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The meeting to consider the final report for adoption was held on 5 December 2019 in the
City of Sarnia Council Chambers. Following the engineer’s presentation of the report,
discussion ensued from several landowners in attendance. The first item raised by
Arlanxeo Canada Inc. pertained to the extensive drain repairs through their property
where the Cut-Off Drain outlets and their high assessment associated with these costs.

Arlanxeo representatives were not opposed to the drain being incorporated, however they
did inquire if any other options could be explored, with prioritization being given to
repairs of the most deteriorated sections and/or possibly staging the repairs over multiple
years. It was also expressed that Arlanxeo’s site operations have changed with partial
decommissioning of their facility and subdividing the property into several parcels for
sale or lease. In terms of a drainage outlet via the Cut-Off Drain, the industrial site has an
internal storm sewer system that conveys the majority of the site drainage on the south
side of the drain directly into the St. Clair River. The outlet assessment should reflect this.

The next item shared by several upstream landowners was concern over the selective
improvements being recommended to the Cole Drain, specifically the two stage approach
to prioritize and presently replace some undersized driveway access culverts while
leaving the majority of the other undersized culverts as future replacement within the next
5 years. It was acknowledged that costs continue to rise and to achieve the ultimate
improvement to the drain will cost each landowner more if the necessary work is delayed.

City of Sarnia officials decided to table their recommendation to adopt the report and
subsequently agreed to continue discussions with Arlanxeo Canada Inc. given the present
circumstances involving land use changes.

Follow up Discussions with Arlanxeo Canada Inc.

As a follow-up, two additional meetings were held between Arlanxeo Canada Inc., City
officials and the Engineer during February 2020. This included a site visit to ascertain
the rate of deterioration of the existing concrete channel and to compare the present
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condition of the drain to when it previously examined in August 2009.

The area of spalled concrete damage has noticeably increased with continued erosion over
the 10+ years. However, the cracks within the concrete channel side banks and its
geometry remain relatively unchanged over this time period. The seasonal freeze and
thaw cycles have also contributed to the growing spalled concrete surfaces. Inevitably,
the concrete channel will continue to weaken and pose a greater risk of structural failure
if repairs are not made soon.

An alternative means of repair was proposed that considers new and innovative
technologies deemed suitable for this type of application. A geosynthetic cementitious
composite mat known as “Concrete Cloth” when affixed to an existing concrete channel
having a relatively smooth uniform surface and stable foundation is available at a
significantly lower material and handling cost compared to other heavy duly erosion
control products. The installation is fast and the product also offers the flexibility to work
around obstacles such as screens, catwalks and lateral piping that either cross over or
protrude through the sides of the channel. The Concrete Cloth can also be used to extend
the life span of corrugated steel pipe culverts reducing the rate of degradation.
Furthermore, the drain channel’s capacity is returned back to equal to or better than
original conditions with the use of the Concrete Canvas overlay.

Arlanxeo representatives had also commented that historically, they have regularly
monitored and ensured that drainage flows for the outlet of the Cut-Off Drain have been
maintained. This includes the removal of any obstructions found at the two existing
screens within a timely manner. The screens across the drain channel we understand are
required for both safety and security reasons, however they add an increased level of
maintenance. The City acknowledges these aspects and concurs these practices may
continue despite its responsibility to maintain the entire municipal drain on behalf of all
lands dependent on the Cut-Off Drain for a legal drainage outlet.

Arlanxeo further suggested that a phased in approach to the channel repairs be considered
that would expand the time frame for the necessary work to be completed in sections on a
priority basis. This approach would reasonably spread the cost commitments over time to
be more manageable. With this consideration, the rate of degradation to the concrete
channel over the last 10 years would need to be assessed. It was understood that the
Engineer would ultimately make the recommendation on the preferred course of action.

Referral of Final Report Back to Engineer for Reconsideration

As a follow up to the February 2020 meetings with Arlanxeo Canada Inc., the City
expressed to them that if this alternative repair method is considered, as outlined above,
the responsibility for the additional design and report amending costs associated with the
Cut-Off Drain would be borne by Arlanxeo. The City of Sarnia would also require a
formal request from Arlanxeo in order to instruct the Engineer to consider amendments to
the drainage report as they specifically relate to the Cut-Off Drain.

The formal request from Arlanxeo was received on 24 February 2020 and subsequently,
on 28 February 2020 the City referred the final report back to the Engineer in accordance
with Section 57 of the Drainage Act. It entailed the revised report consider both the
alternative repair recommendation for the Cut-Off Drain’s concrete channel as well as to
include additional improvements to the Cole Drain with the replacement of all undersized
access culverts and associated drain deepening to facilitate these works.
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Changes to Original Report

The following changes have been made to the original report:

e  Cut-Off Drain’s existing concrete outlet channel from Station 1+004 to Station
1+473 to be repaired using a Concrete Canvas overlay in place of the Cable
Concrete articulating block mat as originally recommended. A significant cost
savings of nearly $1 million dollars and the manufacturer of the Concrete Canvas
stipulates a 120 year lifespan may be expected from this product.

e Bridge No. 1 crossing the Cut-Off Drain from Station 1+271 to Station 1+294,
consisting of two 2.44 m diameter corrugated steel culverts 23 m long each, to be
remediated using a Concrete Canvas liner in place of slip lining the culverts with
smaller 2.00 m diameter polyethylene pipes, as originally recommended. The
Concrete Canvas will not raise the invert elevation of the culverts beyond that of
the canvas lined channel, therefore resulting in no impediment to flows or
increased standing water within the channel. It is recognized that the canvas
liner is a temporary repair for these culverts at a much lower cost to remediate
and extend the bridge’s lifespan. Given the necessary requirements to
accommodate the overhead processing pipes, when the time comes for the
required full replacement of the culverts, the bridge owner may elect to replace
the culverts sooner before signs of pipe deformation become visible. The costs of
which are the responsibility of the bridge owner.

¢  Watershed area adjustment made to Roll No. 4-50-888 (Arlanxeo Canada Inc.)
reducing it to 5.00 hectares from the previous 33.29 hectares and including a
lower outlet assessment.

¢ Cole Drain from Station 6+275 to Station 6+850 and from Station 7+150 to
Station 7+950 to be regraded to accommodate all access bridge replacements.

e Additional access bridge replacements and upsizing - Cole Drain Bridges No. 20,
21, 22, 25, 26, 27, 28, 29, 30, 31 & 37 have been included along with the
previous Bridges No. 24, 32, 33, 34, 35, 36 & 38 that were originally
recommended for immediate replacement.

Original Instructions

a) Petition Under Section 4

The City of Sarnia originally received a petition from BP Canada Energy Company (BP
Canada which has since been acquired by Plains Midstream Canada U), under Section 4
of the Drainage Act, for the incorporation of two existing private open drains under the
provisions of the Drainage Act of Ontario.

Currently, these two private open drains extend along the southerly limit of the railway
property separating the property owned by Plains Midstream Canada U and the Canadian
National Railway (CN Rail) property, located in Concession 4, City of Sarnia. They both
are tributary drains of the Cole Drain at its most downstream end where it enters the Cut-
Off Drain. In the past, one of the drains in question has been referred to as the Cole
Diversion Drain. However, we understand that this drain does not have any current
status under the provisions of the Drainage Act. Prior to the acquisition of the BP
Canada property by Plains Midstream Canada U, we understand that some minor drain
maintenance was undertaken by BP Canada.
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The purpose of the petition is to have these two existing private drains incorporated as
municipal drains under the provisions of the Drainage Act. This would provide a legal
means of outlet for Plains Midstream Canada U and provide the City of Samnia legal
authority to access private property and maintain these drains in the future for the benefit
of the adjoining property owners, being primarily Plains Midstream Canada U and CN
Rail. The City of Sarnia would also have a mechanism to assess the maintenance costs
against the affected lands and roads, in a fair and equitable basis. In addition to
incorporating the existing open drains under the Act, some additional improvements are
necessary to provide a sufficient outlet, including brushing, deepening of drain, bridge
replacements, erosion protection associated thereof. In the context of this report, the
proposed new drains are referred to as the Cole Diversion Drain Branches ‘A’ & ‘B’.

Section 78 Request

Subsequent to receiving the Section 4 instruction, the City of Sarnia also received
separate written requests from BP Canada (now known as Plains Midstream Canada) and
the City Engineer representing the City of Sarnia under Section 78 of the Drainage Act,
asking for the repair and improvement of the portion of the Cole Drain located within the
City of Sarnia and the entire length of the Cut-Off Drain. The basis for these requests is
attributed to the poor hydraulic performance experienced along portions of the Cole
Drain and the Cut-Off Drain, including the various access bridges specifically located on
the Cole Drain along Plank Road, downstream of Gladwish Drive, which have resulted
in periodic flooding events. Consequently, improved drainage measures are required on
both the downstream portion of the Cole Drain within the City of Sarnia and the Cut-Off
Drain.

b) Council Resolutions

Council accepted the petition under Section 4 and the requests under Sections 78 of the
Drainage Act and on 18 November 2008 appointed Dillon Consulting Limited under the
provisions of the Drainage Act.

Dillon Consulting Limited completed a Preliminary Drainage Report in December 2012,
which provided additional information to Council and the affected ratepayers as to the
potential extent of the works required and the magnitude of the costs involved, before
completion of a final report. Also provided was a preliminary breakdown of the
magnitude of the assessments that would be made against the affected lands and roads.

Subsequent to the preliminary report, Dillon Consulting Limited has been instructed to
prepare a final report based including detailed design, recommendations, drawings and
assessments. The final report generally addresses the recommended improvements to the
Cole Drain and Cut-Off Drain as previously set out in the preliminary report. Some
additional improvements were considered upon closer examination of existing conditions.

Drawings

This report is comprised of various detailed design drawings which form part of the
design process and subsequently form part of the report. The drawing package includes
watershed plans showing property ownership, general location plans showing access
bridge locations, detailed plan and profile sheets, and construction detail drawings. The
drawings are included as part of this report and are attached.
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Study Area

The attached drawings identify the location of the Cole Drain, the Cut-Off Drain and the
proposed Cole Diversion Drain Branches ‘A’ & ‘B’, and their associated watershed
areas. The portion of the Cole Drain within the City of Sarnia is located along Plank
Road and flows in a northwest direction. Although the head of the Cole Drain is located
in Lot 13, Concession 1 within St. Clair Township, the extents of the drainage works
being considered for improvement under this report lies solely within the City of Sarnia.
The Cole Drain outlets into the Cut-Off Drain just upstream of Indian Road after
crossing Plank Road. The Cut-Off Drain is comprised of an open drain which extends
downstream, in a westerly and southerly direction, which eventually outlets into a private
drainage works located on the property owned by Arlanxeo Canada Inc., eventually
discharging into the St. Clair River. The proposed Cole Diversion Drains comprised of
Branches ‘A’ & ‘B’, are located in Concession 4 in the City of Sarnia, and flow in a
westerly direction and outlet into the Cole Drain at Plank Road.

Watershed Description

At present, the overall drainage area, which is bounded as shown in the accompanying
plans, is serviced by two major drains and their tributaries; namely the Cut-Off Drain and
its major tributary, the Cole Drain. The Cole Drain is partially located in St. Clair
Township and the City of Sarnia, while the Cut-Off Drain and the proposed Cole
Diversion Drain Branches ‘A’ & ‘B’ are located entirely in the City of Sarnia.

The Cut-Off Drain is an open channel that runs primarily through existing industrial
lands within the City of Sarnia. This municipal drain commences in the vicinity of Indian
Road and flows generally in a westerly direction terminating on the west side of Vidal
Street at the head of a private drain, which extends downstream through the Arlanxeo
Canada Inc. property for a distance of approximately 900 m. This private drain conveys
flows derived from the Cut-Off Drain by means of a concrete lined open channel prior to
entering a private twin 1830 mm diameter concrete sewer outfall which discharges into
the St. Clair River. This private drainage system also includes a concrete outfall chamber
and submerged outfall into the St. Clair River.

The Cut-Off Drain serves approximately 1,753 hectares (4,332 acres) of lands in total
including 3,904 acres within the City of Sarnia and 428 acres within St. Clair Township.
The total length of the Cut-Off Drain is approximately 4,777 metres long to be extended
to a full length of 6,250 metres with the incorporation of the private drain portion at the
outlet to the St. Clair River.

The Cole Drain serves approximately 805 hectares (1,990 acres) of lands in total
including 1,562 acres within the City of Sarnia and 428 acres within St. Clair Township.
The total length of the Cole Drain within the City of Sarnia is approximately 4,975
metres long.

The Cole Diversion Drain Branch ‘A’ serves approximately 108 hectares (268 acres) of
lands within the City of Sarnia. The total length of the Cole Diversion Drain Branch ‘A’
is approximately 1,450 metres long. The Cole Diversion Drain Branch ‘B’ serves
approximately 17 hectares (42 acres) of lands within the City of Sarnia. The total length
of the Cole Diversion Drain Branch ‘B’ is approximately 170 metres long.
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Public Meetings

We conducted an on-site meeting in the form of a Public Meeting on 28 July 2009. The
meeting was held at the City of Sarnia administration building. The purpose of the
meeting was to inform the public on the study and process which will be followed in
accordance with the Drainage Act. A record of the meeting has been provided in
Schedule “A-1”, which is attached hereto.

A second meeting was held on 27 February 2013. The purpose of the meeting was to
inform the public of the findings from the Preliminary Drainage Report, and to receive
further input for consideration in the development of the final report. A record of the
meeting has been provided in Schedule “A-2”, which is attached hereto.

Survey and Examination

Our detailed survey and examination of the Cole Drain, Cut-Off Drain and proposed
Cole Diversion Drain Branches ‘A’ & ‘B’ was carried out in August 2009. The detailed
survey involved the documentation of topographic data along the various drainage
systems. The topographic survey commenced at the outlet of the private outfall chamber,
which forms part of the private enclosed drainage channel which discharges into the St.
Clair River, located on the Arlanxeo Canada Inc. property. The survey then proceeded
upstream along the alignment of the private enclosed drain and subsequent private
concrete channel, also located on the Arlanxeo Canada Inc. property to the outlet of the
Cut-Off Drain located on the westerly side of Vidal Street. Subsequently, the survey
proceeded in a northerly and easterly direction along the alignment of the Cut-Off Drain
to the head of the drain and outlet of the Cole Drain, located on the easterly side of
Indian Road. The survey then proceeded along the alignment of the Cole Drain crossing
Plank Road and continuing along the south side of Plank Road to the head of the drain
located just west of Waubuno Road in St. Clair Township.

The existing road crossings and private access crossings located along the alignment of
these drains were surveyed and examined in an effort to determine their hydraulic
capacity and structural condition.

Sufficient topographic survey data was collected to undertake a detailed hydrological and
hydraulic analysis on the open channel, drain enclosures, road crossings and private
access bridges associated with the Cole Drain and Cut-Off Drain. Rainfall runoff rates
were subsequently established which in turn permitted the capacity of the existing
channel and pipe enclosures and bridges to be determined.

A supplemental survey was conducted in August, 2014 to collect further topographical
information pertaining to the proposed Cole Diversion Drain Branches ‘A’ & ‘B’.

In order to characterize the nature of the sediment found within the bottom of the Cut-Off
Drain, a preliminary soil sampling program involving a laboratory analysis of the
sediment was performed.

History of the Cole Drain & Cut-Off Drain

Provided is an historical summary of the various Engineers’ drainage reports performed
under the Drainage Act and the other studies performed on the Cole Drain and the Cut-
Off Drain:
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a) 1909 to 1920

The original Cole Drain was constructed sometime in 1909-1910 under By-law 90-C of
the Township of Sarnia as per a report by C.A. McCubbin, O.L.S., P. Eng., dated
September 1909. At that time, a field survey was carried out and the lands deriving
benefit from the drain were assessed accordingly.

Prior to the construction of the Cole Drain, natural drainage channels provided a degree
of drainage for the watershed area. These channels discharged into the “Fourth Line
Drain” which was considered a drainage ditch running parallel to the Fourth Line,
otherwise known as Confederation Street in the City of Sarnia (i .e. West of Indian
Road). The Fourth Line Drain eventually discharged into the St. Clair River.

As aresult of land development in the vicinity of Confederation Street, various bridges
were constructed over the Confederation Street Drain. Consequently, the hydraulic
performance of the drain became compromised over time as a result of the numerous
bridges which were constructed in the drain. In order to resolve this issue, the City of
Sarnia constructed, prior to 1909, a “Cut-Off Drain” to manage a portion of the
stormwater flows derived from the upstream lands located in the Township of Sarnia.

This drain extended from the outlet of the Cole Drain at the Grand Trunk Railway (now
Canadian National Railway) near the crossing at Indian Road, downstream, in a westerly
direction, through the Indian lands (now Imperial Oil), across Vidal Street, down Clifford
Street eventually discharging into the St. Clair River.

A dispute over liabilities and assessments between the City of Sarnia and the Township
of Sarnia arose over the outlet of the drain, which resulted in litigation proceedings in
1910. The Township was given the right of using the Cut-Off Drain as its outlet for the
Cole Drain and was compelled to pay a reasonable sum (Cole Drain By-law 28-F, 1931)
to the City for this right since the City had obtained the necessary rights-of-way and had
in fact constructed the Cut-Off Drain. The City was given the right of using the Fourth
Line Drain as its own municipal drain (Confederation Street Drain) except for the
provision of servicing a few hundred acres of Township land lying north of the railway
tracks and east of Indian Road.

The original Cut-Off Drain was north of its current location. The drain was an open
channel with a timber outfall structure, extending along Clifford Street and discharged
into the St. Clair River.

b) 1921 to 1930

The first documented drainage system to serve the area was known as the Cole and Cut-
Off Drains. In 1924, the Cole Drain ratepayers petitioned the Township of Sarnia
Council under the Drainage Act for the repair and improvement of the Cole Drain. The
Cole Drain was located in the Township of Samia while the Cut-Off Drain was located
entirely within the limits of the City of Sarnia. The Township of Sarnia was the initiating
City and appointed W.G. McGeorge, C.E. to prepare a report under the provisions of the
Drainage Act. The report included the repair and improvement of the Cole Drain and its
outlet, the Cut-Off Drain, west to Vidal Street along Clifford Street. Work on the Cut-Off
Drain downstream in the City of Sarnia was required to take the Cole Drain to a
sufficient outlet as required by the Drainage Act. The report also included a new bridge
being constructed at Scott Road. The McGeorge report officially designated the Cole
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Drain and Cut-Off Drain as municipal drains under the Drainage Act.

Subsequently, the Cole Drain By-law No. 38-E of 1924 was passed by the Township of
Sarnia Council allowing the repair and improvement to be completed on the drain, with
the costs being assessed to the owners on the Cole Drain and the Cut-Off Drain. All
works were implemented at that time.

¢) 1931 to 1940

In 1931, the Canadian National Railway petitioned for repairs to the Cole Drain and Cut-
Off Drain due to flooding that was experienced in the Canadian National Railway yards.
In 1934, Imperial Oil Limited suggested to the Township of Sarnia that consideration
should be given to diverting the lower reaches of the drain due to the fact that part of the
drain was located on the Clifford Street property and that there was a possibility of flood
damage to future refinery developments on adjacent lands.

Thus in 1934, the Council for the Township of Sarnia requested that W.C. McGeorge,
O.L.S., and CE. prepare a drainage report for the Cut-Off Drain. The report
recommended the relocation of the drain to a new location which was further south of its
original location on property which is currently owned by Arlanxeo Canada Inc.. The
drain included the construction of an open channel, timber outfall and retaining
structures. The cost of the work was shared by the abutting landowners with no upstream
assessment.

In addition to the drainage improvements undertaken, new bridges were constructed at
the Pere Marquette Railway tracks (presently the C&O tracks) in the River Range, at
Vidal Street, at Tashmoo Avenue and at Clifford Street. The work also included new
drainage tiles along Vidal Street. By-law No. 61-F of 1934 was prepared and passed for
the financing of the works and assessment of costs against the properties fronting along
the new diversion channel. The estimated cost of the work was $50,000. All works were
implemented at that time.

d) 1941 to 1950

Minor drainage cleanouts were carried out in 1942 to the Cut-Off Drain, east of the
Imperial Oil fence, and to the Cole Drain east of Indian Road. By-law No. 33 was
prepared and passed for the financing of the works and assessment of properties in the
Cole Drain watershed.

Polymer Corporation Limited, a Canadian Federal Crown Corporation, was established
in 1942 to produce artificial rubber, which acted as a substitute for supplies cut-off by
World War II. In 1942, Polymer Corporation Limited inquired as to the possibility of
adding water to the Cut-Off Drain and were advised that if their additions caused backup
onto upstream owners, then possible liability would ensue.

Also in 1942, the portion of the Cut-Off Drain, located west of Vidal Street, was
relocated by moving it further north, to its present location on the Arlanxeo Canada Inc.
property. The drain was relocated by Polymer Corporation, at its sole expense. The re-
location of the drain consisted of an open concrete channel, extending downstream
immediately west of Vidal Street. The drain relocation also included a twin 1830 mm
diameter concrete pipe enclosure (approximately 380 metres long) discharging directly
into the St. Clair River. This section of the drain was, and still is, used both as an outlet
for storm runoff from adjacent lands and from the Cut-Off Drain and Cole Drain
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watershed areas, as well as an outlet for industrial cooling water and treated process
flows derived from neighbouring industrial properties.

The Township solicitor at that time had suggested that the system should be constructed
and incorporated under Section 77 of the then Municipal Drainage Act (now Section 78).
A thorough search of the records has established that there is no evidence that this was
ever done. Therefore the entire section between Vidal Street and the St. Clair River was
assumed to be a private drain and is not at present, officially part of the municipal
drainage system known as the Cut-Off Drain.

In 1971, the Polymer Corporation site was sold to the Canada Development Corporation,
a government controlled enterprise. It was renamed to Polysar in 1976 and the rubber
component became a subsidiary, Polysar Rubber Corp. The company was privatized in
1988 with its sale to Nova Corp which in turn, sold Polysar Rubber in 1990 to Bayer AG
of Germany. In 2005, Bayer AG created Lanxess Inc. also of Germany. Arlanxeo
Canada Inc. is the current owner of this private drain, located west of Vidal Street, which
acts as the outlet for the Cut-Off Drain into the St. Clair River.

e) 1951 to 1960

In 1951, several Township ratepayers petitioned the Township of Sarnia to “bring in a
report in order that the Cole Drain may be put in condition to take care of water which
accumulates in the drainage area”.

J.C. Monteith, O.L.S. and C.E. prepared a report for the cleanout of portions of the Cole
Drain and the Cut-Off Drain. Subsequently, a By-law No. 91-R of 1951 was adopted
and passed and the required improvements were carried out with the cost being assessed
to all owners in the Cole Drain area and also a small portion of the cost being assessed to
some owners west of Indian Road which was at this time part of the City of Sarnia.

In 1952, the Polymer Corporation requested and received permission to construct a trash
rack in the Cut-Off Drain, located immediately west of Vidal Street. Both the City and
the Township gave permission to Polymer Corporation Limited, on condition that the
trash rack would be removed on request and also that Polymer Corporation Limited
would be financially responsible for any damage caused by the restriction of flow in the
drain as a result of the trash rack. ’

In 1952, the Township complained about the limited capacity of the two 1829 mm
diameter pipes crossing below Indian Road and informed the City that the Township
would hold the City responsible for any flooding caused in the Cole Drain area due to
lack of capacity of the Indian Road bridges. (It was noted that these pipes gave only half
the capacity of a former concrete structure.)

In 1953, Imperial Oil requested permission to construct a diversion in the Cut-Off Drain,
comprised of a 250 feet square reservoir which included an inlet and outlet pipe capacity
of 175 cubic feet per second. Upon receiving approval from both the City and the
Township, the construction of these works was undertaken by Imperial Oil Limited.

The question of limited capacity was again raised in 1957 by the Township in a letter to
the Canadian National Railway and subsequently a 1219 mm diameter corrugated metal
culvert was installed in conjunction with the aforementioned two 1829 mm diameter
bridges.
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In 1957, twin 2440 mm diameter CSPs (approximately 22 metres long) were constructed
in the concrete channel at Polymer’s then new Second Street crossing. As a result of the
deterioration of the bottom portion of these pipes, the pipes were relined accordingly.

The portion of the Cole Drain downstream of Kimball Road was last improved under a
report dated November 13, 1956. The open channel was moved off of the road allowance
onto abutting private lands. The drain was enclosed with pipe for 113 metres downstream
of Kimball Road.

The portion of the Cole Drain upstream of Kimball Road was last improved under a
report by J.A. Monteith dated November 5, 1957. The open channel was moved off the
road allowance and onto abutting private lands. The drain was enclosed with pipe for 53
metres upstream of Kimball Road.

A portion of the Cole Drain in the vicinity of Kimball Road and Churchill Line is
enclosed by means of an 1829 mm diameter pipe enclosure extending over a distance of
225.6 m. A portion of this enclosure, comprised of 166 metres in length, was installed on
private lands as part of the drainage works and at the sole expense of the Road Authority.

f) 1961 to 1967

In 1963, concrete and steel reinforcement repairs were carried out on the twin 1830 mm
diameter enclosure west of Vidal Street. The repairs were done over most of the length of
the south 1830 mm diameter concrete pipe. This repair was over about a 1 metre width of
the invert of the pipe.

In 1967, the Township requested that the City undertake the repair and improvement
of the Cut-Off Drain so as to prevent flooding east of Indian Road in the Cole Drain
area.

g) McLaren Report— 1968 to 1969

In 1968-1969, J.F. McLaren Limited, Consulting Engineers, prepared a report on the
“Sewerage and Drainage for the City of Sarnia and Sarnia Township”. The report
included a comprehensive drainage study which made the following long term
recommendations regarding the Cut-Off Drainage District:

1. That an alternative culvert for the twin 1830 mm diameter bridges located
under the C&O Railway tracks (west of Polymer Corporation) be
constructed because these pipes were restricting flow.

2. That a new outlet channel be constructed between the aforementioned
proposed culvert and the St. Clair River.

3. Thata portion of the existing Cut-Off Drain be diverted extending from the
Scott Road tank farm area to the Canadian National Railway tracks.

4. That the existing grass lined channel between Indian Road and the above
mentioned diversion be deepened and widened.

5. That the new diversion be constructed (along with the related trestles and
bridges) to the same dimensions, slopes and design capacities that were used
for the existing grass lined channel in Item No. 4.

6. That the channe] west of the proposed diversion be lined with concrete,
extending up to the point of juncture with the existing concrete channel at
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the Polymer Corporation property. Due to space limitations within some
areas of the Imperial Oil plant, a vertical walled channel or equivalent would
be necessary.

7. That numerous process pipe crossings of the channel be raised over the
channel so that no possible restriction to flow would occur during high flow
rate (runoff) periods.

8. That the twin 1830 mm diameter and one 1219 mm diameter bridges,
located at the Indian Road crossing be replaced by a properly designed box
culvert.

9. That the Cole Drain, east of Indian Road, be deepened to permit free
discharge of some future tributary storm sewers.

10. That a portion of the Cole Drain be diverted parallel and south of the

Canadian National Railway tracks for approximately 1% miles east of Indian
Road.

11. That several major trunk drainage channels are constructed which would be
tributary to the aforementioned Cut-Off and Cole Drains.

All of the above recommendations were based upon actual field measurements in
conjunction with micro drainage studies. Drainage area boundaries were set in the report.
It is interesting to note that the land for the Cole Drain diversion could not be
successfully acquired. In 1982, the proposed Cole Drain diversion was abandoned as a
decade of land acquisition attempts met with almost unanimous negative response and
the need for a major outlet north of Gladwish Drive was no longer required due to further
land purchases by Dome Petroleum.

There were also some immediate recommendations that were made in the McLaren
Report. These were:
1. Portions of the Cut-Off Drain be cleaned and reshaped.
A diversion be constructed to by-pass the Imperial Oil pond at Scott Road.

3. The replacement of the bridges across Indian Road with a box culvert, in
order to reduce the risk of upstream flooding as a result of ice and debris
blocking the existing bridges.

Recognizing the urgency of the problem presented by the existing conditions in the light
of present and future developments, the Municipal Council of the City of Sarnia had
budgeted a sum in 1969 for improvements to the system.

h) Nisbet, Letham Ltd. Report— 1969 to 1971

The firm of Nisbet, Letham Ltd., Consulting Engineers were retained to prepare a
detailed drainage report for the City of Sarnia under the Drainage Act 1962-63. This was
subsequent to a notice from the Township of Sarnia dated October 19, 1967, giving
notice that flooding was occurring around the Cole Drain in Sarnia Township to the east
of Indian Road. A Sarnia City Council motion dated October 20, 1969, instructed Nisbet,
Letham Ltd. to prepare a drainage report on the Cut-Off Drain. This report was finally
presented to Sarnia City Council, after many revisions, on September 16, 1971.
This report was twice read before Sarnia City Council, but never given a third reading
and finally adopted. This report made the following recommendations:
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1. Replacement of the bridges across Indian Road with a box culvert to provide
sufficient outlet for the Cole Drain, as requested by Sarnia Township.

2. The cleanout of the drain between Indian Road and Scott Road and between
Clifford Street and Vidal Street in order to provide the immediate required
channel capacity.

3. The construction of a drain diversion between Scott Road and Clifford
Street around Imperial Oil lands in order to provide sufficient channel

capacity (at that time restricted by obstructions) and to avoid pollution of the
drain.

4. The construction of an enlarged culvert under Vidal Street. This was
completed during the reconstruction of Vidal Street in 1970 and 1971.

5. The pipe obstructions be removed from that portion of the drain not being
diverted in order to give a clear channel section. This included a concrete
culvert at the CN Railway Crossing (located at Scott Road) and a concrete
culvert at St. Andrew Street.

The estimated cost of the work was $503,177.00. The work contained in this report was
not carried out.

i) 1972 to 1980

While the 1971 report was not finally passed the process was revived in 1978. Acting
upon the original notice from the Township of Sarnia dated October 19, 1967, the City of
Sarnia instructed Nisbet, Letham Ltd. to prepare another report for improvements to the
Cut-Off Drain. That report was dated November 30, 1978 (revised February 1979). The
recommended improvements were:

1. The three (3) bridges (twin 1830 mm diameter & one 1219 mm diameter
corrugated steel pipes) at the Indian Road overpass were replaced with a 6.1
m span by 3.4 m rise concrete culvert.

2. The open drain was cleaned out from Indian Road, downstream to the point
where it turns at Scott Road.

3. Some channel realignment was carried out both upstream and downstream
of Indian Road to connect the drain to the new road crossing,

The estimated cost of the work was $413,400.00. The works contained in this report were
implemented accordingly.

i) 1981 to 1990

In 1982, a 10 metre portion of the twin 1830 mm diameter concrete pipe enclosure was
removed at the outlet of the St. Clair River. A new reinforced concrete outfall chamber
was constructed in order to accommodate the twin 1830 mm diameter concrete pipe
enclosure, as well as facilitate the introduction of industrial process flow at this location.

Approximately 74 metres of 3048 mm diameter pipe was also installed downstream of the
outfall structure to act as an outfall pipe. This pipe is submerged and outléts into the St.
Clair River some distance off shore. This work was undertaken for environmental
considerations and was not needed for drainage purposes.
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All works described herein were undertaken by the property owner of the lands currently
held by Arlanxeo Canada Inc.

k) 2000 MIG Engineering Report

In 2000, P. Meharg of MIG Engineering Ltd. completed a drainage report, dated
December 20, 2000, which attempted to incorporate the private drainage system,
comprised of the concrete channel, twin pipe enclosed sewer, outfall chamber and
submerged outfall which currently serves as the outlet for the Cut-Off Drain, through the
Arlanxeo Canada Inc. property into the St. Clair River.

The report refers to the repair and improvement of the concrete lined open channel which
extends downstream, west of Vidal Street, through the Arlanxeo Canada Inc. property.
The existing channel was noted to be comprised, for the most part, of a concrete lining
that was constructed in 1942. The concrete lining was considered in disrepair at the time
the report was prepared in 2000. The estimated cost of the work to repair this portion of
open drain was estimated to be $850,000.00.

A detailed summary of the report’s recommendations are as follows:

1. A new concrete block lining extending from the west side of Vidal Street
westerly to the inlet of the twin 1829 mm diameter concrete pipe enclosure
located at the C&O Railway crossing, for a distance of 470 m.

2. The construction of a relocated trash rack.

3. The repair of a twin 2440 mm diameter corrugated steel pipe enclosure mid-
way across the Arlanxeo Canada Inc. property.

4. Modifications to existing abandoned and active pipe inlets into the open
channel.

5. Incorporation of the private drainage system extending across the Arlanxeo
Canada Inc. property, comprised of the concrete channel, twin pipe enclosed
sewer, outfall chamber and 1830 mm submerged discharge pipe as part of
the Cut-Off Drain in accordance with the Drainage Act.

6. For the purpose of determining a compensation value for incorporating this
private drainage system as part of the municipal drain, the MIG report
considered the fact that the original drainage facility constructed as a result
of the 1934 report along Clifford Street was deemed to be adequate for the
purposes of the upstream watershed. Since the original construction of the
drain, it is assumed that some minor maintenance of an open channel in
terms of cleanouts, and reconstruction of the outlet works would have
occurred. The past expenditure, based on 2000 Year dollars, was estimated
to be $141,000.00. The depreciated value of this expenditure is considered
to be much less. As a result, the MIG report recommended that Bayer Inc.
(now Arlanxeo Canada Inc.) be provided an allowance of $1 as
compensation for this private drainage system based upon the fact that the
existing facility was largely 58 years old in the year 2000 and was originally
funded by a Federal Crown Corporation and not Bayer Inc. directly.

Although the 2000 report was never adopted and the works did not proceed, the
landowner proceeded to privately install a safety rack on the inlet headwall structure to
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the twin 1830 mm concrete pipe enclosure and a trash screen within the concrete channel
immediately downstream of Vidal Street.

I) 2003 Report of Ray Dobbin

The Council of the City of Sarnia instructed Ray Dobbin, P.Eng. to prepare a report under
Section 78 of the Drainage Act, for the repair and improvement of the Cole Drain. That
report was dated February 28, 2003. The section of the Cole Drain repaired and improved
extends from Indian Road, upstream along the north side of Plank Road for a short
distance and then along the south side of Plank Road to the City of Sarnia boundary, then
continuing along the south side of Plank Road into St. Clair Township, as far as, the
centre of Lot 13 Concession 1, St. Clair Township (former geographic Township of
Moore). The estimated cost of the recommended work was $477,624.

The recommended work on the Cole Drain was as follows:

1. The existing open channel was maintained with minor improvements to the
design grade, extending from Indian Road upstream to Kimball Road.

2. The existing open channel was maintained to original design grade, extending
from Kimball Road upstream to the head of the drain in the centre of Lot 13,
Concession 1 in St. Clair Township.

3. All access bridges from McGregor Road upstream to Modeland Road that
were smaller than 2200 mm in diameter or were above the proposed gradeline
had been replaced with an access culvert with a minimum 2200 mm dia.
corrugated steel pipe (or to an equivalent 2500 mm x 1830 mm corrugated
steel pipe arch).

4. The road/access/yard culvert extending from the upstream side of Kimball
Road downstream to Churchill Line was replaced. That included the
replacement and extension of the inlet pipe located on the west side of
Kimball Road.

5. The existing access bridges located at Roll No. 4-51-299 (Kel-Gor Ltd.), Roll
No. 4-51-29505 (Delcor Seaway Inc.), Roll No. 4-51-247 (1317513 Ontario
Ltd.), and the access bridges downstream of McGregor RoadtoRoll ~ No.
4-51-2201 (Enbridge Pipelines Inc.) were incorporated as part of the drain.

6. The access bridges from Kimball Road upstream to the head of the drain were
to be maintained by the drainage area or replaced as required.

7. The existing bridges located between Kimball Road and McGregor Road that
were not replaced in that report or designated in item No. 5 as part of the Cole
Drain shall not become part of the Cole Drain. Those bridges are to be
maintained by the Owner of the access culvert to the satisfaction of the
Drainage Superintendent responsible for the maintenance of the Cole Drain.

When replacement of the access bridges becomes necessary in the future,
they were to be replaced under a new Engineers Report to the
specifications contained in this Report.
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In regards to the design standard for the access bridges, Mr. Dobbin sent a letter to
Council dated November 23, 2002 that clarified the rationale for the culvert hydraulic
design. That letter contained the following paragraph:

“The design of the access bridges between McGregor Road and Kimball Road
are based upon those specified in the original Reports for the Cole Drain dated
in 1956 and 1957. The drainage area has changed significantly with residential,
commercial, and industrial development. The standard design criteria for open
municipal drains are a 1 in 2 year storm. A preliminary report dated February
18, 2002 was presented to the ratepayers that contained a design for access
bridges based on approx. 70% of the 1 in 2 year storm design (estimated cost -
$800,318.00). It was agreed among all those present that the drainage works
should be restored to the original design by replacing all bridges below the
original size 7 foot dia.) and all those bridges that are above the open channel
grade (estimated cost = $444,281.00). This is probably less than a 1 year
storm event.”

A total of ten (10) access bridges located between McGregor Road and Kimball Road
were replaced to that standard under the February 28, 2003 Dobbin report.

Existing Conditions

a) Private Portion of Drain Across Arlanxeo Canada Inc. Property

At Station 0+620, located on the east bank of the St. Clair River, a large reinforced
concrete outfall chamber and associated building were constructed in 1982. Also at that
time, 74 m of 3048 mm diameter corrugated steel pipe was installed from the outfall
chamber at Station 0+620, downstream, westerly to Station 0+546. This pipe is
submerged in the St. Clair River. The outfall chamber was constructed to allow for
mixing of treated industrial flows derived from the lands located west of Vidal Street with
the flows derived from the twin pipe sewer enclosure. These flows then outlet into the
3048 mm diameter submerged outfall which discharges into the St. Clair River. The
submerged outfall was constructed for environmental considerations (temperature
dispersion). This pipe has been inspected by divers in recent years on behalf of property
owner and found to be structurally adequate at the time of the inspection.

From Station 0+629 to Station 1+000, twin 1830 mm diameter concrete pipes were
installed in 1942 to enclose the open drain. A video inspection of the twin pipe enclosure
was carried out by Video Inspections Limited in 2004. The results of the video inspection
confirmed that the enclosure was structurally adequate and in reasonable condition. At
Station 1+000, a concrete headwall complete with inlet screen was recently installed
which serves as a safety provision restricting manual entry into the twin pipe enclosure.

From Station 1+000 to Station 14473, the drain is a concrete channel west of Vidal
Street. Many sections of the concrete lining show evidence of surface deterioration,
cracking and undermining behind the panels and as a result are in need of immediate
reconstruction. There are many process lines extending across the drain. The area
immediately adjacent to the north side of the drain is occupied with industrial piping and
process equipment. Access along both sides of the drain for construction equipment is
very limited. At Station 1+430, a pivoting trash screen exists, which serves to collect
trash and debris in the drain upstream of the twin pipe enclosure located further
downstream.

At Station 14282, there is one private drain crossing consisting of twin 2440 mm
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corrugated steel pipe bridges that are in a deteriorating condition and requiring repair or
replacement in the near future.

b) Cut-Off Drain

From Station 1+473 to Station 1+710, the drain is an open channel and is lined with a
manufactured concrete paver brick system on the upper west bank portion abutting the
existing industrial property (H.C. Starck Canada Inc.) and the remainder of the channel is
grass lined. Parts of the brick lined channel are undermined and in need of immediate
repair and reconstruction as identified on the drawings between Stations 1+530 to 1+702.

From Station 14710 to Station 2+775, the drain is a grass lined open channel. From
Station 2+775 to Station 3+411 the open drain channel traversing the developed section
of the existing industrial property (Imperial Oil Ltd.) has stone riprap lined drain banks.
Beyond Station 3+411, the open drain continues as a grass lined channel upstream to
Station 6+275. Our survey and examination of the drain identified that a portion of the
Cut-Off Drain between Scott Road and Indian Road South (Station 4+400 to Station
6+000) was obstructed heavily with brush and trees. Since the survey, that portion of the
drain was partially cleared of brush and trees. This resulted in noticeable improvement in
upstream drainage experiencing a lesser degree of flooding to the lands within the Cole
Drain watershed. Additional brushing and drain cleaning is required to establish a
consistent gradient for the drain.

An examination of the open channel extending from Station 1+710 to Station 6+275 has
identified an inconsistent channel bottom gradient. Excavation of the channel bottom is
needed to provide a consistent gradeline for the channel and improved flow
characteristics.

Along the course of the Cut-off Drain there are eighteen (18) existing drain crossings of
various conditions from satisfactory to good condition. These structures include five (5)
roadway crossings and three (3) railway crossings. The existing bridge at Station 1+784
requires removal as it has deteriorated and appears to be no longer required. At various
locations, various steel walkway bridges and supports, as well as process piping extends
across the drain. In certain locations, wire fencing also extends across the drain which is
intended to deter trespassing. Due to the fact that the fencing is located within the
operating cross-section of the channel, the fencing tends to accumulate brush and debris,
which results in partial obstruction of the flows in the drain. A siltation fence is also
located across the bottom of the drain in the vicinity of Station 2+225.

¢) Cole Drain

The Cole Drain is an existing open drain extending from Station 6+275 to Station 114225
within the City of Sarnia. There is generally light to moderate brushing required
throughout this reach. A limited amount of excavation is required to provide a consistent
channel bottom gradient. Over the past few years, periodic flooding has been
experienced along the Cole Drain, downstream of Gladwish Drive, possibly due to the
limited hydraulic carrying capacity of the existing access bridges and concentration of
several drain crossings in close proximity within this specific reach of the Cole Drain.
There have been periodic flooding problems documented along this portion of the Cole
Drain before and after the most recent drain improvements from 2004.

Along the course of the Cole Drain within the City of Sarnia there are twenty-eight (28)
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existing drain crossings and four (4) roadway crossings. In order to confirm the hydraulic
carrying capacity of the drain and associated structures, a detailed hydrologic and
hydraulic analysis of the Cole Drain, Cut-Off Drain and downstream private drain was
undertaken as well as the bridge structures in them. The results are provided in a
following section entitled “Hydrologic and Hydraulic Analysis”.

Existing Road Bridges, Railway Bridges and Private Access Brid ges

The various road crossings and private access bridges found in the Cole Drain, Cut-Off
Drain and Cole Diversion Drain Branches ‘A’ and ‘B’ are as follows in Table 1 below:

Table No. 1 — Summary of Existing Bridges

CUT-OFF DRAIN
1+283 1 Two (2) - 2440 mm dia. CSP
1+583 2 9.0 m span by 2.9 m rise concrete bridge
1+679 3 9.0 m span by 2.75 m rise concrete bridge
1+731 4 30 m - 9.6 m span by 2.9 m rise concrete
(Vidal Street) bridge
1+782 5 7m - 6.5 m span by 2.5 m rise concrete bridge
2+285 6 27 m - 5.2 m span by 3.3 m rise corrugated
(Imperial Ave) steel pipe-arch c/w concrete footing
2+651 7 9 m - 5.0 m span by 2.1 m corrugated steel
(CN Rail) pipe-arch c/w concrete footing
2+665 8 Wooden rail bridge with concrete abutments
(CN Rail)
* 24725 9 8 m - 11.3 m span by 1.9 m rise concrete
bridge
*2+997 10 6 m - 13.4 m span by 1.66 m rise concrete
bridge
*34+008 11 13 m - 5.3 m span by 3.0 m rise corrugated
steel pipe-arch
* 34266 12 15 m - 6.1 m span by 2.3 m rise concrete
bridge
3+678 13 5.5 m span by 3.1 m rise metal rail bridge
(CN Rail)
3+869 14 12 m - 6.1 m span by 2.8 m rise concrete
(Scott Road) bridge with concrete end walls
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* 34928

10.4 m span by 2.7 m rise wooden rail bridge

15
(abandoned)
* 44002 16 4 m - 4.2 m span by 2.5 m rise concrete bridg?‘
*4+218 17 9 m - 4.4 m span by 1.65 m rise steel bridge
6+010 18 50 m - 6800 mm span by 4000 mm rise
(Indian Road) corrugated steel pipe-arch
6+262 19 31m - 3.0 m span by 2.4 m rise concrete
(Plank Road) bridge
1+180, 1+225, Various steel bridge / pipe support structures
14255, 14310,
1+455, 2+370,
2+490, 2+575,
24720, 2+750,
2+990, 3+230,
3+410, 3+535,
3+830, 3+905
COLE DRAIN
6+431 20 15 m - 3250 mm span by 2300 mm rise
corrugated steel pipe-arch
6+492 21 28 m - 3450 mm span by 2200 mm rise
corrugated steel pipe-arch
6+662 22 16 m - 3450 mm span by 2200 mm rise
corrugated steel pipe-arch
6+826 23 12 m - 3000 mm span by 2300 mm rise
(McGregor concrete bridge
Road)
7+161 24 9 m - 2300 mm diameter boiler pipe with
concrete liner
C*x 74324 25 15 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
** 7+355 26 15 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
** 74483 27 18 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
** 74581 28 15 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
** 74610 29 16 m - 2500 mm span by 1830 mm rise

corrugated steel pipe-arch
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** 74739 30 24 m - 2500 mm span by
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1830 mm rise

corrugated steel pipe-arch
**T+794 31 15 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
** 7+879 32 16 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
7+926 33 6 m - 2100 mm diameter CSP culvert
74959 34 9 m - 2100 mm diameter CSP culvert
7+999 35 13 m - 2100 mm diameter CSP culvert
8+045 36 22 m - 2500 mm x 1900 mm CSP arch culvert
8+133 37 20 m - 3400 mm x 2100 mm CSP arch culvert
8+205 38 24 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
8+390 39 12 m - 3.0 m span by 2.0 m rise concrete
(Gladwish bridge
Drive)
8+526 40 22 m - 2200 mm diameter CSP
** 8+588 4] 15 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
8+696 42 10 m - 2400 mm diameter CSP
** 8+798 43 15 m - 2500 mm span by 1830 mm rise
corrugated steel pipe-arch
9+026 44 60 m - 2.4 m span by 1.8 m rise concrete box
(Hwy #40) culvert
9+240 to 45 229 m - 1800 mm diameter CSP culvert
9+469
(Churchill
Line &
Kimball Road)
9+499 46 20 m - 1650 mm diameter concrete culvert
9+924 47 8 m - 1500 mm diameter CSP culvert
10+433 48 8 m - 1500 mm diameter CSP culvert
10+743 49 8 m - 1500 mm diameter CSP culvert
114001 50 10 m - 900 mm diameter CSP culvert
114068 51 12 m - 900 mm diameter CSP culvert
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COLE DIVERSION DRAIN BRANCH ‘A’

0+000A 1A 20 m — Twin 900 mm diameter CSP bridges
0+236A 2A 6 m — 1100 mm diameter CSP culvert
0+407.5A 3A 11 m — 750 mm diameter CSP culvert
(McGregor
Sideroad)
0+718A 4A 31 m — 600 mm diameter CSP culvert
1+145A SA 142 m — 600 mm diameter CSP culvert

COLE DIVERSION DRAIN BRANCH ‘B’
0+010B 1B
0+164B 4B

20 m — 750 mm diameter CSP culvert

12 m — 600 mm diameter CSP culvert

*Denotes bridges associated with Imperial Oil
**Denotes bridges replaced under the 2003 Dobbin drainage report.

d) Proposed Cole Diversion Drain Branches ‘A’ & ‘B’

The proposed Cole Diversion Drain Branches ‘A’ & ‘B’ involve the incorporation of two
existing open drains, a portion of which is commonly referred to as the Cole Drain
Diversion. The lower portion of the existing open drain was recently brushed and
cleaned in order to provide an improved outlet for the treated process water discharging
from the Plains Midstream Canada U (previously BP Canada) site. Additional minor
brushing and deepening of the drain is required to establish a consistent gradient for both
of these drains as well as the placement of two new drain crossings for support of existing
utility poles.

Industrial Flows, Stormwater Treatment and Stormwater Management

Various industrial properties have implemented methods of on-site detention and
treatment of storm water runoff from their properties.

The majority of stormwater runoff from the Arlanxeo Canada Inc. property, that is located
north of the drain, is collected and conveyed to a sewage treatment plant located near the
northwest corner of their premises. The treated runoff is directed to the outfall chamber at
Station 0+620 on the bank of the St. Clair River. The majority of stormwater runoff from
the Arlanxeo Canada Inc. property, that is located south of the drain, is collected and
conveyed through a private storm drainage system and discharged to the St. Clair River.

The Enbridge Pipelines Inc. property located on Plank Road has an internal stormwater
collection system and two stormwater detention ponds which discharge directly into the
Cole Drain. The stormwater management system is designed for a 1 in a 100 year rainfall
event and is operated in accordance with a Certificate of Approval issued by the Ministry
of the Environment.

A majority of the stormwater runoff generated from the developed areas of the Plains
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Midstream Canada U (previously BP Canada) property is collected and conveyed to their
on-site wastewater treatment facility. The treated effluent is then discharged into the
proposed Cole Diversion Drain Branch ‘B’, which subsequently discharges into the Cole
Diversion Drain Branch A’. Part of the developed and undeveloped area within the said
property drains into the proposed Cole Diversion Drain Branch ‘A’ which also outlets
into the Cole Drain at its confluence with the Cut-Off Drain. The remaining undeveloped
areas on the property drain directly into the Cole Drain via bridges under Plank Road.

Stormwater runoff generated from the developed areas within the Imperial Oil properties
is collected and conveyed to their wastewater treatment facility located adjacent to the St.
Clair River. The treated effluent is then released directly into the St. Clair River by
means of a separate discharge pipe system independent of the Cut-Off Drain and Cole
Drain. The remaining undeveloped areas on the property drain directly into the Cut-Off
Drain.

Hydrologic and Hydraulic Analysis

Dillon Consulting Limited carried out a detailed hydrologic analysis of the watershed and
a detailed HEC-RAS hydraulic analysis of the Cut-Off Drain and the Cole Drain
channels, as well as, the piped structures, road crossings and access bridges within these
channels. The study revealed that the Cole Drain and some sections of the Cut-Off Drain
only marginally accommodate the peak runoff flow generated by a 1 in 2 year return
period storm event assuming there were no access bridges contained within the drain. The
study concluded that the entire length of the Cole Drain would experience flows that
significantly overtop the drain banks during a 1 in 5 year return period storm event. The
study also concluded that some sections of the Cole Drain cannot contain the flows
generated by a 1 in 2 year return period due to the greater concentration of existing access
bridges within a relatively close spacing that creates a backwater condition and
overtopping of the drain banks in various locations.

By undertaking the replacement of some access bridges in specific locations along Plank
Road, the cumulative backwater effect created by the close proximity of these bridges can
be reduced resulting in a reduction in localized flooding as a result of a 1 in 2 year return
period. The study also acknowledged that the survey data collected may not have fully
captured all the subtle variations in drain bank elevation which may exist and that a slight
degree of overtopping may still occur. Depending on the variation in drain bank
elevation, overtopping of the drain bank can be contained by introducing some minor
localized berming and re-grading in certain locations on a site specific basis.

Downstream of the Cut-Off Drain and to the west of Vidal Street, the private drain
conveying the Cut-Off drain flows to the St. Clair River. The private drain consists of an
existing concrete trapezoidal channel for an approximate length of 475 m west of Vidal
Street where it then becomes a covered drain consisting of twin 1830 mm diameter
concrete pipes extending through the Arlanxeo Canada Inc. property for an approximate
length of 371 m before reaching the 3048 mm diameter outfall pipe extending
approximately 74 m into the St. Clair River. The outfall pipe being fully submerged
below the river surface.

This covered drainage system has the capacity to easily handle the peak runoff flow rate
generated by a 1 in 2 year storm event. In fact, it handles 132% of a 2 year storm flows or
approximately 90% of a 5 year storm event, which in effect given the existing capacity
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upstream within the Cut-Off Drain provides a sufficient outlet. There is also one bridge
crossing (denoted as Bridge No. 1) over this private drain portion through the Arlanxeo
Canada Inc. property. It consist of two 2440 mm diameter corrugated steel pipe bridges
that have a slightly lesser capacity compared to the downstream enclosure, however it still
conveys the 2 year storm without flows overtopping the drain channel. For the 5 year
storm event, our analysis determined that some minor overtopping of the drain channel
may be expected just upstream of both the downstream drain enclosure and Bridge No. 1.

The 2003 Dobbin report provided for the replacement of 10 access bridges along Plank
Road with new structures designed to convey what he estimated to be 70% of the peak
flow generated by a 2 year design storm event. These access bridges are designated in this
report as Bridges Nos. 25, 26, 27, 28, 29, 30, 31, 32, 41 and 43. As previously stated,
our detailed HEC-RAS study revealed that the hydraulic capacity of certain existing piped
structures along the Cole Drain are not capable of handling the runoff generated by a 1 in
2 year return period storm, resulting in a cumulative backwater effect which results in
localized overtopping of the drain banks. Where the study indicates that overtopping
would occur, there are several access bridges in close proximity to each other that cause a
cumulative increase in the upstream water levels to the point where the top of the
southerly drain bank is breached.

Rather than replacing all of the ten (10) access bridges installed under the 2003 Dobbin
report with larger bridges independently sized to accommodate a 1 in 2 year storm event,
the HEC RAS study identified that the most cost effective approach is to enlarge bridges
where the drain bank overtopping is most extreme. From our analysis, the worst
condition appears to be from Bridge No. 32 (Sarnia Cabinets) upstream to Gladwish
Drive. This would leave nine (9) of those ten (10) bridges in place and instead, replace
Jjust one of them, Bridge No. 32 and six (6) other bridges (Bridges Nos. 24, 33, 34, 35,36
and 38) with larger structures. The recommended culvert size for each of these
replacements is a 3650 mm span by 2280 mm rise corrugated steel arch pipe that we have
determined to be the largest pipe culvert that can accommodate the Cole Drain without
appreciable deepening of the channel.

The hydraulic performance of the Cole Drain without question could be improved to a
greater extent with the subsequent replacement of all remaining undersized access bridges
that are located downstream of Gladwish Drive with larger bridges. That constitutes
eleven (11) more structures, namely Bridges No. 20, 21, 22, 25, 26,27, 28,29, 30,31 &
37 in addition to the previous seven (7) bridges noted in the previous paragraph. This
would be considered the ultimate improvement that could be made to the Cole Drain to
convey the 1 in 2 year storm without the flows overtopping the drain banks.

With an appreciation for the high costs involved to replace all of these structures, many of
which were replaced previously 15 years ago, we had originally recommended in our
original report dated 27 June 2019, the phasing in of this additional improvement be
undertaken over the next 5 to 10 years or sooner should conditions warrant. We are now
recommending the full replacement of the same bridges at the present time rather than as
a future replacement. It is of the utmost importance to stress that the hydraulic
performance of these new larger bridges is very dependent on the Cole Drain being
maintained regularly such that flows are not impeded or channel cross section reduced by
any accumulating sediment.

Table No. 2 shown below lists the eighteen (18) access bridges on the Cole Drain
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recommended for replacement to address the cumulative increases in the elevation of the
hydraulic profile that is generated by several bridges in close proximity to each other.

For the Cole Diversion Drain Branch ‘A’, there are two access bridge crossings that
require replacement due to being undersized or perched above the drain bottom that lead
to sluggish flows and higher deposition of sediment in the drain. The McGregor Sideroad
North crossing (denoted as Bridge No. 3A) requires a larger size culvert to convey the
upstream flows obtained during a 1 in 2 year storm.

For the Cole Diversion Drain Branch ‘B’, there is one access bridge requiring
replacement due to being perched above the drain and two new access bridges required to
provide access and support of existing utility poles that are within the limits of the drain
channel requiring deepening and widening to provide sufficient depth of outlet for the
existing lateral storm drain pipes originating from Plain Midstream Canada U property.
Table No. 2 as shown below lists the two (2) new access bridges on the Cole Diversion
Drain Branch A and the three (3) new access bridges recommended for replacement

and/or new installation.

Table No. 2 Recommended Culvert Sizing

i ! éé% ?%iQ AANLET LAY & és‘{gg; & -
Cole Drain
6+431 20 15 m—3250 mm x 2300 11.5 m —3890 mm x 2690
mm CSP arch culvert mm CSP arch culvert
6+492 21 28 m — 3450 mm x 2200 29.5 m — 3890 mm x 2690
mm CSP arch culvert mm CSP arch culvert
6+662 22 16 m — 3450 mm x 2200 11.5 m —3890 mm x 2690
mm CSP arch culvert mm CSP arch culvert
7+161 24 9 m — 2300 mm diameter 11.5m—3650 mm x 2280
boiler pipe mm CSP arch culvert
74324 25 15m~-2500 mm x 1830 11.5 m —3650 mm x 2280
mm CSP arch culvert mm CSP arch culvert
74355 26 15m—-2500 mm x 1830 12.5 m — 3650 mm x 2280
mm CSP arch culvert mm CSP arch culvert
7+483 27 18 m—2500 mm x 1830 14.5 m — 3650 mm x 2280
mm CSP arch culvert mm CSP arch culvert
7+581 28 15 m-2500 mm x 1830 11.5 m— 3650 mm x 2280
mm CSP arch culvert mm CSP arch culvert
7+610 29 16 m — 2500 mim x 1830 11.5 m—3650 mm x 2280
mm CSP arch culvert mm CSP arch culvert
7+739 30 24 m— 2500 mm x 1830 20 m— 3650 mm x 2280 mm
mm CSP arch culvert CSP arch culvert

Dillon Consulting Limited

15 January 2021

Cut-off Drain, Cole Drain

& Cole Diversion Drain Branches ‘A’ & ‘B’

Page 23 of 159




74794 | 31 | 15m—2500mmx 1830 | 15 m — 3650 mm x 2280 mm
mm CSP arch culvert CSP arch culvert

7+879 32 16 m —2500 mm x 1800 11.5m - 3650 mm x 2280
mm CSP arch culvert mm CSP arch culvert

7+926 33 6 m — 2100 mm diameter 9.5m—3650 mm x 2280
CSP culvert mm CSP arch culvert

7+959 34 9 m — 2100 mm diameter 9.5m—3650 mm x 2280
CSP culvert mm CSP arch culvert

74999 35 13 m - 2100 mm diameter 14 m — 3650 mm x 2280 mm
CSP culvert CSP arch culvert

8+045 36 22 m—2500 mm x 1830 14 m—3650 mm x 2280 mm
mm CSP arch culvert CSP arch culvert

8+133 37 20m-3400 mm x 2100 mm | 11.5 m — 3650 mm x 2280
CSP arch culvert mm CSP arch culvert

8+205 38 24 m—-2500 mm x 1830 11.5m 3650 mm x 2280
mm CSP arch culvert mm CSP arch culvert

Cole Diversion Drain

Branch ‘A’
0+407.5A 3A 10m — 750mm dia. CSP 15 m — 900mm diameter
culvert HDPE culvert
0+718A 4A 32m — 600mm diameter CSP | 32 m — 600mm diameter
culvert HDPE culvert
Cole Diversion Drain
Branch ‘B’
0+010B 1B 20 m — 750mm diameter 20 m — 750mm diameter
CSP culvert HDPE culvert
0+040B 2B N/A 9 m — 600mm diameter
HDPE culvert
0+135B 3B N/A 9 m — 600mm diameter
HDPE culvert

Sediment Sampling and Characterization Analysis

A majority of the lands located within the Cut-Off Drain sub-watershed are industrial in
nature. Similarly, the existing private drain which serves as the outlet for the Cut-Off
Drain and Cole Drain to the St. Clair River extends through a sub-watershed area that is
industrial in nature. By comparison, lands located in the Cole Drain sub-watershed are
predominantly commercial and agricultural in nature. Due to the presence and nature of
industrial development that exists primarily in the Cut-Off Drain sub-watershed, a
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preliminary soil sediment sampling and characterization analysis was undertaken in order
to forecast the environmental and financial impacts of managing future sediment removal
from the drain.

The downstream portion of drain comprised of the concrete channel and twin pipe
enclosure extending through the Arlanxeo Canada Inc. property was excluded from the
sediment sampling and characterization analysis due to the fact that sediment removal
from this reach would not be anticipated in the future. The sediment sampling and
characterisation analysis was undertaken in the Fall of 2010. The samples were analyzed
by AGAT Laboratories in London. On December 20, 2010, Dillon Consulting filed a
report with the results. The results presented in the laboratory certificate of analysis
illustrate that the sediment within the Cut-Off Drain is below the respective criteria of
Ontario Regulation 558, Toxicity Characteristic Leaching Procedure (TCLP) criteria. The
results indicate that the sediment within the Cut-Off Drain is considered non-hazardous
and therefore would not require extensive material management protocols during the
excavation of the drain.

Design Considerations

The Cole Drain is an open drain which extends along the Plank Road throughout its
entire length. Various works of repair and improvement have been undertaken over the
years to provide an effective level of service for surface and sub-surface flows for the
watershed. These works typically involved brushing, a minor cleaning of the drain bottom
and limited trimming of the side slopes. Any attempt to deepen or widen the drain would
be hindered due to its close proximity to the travelled surface of the Plank Road and
intense occupation of commercial development along its alignment.

In terms of the Cut-Off Drain, the open channel extends through a significantly developed
industrial land base. Similar to the Cole Drain, any attempt to significantly deepen or
widen the drain would be hindered as a result of the extent of industrial development
which abuts the drain in various locations.

The private drainage system, which conveys flows from the Cut-Off Drain downstream
through the Arlanxeo Canada Inc. property to the St. Clair River, is also quite constrained
due to the degree of intense occupation of the lands fronting the concrete trapezoidal
shaped channel. In order to address the deteriorated channel condition and ensure its
structural integrity while maintaining the use and function of the lands in the vicinity of
the drain, various alternatives considered to improve the drain. These alternatives
included overlaying the existing concrete channel with a concrete canvas liner system, an
engineered articulating cable joined concrete block mat system, replace with new
concrete channel or enclosing its length with pre-cast concrete box culvert units.

As previously highlighted, the area immediately adjacent to the north side of this channel
is occupied by various process pipe racking systems, equipment and structures. The
working area available for the construction of a drain enclosure is very limited and
impractical to consider when considering the degree of physical disruption that is
required. As well, the cost of enclosing this portion of the drain is extremely expensive.
Due to the physical limitations and cost considerations, selecting the concrete canvas
channel liner option as a necessary means of repair is more practical than enclosure or
entire replacement of the concrete channel. Leaving the deteriorated concrete channel in
place in its current condition with the continuation of freeze thaw cycles, cracking,
crumbling and erosion by drainage flows will advance deterioration, undermining to a
partial or eventual full collapse of the channel. Under these circumstances, a significant
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obstruction or blockage of flows poses a higher risk for flooding of the Cut-Off Drain
further upstream. The concrete canvas liner conforms to the concrete channel while at the
same time providing a protective layer against the erosive nature of the channel flow
velocities. The hydraulic capacity of the concrete channel will be maintained with the use
of a concrete canvas overlay.

Design Criteria

It is necessary for the Cut-Off Drain, the Cole Drain, the Cole Diversion Drain Branches
‘A’ & ‘B’, and the downstream private drainage system which serves as an outlet through
the Arlanxeo Canada Inc. property, to be kept in proper repair in order to provide
effective service to the industrial, commercial, agricultural and residential lands within
the watershed. The Cut-Off Drain, Cole Drain and Cole Diversion Drain Branches ‘A’ &
‘B’, are currently in need of maintenance in order to remove the silt and sediment from
the channel. It will be necessary to selectively remove brush and trees from within the
channel throughout its length. It will also be necessary to repair and improve various
bridges found in the drain that are of limited hydraulic capacity.

The Design and Construction Guidelines for Work under the Drainage Act, as published
by the Ministry of Agriculture, Food and Rural Affairs provides guidance as to the
hydraulic standards required for bridges and bridges installed in Municipal drainage
systems. It is recommended that agricultural field bridges be designed to freely pass the
peak flow generated from a storm event having a frequency of occurrence of a 1 in 2 year
design flow. Where residential, commercial or industrial properties are involved, the
application of a 1 in 5 year design flow is more appropriate. However, due to the
hydraulic limitations of the open channel for specifically the Cut-Off Drain and Cole
Drain, both its current depth and width are marginally capable of supporting a 1 in 2 year
design flow even if there were no structures present within the respective drains.

To even a greater degree for the Cole Drain, the introduction of culverts as a standard
means of crossing the drain for so many properties situated along its course, the drain’s
ability the convey the 2 year storm flows is compromised. This is mostly attributed to the
smaller cross sectional area for the culvert pipe when compared to the open channel. The
channel depth is limiting the size of culvert that will fit the drain and satisfy the minimum
pipe cover requirements. Some selective deepening of the drain channel in combination
with replacing the access bridges with larger culvert sizes will achieve the 2 year storm
capacity. These efforts will further alleviate flooding in the most flood prone areas
located downstream of Gladwish Avenue during larger storm events.

Cole Drain (Future Improvements)

Since 2003 there has been increased development within the Cole Drain watershed. Our
review of aerial imagery identified more than 70 hectares (173 acres) of previously vacant
lands that are now occupied today by commercial and light industrial buildings including
parking lot areas with a higher concentration of impervious areas. There appears to be
little application of storm water pond detention systems in existence for both the older
and newer developments to capture excess runoff and restrict drainage rates to pre-
development conditions. Some runoff may temporarily be detained on site as depression
storage within parking areas and lower lying vacant areas, however not as an effective
means of controlling surface runoff amount and discharge rates especially when some of
these areas are now replaced by new buildings, additional drain outlets, property infilling
and re-grading.
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We determined that the new developed areas occurring since 2003, which use the Cole
Drain as an outlet upstream of McGregor Road, represent approximately 10% of the Cole
Dain watershed area. This change in land use within the watershed has undoubtedly
increased both the rate of flow and volume of runoff to an even greater extent today to
beyond a 10% margin and has further compromised the already limited drainage capacity
of the Cole Drain. Continuation of new developments without restrictive drainage flow
control measures in place to temporarily hold back runoff volume and release it slower,
will lead to greater frequency and severity of the flooding in the future.

Consideration has been be given to enlarging a greater number of existing bridges
particularly along the downstream portion of the Cole Drain including some drain
deepening to accept the larger size bridges and to further reduce the likelihood of flows
overtopping the banks during a 2 year design storm event. We consider this to be the
ultimate improvement that can be made to the Cole Drain’s capacity. The extents of this
work on the Cole Drain, as outlined below and that we have further detailed on the drain
profile drawings appended to this report, include the lower portion of drain starting from
the Plank Road bridge (Bridge No. 19) upstream to Gladwish Drive bridge (Bridge No.
39). Deepening of the drain from Station 6+275 to Station 6+850 and from Station
7+150 to Station 7+950 would also be necessary to accommodate the replacement of the
eighteen (18) bridges located downstream of Gladwish Avenue with larger size culverts.

Seven (7) of these eighteen (18) bridges, namely Bridge Nos. 25, 26,27, 28,29, 30 & 31
were previously replaced as per the recommendations in the 2003 Dobbin report, however
with bridges capable of conveying only 70% of the 2 year design flows and are still
restrictive in terms of the available 2 year storm capacity within the channel if there were
no bridges present. These bridges now 17 years old are nearly half way through their
expected life span of approximately 30 to 35 years. The cross sectional end area of
culvert sizes as shown here represents a 54% increase in size compared to the existing
bridges. These larger sizes impose a minimal restriction of the existing drain channel’s
capacity and will convey a 1 in 2 year storm event without flows overtopping the drain
banks. These improvements to the Cole Drain shall be made while still having sufficient
capacity downstream within the Cut-Off Drain following improvements to the said drain
recommended under this report. To go beyond this 1 in 2 year design storm improvement
recommendation to a potential 5 year design storm capacity would require a major
undertaking involving the reconstruction of the Cole Drain and Cut-Off Drain with
increased depth and width to ensure sufficient outlet for these higher flows. The Cole
Drain is presently confined by existing hydro poles found continuously along the north
bank, while adjacent to the south bank in many locations the private property is used with
existing fences or parking lot areas in close proximity to the drain.

Recommendations

We have reviewed the history of the Cole Drain, Cut-Off Drain and the proposed Cole
Diversion Drain Branches ‘A’ & ‘B’, including the downstream private drainage system
extending through the Arlanxeo Canada Inc. property; obtained information at an on-site
meeting; collected and analysed the survey data; carried out an hydrological analysis of
the watershed and prepared a detailed assessment of the hydraulics of the channels and
the existing road bridges, railway bridge and private access bridges.

We recommend that the Cut-Off Drain, the proposed Cole Diversion Drain Branches ‘A’
& ‘B’, the portion of the Cole Drain extending through the City of Sarnia and the
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downstream private drainage system located between Vidal Street and the St. Clair River
which currently serves as the outlet for the Cut-Off Drain, be repaired and improved in
order to:

- provide adequate outlet for surface and sub-surface drainage systems that
discharge into these drainage works

- provide improved carrying capacity to reduce the frequency and severity of flood
events on the adjacent properties

- provide a consistent design gradeline and accurate bylaw that will govern future
works of maintenance

- improve the hydraulic capacity of the access bridges and lawn piping primarily on
the Cole Drain, where required

- develop an accurate watershed and equitable assessment

- incorporate the private drainage system located west of Vidal Street, as part of the
Cut-Oft Drain and define which structures and bridges will remain as private
structures

Consequently, our recommendations for the repair and improvement of the Cut-Off Drain
and the Cole Drain, and the construction of the proposed Cole Diversion Drain Branches
‘A’ & ‘B’, are as follows:

CUT-OFF DRAIN (Station 1+004 to 6+275) Recommendations

The physical construction work that we recommend on the Cut-Off Drain is as follows:

1.  Werecommend that the existing concrete channel from Station 1+004 to Station
1+473 be improved as follows:

e Supply and install concrete canvas liner system on top of the existing concrete
channel. Given the current state and condition of the concrete where there
exists significant damage to the channel surface being continuous throughout
its length, we do not advise to staging the work or the completion of repairs in
sections of greatest priority. There are cost advantages to complete repairs all
at one time rather than remobilizing and losing efficiency of installation with
a piecemeal approach. There is significant prep work involved to grout, fill
and smooth out existing cracks and spalled concrete surfaces that will
continue to worsen with time if not repaired. These repairs to the spalled
surfaces are only considered temporary patch repairs if they are not soon
covered thereafter with the canvas liner. The City offers various payment
options for the larger drainage cost assessments that are levied against
properties. The payment period may extend up to 10 years.

e Stabilize sections of the concrete channel that are currently undermined by
undertaking remedial works of injecting mortar into cracks and parging of
spalled sections on side walls of existing channel at various locations.

e Remove and re-install concrete barrier system adjacent to the drain to
facilitate construction activities.

e Adjust the concrete canvas liner to accommodate existing pipe outlets into the
channel.

e The existing trash screen and associated steel walkway located at Station
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1+428 shall be temporarily removed and reinstalled after the new concrete
canvas liner is in place.

2. From Station 1+473 to 1+750, where the drain extends along Vidal Street, we
recommend that remedial works be undertaken to the existing concrete brick
paver system which protects the integrity of the channel side slopes of the
channel extending along Vidal Street from Station 14530 to 1+545, Station
1+590 to 1+605, Station 1+647 to 1+652, and Station 1+700 to 1+702. We
recommend that these localized areas of dislodged concrete bricks be removed
and replaced with gabion stone erosion protection.

3. Throughout the Cut-Off Drain, various miscellaneous works are recommended,
which include the removal and re-installation of various fencing material which
span across the drain in order to reduce the accumulation of brush and debris
from within the drain.

4. From Station 1+473 to 6+275, we recommend that the open channel be deepened
and cleaned to a specific and consistent gradeline.

5. Werecommend that material excavated from the Cut-Off Drain throughout the
length of the work be loaded and hauled away off-site for disposal at an approved
location.

6. We recommend that an additional soils characterization sampling program be
implemented at various locations along the drain prior to excavation in order to
further document and confirm the inert nature of the soil as being suitable for off-
site disposal at an approved location.

7. We recommend the removal and disposal of all trees, brush, fallen timber and
woody debris from within the channel throughout the Cut-Off Drain.

8. We recommend that all access bridges and road bridges be cleaned out as
necessary to suit the new design gradeline.

9. We recommend that the existing bridge located at Station 1+282 denoted as
Bridge No. 1, consisting of twin parallel 23 m long, 2440 mm diameter
corrugated steel pipe (CSP) culverts, be repaired by applying the concrete canvas
liner inside the pipe up to the springline (lower half of pipe). The capacity of the
culverts will not be reduced due to the lower roughness properties of the concrete
liner compared to corrugated steel pipe. The existing steel culverts exhibit
considerable rusting of the lower inside half of the pipes, however the
deterioration has not yet led to perforations within the steel. The pipes have so far
retained their original shape and the structural integrity has not been
compromised. The steel culvert pipes condition following these repairs should be
routinely monitored by the bridge owner for signs of pipe deformation for which
at that time, consideration should be given to fully replacing them with new
culverts of same size and material.

10. We recommend that the existing concrete bridge located at Station 1+782 be
removed and disposed from the drain since it is no longer in use. Abutments,
headwalls and footings are to stay in place.

11. We recommend that the existing concrete channel extending from Station 2+628
to 2+646 be remediated by underpinning the undermined sections with rip-rap.

12. We recommend a new access bridge be located at Station 4+415 to provide
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access within the Hydro One corridor for the City of Sarnia for a new waterworks
installation. The bridge shall consist of an 18 m long, 4370 mm x 2890 mm
corrugated steel pipe arch with sloping stone endwalls.

13. We recommend that the contractor implement silt control and water management
measures in the channel throughout construction.

14. We recommend that any bank areas disturbed by the work be re-seeded.
Furthermore, any lawn or grassed areas disturbed by the operation of equipment
shall also be repaired to preconstruction conditions.

Incorporation of Private Drainage Works (Cut-Off Drain)

In addition to our recommendations regarding the physical work to be carried out on
the drain, we also recommend that the existing private drainage system, involving the
concrete lined open drain, twin pipe drain enclosure, outfall chamber/building and
submerged discharge pipe extending through the Arlanxeo Canada Inc. property and
beneath the St. Clair River, west of Vidal Street from Station 0+546 to Station 1+473
be incorporated as part of the Cut-Off Drain so that it becomes a part of the drainage
works in accordance with the Ontario Drainage Act. The City will then have the
authority to carry out future repair, maintenance or replacement of any component of
this drainage system and have a legal mechanism to assess the costs of this work
across the watershed. More particularly, the existing works being incorporated as part
of the Cut-Off Drain are as follows:

1. In 1942, the portion of the Cut-Off Drain west of Vidal Street, was relocated by
moving it towards the north, to its present location on the Arlanxeo Canada Inc.
property. The work involved the construction of the open concrete channel, as
well as, the construction of the twin 1830 mm diameter concrete pipe drain
enclosure which discharged at the water’s edge into the St. Clair River. We
recommend that the twin 1830 mm diameter concrete pipe drain enclosure,
extending from Station 0+629 to Station 1+000 be incorporated as part of the
Cut-Off Drain.

2. Wealso recommend that the concrete channel, extending from Station 1+000 to
Station 1+473, west of Vidal Street, be incorporated as part of the Cut-Off
Drain.

3. We also recommend that the 74 m length of 3048 mm diameter submerged
discharge pipe extending from Station 0+546 to Station 0+620, which is located
downstream of the outfall chamber at Station 0+620 on the east bank of the St.
Clair River also be incorporated as part of the Cut-Off Drain. Since this
submerged discharge pipe is not required for drainage purposes, but is only
required for discharge of treated process water, we recommend that this structure
be incorporated as part of the Cut-Off Drain and be maintained by the City at the
sole expense of the benefitting party being Arlanxeo Canada Inc. in this
instance. The City may elect to have Arlanxeo Canada Inc. maintain this
infrastructure since they are solely responsible for all costs.

4. Wealso recommend that the concrete outfall chamber/building located at Station
0+620 be incorporated as part of the Cut-Off Drain and be maintained by the
City at the sole expense of the benefiting party being Arlanxeo Canada Inc.. The
City may elect to have Arlanxeo Canada Inc. maintain this infrastructure since
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they are solely responsible for all costs.

We also recommend that the existing private structures crossing the Cut-Off
Drain on Imperial Oil property (Table No. 1 - Bridge #6, 9, 10, 11,12, 15 16 and
17), and on CN Rail property (Table No. 1 — Bridge #7, 8 and 13) be
incorporated as part of the municipal drain. Maintenance or replacement of these
structures shall be undertaken to an acceptable standard that does not hinder the
overall performance and level of service of the drain. The adjoining property
owner shall submit plans for review and approval by the City prior to
maintaining or replacing the structures. The end area of each access bridge
opening shall meet or exceed what presently exists. The City reserves the right
to remove the structures from the drain in the event that the hydraulic carrying
capacity of the drain is impaired by the new or existing structures. Under Section
80 of the Drainage Act, the cost of removing the obstruction is assessable against
the adjoining property.

We recommend that the existing trash screen and associated steel walkway
located at Station 1+430 remain as a private structure operated and maintained
by the adjacent property owner (Arlanxeo Canada Inc.) at their sole expense.
Any maintenance or works involving these structures will be undertaken by the
property owner in consultation with the City. The adjoining property owner
(Arlanxeo Canada Inc.) shall submit plans for review and approval by the City
prior to maintaining or replacing the structures. The City reserves the right to
remove the structures from the drain in the event that the hydraulic carrying
capacity of the drain is impaired by the new or existing structures. Under Section
80 of the Drainage Act, the cost of removing the obstruction is assessable against
the adjoining property.

COLE DRAIN (Station 6+275 to Station 11+225) Recommendations

1.

We recommend that the open channel be deepened and cleaned to a specific and
consistent gradeline from Station 6+275 to 114225 for the portion of the Cole
Drain within the City of Sarnia.

From Station 6+275 to 9+550, we recommend that material excavated from the
drain bottom be hauled away off-site. From Station 9+550 to 114225, the
excavated material will be deposited and spread on the farmland adjacent to the
drain.

. We recommend that the contractor implement silt control measures in the

channel during construction.

We recommend that any bank areas disturbed by the work be reseeded. Further,
any lawn or grassed areas disturbed by the operation of equipment shall also be
repaired to preconstruction conditions.

We recommend that all access bridges and road bridges not requiring
replacement be cleaned out as necessary to suit the new design gradeline.

We recommend the rehabilitation of the concrete block end walls on the existing
structure located at Station 10+433.

In order to meet a minimum hydraulic design standard for the drain and reduce
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the probability of periodic flooding, we recommend that the following access
bridges No. 20, 21, 22, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,36,37 &
38, as listed previously in Table 2, be replaced now with larger sizes as noted
herein. These bridges shall be accommodated with associated drain deepening to
provide the ultimate hydraulic improvements that can be made to the Cole Drain
without having to widen the drain.

8. We recommend the rehabilitation of any drain bank washouts, including Station
8+079, and Station 10+607 to 10+614. Additional rehabilitations may be
undertaken at the direction of the Drainage Superintendent in the field.

9. We recommend that Bridge No. 41 be widened as per the owner’s request to
include the replacement of the sloping stone end treatment on the culvert with
vertical concrete block headwalls.

10. We recommend that all existing private access bridges presently in the Cole
Drain form part of the drainage works and are to be maintained by the City.
Under the bylaw adopting the 2003 report on the Cole Drain, Bridges Nos. 24,
33, 34, 35, 37 & 38 were designated as not being a part of the Cole Drain.
Under this report, all of these bridges are being replaced.

COLE DIVERSION DRAIN BRANCH ‘A’ Recommendations

1. We recommend that the open channel be deepened, widened and cleaned to a
specific and consistent gradeline from Station 0+000A to 1+450A. Minor
brushing will be carried out as necessary.

2. We recommend that material excavated from the drain be loaded and hauled
away off-site for disposal at an approved location.

3. We recommend that the contractor implement silt control measures in the
channel during construction.

4. We recommend that any bank areas disturbed by the work be reseeded. Further,
any lawn or grassed areas disturbed by the operation of equipment shall also be
repaired to preconstruction conditions.

5. Werecommend that the existing road bridges be cleaned out as necessary to suit
the new design gradeline.

6. We recommend the installation of a 914 mm diameter sluice gate and concrete
headwall, along with the replacement of the existing road bridge (Bridge No. 3A)
with a new 15 m length of 900 mm diameter HDPE at Station 0+407.5A.

7. We recommend replacement of Bridge No. 4A with a new 32 m long 600 mm
diameter HDPE at Station 0+718A.

8. We recommend that the portion of drain referred to as the Cole Drain Diversion
Drain Branch A be incorporated into the overall drainage works.

COLE DIVERSION DRAIN BRANCH ‘B’ Recommendations

1. We recommend that the open channel be deepened, widened and cleaned to a
specific and consistent gradeline from Station 0+000B to Station 0+0170B.
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Minor brushing will be carried out as necessary.

2. We recommend that material excavated from the drain be loaded and hauled
away off-site for disposal at an approved location.

3. We recommend that the contractor implement silt control measures in the
channel during construction.

4. We recommend that any bank areas disturbed by the work be reseeded. Further,
any lawn or grassed areas disturbed by the operation of equipment shall also be
repaired to preconstruction conditions.

5. We recommend replacement of Bridge No. 1B with a new 20 m long 750 mm
diameter HDPE at Station 0+010B.

6. We recommend new hydro pole access bridges (Bridge No. 2B & 3B) consisting
of a new 9 m long 600 mm diaméter HDPE at Station 0+040B & 0+135B.

7. We recommend that the portion of drain referred to as the Cole Drain Diversion
Drain Branch B be incorporated into the overall drainage works.

Stakeholder Requirements

It is imperative that all construction activities performed on each stakeholder’s property as
outlined herein or in relation to future maintenance on the drain be conducted in
accordance with the specific construction and safety requirements of each stakeholder.

The stakeholders of note at the time of report filing include:
¢ Arlanxeo Canada Inc.

e H.C. Starck
e Imperial Oil
e CNRail

All contractors and their related sub-contractors and affiliates selected to conduct the
work on these premises must be qualified and certified to meet the individual
stakeholder’s corporate safety and technical requirements, as defined by these
stakeholders while working on their property.

Pipe Penetrations along Concrete Lined Channel Banks

Rehabilitation of the concrete channel will require modification of the concrete canvas
liner to accommodate existing pipes outletting into the concrete lined drain, The liner is to
be modified to fit around the existing pipe penetrations then sealed with grout around the
pipe penetration. Locations are as follows in Table No. 3 below:

Table No. 3 — Pipe Penetration Locations

T R e S T e

14149 | North | N/A 600 o =
1+159 N/S | Crosses below top of bank 450 Steel
1 1++1 17704- N/S ;I(‘)\g(:) ?;a::l: crossing below N/A Steel

1+172 North zéifrgiiom drain Unknown Unknown
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14172 | Soutn | 330 m from drain Unknown Unknown
centreline
1+172 South el m'from digin Unknown Unknown
centreline
1+173 N/S Crosses below top of bank 450 Steel
1+194 North 1.3 m from drain centreline 450 CSp
1+195 North 1.3 m from drain centreline 450 CSP
1+219 N/A 3.1 m from drain centreline Unknown Unknown
1+260 North | 2.5 m from drain centreline 600 Steel
1+269 N/S Crosses below top of bank 300 Steel
| 1+297 N//A 2.6 m from drain centreline 50 Steel
1+307 North | 2.8 m from drain centreline 200 Steel
1+308 North | 2.2 m from drain centreline 375 Concrete
1+331 South | 2.5 m from drain centreline 300 Concrete
1+335 North | 1.7 m from drain centreline 75 Steel
1+349 North | 2.5 m from drain centreline 150 Steel
1+350 South | 2.8 m from drain centreline 300 Concrete
14351 North | 1.7 m from drain centreline 500 CSP
14356 South | 2.8 m from drain centreline 300 Concrete
1+362 North | 1.6 m from drain centreline 600 Concrete
1+364 South | 3.1 m from drain centreline Unknown Steel
1+374 North | 2.1 m from drain centreline 375 Concrete
1+384 South | 3.0 m from drain centreline 300 Concrete
14397 South | 3.1 m from drain centreline 300 Concrete
1+401 North | 1.9 m from drain centreline 375 CSp
1+411 North | 3.6 m from drain centreline Unknown Steel
Concrete
1+413 South | 2.9 m from drain centreline Unknown spillway
& pipe
1+423 North | 2.7 m from drain centreline Unknown Steel
1+432 - South Bottom of chanpel same Restanpular Concrete
1+437 elevation as main channel Channel
1+436 South | 4.4 m from drain centreline 600 CSP
1+438 South | 4.0 m from drain centreline 250 CSp
1+440 South | 4.2 m from drain centreline 200 Steel
1+440 South | 5.1 m from drain centreline 2080x1520 Concrete
1+448 South 1.5 m from drain centreline Unknown Concrete
14473 South | 3.1 m from drain centreline Unknown Steel
1+474 South | 3.3 m from drain centreline Unknown Unknown

This list is not necessarily complete. Any additional pipes encountered projecting from
the drain banks will require collaring as described.
Utilities

There are many instances of utilities crossing and directly adjacent to the Cole and Cut-
Off Drains, including buried, above grade and overhead locations. Notification to each
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utility that work is required at each utility location a minimum of 48 hours, or as
stipulated by each utility in advance of performing any work. Identified crossings are
included in the Table No. 4 below:

Table No. 4 — Utility Crossings

! Y na e fior SR e A
yhit siation o At L P T 1T ‘%.&&%gg%;e%;
1+000 1+260 | Above Grade Pipes - Adjacent to left top of slope
1+041 1+048 | Above Grade Pipes - Directly over channel
1-+117 1+124 | Above Grade Pipes - Directly over channel
1+159 N/A Crossing Within Drain - 450 mm steel pipe below top of bank
1+173 N/A Crossing Within Drain - 450 mm stecl pip_e below top of bank
1+175 1+180 | Overhead Pipes - Supports towers adjacent to right top of slope
1+201 1+208 | Above Grade Pipes - Directly over channel
1+212 N/A Above Grade Pipes - Steel bridge supporting pipes above channel -
1.0 m wide

1+240 N//A Above Grade Pipes - Steel bridge supporting overhead pipes - 1.5
m wide - Supports adjacent to top of slope

1+260 1+306 | Overhead Pipes - Adjacent to left top of slope

1+260 N//A Support Wires - Two support wire for overhead pipes from drain
centreline - Concrete block 0.9 m to right top of slope

1+269 N/A Crossing Within Drain — 300 mm steel pipe wrapped in epoxy -
below top of channel - Pipe is cut and plugged on either end

1+302 N/A Above Grade Pipe — 200 mm steel pipe

1+306 1+450 | Above Grade Pipes - Adjacent to left top of slope
Overhead Steel Frame - Adjacent to left top of slope

1+306 N/A Overhead Steel Frame - Crossing the channel - Support located
adjacent to right top of slope

1+457 N/A Above Grade Pipes - Crossing the channel over bend in channel -
Supports located near channel top of slope

1+705 1+715 | Above Grade Pipes - Adjacent to the channel, 1.0 m from left top of
slope

1+788 1+799 | Crossing Within Drain - Multiple pipe crossings through concrete
headwalls

2+022 N/A Above Grade Pipe — 300 mm steel pipe at top of bank

24360 N/A Overhead steel bridge crossing with pipes, 0.9 m wide

2+490 2+494 | Overhead steel bridge crossing with pipes, 3.8 m wide

2+574 2+578 | Overhead steel bridge crossing with pipes, 3.8 m wide

2+716 2+719 | Crossing Within Drain - Overhead steel bridge with pipes below top
of bank - Steel bridge 3.0 m wide

2+721 2+729 | Bridge Crossing - Concrete bridge across drain - Pipes connected to
underside of bridge

2+749 2+751 | Overhead steel bridge crossing with pipes, 1.8 m wide

24775 N/A Crossing Within Drain - Steel pipe below top of bank

2+777 N/A Crossing Within Drain - Steel pipe below top of bank

2-+790 2+995 | Above Grade Pipe - Adjacent to right top of slope - 0.5 m from top

of slope
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Ove.rhead steel bridge with pipes crossing channel
Supports for overhead bridge are in rip-rap slope

34228

3+258 3+273 | Bridge Crossing - Concrete bridge across drain - Pipes connected to
side of bridge

3+405 3+406 | Overhead steel bridge with pipes crossing channel
Supports for overhead bridge are in rip-rap slope

34532 3+533 .| Overhead steel bridge with pipes crossing channel
Supports for overhead bridge are in rip-rap slope

3+640 N/A Steel pipe crossing channel above top of channel

| 3+831 3+839 | Overhead steel bridge with pipes crossing channel

3+840 3+857 | Above Grade Pipe - Several (~25) steel pipes crossing channel above
top of bank

3+895 34915 | Multiple overhead steel bridge crossings with pipes

Concrete supports for overhead steel bridges in channel slope
Multiple pipes crossing above top of channel

3+906 3+993 | Above Grade Steel Pipes - Adjacent to right side of channel
(2.0 m from top of bank)

3+999 4+004 | Bridge Crossing - Concrete bridge across drain - Pipes attached to

side of bridge

4+011 4+014 | Crossing Within Channel - Two steel pipes crossing below top of
bank

4+631 N/A Steel pipe crossing above top of channel

6+813 N/A Gas main crossing channel

6+933 61936 | Sign for oil/gas/hydrocarbon pipes adjacent to right top of bank
6+980 6+992 | Sign for oil/gas/hydrocarbon pipes adjacent to right top of bank
7+077 7+079 | Sign for oil/gas/hydrocarbon pipes adjacent to right top of bank
7+143 N/A Sign for oil/gas/hydrocarbon pipes adjacent to right top of bank
7+169 N/A Sign for oil/gas/hydrocarbon pipes adjacent to left top of bank

7+273 7+298 | Sign for oil/gas/hydrocarbon pipes adjacent to right top of bank
7+454 N/A Sign for oil/gas/hydrocarbon pipes 4.2 m from left top of bank

7+632 N/A Sign for oil/gas/hydrocarbon pipes 5.2 m from left top of bank

7+739 N/A Utility pole in middle of driveway, 5.4 m from drain centreline
7+765 N/A Cleanout in slope of channel, 2.1 m from drain centreline
7+805 N/A Guy wire in slope of channel, 2.4 m from drain centreline
7+895 N/A Utility pole in channel slope, 3.6 m from drain centreline
8+226 8+242 | Sign for oil/gas/hydrocarbon pipes adjacent to right top of bank

8+243 N/A Guy wire in slope of channel, 2.2 m from drain centreline

8+665 N/A Guy wire in slope of channel, 1.7 m from drain centreline
8+745 N/A Sign for oil/gas/hydrocarbon pipes 3.8 m from left top of bank
8+809 N/A Sign for oil/gas/hydrocarbon pipes 2.3 m from right top of bank
8+847 N/A Sign for oil/gas/hydrocarbon pipes 4.0 m from left top of bank

9+185 N/A Guy wire in slope of channel, 2.1 m from drain centreline
9+578 N/A Guy wire in slope of channel, 2.0 m from drain centreline
10+067 N/A Guy wire in slope of channel, 2.4 m from drain centreline
Dillon Consulting Limited Cut-off Drain, Cole Drain
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10+148 N/A | Bell pedestal in slope of channel, 2.9 m from drain centreline

10+273 N/A Guy wire in slope of channel, 1.9 m from drain centreline

10+715 N/A | Guy wire in slope of channel, 2.4 m from drain centreline

114204 | 114220 Signs for oil/gas/hydrocarbon pipes 2.0 m from left top of bank and
adjacent to right top of bank

The above list of utilities is not necessarily complete. Any additional utilities encountered
in the field will require sufficient notification and adherence to any stipulations required
by the utility.

Allowances

a) [Existing Drain (Cut-Off Drain)

Under Section 31 of the Drainage Act, an existing drain that was not constructed under
the Drainage Act or any of its predecessors can be incorporated entirely or partly into a
drainage works under the Act. An allowance can be paid to the owner of the drain for the
value of the drainage works of the incorporated drain. For this project, we are providing
an allowance for the private drainage system located downstream of the Cut-Off Drain
which is currently governed by a bylaw under the Drainage Act. This section of the
private drain is located on the Arlanxeo Canada Inc. property from Station 0-+546 to
Station 1+470 of the drain survey.

The Cut-Off Drain was originally constructed by the City of Sarnia at its sole expense. It
was later partially funded by the Township of Sarnia as a result of a court decision. The
portion of the drainage works downstream of Vidal Street to the St. Clair River was
located along Clifford Street. Over the years, the drain has been relocated along the west
side of Vidal Street and downstream across the Arlanxeo Canada Inc. property to the St.
Clair River, without a report of an Engineer appointed under the Drainage Act. The drain
was cither enclosed or lined with concrete by the adjacent private property owner. These
modifications were made solely for the benefit of the adjacent lands and were of little
value to the upstream lands compared to the open drain that was replaced. Also, the
enclosed portion of the existing private drain and the concrete lined open channel are
approximately 78 years old and their value has since depreciated.

Over this period, Arlanxeo Canada Inc. or its predecessors have maintained this section of
private drain and the upstream lands have not contributed towards its maintenance at any
time. Consequently, the upstream watershed has derived a cost savings which equates to
approximately $100,000 in current value, by not having to maintain the equivalent of an
open channel and outlet structure over the past 78 year period. In this report, Arlanxeo
Canada Inc. will be assessed for the majority of the cost associated with the repair of the
concrete lining on the open channel and future maintenance of the drain enclosure on
their property. Arlanxeo Canada Inc. will be assessed for the entire cost of the
maintenance of the outfall structure and submerged outfall pipe that discharges at the
bottom of the St. Clair River. Going forward, we estimate that the portion of the drainage
works on the Arlanxeo Canada Inc. property lying west of Vidal Street will provide value
to the upstream watershed once it is incorporated as part of the Cut-Off Drain.

In accordance with Section 31 of the Drainage Act, we estimate the value of the existing
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private drainage works on the Arlanxeo Canada Inc. property to be $100,000 for the
concrete channel and drain enclosure. This allowance shall be included as part of the
project costs and shall be assessed to the adjoining properties and upstream lands in the
watershed. This amount is shown in the attached Schedule ‘B-1” entitled “Schedule of
Allowances” under the heading "Cut-Off Drain".

In terms of the concrete outfall / building located at Station 0+620 and submerged outfall,
these components were constructed by the abutting property owner for their sole benefit.
Consequently, no consideration for an allowance under Section 31 for the value of the
works is warranted. An allowance for land used to accommodate the drain across the
Arlanxeo Canada Inc. property is not warranted in this case as appropriate consideration
for land allowances was provided at the time of the original construction of the open drain
as part of the 1934 By-law.

b) Damages to Lands and Crops (Cole Drain)

From Station 1+450 to 9+550, all of the excavated material from the drain is to be loaded
and hauled away off-site to an approved location for disposal. The working areas will be
restored to existing conditions. As a result, no damage allowances are to be provided to
the abutting property owners.

For the balance of the drain extending upstream from Station 9+550 to 11+225 on the
Cole Drain, the excavated material will be deposited and spread on the adjoining
farmland. The affected property owners will be provided with monetary compensation
for damages to lands and crops in the form of a damage allowance. In accordance with
Section 30 of the Drainage Act, we determine the amounts to be paid to the owners of the
adjoining agricultural lands along the course of the work, for damages to lands and crops
(if any), occasioned by the work to be undertaken. The allowances for damages are
calculated at a rate of $3,707 per hectare, ($1,500 per acre). This amount is shown in the
attached Schedule ‘B-2’ entitled “Schedule of Allowances” under the heading "Cole
Drain”.

¢) Existing Drain and Land Taken (Cole Diversion Drain Branch ‘A’)

Under Section 31 of the Drainage Act, an existing drain that was not constructed under
the Drainage Act or any of its predecessors can be incorporated entirely or partly into a
drainage works under the Act. An allowance can be paid to the owner of the drain for the
value of the drainage works of the incorporated drain. For this project, we are providing
an allowance for the private drainage system representing a branch of the Cole Drain at
its downstream discharge point into the Cut-Off Drain. This section of the private drain is
located on the Canadian National Railway Corporation property from Station 0+000A to
Station 1+450A of the drain survey.

The recommended improvements to the Cole Diversion Drain Branch ‘A’ includes a
portion of the drain to be widened in order to facilitate the necessary depth to provide
sufficient outlet for lateral drains entering from the south side property being Plains
Midstream Canada U.

Under Section 29 of the Drainage Act, the allowances for lands taken for the necessary
drain widening are calculated at a rate of $50,000 per hectare, ($20,000 per acre). These
amounts are shown in the attached Schedule ‘B-3’ entitled “Schedule of Allowances”
under the heading "Cole Diversion Drain Branch ‘A’ ".
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d) Existing Drain and Land Taken (Cole Diversion Drain Branch ‘B’)

Under Section 31 of the Drainage Act, an existing drain that was not constructed under
the Drainage Act or any of its predecessors can be incorporated entirely or partly into a
drainage works under the Act. An allowance can be paid to the owner of the drain for the
value of the drainage works of the incorporated drain. For this project, we are providing
an allowance for the private drainage system representing a branch of the Cole Diversion
Drain Branch ‘B’ at its discharge point on the easterly side of McGregor Side Road. This
section of the private drain is located on the Canadian National Railway Corporation
property from Station 0+000B to Station 0+170B of the drain survey.

Under Section 29 of the Drainage Act, the allowances for lands taken for the necessary
drain widening are calculated at a rate of $50,000 per hectare, ($20,000 per acre). These
amounts are shown in the attached Schedule ‘B-4’ entitled “Schedule of Allowances”
under the heading "Cole Diversion Drain Branch ‘B’ ".

Cost Estimate

Our estimate of costs for the drain improvements are as follows:
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CUT-OFF DRAIN (Station 1+004 to 6+275)
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1. Concrete channel Rehabilitation (Station 1+004 to Station
1+473). The work includes the supply and installation of
Concrete Canvas over the existing concrete channel. The work
also includes stabilizing the existing concrete side walls by
means of concrete mortar of cracks and parging of spalled areas
on side walls of existing channel.

a) Mobilization, demobilization, staging area for construction | $ 25,000
materials, traffic control as required, safety training, etc.

b) Removal and disposal of concrete debris, sediment, brush 50,000
and vegetation from drain channel bottom and side slopes.
Hydro flushing and vac truck equipment to be considered for
sediment removal.

¢) Removal and re-installation of concrete barrier along south 10,000
side of Cut-Off Drain (approx. 425 m length) to permit
equipment access to working corridor.
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d) Sta. 1+004 to Sta. 14259, Sta. 14294 to Sta. 1+402.
Concrete Canvas (CC8) geosynthetic cementitious
composite mat 8 mm thickness (approx. 4,150 m?). Work to
include surface preparation with concrete mortar filling of
cracks and parging of all spalled and damaged channel
surfaces (approx. 1,500 m?) troweled to a smooth uniform
surface over the existing concrete channel. Concrete Canvas
to be anchored and fastened to existing concrete channel as
per Specifications outlined herein (all labour and supply of
materials to be included). Prior to canvas liner placement,
Concrete Canvas (CC5) geosynthetic cementitious
composite mat 5 mm thickness (approx. 80 m?) to be used to
prepare donut gaskets to be placed over existing lateral pipe
outlets (approx. 26 pipes @ 600 mm dia. or smaller)
protruding through concrete channel wall. Channel liner
overlay cut to suit for pipe openings and to be affixed with
sealant and masonry screws as per Specifications outlined
herein. Canvas edges along the top of the channel to be
fasted down with stainless steel clamping bar (continuous) as
specified herein.

e) Sta. 14259 to Sta. 1+271 and Sta. 1+402 to Sta. 1+473. 155,000
Concrete Canvas (CCl13) geosynthetic cementitious
composite mat 13 mm thickness (approx. 950 m?). Work to
include surface preparation with concrete mortar filling of
cracks and parging of all spalled and damaged channel
surfaces (approx. 200 m?) troweled to a smooth uniform
surface over existing concrete channel. Concrete Canvas to
be anchored and fastened to existing concrete channel as per
Specifications outlined herein (all labour and supply of
materials to be included). Prior to canvas liner placement,
Concrete Canvas (CC5) geosynthetic cementitious composite
mat 5 mm thickness (approx. 30 m?) to be used to prepare
donut gaskets to be placed over existing lateral pipe outlets
(approx. 9 pipes @ 600 mm dia. or smaller) protruding
through concrete channel wall. Channel liner overlay cut to
suit for pipe openings and to be affixed with sealant and
masonry screws as per Specifications outlined herein.
Canvas edges along the top of the channel to be fasted down
with stainless steel clamping bar (continuous) as specified
herein.
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645,000
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f) Water Management (temporary diversion of process waters
during channel re-construction). Implement suitable water
management strategy to facilitate the completion of the work
throughout this reach. Water management techniques to
consist of redirecting and maintaining base flows while
accommodating unobstructed provisions for rainfall events
without creating any backwater effects upstream. Of specific
note, a suitable water management strategy must be
implemented during construction to accommodate on-going
process water flows originating from the outfall sewer exiting
the HC Starck property at Station 1+260. Contractor is
responsible to coordinate this activity with HC Starck in
order to limit any disruption to their operations.

100,000

Temporarily remove and reinstall existing trash screen and
walkway at Station 1+428 to permit installation of Concrete
Canvas (CC13) liner.

10,000

Bridge No. 1 Sta. 14271 to Sta. 1+294. Remediate twin 23 m
long, 2440 mm diameter CSP culverts with Concrete Canvas
(CC8) overlay on inside bottom half surface of pipes (approx.
200 m?). Prior to canvas placement, prep work requires PVA
adhesive and bonding agent application to inner pipe walls
followed by semi dry grout to fill corrugations troweled to a
smooth round surface. Concrete Canvas to be anchored and
fastened to existing concrete channel as per Specifications
outlined herein (all labour and material included). Work
includes first cleaning, drying and removing any loose pipe
surface materials prior to applying bonding agent.

30,000

Rehabilitation of concrete paver blocks on side slopes from
Station 1+530 to 1+702 (approximately 100 m?). The work
includes the removal, repair and replacement with gabion stone
and filter fabric underlay.

15,000

Clearing and brushing including disposal off-site. (Stations
1+473 to 6+275).

Contractor must be certified and pre-approved to undertake
construction activities within Imperial Oil property. Safety and
technical requirements are defined by Imperial Oil.

Contractor must be certified and pre-approved to undertake
construction activities within CN property. Safety and technical
requirements are defined by CN.

74,000
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6. Open drain excavation and hauling of spoils off-site — | 110,000
approximately 2,100 m? (Station 1+473 to 6+275)

In advance of the excavation of the drain, the contractor to
coordinate and implement a soil sampling program in order to
further characterize the nature of the soil material projected to be
excavated from the drain bottom. The soil sampling program
shall be developed and undertaken by a qualified certified firm.
The proposed sampling program will be developed on the basis
of satisfying both Municipal and Ministry of the Environment
Climate Change and Parks (MECP) requirements to confirm that
the nature of the excavated material is suitable for land disposal.
The Contractor shall not proceed with the excavation of the
drain until such approval has been received. In the event that the
soil is deemed not suitable for land disposal, the Contractor is
obligated to dispose of the material at an approved alternate
location in compliance with Ont. Reg. 406/19 for On-Site and
Excess Soil Management.

T Soils characterization sampling program 50,000
8. Cleanout of ten (10) existing private access bridges:
a) Bridge No. 2 - Station 1+583 (Roll No. 4-50-008) - Clean 1,050

drain through existing 9.2 m span x 2.9 m rise rectangular
concrete open bottom bridge.

b) Bridge No. 3 - Station 1+679 (Roll No. 4-50-008) - Clean 1,050
drain through existing 9.0 m span x 2.75 m rise rectangular
concrete open bottom bridge.

¢) Bridge No. 5 - Station 1+782 (Roll No. 4-50-297) - Clean 1,050
drain through existing 6.5 m span by 2.5 m rise concrete
bridge.

d) Bridge No. 9 (Roll No. 4-49-400) - Station 2+725 - Clean 1,050
drain through existing 11.3 m span x 1.9 m rise concrete
bridge.

e) Bridge No. 10 (Roll No. 4-49-400) - Station 2+997 - Clean 1,050
drain through existing 13.4 m span x 1.66 m rise concrete
pipe bridge.

f) Bridge No. 11 (Roll No. 4-49-400) - Station 3+008 - Clean 1,050
drain through existing 5300 mm x 3000 mm CSP arch
culvert.

g) Bridge No. 12 (Roll No. 4-49-400) - Station 34266 - Clean 1,050 |
drain through existing 6.1 m span x 2.3 m rise open bottom
rectangular concrete bridge.
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h) Bridge No. 15 (Roll No. 4-46-353) - Station 3-+928 - Clean
drain through existing 10.4 m span by 2.7 m rise wooden rail
bridge (abandoned).

1,050

i) Bridge No. 16 (Roll No. 4-49-353) - Station 4+002 - Clean
drain through existing 4.2 m span x 2.5 m rise rectangular
concrete open bottom bridge.

1,050

j) Bridge No. 17 (Roll No. 4-49-353) - Station 4+225 - Clean
drain through existing 4.4 m span x 1.65 m rise steel bridge.

1,050

Cleanout of three (3) existing CN railway bridges:

a) Bridge No. 7 (Canadian National Railway Corporation) -
Station 2+651 - Clean drain through existing 5 m wide
wooden rail bridge.

1,500

b) Bridge No. 8 (Canadian National Railway Corporation) -
Station 2+665 - Clean drain through existing 5 m wide
wooden rail bridge.

1,500

c) Bridge No. 13 (Cé;:_i_dian National Railway Corporation) -
Station 3+678 - Clean drain through existing 5.5 m span x
3.1 m rise metal rail bridge.

1,500

10.

Cleanout of five (5) existing road bridges:

a) Bridge No. 4 - Station 14731 (Vidal Street) - Clean
drain through existing 30 m long, 9.6 m span by 2.9 m
rise rectangular open bottom concrete bridge.

2,500

b) Bridge No. 6 - Station 2+285 (Imperial Avenue) - Clean
drain through existing 5200 mm x 3300 mm CSP arch
bridge on concrete footings.

2,500

¢) Bridge No. 14 - Station 3+869 (Scott Road) - Clean
drain through existing 12 m long, 6.1 m span x 2.8 m
rise open bottom concrete bridge.

2,500 |

d) Bridge No. 18 - Station 6+010 (Indian Road South) -
Clean drain through existing 6800 mm x 4000 mm CSP
arch culvert.

2,500

e) Bridge No. 19 - Station 6+262 (Plank Road) - Clean
drain through existing 3.0 m span by 2.4 m rise
concrete bridge.

2,500

11.

Repair undermined concrete channel with rip-rap approximately
50 m? (Stations 2+628 to 2+646)

4,000
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12. | Bridge No. 5 (Roll No. 4-50-297) - Station 1+782 - Removal of 5,000
existing 6.5 m span x 2.5 m rise concrete bridge deck and jersey
barriers, as required. Abutments, headwalls and footings to
remain.
13. Remove partial obstructions (fencing and swing gate materials) 5,000
from within drain (Station 2+678, 3+411, 3+639, 3+893,
4+375). Removal and disposal of lower portion of existing fence
pivoting within drain below top of drain banks which is attached
to chain link fence crossing drain above at the following
locations: Station 2+678, 3+411, 3+639, 3+893, and 4+375.
Remaining portion of fence extending across top of drain to
remain in place.
14. Temporary silt control measures 2,000
15. Hydro seeding of drain banks where disturbed from drain 22,500
bottom widening (approximately 4,500 m?)
SUB-TOTAL $1,340,000
16. Allowance under Section 31 for value of existing private drain 100,000
17. Survey, Design, Report and Assessment 450,000
18. Contract Administration and Construction Observation 183,000
19. Expenses and Incidentals 32,000
20. Contingency for landfill dumping fee for disposal of drain spoils 30,000
SUB-TOTAL EXCLUDING SECTION 26 COSTS $2,135,000
SECTION 26 COSTS
21. Bridge |7A (Station 44415 — Hydro One Networks Inc.) — [ $ 52,000
Supply and install a new 18 m long, 4370 mm x 2890 mm CSP
arch culvert complete with clearstone bedding up to pipe
springline (approx. 100 tonnes), granular ‘B’ backfill up to
granular ‘A’ driveway (approx. 500 tonnes), granular ‘A’
driveway material (approx. 70 tonnes), and stone erosion
protection on drain banks (approx. 65 m?).
SUB-TOTAL $52,000
22. Survey, Design, Report and Assessment (cost portion) $ 10,000
SUB-TOTAL SECTION 26 COSTS $62,000
CUT-OFF DRAIN - TOTAL ESTIMATE $2,197,000
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1. Open Drain

a) Excavation and hauling of excavated drain spoils off-site — $ 75,000
approx. 2,500 m? (Station 6+275 to 9+550).

In advance of the excavation of the drain, the contractor to
coordinate and implement a soil sampling program in order to
further characterize the nature of the soil material projected to be
excavated from the drain bottom. The soil sampling program
shall be developed and undertaken by a qualified certified firm.
The proposed sampling program will be developed on the basis
of satisfying both Municipal and Ministry of the Environment
Climate Change and Parks (MECP) requirements to confirm that
the nature of the excavated material is suitable for land disposal.
The Contractor shall not proceed with the excavation of the
drain until such approval has been received. In the event that the
soil is deemed not suitable for land disposal, the Contractor is
obligated to dispose of the material at an approved alternate
location in compliance with Ont. Reg. 406/19 for On-Site and
Excess Soil Management.

b) Excavation and levelling of drain spoils on-site — approx. 16,000
400 m? (Station 9+550 to 11+225)
2; Soils characterization sampling program 25,000
3. Cleanout of ten (10) existing private access crossings:
a) Bridge No. 40 (Roll No. 4-51-295-05) - Station 8+526 - 500
Clean drain through existing 2200 mm CSP culvert.
b) Bridge No. 41 (Roll No. 4-51-296) - Station 8+588 - Clean 500
drain through existing 2500 mm x 1830 mm CSP arch
culvert.
¢) Bridge No. 42 (Roll No. 4-51-298) - Station 8+696 - Clean 500
drain through existing 2400 mm CSP culvert.
d) Bridge No. 43 (Roll No. 4-51-299) - Station 8+798 - Clean 500
drain - through existing 2500 mm x 1830 mm CSP arch
culvert.
e) Bridge No. 46 (Roll No. 4-51-607) - Station 9+499 - Clean 500
drain through existing 1650 mm concrete culvert.
f) Bridge No. 47 (Roll No. 4-51-568) - Station 9+924 - Clean 500

drain through existing 1500 mm CSP culvert.

Dillon Consulting Limited Cut-off Drain, Cole Drain
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g) Bridge No. 48 (Roll No. 4-51-559) - Station 10+433 - Clean 500
drain through existing 1500 mm CSP culvert.

h) Bridge No. 49 (Roll No. 4-51-570) - Station 10+743 - Clean 500
drain through existing 1500 mm CSP culvert.

i) Bridge No. 50 (Roll No. 4-51-573) - Station 11+001 - Clean 500
drain through existing 900 mm CSP culvert.

j) Bridge No. 51 (Roll No. 4-51-573) - Station 11+068 - Clean 500
drain through existing 900 mm CSP culvert.

4. Cleanout of two (2) existing City of Sarnia road crossing
a) Bridge No. 23 (McGregor Road) - Station 6+826 - Clean 2,500

drain through existing 3000 mm x 2300 mm rectangular
concrete bridge with open bottom.

b) Bridge No. 39 (Gladwish Drive) - Station 8+390 - Clean 2,500
drain through existing 3000 mm x 2000 mm concrete box
culvert.
5. Cleanout of two (2) existing County of Lambton road crossings:
a) Bridge No. 45 (Churchill Line, Kimball Road) - Station 10,000

9+355 - Clean drain through existing 2000 mm upstream
and 1800 mm downstream CSP culvert.

6. Cleanout of one (1) existing highway crossing:
a) Bridge No. 44 (Highway 40) - Station 9+026 - Clean drain 3,500
through existing 2400 mm x 1800 mm rectangular concrete
bridge with open bottom.
7. Clearing and brushing including disposal off-site. (Stations 32,000
6+275 to 11+225)
8. Bridge widening/repairs as follows:
Dillon Consulting Limited Cut-off Drain, Cole Drain
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587-Kel-Gor Limited) — Remove
existing slope stone treatment on culvert ends. Supply and
place interlocking concrete block headwalls (26 full blocks,
16 half-high blocks, 4 half blocks) on culvert ends including
backfill of the drain between headwalls and driveway edge
with native materials compacted up to underside of granular
driveway surface (approx. 20 m?). Supply and place
granular ‘A’ driveway surface minimum 300 mm thickness
(approx. 40 tonnes) over filled drain portion both sides
beyond existing driveway Work to includes placement of
stone erosion protection on drain banks (approx. 15 m?) and
relocation of existing steel guard rails. Any excess stone
salvaged from existing culvert end treatment to be disposed
of off-site. Any damage to the existing culvert as a result of
construction shall be repaired or replaced at the contractor’s
expense as determined by the Engineer and/or Drainage
Superintendent.

a) Bridge 41 (Station 8+

10,500

b) Bridge No. 48 (Station 10+433-Lloyd D. & Frances J. King)
— Remove and re-install westerly concrete block headwall.

3,000

Access Bridge replacements, as follows:

a) Bridge 20 (Station 6+431 — Enbridge Pipelines Inc.) —
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and installanew 11.5 m long,
3890 mm x 2690 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 65 tonnes),
granular ‘B backfill up to granular ‘A’ driveway sub-base
(approx. 175 tonnes), granular ‘A’ driveway sub-base
(approx. 80 tonnes), 6 block rows high interlocking concrete
block headwall (36 full blocks, 4 half blocks, 20 half-high
blocks), stone erosion protection on drain banks (approx. 45
m?), restoration of asphalt driveway (approx. 20 tonnes),
and remove and dispose of steel pipe guiderails to be
replaced by block headwalls.

43,800
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b) Bridge 21 (Station 6+492 — Enbridge Pipelines Inc.) — 85,400
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and install a new 29.5 m long,
3890 mm x 2690 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 160
tonnes), granular ‘B’ backfill up to granular ‘A’ driveway
(approx. 470 tonnes), granular ‘A’ driveway (approx. 230
tonnes), 6 block rows high interlocking concrete block
headwall (36 full blocks, 8 half blocks, 18 half-high blocks,
4 half-high half blocks), and stone erosion protection on
drain banks (approx. 75 m?). Reshape south drain bank on
upstream and downstream end to 1:1 side slope. Re-install
steel pipe guiderails on top surface of concrete block
headwall and reinstate chain-link fence as required.

¢) Bridge 22 (Station 6+662 — Enbridge Pipelines Inc.) — 45,600
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and install a new 11.5 m long,
3890 mm x 2690 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 65 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway sub-base
(approx. 180 tonnes), granular ‘A’ driveway sub-base
(approx. 90 tonnes), 6 block rows high interlocking concrete
block headwall (36 full blocks, 8 half blocks, 18 half-high
blocks, 4 half-high half blocks), stone erosion protection on
drain banks (approx. 70 m?), restoration of asphalt driveway
(approx. 30 tonnes), Reshape south drain bank on upstream
and downstream end to 1:1 side slope. Remove and dispose
of steel pipe guiderails to be replaced by concrete block
headwalls and reinstate chain-link fence as required.

d) Bridge 24 (Station 7+161 — Sarnia Auto Wreckers) — 42,100
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and install 2 new 11.5 m long,
3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 60 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway sub-base
(approx. 165 tonnes), granular ‘A’ driveway sub-base
(approx. 45 tonnes), 5% block rows high interlocking
concrete block headwall (28 full blocks, 6 half blocks, 12
half-high blocks, 2 half-high half blocks), stone erosion
protection on drain banks (approx. 45 m?), restoration of
concrete driveway (approx. 20 m®), and re-fabricate existing
steel guiderails to be straight and mounted on top surface of
block headwall.

Dillon Consulting Limited Cut-off Drain, Cole Drain
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e) Bridge 25 (Station 74324 — Lamsar Inc.) — Remove and
dispose of existing culvert including driveway and endwall
materials. Supply and install anew 11.5 m long, 3650 mm x
2280 mm CSP arch culvert complete with clearstone
bedding up to pipe springline (approx. 60 tonnes), granular
‘B’ backfill up to granular ‘A’ driveway sub-base (approx.
155 tonnes), granular ‘A’ driveway sub-base (approx. 75
tonnes), 5% block rows high interlocking concrete block
headwall (28 full blocks, 6 half blocks, 12 half-high blocks,
2 half-high half blocks), stone erosion protection on drain
banks (approx. 55 m?), restoration of asphalt driveway
(approx. 25 tonnes), and re-install steel pipe guiderails on
top surface of block head wall.

38,900

f) Bridge 26 (Station 7+355 — Lamsar Inc.) — Remove and
dispose of existing culvert including driveway and endwall
materials. Supply and install anew 12.5 m long, 3650 mm x
2280 mm CSP arch culvert complete with clearstone
bedding up to pipe springline (approx. 65 tonnes), granular
‘B’ backfill up to granular ‘A’ driveway sub-base (approx.
215 tonnes), granular ‘A’ driveway sub-base (approx. 85
tonnes), 5%2 block rows high interlocking concrete block
headwall (28 full blocks, 6 half blocks, 12 half-high blocks,
2 half-high half blocks), stone erosion protection on drain
banks (approx. 50 m?), restoration of asphalt driveway
(approx. 30 tonnes).

41,900

g) Bridge 27 (Station 7+483 — 612031 Ontario Ltd.) — Remove
and dispose of existing culvert including driveway and
endwall materials. Supply and install a new 14.5 m long,
3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 75 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway sub-base
(approx. 205 tonnes), granular ‘A’ driveway sub-base
(approx. 95 tonnes), 52 block rows high interlocking
concrete block headwall (16 full blocks, 4 half blocks, 24
half-high blocks, 4 half-high half blocks), stone erosion
protection on drain banks (approx. 55 m?), restoration of
asphalt driveway (approx. 35 tonnes).

46,100
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h) Bridge 28 (Station 7+581 — 376964 Ontario Ltd.) — Remove 38,500
and dispose of existing culvert including driveway and
endwall materials. Supply and install a new 11.5 m long,
3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 60 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway sub-base
(approx. 170 tonnes), granular ‘A’ driveway sub-base
(approx. 75 tonnes), 5 block rows high interlocking concrete
block headwall (16 full blocks, 4 half blocks, 24 half-high
blocks, 4 half-high half blocks), stone erosion protection on
drain banks (approx. 50 m?), restoration of asphalt driveway
(approx. 25 tonnes), and re-instate chain-link fence as
required.

i) Bridge 29 (Station 7+610 — Richard C. Perdeaux)— Remove 38,000
and dispose of existing culvert including driveway and
endwall materials. Supply and install a new 11.5 m long,
3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 60 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway sub-base
(approx. 150 tonnes), granular ‘A’ driveway sub-base
(approx. 75 tonnes), 5% block rows high interlocking
concrete block headwall (16 full blocks, 4 half blocks, 24
half-high blocks, 4 half-high half blocks), stone erosion
protection on drain banks (approx. 50 m?) and restoration of
asphalt driveway (approx. 25 tonnes).

j) Bridge 30 (Station 7+739 — John R. Bernhardt) — Remove 53,900
and dispose of existing culvert including driveway and
endwall materials. Supply and install a new 20.0 m long,
3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 100
tonnes), granular ‘B’ backfill up to granular ‘A’ driveway
(approx. 365 tonnes), granular ‘A’ driveway (approx. 130
tonnes), 5 block rows high interlocking concrete block
headwall (16 full blocks, 4 half blocks, 24 half-high blocks,
4 half-high half blocks), and stone erosion protection on
drain banks (approx. 45 m?).
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k) Bndge 31 (‘itatlon 7+?94 Paul J. Babcock) - Remove and 43,100
dispose of existing culvert including driveway and endwall
materials. Supply and install a new 15.0 m long, 3650 mm x
2280 mm CSP arch culvert complete with clearstone
bedding up to pipe springline (approx. 75 tonnes), granular
‘B’ backfill up to granular ‘A’ driveway (approx. 245
tonnes), granular ‘A’ driveway (approx. 105 tonnes), 5%
block rows high interlocking concrete block headwall (28
full blocks, 6 half blocks, 12 half-high blocks, 2 half-high
half blocks), stone erosion protection on drain banks
(approx. 50 m?), and relocation of existing steel gate.

) Bridge 32 (Station 7+879 — 1230868 Ontario Ltd.) — 33,500
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and install anew 11.5 m long,
3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 60 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway (approx.
165 tonnes), granular ‘A’ driveway (approx. 75 tonnes), 5
block rows high interlocking concrete block headwall (16
full blocks, 4 half blocks, 24 half-high blocks, 4 half-high
half blocks), and stone erosion protectlon on drain banks
(approx. 45 m?).

5
e

m) Bridge 33 (Station 7+928 — Gordon Bouma) — Remove and 31,700
dispose of existing culvert including driveway and endwall
materials. Supply and install a new 9.5 m long, 3650 mm x
2280 mm CSP arch culvert complete with clearstone
bedding up to pipe springline (approx. 50 tonnes), granular
‘B’ backfill up to granular ‘A’ driveway sub-base (approx.
125 tonnes), granular ‘A’ driveway sub-base (approx. 40
tonnes), 5% block rows high interlocking concrete block
headwall (28 full blocks, 6 half blocks, 12 half-high blocks,
2 half-high half blocks), stone erosion protection on drain
banks (approx. 40 m?). Reshape south drain bank on
upstream and downstream end to 1:1 side slope and
restoration of concrete driveway (approx. 11 m?).
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n) Bridge 34 (Station 7+959 — Gordon Bouma) — Remove and
dispose of existing culvert including driveway and endwall
materials. Supply and install a new 9.5 m long, 3650 mm x
2280 mm CSP arch culvert complete with clearstone
bedding up to pipe springline (approx. 50 tonnes), granular
‘B’ backfill up to granular ‘A’ driveway sub-base (approx.
125 tonnes), granular ‘A’ driveway sub-base (approx. 40
tonnes), 5% block rows high interlocking concrete block
headwall (28 full blocks, 6 half blocks, 12 half-high blocks,
2 half-high half blocks), stone erosion protection on drain
banks (approx. 75 m?). Reshape south drain bank on
upstream and downstream end to 1:1 side slope and
restoration of concrete driveway (approx. 11 m?).

o) Bridge 35 (Station 7+999 — Gordon Bouma) — Remove and 43,000
dispose of existing culvert including driveway and endwall
materials. Supply and install a new 14 m long, 3650 mm x
2280 mm CSP arch culvert complete with clearstone
bedding up to pipe springline (approx. 70 tonnes), granular
‘B’ backfill up to granular ‘A’ driveway sub-base (approx.
180 tonnes), granular ‘A’ driveway sub-base (approx. 60
tonnes), 5% block rows high interlocking concrete block
headwall (28 full blocks, 6 half blocks, 12 half-high blocks,
2 half-high half blocks), stone erosion protection on drain
banks (approx. 75 m?). Reshape south drain bank on
upstream and downstream end to 1:1 side slope and
restoration of concrete driveway (approx. 18 m3).

p) Bridge 36 (Station 8+045 — Acklands Grainger Inc.) — 44,300
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and install a new 14.0 m
long, 3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 70 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway sub-base
(approx. 170 tonnes), granular ‘A’ driveway sub-base
(approx. 90 tonnes), 52 block rows high interlocking
concrete block headwall (28 full blocks, 6 half blocks, 12
half-high blocks, 2 half-high half blocks), stone erosion
protection on drain banks (approx. 55 m?). Reshape south
drain bank on downstream end to 1:1 side slope and
restoration of asphalt driveway (approx. 30 tonnes).
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q) Bridge 37 (Station 8+133 — Plank Road Transfer Ltd.) -
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and install anew 11.5 m long,
3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 60 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway (approx.
210 tonnes), granular ‘A’ driveway (approx. 70 tonnes), 5
block rows high interlocking concrete block headwall (16
full blocks, 4 half blocks, 24 half-high blocks, 4 half-high
half blocks), and stone erosion protection on drain banks
(approx. 45 m?).

37,900

r) Bridge 38 (Station 8+205 — Barnim Property Holdings) —
Remove and dispose of existing culvert including driveway
and endwall materials. Supply and install a new 11.5 m
long, 3650 mm x 2280 mm CSP arch culvert complete with
clearstone bedding up to pipe springline (approx. 60 tonnes),
granular ‘B’ backfill up to granular ‘A’ driveway sub-base
(approx. 165 tonnes), granular ‘A’ driveway sub-base
(approx. 75 tonnes), 5% block rows high interlocking
concrete block headwall (28 full blocks, 6 half blocks, 12
half-high blocks, 2 half-high half blocks), stone erosion
protection on drain banks (approx. 45 m?), restoration of
asphalt driveway (approx. 25 tonnes).

38,200

10.

Supply and install stone erosion protection to repair drain banks
@ Station 10+610 and repair end of 300 mm diameter outlet
pipe @ Station 8+079, approximately 20 m?.

1,600

11.

Hydro seeding of drain banks where disturbed from drain
bottom widening (approximately 9,000 m?)

36,000

12.

Temporary silt control measures

2,000

SUB-TOTAL

$1,004,000

13.

Allowance under Section 30

5,800

14.

Survey, Design, Report and Assessment

80,700

15.

Contract Administration and Construction Observation

68,000

16.

Expenses & Incidentals

10,000

17.

Contingency for landfill dumping fee for disposal of drain spoils

37,500

COLE DRAIN - TOTAL ESTIMATE

$1,206,000
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COLE DIVERSION DRAIN BRANCH ‘A’ (Sta. 0+000A to 1+450A)

1. Clearing and brushing including disposal off-site. (Station| $ 16,000
0+000A to 1+450A)

2. Drain bottom excavation and hauling of excavated material off- 12,200
site approx. 320 m?® Station 0+000A to 1+450A.

In advance of the excavation of the drain, the contractor to
coordinate and implement a soil sampling program in order to
further characterize the nature of the soil material projected to be
excavated from the drain bottom. The soil sampling program
shall be developed and undertaken by a qualified certified firm.
The proposed sampling program will be developed on the basis
of satisfying both Municipal and Ministry of the Environment
Climate Change and Parks (MECP) requirements to confirm that
the nature of the excavated material is suitable for land disposal.
The Contractor shall not proceed with the excavation of the
drain until such approval has been received. In the event that the
soil is deemed not suitable for land disposal, the Contractor is
obligated to dispose of the material at an approved alternate
location in compliance with Ont. Reg. 406/19 for On-Site and
Excess Soil Management.

3 Drain widening excavation (no_rth bank only) and hauling of 7,200
excavated material off-site approx. 170 m? from Station 0+125A
to 0+236A and Station 0+775A to 0+875A.

4. Soils characterization sampling program 3,000
5. Hydro seeding drain banks where disturbed (approx. 2,000 m?). 8,000
6. Supply and placement of stone erosion protection on north drain 1,800
bank Station 0+849A to Station 0+859A (approx. 30 m?).
7. Cleanout of three (3) existing private access bridges:
a) Bridge No. 1A (Canadian National Railway Corporation) - 3,000

Station 0+000A - Clean drain through the existing twin 20 m
long 900 mm CSP culvert structures.

b) Bridge No. 2A (Canadian National Railway Corporation) - 3,000
Station 0+232A - Clean drain through the existing 6 m long
1100 mm concrete culvert structure.

¢) Bridge No. 5A (PlaTns Midstream Canada U) - Station 2,500
1+150A - Clean drain through the existing 140 m long 600
mm CSP culvert structure.
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Road Bridge Replacement / Sluice Gate Afrangement, as
follows:

a) Bridge No. 3A — Station 0+407.5A - Remove and replace
existing culvert. Supply and install a new 15 m long, 900
mm diameter high density polyethylene (HDPE Boss 2000)
culvert complete with clearstone bedding (approx. 10
tonnes), full granular ‘A’ backfill (approx. 90 tonnes), pre-
cast concrete headwall as per OPSD 804.03 (east end) and
sloping stone endwall (approx. 30 m? on west end). Supply
and installation of a 914 mm medium duty sluice gate to the
concrete headwall as per Armtec Model 20-C or approved
equal, complete with 2 m extension rod and turn wheel.

32,000

Railway Bridge Replacement, as follows:

a) Bridge No. 4A — Station 0+718A - Remove and replace
existing culvert. Supply and install a new 32 m long, 600
mm diameter high density polyethylene (HDPE Boss 2000)
culvert complete with clearstone bedding (approx. 20
tonnes), full granular ‘A’ backfill (approx. 240 tonnes),
sloping stone endwalls (approx. 60 m?) and restoration of
asphalt driveway 100 mm thickness (approx. 15 tonnes).

20,500 .

10.

Implementation of silt control and water management measures
in the channel throughout construction.

1,000

SUB-TOTAL

$110,200

11.

Allowances under Sections 29 & 31

20,500

12.

Survey, Design, Report and Assessment

19,500

13.

Contract Administration and Construction Observation

8,300

14.

Expenses & Incidentals

1,500

15.

Contingency for landfill dumping fee for disposal of drain spoils

7,000

COLE DIVERSION DRAIN BRANCH ‘A’
TOTAL COST ESTIMATE

$167,000
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DIVERSION DRAIN BRANCH ‘B’ (Sta. 0+000B to 0+

170B)

Clearing and brushing including disposal off-site. (Stations
0+000B to 0+170B).

$ 2,000

Drain bottom excavation and hauling of excavated material off-

4,600

site (approx. 110 m?) Station 0+000B to 0+170B including
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.widening of north bank frorﬁ Staﬁon 0+097B to 0+130B.

In advance of the excavation of the drain, the contractor to
coordinate and implement a soil sampling program in order to
further characterize the nature of the soil material projected to be
excavated from the drain bottom. The soil sampling program
shall be developed and undertaken by a qualified certified firm.
The proposed sampling program will be developed on the basis
of satisfying both Municipal and Ministry of the Environment
Climate Change and Parks (MECP) requirements to confirm that
the nature of the excavated material is suitable for land disposal.
The Contractor shall not proceed with the excavation of the
drain until such approval has been received. In the event that the
soil is deemed not suitable for land disposal, the Contractor is
obligated to dispose of the material at an approved alternate
location in compliance with Ont. Reg. 406/19 for On-Site and
Excess Soil Management.

3. Soils characterization sampling program 500
4. Supply and place stone erosion protection on north bank 4,800
(approx. 80 m?) Station 0+044B to 0+085B.
5. Supply and place stone erosion protection on both banks 9,900
(approx.165 m?) Station 0+020B - 0+035B, 0+085B - 0+097B
6. Hydroseeding drain banks where disturbed (approx. 200 m?). 800
7. Private bridge replacement, as follows:
a) Bridge No. 1B — Station 0+010B - Remove and replace 15,500

existing culvert. Supply and install a new 20 m long, 750
mm diameter high density polyethylene (HDPE Boss 2000)
culvert complete with clearstone bedding (approx. 15
tonnes), full granular ‘A’ backfill (approx. 150 tonnes),
sloping stone endwalls (approx. 40 m?) and restoration of
asphalt driveway 100 mm thickness (approx. 15 tonnes).

8. New hydro pole access bridges, as follows:

a) Bridge No. 2B — Station 0+040B - Supply and install a new 3,800
9 m long, 600 mm diameter HDPE Boss 2000 culvert
complete with clearstone bedding (approx. 5 tonnes), native
backfill and sloping stone endwalls (approx. 20 m?).

b) Bridge No. 3B — Station 0+0135B - Supply and install a new 3,800
9 m long, 600 mm diameter density (HDPE Boss 2000)
culvert complete with clearstone bedding (approx. 5 tonnes),
native backfill and sloping stone endwalls (approx. 20 m?).

SUB-TOTAL $45,700
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9 Allowances unde; OSVec‘tio&r;s 29 & 31 $2,600
10. Survey, Design, Report and Assessment 7,800
11. Contract Administration and Construction Observation 3,400
12. Expgnses & Incidentals " 600
13. Contingency for landfill dumping fee for disposal of drain 1,500
spoils
COLE DIVERSION DRAIN BRANCH ‘B’ $61,000
TOTAL COST ESTIMATE
OVERALL TOTAL ESTIMATE OF COST $3,631,000

The estimate of cost provided in this report was prepared according to current material
and installation prices as of the date of this report. For each of the cost items above, with
the exception of the allowances items, there is a 1.76% tax included within the estimate
that represents the non-rebated portion of the provincial sales tax. In the event of delays
from the time of filing of the report by the Engineer to the time of tendering the work, it is
understood that the estimate of cost is subject to inflation and sensitive to sudden
increases in material costs. The rate of inflation shall be calculated using the Consumer
Price Index applied to the cost of construction from the date of the report to the date of
tendering.

Utilities

It may become necessary to temporarily or permanently relocate utilities that may conflict
with the construction recommended under this report. In accordance with Section 26 of
the Drainage Act, we assess any relocation cost against the public utility having
jurisdiction. Under Section 69 of the Drainage Act, the public utility is at liberty to do
the work with its own forces, but if it should not exercise this option within a reasonable
time, the City will arrange to have this work completed and the costs will be charged to
the appropriate public utility.

Assessment of Estimated Project Costs

We recommend that the above estimates of cost be levied against all of the lands and
roads within the Cut-Off Drain, Cole Drain and proposed Cole Diversion Drain Branch
‘A’ and Branch ‘B’ watersheds as shown in the Schedules of Assessment attached to this
report. Detailed Schedules of Assessment labelled Schedule 'C-1', Schedule 'C-2',
Schedule 'C-3' and Schedule 'C-4' are attached to this report which show assessments
against specific properties in the watershed.

Schedule 'C-1' is a schedule of assessment for the estimated cost of the work on the Cut-
Off Drain. The actual assessments levied against the assessed land and roads in Schedule
'C-1" will be based upon the actual total cost of the work on the Cut-Off Drain plus a
portion of the total engineering costs, expenses, interest and any other incidental costs
incurred on the overall project proportional to the actual total capital cost associated with
the Cut-Off Drain. The work on the Cut-Off Drain must be tendered as separate items in
the tender form. Schedule 'C-1' contains Special Benefit assessments that will be prorated
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Assessment Provisions of the Drainage A



















































































































































































































































































































