

iii.

The Contractor shall assume full responsibility for crossing or making use
of private property. Before the Contractor or any of his sub-contractors
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shall make use of any private property for any purpose, he shall first
submit to the Engineer a copy of a written agreement granting permission
by the owner.
iv.

The Contractor shall immediately inform the Engineer of all damage and
injuries which occur during the term of the Contract.

v.

The Contractor shall not be responsible for loss and damage that occurs
as a result of:
a.
b.
c.
d.

vi.

GC 6.02

war
blockades and civil commotions
errors in the Contract Documents
acts or omissions of the Corporation, the Engineer, their agents and
employees, or others not under the control of the Contractor, but
within the Working area with the Engineer’s permission.

The Contractor and his Surety or Sureties will not be released from any
term or provision of any responsibility, obligation or liability under the
Contract or waive or impair any of the rights of the Corporation except by
a release duly executed by the Corporation.
LIABILITY INSURANCE

i.

As stated in the General Information to Tenders and prior to any work
being commenced in accordance with the Contract, the Contractor shall
deliver to the Corporation proof that an insurance policy has been issued
by an insurance company satisfactory to the Corporation to insure the
Contract against any claims arising out of the construction or installation of
the Works or any operations of the Contractor in connection therewith until
the termination of the Contractor’s obligation respecting guarantee and
maintenance.

ii.

Such insurance shall carry limits of Liability in the amount not less than as
shown in the Form of Tender, for public liability and property damage.
The policy shall have no exclusion for blasting and must contain a
“Completed Operations” clause. The Contractor shall prove to the
satisfaction of the Corporation from time to time as the Engineer may
require, that all premiums on such policy or policies, of insurance have
been paid, and that the insurance is in full provisions of the Worker’s
Compensation Act.
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GC 7
GC 7.01

MEASUREMENT AND PAYMENT

QUANTITIES

i.

The quantities set out in the Schedule of Unit Prices are the estimated
quantities of the Works, and they are not to be taken as the actual and
correct quantities of the Works to be executed by the Contractor in
fulfillment of his obligations under the Contract.

ii.

The Engineer shall, except as otherwise stated or agreed, determine by
measurement the value of the Work done all in accordance with the
Contract. He shall, when he requires any part or parts of the Works to be
measured, give notice to the Contractor who shall forthwith attend, or send
a qualified agent, to assist the Engineer in making such measurements;
and shall furnish all particulars. Should the Contractor not attend, or
neglect or omit to send such agent, then the measurement made by the
Engineer, or approved by him, shall be taken to be the correct
measurement of the work.

GC 7.02

WEIGHING GRANULAR MATERIALS
The scale location shall be as approved by the Engineer and the material
shall be hauled directly from the scale to the point of application. The
scale may be located at the source. Except that where there is a waste or
loss of material, the hauling operation shall terminate until the Contractor
shall provide, at his expense, scales licensed in accordance with the
Weights and Measurements Act.

GC 7.03
i.

VALUATION OF VARIATIONS
The Engineer shall determine the amount (if any), to be added to, or
deducted from, the sum named in the Tender in respect of any extra or
additional work done, or work omitted by his order. All such work shall be
valued at the rates set out in the Contract, if in the opinion of the Engineer,
the same shall be applicable. If the Contract shall not contain any rates
applicable to the extra or additional work, then reasonable prices shall be
fixed by the Engineer.
a. Provided that if the nature or amount of any omission, or addition
relative to the nature or amount of the whole of the contract work or
to any part thereof, shall be such, that in the opinion of the Engineer,
the rate or price contained in the Contract for any item of the Works
is, by reason of such omission of addition, rendered unreasonable, or
inapplicable, the Engineer shall fix such other rate or price as under
the circumstances, he shall think reasonable and proper.
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ii.

Provided also that no increase of the Contract Price or variation of rate or
price, shall be made, unless as soon after the date of the order as is
practicable, and in the case of extra or additional work, before the
commencement of the work, or as soon thereafter as is practicable, notice
shall have been given in writing:
a. by the Contractor to the Engineer of his intention to claim extra
payment, or a varied rate or,
b. by the Engineer to the Contractor of his intention to vary a rate or
price,
as the case may be,

iii.

The Engineer may, if in his opinion it is necessary or desirable, order in
writing that any additional substituted work shall be paid for by one or
more of the following ways:
a. By estimate and acceptance in a lump sum
b. By unit prices agreed upon
c. By cost and percentage or by cost and a fixed fee

iv.

Where extra or additional work is to be paid for by method ©, the value
shall be determined by the actual cost of:
a. Labour, including Workers’ Compensation and insurance. The labour
rates shall not exceed those paid by the Contractor on the contracted
part of the work.
b. Materials, which shall not exceed the costs paid by the Corporation
for similar materials.
To which labour and/or materials cost, shall be added fifteen per centum
(15%) to cover general expenses, superintendence, use of tools and profit.

v.

GC 7.04
i.

In the event that the Engineer directs that additional work is to be done, in
a location other than that which is shown in the contract drawings, the
Contractor shall be requested to submit a quotation for this work.
Payment shall then be made in the form of a Change Order.
VARIATIONS IN TENDER QUANTITIES
Where it appears that the quantity of work to be done and/or material to be
supplied by the Contractor under a unit price tender item will exceed or be
less than the tender quantity, the Contractor shall proceed to do the work
and/or supply the material required to complete the tender item and
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payment will be made for the actual amount of work done and/or materials
supplied at the unit prices stated in the tender except as provided below:
a. in the case of a major item where the amount of work performed
and/or material supplied by the Contractor exceeds the tender
quantity by more than 15%,either party to the Contract may make a
written request to the other party to negotiate a revised unit price for
that portion of the Work performed and/or material supplied which
exceeds 115% of the tender quantity. The negotiation shall be
carried out as soon as reasonably possible. Any revision of the unit
price shall be based on the actual cost of doing the work and/or
supplying the material under the tender item plus a reasonable
allowance for profit and applicable overhead.
b. In the case of a major item where the quantity of work performed
and/or materials supplied by the Contractor is less than 85% of the
tender quantity, either party to the Contract may make a written
request to the other party to negotiate a revised unit price for that
portion of the work performed and/or material supplied. The
negotiation shall be carried out as soon as reasonably possible. Any
revision of the unit price shall be based on the actual cost of
performing the work and/or supplying the material under the tender
item plus a reasonable allowance for profit and applicable overhead.
Alternatively, where both parties agree, an allowance equal to 10% of
the unit price on the amount of the underrun which is less than 85%
of the tender quantity will be paid.
GC 7.05

USE OF CONTINGENCY ITEMS
All sums set out in the Schedule of Prices which shall be stated to be used
for contingencies, shall be used only at the direction and discretion of the
Engineer; and if not used, either wholly or in part, shall as to the amount
not used, be deducted from the Contract Price.

GC 7.06
i.

CLAIMS
The Contractor’s attention is brought to the following provisions in the
General Conditions:
a. Clause 2.01, Accuracy of Drawings as to Locations of Structures and
Utilities.
b. Clause 2.02, Soundings, Boring and Inspection of Site.
c. Clause 3.18, Variations.
d. Clause 7.03, Valuations of Variations.
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ii.

When the Contractor considers that he has a claim for compensation for
costs which he has incurred or for loss he has suffered during the
performance of the contract, he should immediately advise the Engineer of
Intent to Claim on any specific portion of the Contract.

iii.

The Engineer shall record the circumstances of the claim in his “Daily
Work Records” and this shall not be construed as acceptance of the claim.

iv.

The Contractor shall further notify the Engineer in writing as soon as
possible of his intent to Claim but no later than seven (7) calendar days of
the commencement of work for which the claim is being made. Upon
receipt of such a written notice of claim, the Engineer shall immediately
arrange a meeting with the Contractor or arbitrate the claim in accordance
with subsection GC 3.21, Claims, Negotiations, Mediation, Arbitration.

GC 7.07

SUPPLY OF PLANT AND MATERIAL
Except where otherwise specified, the Contractor shall at his own
expense, supply and provide all the Plant, Temporary Works, materials
both for the temporary and for the permanent Works, equipment, labour,
(including the supervision thereof) transport to or from the site, and in and
about the Works; and other things of every kind required for the
construction, completion and maintenance of the Works.
The term “labour” and “equipment” shall include hand tools, supplies and
other incidentals.

GC 7.08

CERTIFICATES AND PAYMENTS

i.

A certificate will be given by the Engineer once a month certifying as to the
amount of work done and material furnished and of the value thereof
according to the terms of the Contract.

ii.

The first certificate shall be of the amount, quantity and value of the work
done since the Contractor commenced the performance of this Contract,
and every subsequent certificate, except the final one, shall be the amount
quantity and value of the work done since the last preceding certificate
was given. The Corporation will hold back 10% of the amount shown on
the payment certificate in accordance with the Construction Lien Act
provided always that the Contractor complies with the requirements of the
Construction Lien Act.

iii.

The Engineer may, by any certificate, make any correction or modification
in any previous certificate which shall have been issued by him and shall
have power to withhold any certificate if the Works or any part thereof are
not being carried out to his satisfaction.
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GC 7.09

EXTRA WORK
“Extra Work” means work not provided for in the Contract as awarded but
considered by the Engineer essential to the satisfactory completion of the
Contract within its intended scope.
“Additional Work” means work not provided for in the Contract and not
considered by the Engineer to be essential to the satisfactory completion
of the Contract within its intended scope.

i.

No work shall be regarded as extra work unless it is approved in writing by
the Engineer, and with the agreed price and method of payment for it
specified in the said approval, provided the said price is not otherwise
determined by this contract.

ii.

All notifications of claims for extra work shall be submitted to the Engineer
before the extra work is started.

GC 7.10

PAYMENT FOR EXTRA WORK

i.

Notwithstanding anything contained in the General Conditions when it is
necessary to perform work which is additional to the Tender items, unit
prices to cover the cost of the work shall be negotiated whenever possible.

ii.

Where it is impracticable, due to the nature of the work, to negotiate unit
prices for extra work not included in the Tender, the cost of this work may
be paid for by a force account, and authorized by an order issued prior to
carrying out the work, and for which payment is based on hourly rates for
labour and equipment and on material invoices.
a. Supervision and Control
1. Force account work will be generally overseen by the Engineer
who will keep a daily record of all work on the City’s standard
“Daily Work Record” Form. These records must be reconciled with
the Contractor’s representative EACH day. The Contractor, while
working on force account work, will remain the “Constructor” within
the meaning of the O.H.S.A.
b. Method of Billing by Contractor
1. In the case of extra work which has received prior approval with
unit prices, all information must be clearly described on the
“Change Order Form” complete with final monetary value.
2. In the case of extra work which is to be paid by actual labour,
material and equipment, the “Daily Work Record” must be
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summarized per work item and this information reported in total on
a “Change Order Form”. This information from the daily force
accounts summarized on the Change Order Form will become the
basis for payment on the progress draw.
3. Contractors will not submit invoices for extra or additional work on
projects. This will be paid for by progress draw as states in Item
(7.08) and the submission of invoices will only service to delay the
progress payment.
4. All change orders will be numerically numbered per contract.
5. No payment for extra work will be made until the change order has
been mutually approved by the Engineer and the contractor.
c. Labour
The charge for labour and supervision thereof shall be based on the
hourly recorded time of the labourers, mechanics and operators
actively and of necessity engaged on the extra work.
The
contractor’s designated representative shall be included and he must
be actively involved on a continuous basis in the operation unless
otherwise agreed to by the Engineer. In no case shall the time of
any employee of the contractor or other person be charged for on a
lump sum, percentage or estimated basis, and in no case shall any
charge be made for administration or management whether the time
therefore had or had not been recorded as having been spent on the
extra work. To the amount of labour and supervision agreed on may
be added to the proper percentages of the amount paid for
Workmen’s Compensation, Vacation Pay, Unemployment Insurance
and the Firm’s Contribution to Pension Plan. Payment will be made
on such itemized bills of cost to the contractor plus 15% of that bill.
d. Materials
The charge for materials will be based on itemized invoices of costs
of materials purchased by the Contractor for the extra work, plus
15%, or for the cost of material from the Contractor’s stock based on
the current price of the materials, plus 15% to cover administration,
overhead and profit. Material so charged becomes the property of
the Corporation.
e. Equipment
i. The charges for equipment used by the Contractor shall be based
on the O.P.S.S. 127 Rates. Rental rates include depreciation,
interest, taxes, insurance, repairs, maintenance, supplies, fuel,
lubricants, supervision, overhead and profit. No charge is to be
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made for office expense, office supplies or stationery, bookkeeping,
financing, or any other overhead accounts. Rental rates other than
O.P.S.S. rates must be approved by the Engineer.
ii. The charges for equipment used by the Contractor will be made
on the actual number of hours on which the equipment is actively
engaged in the extra work. If a unit of equipment is not performing
its normal function for a period of time exceeding one hour, it will be
on standby time from the time it ceased performing its normal
function, provided that the unit of equipment is fully operable and
cannot practically be used on other work but must remain on the
site in order to continue with its assigned task. This time, together
with actual working time will only be paid up to the period of time
which constitutes one working day. Payment, if any, for additional
gaps must be negotiated and approved by the Engineer. The City
will pay the operator or operating crew on an hourly rate for the
length of standby, plus 25% of the scheduled equipment rental rate
for the machine while standing by.
iii.

Equipment rented by the Contractor will be paid at the invoice rate plus
15% unless the invoice rate exceeds the O.P.S.S. rate or when the invoice
rate includes an operator exceeds the O.P.S.S. rate when the established
rate of the operator is deducted. Equipment exceeding the O.P.S.S. rate
will be paid at the invoice rate only, provided approval from the engineer
was given prior to commencement of work.

iv.

Floating charges will only be paid when the equipment is being
transported within the limits of the contract on and off the site of the force
account work and is not moving under its own power. When equipment is
moved under its own power, the full rental rate will be paid. Payment for
transporting equipment from sources outside the limits of the contract
must be negotiated through the Engineer.

v.

When the Contractor wishes to use oversize equipment, he may do so
upon written notice of the Engineer who will determine the rate to be paid.

vi.

When force account work is carried out by a sub-contractor, the allowance
to the prime contractor will be 5% of the invoice submitted by the subcontractor exclusive of the sub-contractor’s 15% allowance.

vii.

No payment will be made for or in respect to any tools, hand or otherwise
which are considered part of the trade.

viii.

No payment shall be made for any vehicle (pick up truck, etc.) unless it is
actively necessary for the work being carried out. (i.e. the force account
work is being carried out at more than one location, or the force account
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work is for one day or less and workers and small tools, supplies, etc.
must be transported to or from another site).
ix.

At the start of the force account work the Contractor shall provide the
applicable labour and equipment rates not already submitted to the
Engineer. Any subsequent invoices for rental equipment and material will
be submitted for the “daily work record”. (NOTE: The conditions for rental
equipment invoices.)
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APPENDIX F

Environmental Considerations

APPENDIX F
ENVIRONMENTAL CONSIDERATIONS FOR THE
UPPER GRAND MARAISDRAIN IMPROVEMENTS
CITY OF WINDSOR
1.0 General
Traditionally, the Drainage Act provided a mechanism for establishing and maintaining
drainage systems that provided efficient outlet for the purposes of agricultural drainage.
Over the years, there has been a trend towards placing greater emphasis on establishing
and maintaining municipal drains in a manner that substantially mitigates any negative
environmental impacts, and wherever possible, achieves a net improvement to the natural
environments that are inherent to the drainage environment.
Modern drainage projects incorporate measures to mitigate harmful impacts of
construction and maintenance activities on the environment. Where appropriate, features
that are intended to mimic natural stream functions are integrated into the works.
Features can also be constructed within the drain corridor that benefit the terrestrial
environment and habitats. Examples of aquatic and terrestrial features that have been
successfully constructed within the Grand Marais Drain corridor during prior channel
improvement projects include crossing rock vanes and clusters, natural sand, gravel and
cobble stream substrates, and snake hibernacula.
The Class EA that was completed in 2012 to address the remaining unimproved drain
segments that existed at that time included an assessment of natural heritage and potential
impacts associated with the contemplated drain improvements. The following excerpts
from the assessment that was prepared by BioLogic Incorporated summarize the main
findings of the assessment. The proposed channel improvements where developed with
due regard for the findings and recommendations of that study.
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1.0

INTRODUCTION

The Grand Marais Drain is located in the south end of Windsor, Ontario. Grand Marais Drain originates
near Pillete Road and continues to flows west along Grand Marais Road and eventually empties into
Turkey Creek downstream of Huron Church Road.

Over the past four years Essex Region Conservation Authority, in conjunction with the City of Windsor,
has undertaken several studies and construction contracts aimed at improving and maintaining various
sections of the channelized Grand Marais Drain. Between Dougall Avenue and Walker Road, the
majority of the Grand Marais Drain has been improved (i.e., realigned, bank stabilization, drain invert
modifications) [Figure 1]. Channel improvements for the remaining unimproved segments of the Grand
Marais Drain that occur between Dougal Avenue and Walker Road in the City of Windsor are being
considered.

1.1

Study Area

The study area includes five segments of the Grand Marais Drain between Dougall Avenue and Walker
Road that have not yet been improved [Figure 2a and 2b]. Segment 1 extends from Dougal Avenue east
to South Cameron Boulevard. Segment 2 is the portion of drain located adjacent to the Roundhouse
Center, which is just south of E.C. ROW at Howard Avenue. Segment 3 consists of the E.C. ROW
culverts at the Howard Avenue on-ramp to the E.C. ROW Expressway. Segment 4 extends from the E.C.
ROW Expressway to 280m north of the North Service Road. Segment 5 extends from Byng Road to
Turner Road. Within each of these segments the study area has been defined as the area within 15m the
Grand Marais Drain [Figure 2a and 2b].

For the purposes of this report, the lands within 120m of the five segments were reviewed to consider any
landscape level natural features or functions. These lands are referred to as “adjacent lands” for the
remainder of the report [Figure 1]. The Grand Marais Drain is within an urban setting, and therefore the
adjacent lands are primarily rear yards or maintained properties, with no natural heritage features.
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1.2

Report Objective

BioLogic was retained by Landmark Engineers Inc. to examine the natural heritage components within
and adjacent to the five segments of Grand Marais Drain that require improvements to identify any
potential impacts to the functions, features and values of any terrestrial and/or aquatic ecosystems. This
report fulfills the requirements of the natural heritage components of the Environmental Study Report
required by Ontario Environmental Assessment Act (1990) for Municipal Class Environmental
Assessments, Schedule B.

The protocol and policies employed in this evaluation are consistent with the following:

1.3

•

Ontario Environmental Assessment Act (1990),

•

Ontario Ministry of Municipal Affairs Provincial Policy Statement (2005),

•

Natural Heritage Reference Manual for Policy 2.3 (OMNR, 2010),

•

Significant Wildlife Habitat Technical Guide (OMNR, 2000),

•

Draft Significant Wildlife Habitat Criteria Schedules (MNR, 2012)

•

Conservation Authorities Act: Ontario Regulation 158/06, and

•

City of Windsor Official Plan (Office Consolidation, 2007).

Format

Report sections contain the following components, in accordance with the standards noted above. Our
description of the existing environment includes:
•

Section 2.0

Land Use Setting

•

Section 3.0

Description of the Natural Environment

•

Section 4.0

Natural Heritage Policy Considerations

•

Section 5.0

Site Suitability and Recommendations

•

Section 6.0

Summary

The outcome of this report will identify the requirements for any additional detailed studies needed,
identify potential impacts to the natural heritage features and functions and detail mitigation techniques
to minimize any foreseeable adverse impacts.
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2.0

LAND USE SETTINGS

2.1

Environmental Designations

Schedule B, City of Windsor Official Plan, 2007
The “Natural Heritage” designation in the City of Windsor Official Plan provides protection and
conservation to Windsor’s most environmentally significant and sensitive natural areas, including
provincially designated Areas of Natural and Scientific Interest (ANSIs) and wetlands. There are no
designated Natural Heritage features within the study area or the adjacent lands [Figure 3]. The City of
Windsor identified “recreation ways” through the study area and a linkage potential in Segment 3 and 4,
but neither are apart of the “Natural Heritage” designation [Figure 3].

Schedule C, City of Windsor Official Plan, 2007
The study area and the adjacent lands are within the Floodplain designation [Figure 4]. The official plan
notes that boundaries associated with this designation must be confirmed with the Essex Region
Conservation Authority.

2.2

Land Use Designations

Schedule D, City of Windsor Official Plan, 2007
The study area for Segments 1 to 4 and their adjacent lands are mainly designated Commercial Center,
Industrial and Mixed Use with some Commercial Corridor along Dougall Avenue and Howard Avenue
[Figure 5]. The Segment 5 study area and its adjacent lands is mainly designated Residential with some
Commercial Corridor along Walker Road [Figure 5].

2.3

Essex Region Conservation Authority (ERCA) Regulation

The study area and portions of the adjacent lands are regulated under Ontario Regulation 158/06 for a
flood hazard associated with the Grand Marais Drain [Figure 6].
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3.0

DESCRIPTION OF THE NATURAL ENVIRONMENT

The following section reviews the abiotic and biotic features within the study area and adjacent lands that
contribute to the overall natural heritage features and functions. This review provides relevant
background information for interpreting environmental features and functions in the study area for the
identification of site sensitivities and potential impacts, which are discussed in Section 4.

3.1

Physical Setting

3.1.1

Physiography

Beddrock geology consists of Limestone, Dolostone and Shale of the Dundee Formation, which is
Middle Devonian in age (Morris, 1994;Dillon and Golder, 2004). The bedrock lies at a depth 20-35 m
below the surface (Dillon and Golder, 2004). The study area is within the St. Clair Clay Plain (Chapman
and Putnam, 1984). The geological surficial setting for the study area consists of clayey silt till (Vagners,
1972; Dillon and Golder, 2004).

3.1.2

Soils

The soil type for Segments 1,2 and 5 is a Brookston Clay Loam with Burford Loam (shallow phase) as
the soil for Segments 3 and 4 (Richards et al., 1949). The Brookston soil series is a poorly drained soil
that has a fairly high organic matter content in the surface soil and developed on almost flat topography
(Richards et al., 1949). The shallow phase Burford Loam is a well drained soil developed on well sorted
gravelly materials derived largely from dolomitic limestone and smaller proportions of shaley and
siliceous materials (Richards et al., 1949).

3.1.3

Topography

The entire study area is generally flat, with a very gentle slope to the southwest towards the Detroit River
(Richards et al, 1949; Dillon and Golder, 2004).

3.1.4

Hydrology

The Grand Marais Drain is located within the Turkey Creek sub-watershed. The Grand Marais Drain
originates near Pillete Road and continues to flow west along Grand Marais Road until it empties into
Turkey Creek downstream (west) of Huron Church Road. Turkey Creek then flows southwest to the
Detroit River.
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There is a surficial sand aquifer associated with the St. Clair Clay Plain, and in this area it is generally 24m thick (Chapman and Putnam, 1984; Dillon and Golder, 2004). The water table within the area is
relatively shallow, between 2 and 5 meters from the surface (Dillon and Golder, 2004).

3.2

Biological Setting

An additional information request was submitted to MNR on March 26, 2013 to confirm and or update
the natural heritage data (i.e., NHIC database, Land Inventory Ontario mapping, DFO mapping, and
Official Plan mapping) within or adjacent the study area. At the writing of this report, this information
has not yet been received from the MNR.

3.2.1

Areas of Natural and Scientific Interest (ANSI)

There are no ANSI’s located within the study area in all five segments or the adjacent lands (NHIC
database, May 10, 2013; City of Windsor, 2007).

3.2.2

Vegetation Communities and Woodlands

There are no woodlands identified within the study area in all five segments or the adjacent lands (Land
Inventory Ontario mapping - LIO, 2013).

Site Investigation

Based on site investigations, there are no natural vegetation communities only cultural communities
within the study area. The following communities were present [Figure 7a and 7b]:
•

Cultural Thicket (CUT)

•

Cultural Meadow (CUM)

•

Anthropogenic Land Uses (A)

Cultural Thicket
The cultural thicket is the riparian vegetation associated with the Grand Marais Drain. The riparian
vegetation consisted of a variety of trees (maple, oak, ash and ) and shrubs (dogwood, buckthorn) with
tree cover being less than 25% and shrub cover greater than 25%. In the adjacent lands north of Segment
1 between the commercial building and South Cameron Boulevard, there is an abandoned property that
consists of a cultural thicket which is similar to the riparian vegetation composition.
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Cultural Meadow
In the adjacent lands north of Segment 1 between the commercial building and South Cameron
Boulevard, there is an abandoned property that consists of a cultural thicket (as mentioned above) and an
open field. The open field has not been maintained regularly resulting in a diversity of species (grasses
and wildflowers) and longer/tall grasses/plant stems, which is characteristic of cultural meadows.

In Segment 2, there is a large open area north of the Grand Marais Drain. There are portions of this open
field that have and have not been regularly maintained. The portions of open field that has not been
regularly maintained have a diversity of species (grasses and wildflowers) and longer/tall grasses/ plant
stems, while the maintained areas are simply mowed grass (i.e., anthropogenic land use).

Anthropogenic Land Uses
Beyond the riparian vegetation throughout all five segments there are regularly maintained lawns,
residential buildings, commercial buildings, parking lots, roadways and recreational pathways. There are
a few individual trees dispersed within the maintained lawns associated with the residential properties or
the public walkways.

Upstream of the study area (east of Walker Road), the Grand Marais Drain flows through residential,
commercial and industrial areas the City of Windsor. Downstream of the study area (west of Dougall
Avenue), the Grand Marais Drain consists of a concrete lined channel that is either manicured residential
lawns or manicured lawn associated with the public walkways.

The Grand Marais Drain provides limited function as a wildlife corridor although it is connected to the
Spring Garden ANSI, a large natural areas downstream of Huron Church Road approximately 3 km from
the study area.

3.2.3

Wetlands

There are no provincially significant wetlands (PSWs) within the study area in all five segments or the
adjacent lands (NHIC database, May 10, 2013; LIO, 2013).

Site Investigation

Based on site investigations, there are no wetland communities within the study area in all five
segments.
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3.2.4

Aquatic

There are no Endangered, Threatened or Special Concern aquatic species (i.e., fish or mussels) in the
Grand Marais Drain within the study area (NHIC, May 2013; DFO, 2013)

Site Investigation – Fish Habitat

Fish habitat investigation were completed by BioLogic on October 3, 2012 for the segments of the Grand
Marais Drain within the study area [Appendix A]. This investigation included an assessment of in-stream
habitat features and over contribution of the drainage feature to fish habitat. Information collected for the
assessment included channel morphological characteristics, flow characteristics, aquatic habitat features
and riparian vegetation characteristics.

Segments 1, 2, 4 and 5
These segments of the Grand Marais Drain were homogeneous. The Grand Marais Drain, throughout
these segments, is a straightened channel that has steep banks on both sides resulting in a trapezoidshaped channel. The channel is relatively flat and has a very little pool-riffle habitat, with only one large
pool located at the culvert for the Plaza Entrance in Segment 1, which is just upstream of the weir at
Dougal Avenue. The pool had a water depth of approximately 1m with a wetted width of approximately
9m. The channel had a water depth between 0.2m and 0.6m with a wetted width between 2m to 3m.
Substrate throughout consisted primarily of rip rap/cobbles and gravel with smaller amounts of muck, silt
and clay. Banks are vegetated with grasses, shrubs and trees. Average bankfull/top of slope width and
depth were approximately 15m and 5m, respectively. Another weir is located north of North Service
Road.

Segment 3
In Segment 3 the Grand Marais Drain is still a straightened, trapezoid shaped channel however it is a
concrete lined channel with concrete extending up the banks. Observations for this segment were made
from the banks due restricted access (fencing all around segment), therefore no depth measurements were
acquired. The channel within this segment is flat and devoid of any pool riffle habitat. On average the
wetted width was 15m. The bankfull/top of slope width is approximately 20m. There is no riparian
vegetation along the banks of the Grand Marais Drain within this segment.

Site Investigation – Fish Community

Based on the existing fisheries data collected by ERCA in 2001 between Howard Ave and Walker Road
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and by BioLogic in 2011 downstream of the Dougall Avenue weir, it has been determined that the Grand
Marais Drain does support a warmwater sportfish and baitfish community [Table 1]. All the fish species
captured and listed in Table 1 are common and widespread throughout Ontario. However, the weir
located at Dougall Avenue would limit fish access to the Grand Marais Drain within the study area
[Appendix A]. There would be a very small fish community upstream of the Dougall Avenue weir since
fish would only have access to the upstream reaches during periods of high flow.

Table 1: Fish Species Captured within the Grand Marais Drain
Fish Species Captured
Common Name

Scientific Name

ERCA Data 2001

BioLogic Data 2011

Upstream of
Dougall Ave W ier

Downstream of
Dougall Ave W ier

Bluegill

Lepomis megalotis

X

Bluntnose Minnow

Pimephales notatus

X

Emerald Shiner

Notropis atherinoides

Common Carp

Cyprinus carpio

X

Creek Chub

Semotilus atromaculatus

X

Fathead Minnow

Pimephales promelas

Gizzard Shad

Dorosoma cepedianum

Green Sunfish

Lepomis cyanellus

Largemouth Bass

Micropterus salmoides

X

Pumpkinseed

Lepomis gibbosus

X

Rock Bass

Ambloplites rupestris

X

Smallmouth Bass

Micropterus dolomieu

X

3.2.5

X

X

X
X

X

Flora

Thirty-seven (37) rare plants have been reported in the vicinity of the study area (NHIC database, April
10, 2013). The element occurrences within the 1km squares that cover the study area (i.e., all five
segments) and the adjacent lands on the NHIC Biodiversity Explorer are noted in Appendix B.

Of the 37 rare plant species, 30 are provincially significant (i.e., ranked S1 to S3) while the remaining 7
plant species are species at risk and are listed provincially under the Endangered Species Act (ESA)
and/or federally under the Species at Risk Act (SARA). The element occurrences for the 7 plant species at
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risk within the 1km squares that cover the study area and the 120m adjacent lands on the NHIC
Biodiversity Explorer are:
•

Purple Twanyblade (END provincially, THR federally, S2)

•

Colicroot (THR, S2)

•

Dwarf Lake Iris (THR provincially, SC federally, S3)

•

Willowleaf Aster (THR, S2)

•

Climbing Prairie Rose (SC,S3)

•

Shumard Oak (SC, S3)

•

Swamp Rose-mallow (SC, S3)

Habitat Requirements

Purple Twanyblade - requires oak savannah and secondary successional, deciduous or mixed forest
habitat ( COSEWIC, 2010a). It favors xeric to mesic drainage conditions but can tolerate wet conditions.
This orchid will grow in partial shade however it does not tolerate dense shade.

Colicroot - typically inhabits open moist prairie and old fields. However, are also known to inhabit
roadsides and edges of wooded areas that have coarse textured sandy soil (SARPR, 2012).

Dwarf Lake Iris - inhabits shallow, calcareous and well-drained soils in areas where there are openings
in the forest canopy and prefers semi-shaded areas where the water table is just below surface
(COSEWIC, 2010b). Currently in Ontario, this iris is restricted to the north shore of Lake Huron
(COSEWIC, 2010b). The record for the study area is known as a historic record and is most likely not
present within the area anymore (COSEWIC, 2010b; Pratt, 2011).

Willowleaf Aster - typically inhabits prairies, meadows, and thickets as well as oak savannahs, but is
also found in disturbed areas such as roadsides, along railways, and in abandoned fields (COSWEIC,
2003).

Climbing Prairie Rose - is an early successional species that colonizes open habitats such as early
successional old fields, prairies and shrub meadows as well as abandoned agricultural fields or
unoccupied urban land (COSEWIC, 2002). As succession progresses the habitats become less favourable
for this species.
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Shumard Oak - requires rich, moist, poorly-drained clay and clay loam soils in deciduous forests or
along fence rows (COSEWIC,1999). This tree requires full sunlight for seedling establishment and is
thus not found under closed canopies.

Swamp Rose-mallow - usually grows in early successional wetlands, either deep water or meadow
marshes, that are or have been associated with Lake Erie, Ontario or St.Clair but it is also sometimes
found in open wet woods, thickets and drainage ditches (COSEWIC, 2004).

Based on plant records for the Spring Garden Road ANSI and the Ojibway Prairie Complex ANSI, all of
the plant species listed above have been found within these ANSI’s (Pratt, 2011; Oldham, 1983).

Habitat requirements for all these plant species, (prairie or wet, open deciduous forest habitat) does not
exist in the study area. Based on plant records and habitat requirements these plants are all known to be
located locally within the Spring Garden ANSI and the Ojibway Prairie Wetland Complex which is
2.5km downstream of the study area and the adjacent lands, near Huron Church Road.

Site Investigation

Floral life science inventories were completed by Gerry Waldron and Peggy Hurst on November 14,
2012 [Appendix C]. This inventory was conducted for the study area in all five segments. The areas
beyond the riparian vegetation adjacent to the Grand Marais Drain are mainly maintained yards of the
adjacent residential, commercial and recreational land uses, which include lawns, public pathways and
individual trees.

Site investigations did not find any species at risk (listed as special concern, threatened, or endangered
under ESA and/or SARA), however three provincially significant (i.e., ranked S1 to S3) plant species
were found [Appendix C]:
•

Tall Boneset (S1)

•

Honey Locust (S2)

•

Stiff Goldenrod (S3)

•

Missouri Ironweed (S3?)

The S-ranks for the Tall Boneset and the Honey Locust only apply to native species. Tall Boneset is only
native to Pelee Island although it can be can be found along railways and roadsides elsewhere in southern
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Ontario (Oldham and Brinkler, 2009). Since Honey Locust is commonly planted as an ornamental tree,
cultivated stock would not be considered significant (Oldham and Brinkler, 2009). Since the Tall Boneset
is not located on Pelee Island and the Honey Locust are cultivated stock, the S-ranks would not apply and
they would not be considered as significant and would not need further consideration.

Both the Stiff Goldenrod (S3) and Missouri Ironweed (S3?) typically inhabit prairies, savannahs, vacant
lots, abandoned fields, and areas along railroads (Voss, 1985). These plants are located in the Segment 2
north of the Grand Marais Drain in the portions of open field that has not been regularly maintained near
the railway line [Figure 8].

3.2.6

Fauna

Two (2) rare faunal species have been reported in the vicinity of the study area (NHIC database, May 10,
2013) [Appendix B]. The element occurrences within the 1km squares that cover the study area on the
NHIC Biodiversity Explorer are:.
•

Common Five-lined Skink – Carolinian population (END, S2)

•

Butler’s Gartersnake (END provincially, THR federally, S2)

In addition to the above element occurrences, it is known that the Eastern Foxsnake (END, S2) exists
throughout the Windsor area.

Habitat Requirements

Common Five-lined Skink - typically inhabits stabilized sand dunes, open forest areas, and wetlands
where they can find shelter, most often under plant debris, tree trunks or artificial objects like
construction materials, utility poles and wooden boardwalks (COSEWIC, 2007). Studies from Point
Pelee National Park show that skinks have a strong association with woody debris (COSEWIC, 2007).
Based on recent studies, the record for the Five-lined skink in the area is historical (last recorded in the
area in 1992). Therefore, only incidental encounters of this species is anticipated.

Butler’s Gartersnake - this species is found in open areas with dense grasses near ditches, seasonally
dry marshes, or other small bodies of water (COSEWIC, 2010c). This species may inhibit vacant lots in
urban areas and areas partially overgrown by shrubs and trees (COSEWIC, 2010c). An essential
component for the Butler’s Gartersnake is cover whether it be dense grass/herb cover with a heavy thatch
layer of dead vegetation from previous years or rocks, boards, cardboard, and similar debris (i.e., junk
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piles) (COSEWIC, 2010c).

Eastern Foxsnake - this species mainly uses un-forested areas such as old fields, prairies, marshes, dune
shorelines during their active season however are also known to use farm hedgerows and riparian areas
around drainage features and for hibernation they use a variety of both natural and anthropogenic (i.e.,
limestone fissures, small animal burrows, canals, wells, old building foundations) (COSEWIC, 2008).

Based on the habitat requirements for these faunal species, these species could possibly be inhabiting the
study areas of all five segments. Grassed areas that are not regularly maintained may provide foraging
habitat. It is anticipated only incidental encounters with Eastern Foxsnake and Buttler’s Gartersnake are
possible within these areas.

Site Investigation

A faunal survey was completed by BioLogic on October 3, 2012 to identify any potential snake habitat
within the study area [Appendix D][Figure 9]. BioLogic staff assessed the study area for natural and
anthropogenic features that are required for reproductive success of snakes including hibernacula, nesting
sites and thermoregulatory sites. There is limited potential habitat features available for successful
survival of snakes within the study areas in all five segments.

Throughout all five segments, the steep drain slopes contained many mammal burrows which have the
potential to be used as hibernaculum by local snakes however there was minimal woody and organic
debris for foraging and thermoregulating . The remaining habitat within the study areas and adjacent
lands is mainly heavily disturbed riparian vegetation corridor containing typical shrubby successional
vegetation species. The vegetation in most places is quite thick and not likely to be preferred by snakes as
they tend to prefer more open habitats.

The most suitable snake habitat was found within the study area and adjacent communities of Segment 1
and Segment 2. The open field to the north of Grand Marais Drain within the adjacent lands of Segment
1 is high-quality foraging habitat that would be preferred by Eastern Foxsnake and could also provide
similar habitat for other smaller snake species, including Butler’s Gartersnake (THR). The same is true
for the portions of open field that has not been regularly maintained in Segment 2 [Figure 9]. There are
also two rock piles in Segment 2 that have the potential to be used as hibernaculum [Figure 9].
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4.0

NATURAL HERITAGE POLICY CONSIDERATIONS

This section reviews the provincial, municipal and Conservation Authority regulatory policies within the
subject lands with respect to Natural Heritage considerations.

The provincial and municipal natural heritage policies provide guidelines that determine appropriate land
uses on and adjacent to natural heritage features and functions. Policies that pertain to this site include:
•

the Provincial Policy Statement from MAH, 2005, section 2.1
<

these have been reviewed with the Natural Heritage Reference Manual (MNR, 2010)

•

the City of Windsor Official Plan, Section 5

•

the ERCA Regulations.

The natural features and functions identified in Section 3, are applied to the above policies in order to
determine which components of the natural heritage system will require additional consideration.
Features which warrant further evaluation for significance or require guidance with respect to
construction activity are discussed in more detail in Section 5.

4.1

Provincial Policy

The Provincial Policy considerations are based on Provincial Policy Statement from MAH, 2005, section
2.1 and are reviewed using Sections 5 to 11 of the Natural Heritage Reference Manual (MNR, 2010).

Section 5 - Significant Habitat of Endangered and Threatened Species
There is potential snake habitat for Butler’s Gartersnake and Eastern Foxsnake within the study area.
There is also potential for incidental encounters of the following species within the study area:
•

Common Five-lined Skink – Carolinian population (END, S2)

•

Butler’s Gartersnake (THR, S2)

•

Eastern Foxsnake (END, S2)

Mitigation measures for direct impacts of construction to potential snake habitat and incidental
encounters of the at risk reptile species listed above will need to consider for this project.
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Section 6 - Significant Wetlands and Significant Coastal Wetlands
There are no provincially significant wetlands within the study area or the adjacent lands.

Section 7 - Significant Woodlands
There are no woodlands located within the study area or the 120m adjacent lands. The riparian vegetation
located along both banks of the Grand Marais Drain in Segments 1,2,4 and 5 would not be considered
significant, however the riparian vegetation is located on City owned property and will be discussed
under the Municipal Policy review.

Section 8 - Significant Valleylands
The Grand Marais Drain would not be considered a provincially significant valleyland.

Section 9 - Significant Wildlife Habitat
This evaluation is based on what was found during site investigations, the Significant Wildlife Habitat
Technical Guide (MNR, 2000) and the draft Significant Wildlife Habitat Criteria Schedules (MNR,
2012). A full evaluation is located in Appendix E.

Habitats of seasonal concentrations of animals:
Candidate Significant Habitat in the form of snake hibernaculum exists. Works within the study
area will need to consider impacts to this potential habitat.
Rare vegetation communities or specialized habitat for wildlife:
No rare vegetation communities were identified within the study area or the adjacent lands. No
specialized habitat or their associated species were noted, at least not in numbers which would
imply provincial significance.
Habitat of species of conservation concern:
Stiff Goldenrod (S3) and Missouri Ironweed (S3?) are located within open field area of Segment
2 beside the railway line. These species and their habitat will need to be considered.
Animal movement corridors:
The Grand Marais Drain does not function as a significant wildlife movement corridor in this
location.

Section 10 - Significant Areas of Natural and Scientific Interest
There are no Areas of Natural and Scientific Interest located within or adjacent to the study area.
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Section 11 - Fish Habitat
Grand Marais Drain does provide fish habitat to many warmwater sportfish and baitfish and outlets to
Turkey Creek downstream of the study area. Works within the study area will need to consider
protection of fish habitat from direct and indirect impacts of construction.

4.2

Municipal Policy

The Municipal Policy Natural Heritage considerations are based on the City of Windsor Official Plan
(2007), Section 5.3 and Section 5.4 that address natural heritage.

Section 5.3 - Environmental Quality
Natural Heritage Policies
There are no lands designated Natural Heritage within the study area or the adjacent lands.
Environmental Policy Areas Policies
There are no lands designated Environmental Policy Areas within the study area or the adjacent
lands.
Candidate Natural Heritage Sites Policies
There are no lands designated Candidate Natural Heritage Site within the study area or the
adjacent lands.
Urban Forestry Policies
As part of these policies the City of Windsor recognizes and encourages the:
•

planting of native trees associated with the Carolinian forest region on public and private
property and along watercourses;

•

creation, maintenance and enhancement of treed areas along infrastructure ROW and in
public open spaces;

•

protection of trees on public and private lands from damage associated with construction
and maintenance activities;

•

replacement of trees in situations where trees would be lost due to development
activities;

•

relocation and transplanting of trees to municipal lands in situations where trees would
be lost due to development activities.

Since there are trees located within the riparian vegetation on either side of Grand Marais Drain,
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appropriate measures should be employed to follow the City of Windsor’s Urban Forestry
Policies.
Water Quality Policies
As part of these policies the City of Windsor supports the:
•

strategic placement of habitat enhancement elements in and along watercourse to provide
for the spawning, feeding and nesting of aquatic related species;

•

maintenance of watercourse so that they are free from litter, refuse, and other debris in
order to augment the flow and flushing ability of waterways and to improve aquatic
habitat;

•

creation of constructed wetlands where appropriate.

Appropriate measures should be employed to follow the City of Windsor’s Water Quality
Policies.

Section 5.4 - Environmental Management
Floodplain Areas Policies
As part of these policies, the City of Windsor requires that the proposed development will not
significantly affect the hydrology or hydraulics of the floodplain. Consideration will need to be
given to the Grand Marais Drain hydrology/hydraulics.

4.3

ERCA Policy Considerations and Regulated Lands

Conservation Authority Regulation Limit
Any development proposed within the areas regulated by ERCA will require a permit.
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5.0

SITE SUITABILITY AND RECOMMENDATIONS

The following section reviews the natural heritage considerations in relation to the proposed construction
activities associated with the Grand Marais Drain improvements to the five segments within the study
area. All work for the Grand Marais Drain improvements will be limited to the Grand Marais Drain
proper and City own lands or private lands with permission for access.

5.1

Proposed Improvements

Channel improvements for the remaining unimproved segments of the Grand Marais Drain that occur
between Dougal Avenue and Walker Road in the City of Windsor are being considered. Improvements
include management options for accumulated sediments. The preferred design solution for drain
improvements differs between the five segments. The preferred option for improvements for each
segment is described below and are discussed further in Section 3 of the main EA document:
•

Segment 1 – Dougall Avenue to South Cameron Boulevard
Slope stabilization through creation of retaining wall along the south side (only between
Dougall Ave and the Plaza Entrance) and re-alignment. Flatten banks to a stable slope.
Repair existing storm outlets into the drain. Replace existing weir with rock vane
structures to transition slope to meet the existing slope at Dougal Avenue. Recreational
pathways will be extended along the north side of West Grand Boulevard. Construction
of one or several snake hibernaculum where possible and out of the way of required
ongoing maintenance activities.

•

Segment 2 – Adjacent to Round House Centre ( east of Howard and south of E.C. Row)
Excavate and shape an online pond with a low flow channel through the railway culvert.
Construct an access ramp for pond maintenance. Alter railway culvert to facilitate pond
function. Construction of snake hibernaculum where possible and out of the way of
required ongoing maintenance activities.

•

Segment 3 – E.C. Row Expressway Culverts at Howard Avenue On-ramp
Removal and disposal of sediments from the culverts under the E.C. Row Expressway
and E.C. Row On-ramp at Howard Avenue.

•

Segment 4 – E.C. Row Expressway to 280m north of North Service Road
Slope stabilization and drain re-alignment. Removal of sheet steel pile and gabion wier
upstream of North Service Road. Construct a new bridge for the recreation way over the
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drain as well as reconstruct recreation way. Construction of one or more snake
hibernaculum where possible and out of the way of required ongoing maintenance
activities.
•

Segment 5 – Byng Road to Turner Road
Re-construct the drain so that the drain invert is consistent with inverts upstream and
downstream. Flatten banks to a stable slope. Create a berm north of the drain. Modify
existing storm outlets. Remove steel sheet pile and gabion upstream of Turner Road.
Construct new bridge crossing at Turner Road. Construction of one or more snake
hibernaculum where possible and out of the way of required ongoing maintenance
activities.

The benefits from the proposed improvements to the Grand Marais Drain include a sustainable channel
alignment, uniform channel invert, increased storage capacity, increase fish passage and habitat through
the removal of weirs and reduction of sedimentation through the removal of sediments and the creation of
an online settling pond.

5.2

Natural Heritage Considerations

For the Grand Marais Drain improvements within the study areas in the five segments, the following
natural heritage features need to be considered:
•

Habitat of Threatened and Endangered Species (potential)

•

Significant Wildlife Habitat: Candidate Seasonal Concentrations (hibernaculum) and Species
of Conservation Concern (S-ranked plant species)

5.3

•

Fish Habitat

•

Urban Forestry

•

Water Quality

•

Floodplains

Mitigation and Opportunities

The following text will identify potential impacts, mitigation techniques or recommendations for further
study and, when possible, opportunities for the enhancement of the natural heritage system.
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5.3.1

Threatened and Endangered Species

There is potential for incidental encounters of the following species within the study areas of all five
segments:
•

Common Five-lined Skink – Carolinian population (END, S2)

•

Butler’s Gartersnake (THR, S2)

•

Eastern Foxsnake (END, S2)

There is also potential snake habitat (foraging and hibernaculum) for the Butler’s Gartersnake and
Eastern Foxsnake within in Segments 1 and 2. A permit will be required under the Endangered Species
Act to alter habitat and mitigate against harm to these species.

Mitigation Measures and Opportunities
Potential Species at Risk and their Habitat
•

At detailed design, identified snake habitat should be assessed for usage and a snake emergence
study may be needed. This more detailed study will also determine if potential habitat within the
Segments 1 and 2 is habitat for Threatened or Endangered snakes or regulated habitat under the
Endangered Species Act. Additional mitigation measures may be required to address the study
findings.

•

At detail design, a Snake Hibernacula Plan should be prepared. This plan will have detailed drawings
for construction and location(s) of the proposed snake hibernacula. A faunal expert should be
consulted through the design and approve the Snake Hibernacula Plan for the project. This plan will
provide additional habitat (i.e., constructed hibernacula) and would therefore be considered a net
benefit to the snake species.

•

A permit will be required under the Endangered Species Act to alter habitat and mitigate against
harm to these species.

Incidental Encounters
•

A description of the Common Five-lined Skink, Butler’s Gartersnake and Eastern Foxsnake and a
field identification guide should be made available to the staff and posted at the site office.

•

Should a Five-lined Skink, Butler’s Gartersnake and Eastern Foxsnake be encountered during the
construction of the Grand Marais Drain improvements, all construction activities should be halted.
Any snake movement should be monitored and vehicular traffic should be redirected. MNR staff
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should be notified immediately and the snake should be relocated to an appropriate safe habitat by a
qualified ecological professional or consultant (i.e., faunal biologist or expert). Once the snake is
relocated, construction activities can resume.

5.3.2

Significant Wildlife Habitat

There is potential for snake hibernaculum for common and Special Concern snakes that possibly inhabit
the area.

Mitigation Measures and Opportunities
•

At detailed design, identified snake habitat should be assessed for usage and a snake emergence
study may be needed. This more detailed study will also determine if potential habitat within the
Segments 1 and 2 is significant wildlife habitat for snakes (either for at risk or not at risk species) or
regulated habitat under the Endangered Species Act. Additional mitigation measures may be required
to address the study findings.

•

At detail design, a Snake Hibernacula Plan should be prepared. This plan will have detailed drawings
for construction and location(s) of the proposed snake hibernacula. A faunal expert should be
consulted through the design and approve the Snake Hibernacula Plan for the project. This plan will
provide additional habitat (i.e., constructed hibernacula) and would therefore be considered a net
benefit to the snake species.

5.3.3

Fish Habitat and Water Quality

Grand Marais Drain does provide fish habitat to many warmwater sportfish and baitfish and outlets to
Turkey Creek downstream of the study area. Works within the study area will need to consider
protection of fish habitat from direct and indirect impacts of construction. The proposed design will
remove the weir located at Dougal Avenue and North Service Road which will provide fish better access
to the upstream reaches, thus improving fish habitat in the Grand Marais Drain, which would be
considered a net benefit to aquatic species.

Mitigation Measures
•

In-stream works should not take place between March 15th and June 30th to protect spring spawning
of the fish species that utilize the Grand Marais Drain.

•

If any in-water work is contemplated, the in-water work area should be isolated and flow should be
maintained to the downstream reaches.
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•

At detailed design, a fish rescue and relocation plan should be designed for the in-stream isolated
work areas.

•

At detailed design, prepare a Sediment and Erosion Control Plan. The plan should outline
appropriate control measures to avoid sedimentation and erosion impacts to the Grand Marais Drain
as well as aquatic and terrestrial habitats/species downstream of Huron Church Road. The plan
should consider:
1)

Guidelines for Erosion and Sediment Control for Urban Construction Sites (OMNR, 1987)

2)

applicable standards established in the Ontario Provincial Standard Specification/ Ontario
Provincial Standard Drawings (OPSS/OPSD) documents

3)

measures to minimize the extent and period of exposed soil in disturbed areas within the work
area to prevent sedimentation into the Grand Marais Drain.

•

Re-fueling and maintenance of construction equipment must occur at a minimum on the tableland
outside the limits of the concrete channel of Grand Marais Drain to minimize the potential for
deleterious substances from entering the water. Non-mobile equipment within the construction area
should have a permanent drip pan.

•

An emergency spill kit should be on-site at all time in the event of a spill. All workers should be
trained the proper spill procedure ( i.e., containment, clean-up and reporting) which should also be
completed in accordance with provincial standards.

•

Any excess material needed to complete the drain improvement work or unwanted materials from
improvements (i.e., old concrete, garbage, etc.) should be disposed of properly.

•

A Letter of Intent (LOI) should be prepared at detailed design to fully assess impact to fish and fish
habitat and identify specific mitigation measures (which may include some or all of the mitigation
measures mentioned above) that are going to be employed for the project to ensure there is no
violation under the federal Fisheries Act. Once the LOI is completed, an Authorization or a Letter of
Advice can be provided by the Department of Fisheries and Oceans (DFO) or Essex Region
Conservation Authority (ERCA) for the project.

5.3.4

Urban Forestry

Many trees or treed areas are concentrated along the Grand Marais Drain banks, resulting in a riparian
habitat along the drain. The Urban Forestry policies in the City of Windsor Official Plan should be
considered. The following mitigation measures should be considered at detailed design.
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Mitigation Measures and Opportunities
•

At detailed design, prepare a tree preservation plan. This plan should address:
1) tree removal, replacement, transplantation for trees that can not be saved within the study area
2) protection methods for trees that are to be saved within the study area
3) enhancement/planting opportunities for new tress within the study area.

•

At detailed design, a landscape plan be created and should address enhancement/planting areas and
restoration of disturbed/bare soils. The plan should also specify which native trees or native seed
mixes are being used for naturalizing these areas within the study area.

5.3.5

Water Quality

In addition to the mitigation measures proposed for Fish Habitat (Section 5.3.2), the following measures
should also be considered to address Water Quality policies in the City of Windsor Official Plan.

Mitigation Measures and Opportunities
•

At detailed design, conduct an assessment on the strategic placement of habitat enhancement elements
in and along watercourse to provide for the spawning, feeding and nesting of aquatic related species.

•

At detailed design, prepare a maintenance plan for the Grand Marais Drain study area. This plan will
address maintenance activities that will ensure the drain is free from litter, refuse, and other debris
that may augment the flow and flushing ability of the Grand Marais Drain.

5.3.6

Floodplain

The Grand Marais Drain study area is located within the Floodplain designation on the City of Windsor
Official Plan Schedule C [Figure 4] and the Conservation Authority Regulation Limit that is regulated by
ERCA [Figure 6].

Mitigation Measures
•

At detailed design, a hydrology/hydraulics study of the Grand Marais Drain should be conducted to
ensure that the proposed improvements will not significantly affect the hydrology or hydraulics of the
Grand Marais Drain and its floodplain.

•

A permit from the Essex Region Conservation Authority is required prior to any site alterations.
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6.0

SUMMARY

Currently, the study area provides very limited fish habitat due to the weir located at Dougall Aveune that
restricts access to the upstream reaches. There is also potential foraging and hibernating (hibernacula)
snake habitat within the Segments 1 and 2 as well as and S-ranked plant species in Segment 2. Also, there
is potential for encounters with at risk reptile species within the study area during construction.

Prior to detailed design, MNR should be contacted to confirm any additional potential species at risk
located within the study areas for all five segments.. At detailed design, species at risk and their habitats
that are or potentially located within the five segments will need to be reviewed/studied in more detail. If
additional species are identified by MNR, additional targeted surveys may need to be completed. Based on
what is found during these additional/detailed studies, Endangered Species Act permits will need to be
obtained. A permit from ERCA prior to any site alterations will also be required.

The following additional plans/reports during the detailed design phase should also be prepared to ensure
appropriate mitigation strategies and opportunities are carried out:
•

Sediment and Erosion Control Plan

•

A Letter of Intent for Fisheries Act review

•

Snake Hibernacula Plan

•

Fish Rescue and Relocation Plan

•

Tree Preservation Plan

•

Landscape Plan

•

Aquatic Habitat Enhancement Assessment

•

Maintenance Plan

•

Hydrology/Hydrualics Study

The preferred design solution provides a uniform channel invert, slope stabilization and channel realignment for increased capacity and longevity. The design also incorporates management of accumulated
sedimented through the creation of an on-line pond and sediment mitigation/removal options. The
preferred solution will also increase:
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•

fish habitat through the removal of the Dougall Avenue weir and the North Service Road weir
< It is important to note that any future works proposed upstream of Dougall Avenue
after weir removal will require Fisheries Act approval. Currently, the Grand Marais
Drain is regulated under numerous acts and regulations (e.g., Drainage Act,
Conservation Authorities Act and the Endangered Species Act) that also require
approvals. In our opinion, the addition of the Fisheries Act regulation will not make
the approval process for future works more onerous.

•

snake habitat through the creation of snake hibernaculum

•

improve downstream water quality through the creation of an on-line settling pond

Overall, the preferred design would be considered a net benefit fish and wildlife habitat.

Should you wish to clarify any questions or require additional information as part of the review of this
Natural Heritage Assessment, do not hesitate to contact us.

BioLogic Incorporated

___________________________
Dave Hayman, M.Sc
President/Senior Scientist
[rl]
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APPENDIX G

Drawings (Including: Watershed Plan, Plan Drawings, Drain Profiles, Sections,
Recommended Works Drawing Sets, and Reference Drawings Sets)
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