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City of Port Colborne Oil Mill Creek Drain Report

1 Executive Summary

On July 23, 2018, the City of Port Colborne approved the appointment of a
Drainage Engineer, Paul Marsh, P.Eng. from EWA Engineering Inc., in
accordance with the Drainage Act, Chapter D.17 of the Revised Statutes of
Ontario, Section 74 & 78 to prepare an Engineer’s Report for the Oil Mill Creek
Drain within the City of Port Colborne.

Oil Mill Creek (OMC) Drain has experienced the following issues:

e The outlet has a low grade line to a steel flap gate controlled outfall
positioned at the water’s edge. The outlet is flow constrained with an
effective limit on the flow to Lake Erie. The flap gate is manually
operated using a hand crank operated winch mounted on top of the outlet
structure.

e The upper portion of the watershed has an average slope of 0.15%, with
one segment at 0.46% compared to the segment just in front of the outlet
pipe intake at 0.04%. This results in a relatively quick runoff to the
middle of the OMC Drain and then relatively slow through the outfall.

e Past excavations and the presence of rock outcrop compromise the West
Branch positive drain grade.

e The Bell Acres subdivision has a reported problem with the existing
roadside swale drainage system.

These and other drainage problems were investigated, and the following is a
summary list of the proposed improvements in this report.

A. Improvements in the operation of the outfall flap gate.

B. Updated grade line drawings.

C. Lowered grade line for E1 for the Bell Acres subdivision.

D. Proposed rock removal of the existing grade hump on the West Branch to
create a positive grade flow path to the West Branch Drain outlet at

0+475 OMC Drain.

E. Construction of a wetland within Centennial Park to act as a stormwater
runoff storage facility to reduce the flooding impact of the OMC Drain.

In addition to these specific programmed improvements, there are additional

culvert replacements, repairs, and maintenance works based on the new grade
lines.

EWA Engineering Page 1
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The project cost is estimated to be $611,601.33.

The project estimate is divided into main and branch drain costs.

e Construction Management Estimated Costs $41,000.00
Section 78 - Proposed Improvements for Construction

e  OMC Outlet Improvements $27,637.50

e Oil Mill Creek Improvements

0+360 to 0+480 Centennial Wetland $124,515.40

e  West Branch Improvements - 968m $69,025.00

e EI Branch Drain Sta 0+515 to 0+880 $11,975.00

e EI Branch Drain Sta 0+880 to Sta 1+277 $6,455.00
Section 74 - Maintenance Works for Construction

e E3 Branch $10,145.00

e E2 Branch $13,300.00

e Oil Mill Creek Drain - Upper Watershed $39,325.00
For a total construction cost of $343,377.90.

The proposed OMC outlet and the OMC Centennial Wetland are improvements
assessed to upstream landowners as Section 23 liability on a property area and
land use basis. The same assessment, Section 23 liability is used for the West
Branch grade line improvements that remove rock to grade.

The maintenance works, Section 74, are assessed on a Section 23 liability basis,
and the culvert replacements are based on Section 24 special benefits, with 50%
of the cost assigned to the benefitting landowner and 50% of the cost assessed to
the watershed except for culverts at or near the outlet. The exception to the 50/50
approach is the existing concrete culvert, O-CS-08, which is to be re-laid to the
design grade. The cost for this is assessed 100% to the municipal road.

There are Section 26 assessments for utilities responsible for specific
infrastructure within the drainage works.

This report and the proposed improvements are based on instructions from the
City of Port Colborne and in consultation with the local landowners. The cost of
these improvements is shared with property owners using calculations for
allowances and assessments consistent with the Drainage Act of Ontario.
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2 Introduction

The City of Port Colborne retained Paul Marsh, P.Eng of EWA Engineers Inc., to

prepare a Drainage Report under the Drainage Act R.S.0. 1990 for the Oil Mill
Creek Drain.

The following Figure identifies the existing drain channels.
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Figure 1 Oil Mill Creek Drain

This report includes a description of all work, associated plans, cost estimates,
and assessment schedules for the proposed work on the existing Oil Mill Creek
Drain and the proposed Branch Drains. The report has been prepared in
accordance with the requirements of the Drainage Act, Chapter D.17 of the
Revised Statutes of Ontario, Sections 4 and 78.

The Oil Mill Creek Drain Engineer's Report is prepared as follows:

EWA Engineering Page 3
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2.1 Objective
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Oil Mill Creek Drain Report

e Baseline Drainage Report: provides an assessment of current drainage
problems and identifies the extent of the drainage area to be serviced by
the municipal drain. Baseline report includes a history of drainage and
presents historical information such as grade lines.

e The Oil Mill Creek Watershed Assessment Report provides an
assessment of existing capacity through hydrologic and hydraulic
modelling, which identifies the options for resolving problems and
recommends a preferred option to improve drainage.

The final Engineer's Report comprises the two previous reports, supporting
documentation, final drainage cost estimates, and an assessment schedule or table.

The proposed improvement work for the Oil Mill Creek Drain is prepared as a
Section 78 (1.1) of the Drainage Act. The works are described as maintenance
except changes to grade lines, which are deemed required but do not require a
Section 78 or 4 application of the Act.

The Oil Mill Creek Drain already exists and has for many years. The objective is
maintaining the existing drains in a State of Good Repair (SOGR). Changes in
land use practices have impacted the drains, and the shift from farming with row
crops to significant numbers of rural residential lots affects the drains' function
and purpose. The drains have been impacted by vegetation growth within the
drain banks. This report addresses the growth through cleaning and clearing. This
report provides a re-grading of the drain and branch drains in recognition of flow
improvements.

No previously completed drainage works are included in this report.

The following were the original identified drainage services to be covered in the
final report.

1. The existing outlet is working but will be reviewed for operational
improvements, including a review of the existing ‘j” shaped break wall
structure.

2. The existing outlet includes a pump configuration with a maintenance
hole for the wet well and an existing pipe for discharge. Investigate the
cost vs benefit to re-instate the pump and consider a new pump station
configuration.

3. The existing park located on the main branch of the drain is to be
reviewed in the context of the park's relationship with the Drain.
Specifically, it includes a stormwater management feature such as a pond
or wetland along with a re-alignment of the existing swales to make
improvements by increasing the available flow volumes for more
significant precipitation events.
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4. Ensure that the catchment boundaries between adjacent drains are
consistent.

5. Investigate additional service capabilities to the Richard Avenue, Tammy
Avenue and Tracey Terrace area called Bell Acres.

6. Review existing service to Merkel Rd., June Rd. and Firelane 4.
7. Review the structural (current condition) and capacity of culverts.

8. There was a past drawing to introduce a second outlet for the West
Branch down Pinecrest Rd. However, this work does not appear to have
progressed to a report. Review the cost benefit of a second outlet on
Pinecrest Rd.

9. Investigate the benefits vs costs of a second outlet at or near 2685 Vimy
Ridge Rd. This location would be protected from storms as it is on the
back side of the point.

3 Background

3.1 Drain History and Past Reports

The earliest record of works related to the Oil Mill Creek Drain is 1888 with a
report to extend the Drain and outlet improvement, a Report prepared by Geo.
Ross. Up to the most recent report prepared in 1999, by K.Smart. This report
included a Court of Revision and a Drainage Tribunal. The Tribunal's findings
were reassessments. See file 2000onafraat30.pdf, which is included in the
Baseline Report.

3.2 Oil Mill Creek Drain Watershed

EWA Engineering

The Oil Mill Creek Drain serves an area of 255.7 hectares based on the defined
drain boundary. The main branch of the drain is 2,008m in length from the drain
origin, defined as the south side of the Friendship Trail to the outlet into Lake
Erie.

The watershed boundary is south of Highway 3 with a high point midway
between Pinecrest Rd and Cedar Bay Rd, which is 182m. The outlet at the lake
varies with the change in Lake Levels, but the recorded average lake level is
174.15 IGLD.

e Watershed average fall (slope) is given as 0.27% or 2.7m per 1000m

e Drain average fall (slope) is given as 0.13% or 1.3m per 1000m

This slope characterizes the Oil Mill Creek drain as a low slope or slow
watershed.
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The lower portion of the drain is highly influenced by Lake Erie’s water elevation
with a littoral sand beach influenced outlet that has a specially constructed outlet
including a J-shaped break wall.

The Oil Mill Creek drain can be segregated into several distinct geographic areas
as follows:

e El Branch

e E2 and E3 Branches
e  West Branch

e (Oil Mill Creek Drain

These five zones are described in more detail as follows.
Oil Mill Creek E1 Branch

El is 1277m long and with an overall grade of 0.23%. It’s been over dug from the
original RVA profile in several places.

Oil Mill Creek E2 & E3 Branches

E2 was lowered from its original intended profile mostly at the outlet as expected,
creating a considerable grade back to Merkel Rd (original grade RVA 0.44% is
now 0.54%). The 325m Drain has an overall grade of 0.54%, making it the
steepest portion of the Oil Mill Creek drain segments.

E3 is 223m long with an overall grade of 0.22%, corresponding to 2.2m over
1000m of fall. The survey recorded significant ponded or still water with a
culvert submerged.

Oil Mill Creek West Branch

The West Branch has a shallow grade profile over its 1265m of length, making it
one of the poorer functioning portions of the Oil Mill Creek. The overall grade is
0.05% or 0.5m per 1000m.

Oil Mill Creek Drain
By design, the Oil Mill Creek Drain has a very low grade in the first 600m of the
drain, roughly to the point of confluence with the West Branch outlet. From the

point adjacent to Pinecrest Road, there is an improved grade line to the Friendship
Trail.
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4 Design Considerations

The Oil Mill Creek Watershed analysis is based on Hydrologic and Hydraulic
analysis to predict runoff flow requirements and match channel capacity. Water
monitoring and gauge measurements have not been practiced in the past; thus,
calibration or validation of the computer-based model results is limited to
historical anecdotal comparisons.

Included under a separate copy is the Report Titled “Oil Mill Creek Drain
Watershed, Hydrology and Hydraulics Report.”

4.1 Design Scope

Review existing drains for improved maintenance where required and identify
working zones and access as needed.

OMC Outlet improvements Sect. 78

1 Investigate design improvements to the surge/seiche control gate
structure. Identify 3 options for consideration. Provide a Cost vs Benefit
analysis of each and provide the final design for the preferred option.

2 Assess Opportunities to restore pumping. Develop preliminary design.
Assess costs. Two Options to be considered:
- #1 Restore existing but replace the discharge pipe.
- #2 use existing wet well but replace discharge and suction pipelines.
Suction line to draw from steel pipe built in 2000.

3 Provide improvements to the trash rack at the outlet entrance.
This work was removed as the trash rack was identified as being adequate at
this time.

Oil Mill Creek Main Branch as Sect. 74

Culvert improvements and Grade control 0+350 to 0+900 and to the End of
the Drain (EOD) at 1+300.

West Branch STA 0+000 to 1+188 Sect 78
Survey investigation and past plan review
» Plan review indicates the use of clay as a means to level the grade line at
the upstream portion of the existing Drain. Today, this past work appears
compromised and no longer a functional positive grade. The rock hump
causes a degraded positive slope within the West Branch outlet.
Bell Branch — Proposed STA 04000 to 1+150
Trapezoidal channel south of the Friendship Trail
» Survey investigation and discussion with Mr. Vander Vart indicated the

presence of rock along the proposed drainage pathway. The extent of
rock present and the proposed grade line makes this pathway too

EWA Engineering Page 8
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expensive as an option. However, using the existing connection to E1 and
changing the E1 Grade line can deliver similar benefits.

Improved outlet conditions for Richard Ave, Tracey Terrace, and Tammy Ave.
Three outlet connections to the existing channel are to be designed using the
existing E1 Branch as the outlet.
Provide improved Grade Line to lower outlet elevation Sect 78
E1 Branch STA 0+000 to 1+278

» Review and improve grade line where possible.

E2 Branch STA 0+000 to 0+329Sect 78

» New design grade line and improved connections to existing and
proposed drainage on Merkel Rd, June Rd and Firelane 4.

E3 Branch STA 0+000 to 0+239Sect 78
» New design grade line and culvert improvement
Merkel Branch — Possible by Petition ~ Sect. 4

» The design review identified some options for service but determined
them not to be cost-effective or otherwise difficult to implement.

Centennial Park Wetland integrated with E1 as an overflow interceptor. Sect. 78

» Incorporate existing parklands into a wetland detention basin, providing
peak flow detention.

E2 overflow outlet to the proposed Centennial Wetland.
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4.2 Watershed Characterization and Use

The Oil Mill Creek Drain Watershed is characterized through land use as a design
consideration in the following ways:

1. Upper watershed has a barrier to overland flow south from the former
CNR tracks, now the Friendship Trail. All lands north of the Friendship
Trail are collected to a crossing located on the east side of Pinecrest Rd
from north to south across the Friendship Trail.

2. The Oil Mill Creek is located on the edge of Pinecrest Rd with an overall
grade of 0.23% and one 185m segment at 0.46%. Lands west of Pinecrest
Rd are predominately row crop farms and connect through a municipal
road culvert across Pinecrest Rd at station 0+905.

3. Branch E1 serves lands east of Pinecrest Rd over to Cedar Bay Rd,
including the Bell Acres subdivision. With a fair grade line with south
westerly orientation and rock outcrop influences in alignment, there is a
mix of urban residential with row crop farmland in the upper portion and
outlets to the OMC Drain through a designated wetland at station 0+705.

4. West Branch is predominately lakeshore influenced lands with a very low
slope municipal drain providing service to urban properties with some
row crops or farmland in the northwest portion of the catchment. The
drain is influenced by a rock outcrop through the middle of the drain. The
West Branch also outlets through a designated wetland.

5. E2 and E3 Branches serve urban properties west and east of Cedar Bay
Rd at the south end of the catchment. Two existing outlets connect to the
OMC Drain at station 0+303 for E3 and 0+322 for E2.

6. The OMC Drain outlets through a historical stream connection through
the existing dune and lakeshore environment, which was converted into a
concrete pipe conveyance with pumping in the 1960s and extended north
of Vimy Ridge Rd in 1999 to connect to the existing box culvert crossing
and providing a closed conduit over 122m of outlet. Upstream areas
include urban properties and Centennial Park.

These are general descriptions of the watershed areas, and for more details, see
the included maps and drawings in Appendix A.

Lake Erie Levels

In geologic time, Lake Erie levels have varied depending on glaciation and the
various flow sills that have existed in and out of the Great Lakes basin. These sills
have changed in elevation as landforms rebounded from the effects of glaciation.
In the modern period, Lake Erie levels are dominated by flows out of Lake Huron
and out of Lake Erie into the Niagara River and Welland Canal system.

The Government of Canada Fisheries & Oceans Hydrographic Service provides
the following historic Lake levels based on 100+ years of monitoring data and

EWA Engineering Page 10
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statistics. The values are quoted in monthly mean water levels reference to IGLD
1985.

Yearly Average Minimum Monthly Maximum Monthly

174.17 173.18 175.04

Lake Erie Annual Average
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Figure 3 Lake Erie monthly mean water levels, m to IGLD 1985
The Lake Erie level influences Oil Mill Creek, and the lake continuously affects
outlet flows. There are two effects from the lake;

e Flows to outlet. Once the lake level is below the outlet pipe inverts,
outflow is unimpeded, but once the water surface is above the pipe
invert, then the rate of flow out can still be positive but is not free
flowing.

e Storm surges cause flows to run backwards up the pipe.

These effects are influenced and controlled by the outlet gate position.
4.3 Qil Mill Creek Outlet

The outlet has been composed of a piped portion for quite a long time. The piping
still being used is estimated to be from the 1960s and initially commenced at the
south limit of the existing properties along the outlet, conveying runoff to the lake
through pipes and an outlet structure.

EWA Engineering Page 11
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The original pumping was in place to benefit the upstream areas within the Oil
Mill Creek watershed. The pump hasn’t been in use for a significant amount of
time, and the extension of the closed conduit portion extends past the former
suction point of the pumping system another 74m upstream.

The existing steel pipe, shown in Figure 5, has significant rust, but pipe integrity
is not assessed, and thus, it is not known if the discharge piping could still be

used. No flap or other backflow prevention device exists on the pipe discharge
outlet.

4.3.1 Gate and Qutlet Capacity Assessment

The existing outlet gate is composed of three primary parts;

e A trapezoidal concrete outlet consisting of wing walls and headwall with
a flat roof as cover.

e A swing grate made of steel that covers and protects the outlet.

e A top hinged steel flap gate that closes against a concrete outlet headwall
to prevent high lake water surface levels from pushing flow backward.

EWA Engineering Page 12
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Figure S OMC Qutlet Flap Gate

The gate is heavy, approximately 400 kg, and open or closed using a winch with a
handle mounted on the top of the concrete outlet. It is possible for the flow to
push the gate open where the pressure of the flow against the gate is greater than
the weight of the gate. If the winch pulls the gate open, it does not prevent the
lake from flowing backwards up the drain through the outlet. The flow is only
controlled if the gate is lowered into position such that it forms a seal against the
concrete headwall.

4.4 OMC West Branch

EWA Engineering

The West Branch of Oil Mill Creek Drain is historically constructed with a low
grade outlet at Station 0+475 Oil Mill Creek Drain. The middle of the West
Branch was identified in the RV A report as having a rock outcrop, and there was
work performed to lower a portion of the rock outcrop and backfilled the
upstream portion with a clay liner, (see drawing in Baseline Report).

This appears to have been compromised by subsequent maintenance works or
other work.

Culvert inspections identified some non-compliance capacities and structural
conditions addressed by this report.

The Hydrology and Hydraulics report identified that the Branch E1 and OMC
Drain upper portion, above station 0+905, have significant grade lines such that
the runoff is significantly faster than the runoff from the West Branch. The
Stormwater model reports the West Branch running backwards in some
conditions for a short time as the peak flow from E1 and OMC arrives at the West
Branch confluence before the West Branch peak.

This report introduces a new West Branch Grade Line as a Section 78 Drain
Improvement. The proposed design grade line requires rock removal and culvert
replacement to new design grade inverts. One culvert is to be reused and laid on
the proposed grade line.
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The existing roadside swales and channels were investigated by surveying the
existing Bell Acres subdivision. Drawings with plans and profiles to show
existing grades to the outlet were composed. This showed that several humps and
over-deep sections exist within the roadside swales, as well as culverts installed at
incorrect elevations; however, these minor defects do not impact the overall
capacity of the existing roadside drainage system. Culvert sizes to determine
capacity were not analyzed. The existing rock outcrop significantly influences the
design of the existing stormwater swale system.

The existing drainage along roadways within the Bell Acres subdivision will
remain roadside swales. The roadway swales outlet to ditch channels that outlet to
E1 Branch. These channels will not be converted to Municipal Drains as the
municipality has access for maintenance activities.

A new path to the outlet following the west side of property ARN 238600 /
Vander Vart was investigated to provide an improved outlet condition. The initial
survey was promising, with an improved grade line to OMC, but a second survey
of subsurface rock identified significant challenges with the proposed alignment.
This option was stopped in favour of continuing with the E1 Branch.

The E1 Branch grade line was compromised slightly by installing twin PE
culverts, E1-CS-03, at station 0+566, just above the existing grade line. E1
Branch is improved by lowering the upper portion of the grade line while
maintaining the existing lower reach within the designated wetland at the same
grade line.
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Figure 6 Bell Acres Roadside Swale

5 Drain Works Recommendations

5.1 Design Criteria

Channel size is confirmed to be based on a 1 in 5 year return period storm, which
is expressed as a design storm as follows:

e S-year design storm with a total rainfall amount of 68.90mm using an
SCS Type II 24-hour storm distribution.

e 100-year design storm with a total rainfall amount of 121.1mm using an
SCS Type II 24-hour storm distribution.

The 100-year design storm is accepted as the Probable Maximum Precipitation
(PMP) event for consideration of impacts.

5.2 Description of the Works

The following presents a program of proposed improvement works for the Oil
Mill Creek Drain. As a program, some works are staged at various times and may
not proceed in a step-by-step manner but on an as and when available basis that
best meets environmental and regulatory requirements.
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5.2.1 Municipal and Private Crossings

The culverts are identified for replacement for structural or capacity requirements.

O-CS-05 Friendship Trail crossing is the municipally owned culvert being
replaced. All other culverts are private access crossing culverts.

EWA Engineering Page 16
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The following table identifies the proposed culvert works for drain improvements.

Table 1 Culvert Improvements

Q5yr/ P/Fail
INSP Q.
Name ID Crossing Status Diam Material Work Description | L,m
Oil Mill Creek Drain Culverts for Improvement
.93/.58 Fail Replace with PE
0-CS-05 FRIENDSHIP TRAIL 500 CsP 2W 600 11.6
#851 PINECREST RD. P
0-CS-12 DRIVEWAY 600 | PE PE 600 9
#851 PINECREST RD.
0-CS-11 DRIVEWAY 600 | PE PE 600 6
#813 PINECREST RD. Replaced Replaced by
0-CS-10 DRIVEWAY 2023 900 | PE Roads 8
#745 PINECREST RD. (.94/.90) P
0-CS-09 DRIVEWAY 750 | PE PE 750 12
.94/.63 Fail Reconstruct /
Relay with
#663 PINECREST RD. PIPE REPAIR bedding and Joint
0-CS-08 DRIVEWAY REPLACE 950 | Concrete seal. 8.6
1.9/1.9 P CSPA Twin CSPA
0-CS-06 CENTENNIAL PARK CROSSING Poly-coated 1600x1200 6
#2876 VIMY RIDGE RD. 1.9/1.9 P
0-CS-03 DRIVEWAY CSP 1400
E1 Branch Culverts for Improvement
#663 PINECREST RD. 1.52/.73 Fail
E1-CS-01 DRIVEWAY 700 | CSP CSP 700 5
1.15/.69 | Fail Re-lay on Design
Grade line using
E1-CS-03 Private Access 600 | Twin PE existing culverts 9
22/.22 P
E1-CS-04 CEDAR BAY RD 600 [ CSP CSP 600 9
E3 Branch Culverts for Improvement
.27/.22 Fail Replace with
E3-CS-01 Private Access 450 | CSP HDPE 2W 525 6
E3-CS-03 CEDAR BAY RD. Ziiy P 450 | PE PE 450 12
West Branch Culverts for Improvement
WB-CS-04 | VIMY RIDGE RD. V(69 P CSPE 900x600 122
#2595 VIMY RD. .7/.58 Fail Replace with
WB-CS-05 | DRIVEWAY REPLACE CSPE 800x600 CSPA 900x660 6
#2555 VIMY RD. /.7 P
WB-CS-06 | DRIVEWAY CSPE 800x600 6
WB-CS-07 | PRIVATE DRIVEWAY 17 CSPA 1400x800 12
WB-CS-08 PINECREST RD. 717 - CSPE 800x550 6
462 PINECREST RD. 7/.7 Fail Replace with CSP
WB-CS-09 | DRIVEWAY REPLACE CSP 450 Arch 800x580 10
462 PINECREST RD. 24/.24 P
WB-CS-10 | DRIVEWAY CSP 600 10
446 PINECREST RD. .16/.11 Fail Replace with CSP
WB-CS-11 | DRIVEWAY REPLACE CSP 450 Arch 680x500 14.3
.16/.16 P Re-lay on new
426 PINECREST RD. design grade with
WB-CS-12 | DRIVEWAY REPLACE CSP Arch 900x550 existing culvert
.16/.11 Fail Replace with PE
WB-CS-14 | 2366 FIRELANE 2 REPLACE CSP 450 600 4.4
.16/.12 Fail Replace with PE
WB-CS-15 | 2334 FIRELANE 2 REPLACE 300 | PE 600 6
.13/.11 Fail Replace with PE
WB-CS-17 | 316 FIRELANE 2 REPLACE 350 | CSP 450 6

EWA Engineering
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The following describes the recommended improvements for private and
municipal drain crossing structures.

West Branch Drain
e Re-lay private access with existing pipe WB-CS-12 on the proposed
design grade line.

e Replace 6 private access culverts with the recommended sized culvert at
the proposed design grade line.
E1 Branch Drain
e Re-lay private access twin PE pipes E1-CS-03 on the proposed design
grade line.
E2 Branch Drain has no culverts for improvement.
E3 Branch Drain
e Existing private culvert, E3-CS-01, in paddock to be replaced with
525mm PE with bedding to support to haunches.
OMC Drain
e Reconstruct O-CS-08 with existing concrete pipe. Re-lay with bedding,
grout seal bell/spigot joint connection and backfill with Granular A
gravel to design grade line.
e Replace Municipal crossing O-CS-05 at Friendship Trail for capacity
requirements

5.2.2 Drain Grade Improvements

There are the distinct grade line improvements identified in the design drawing
profiles. They are:
e  West Branch starting at 0+647 to 1+170
e EIl Branch starting at 0+515 to EOD at 1+277 (West side of Cedar Bay
Rd

5.2.2.1 West Branch Grade Line Improvements

From the Baseline Report Drawings, the West Branch was identified as having a
hump in the existing grade line at the alignment change from Pinecrest Rd to
Firelane 2. Specifically at station 0+850 to 0+900 there is a rock hump that
prevents the outlet of flows from the upper portion of the Drain along Firelane 2.

The proposed design grade line lowers the grade line by a small amount from
station 0+647 to the End of the Drain (EOD).
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West Branch Survey vs Design
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Figure 7 West Branch Proposed Grade Improvements

The proposed grade change results in changes to the existing culverts. Every
effort to use existing culverts has been made. . The benefit is shown in Figure 7 as
compared to the existing grade line. This summary chart does not show all the
survey details, which are visible in the drawing OM.P5 included in Appendix A.

The improved grade line results in a very slight improvement in drain flow due to
improved velocities. However, lowering the grade line through rock is not
required to achieve the full design drain bottom and only to achieve the grade at
the centreline of the drain. The intent is not to increase existing capacity, although
that will be improved slightly, to improve positive grade to outlet to reduce
standing water in the upper portion of the drain.

Riparian landowners can anticipate that flooding of the West Branch will still
occur as the overall grade to the outlet is still a slow or low-grade drain. Reduced
standing water post peak flows should be evident after construction.

5.2.2.2 E1 Branch Grade Line Improvements

The existing drainage concerns within the Bell Acres subdivision are assessed for
the existing positive drain to outlet uses the elevations from the survey
investigation and site inspection.
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E1 Branch Survey vs Design
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Figure 8 E1 Branch Design Grade Improvement

This grade line chart shows the existing over deep section of the E1 Branch with
an ascribed design grade line used where no change in the existing grade line will
occur. The over deep section will remain and not have maintenance for the lower
reach to reestablish a grade line to outlet based on downstream flows.

The design grade line crosses over the existing grade survey line at station 0+515
and shows a lower, improved grade line for 762m to Cedar Bay Rd. This lower
grade line allows for the existing channel serving the subdivision to be lower by a
similar amount, 150mm to 275mm, and this will improve outlet conditions for the
existing roadside swales through the subdivision. Drawing OM.P3 shows the E1
Branch improvement using a yellow fill for existing soil to be removed and
spread adjacent to the drain.

The lowering of E1 allows for the improvement of the three swales serving the
Bell Acres subdivision and the western edge swale connecting to E1 Branch.

5.2.2.3 Bell Acres Outlet SWM Controls

The improvements to the Bell Acres Subdivision swales with improved grade
lines will result in marginally faster and higher peak flows passing downstream.
The hydraulic analysis identifies a low-flow culvert with an embankment,
including an overflow swale, to decrease the peak flow's downstream effect. This
results in water backing in the existing swales during storms but draining away
better using the improved grade lines. This work is outside the scope of the Oil
Mill Creek Drain Report.

Technical analysis of the flow control method is described in detail in the Oil Mill
Creek Watershed Report.

5.2.3 Drain Integrated Watershed Improvements

EWA Engineering

The existing OMC Drain watershed has components that do not meet the
expected design standard of sustaining flows from the 1:5 year design storm,
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68.9mm over 24 hours, and these are areas within the Centennial Park where the
drain is compromised on an existing grade line to the existing piped outlet.

The proposed improvement for integrated watershed has two features:

e Pool and riffle channel construction above and below the existing culvert
on the OMC crossing for the Centennial Park access lane.

e Constructed Wetland within Centennial Park consisting of 6000 m3 of
detention storage volume available during peak flows and a 1,000 m3
permanent pool for wetland naturalization.

OMC Pool and Riffle

The functional design intends to restore some positive grade line to outlet in
response to the past over digging of the grade line through Centennial Park.

Figure 9 Centennial Park Culverts Proposed Riffles and Pool

Centennial Wetland

The City of Port Colborne identified the opportunity for including a wetland on
City owned land to reduce the extent of flooding. This option was identified along
with an option to construct a second outlet through the park to the lake. Both
options were investigated, and the wetland option was considered the preferred
option as the environmental and social impacts were significantly less than
construction of a new outlet to the lake through the park.

The wetland works as a stormwater detention facility where the stormwater peak
flow is stored in the wetland and then slowly released. This capability is usually
implemented with an inflow channel, and an outflow channel with flow control.
However, this option was not possible with the existing space in the park. Instead,
there is a single channel in, which is also the channel out, and the inflow/outflow
structure works on both flows into the wetland and flows out of the wetland.
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Centennial Wetland
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Figure 10

The inlet/outlet weir has a two stage water control with a low flow notch weir and
a higher flow rectangular weir.

Figure 11 Proposed Wetland Inlet/Outlet Weir

The wetland takes the peak runoff from the upper watershed, OMC and E1
contributing flows, and provides a channel and volume for that runoff to go
instead of backing into the West Branch and/or overflowing the OMC channel
banks in the park. The role of the wetland can be visualized through the
following chart of the main Oil Mill Creek watershed grade lines.
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Figure 12 Oil Mill Creek Grade Lines to Proposed Wetland

The three contributing areas upstream from the proposed wetland; West Branch,
E1 Branch and OMC Main Drain are each roughly 1000m in length, but the West
Branch has much less slope over that same distance as E1 or OMC. The
Centennial Park Wetland inlet/outlet channel (green line in Figure 13) is designed
using a channel slope that is less than the West Branch with the objective that
runoff will preferentially fill the wetland before filling the West Branch. The
reality is that both will occur, but the existence of the wetland reduces the impact
on the West Branch and the downstream runoff.

The Centennial Park Wetland was assessed using the PC-SWM model
implemented for the Watershed Hydrology and Hydraulics Report.

Runoff Performance

Systom  —— E102 004 o007 Prop10_5

0-07 Oil Mill Creek U/S

2.222 cms

0-04 Oil Mill Creek D/S

1.438 cms

-1.004 cms
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Figure 13 Centennial Park Proposed Wetland Hydrograph Results
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Figure 13 illustrates the modelling results with the Wetland through the two
shaded areas showing the hydrograph upstream and downstream of the Wetland
channel. The upside-down hydrograph shows the flows entering the wetland
(shown as backward to the direction of the channel in the model).

The rising peak hydrograph, O-07, represents the flow into the West Branch,
Wetland and OMC outlet confluence. The modified peak, O-04, represents the
flow downstream in OMC after the wetland and West Branch confluence. The
peak flow is reduced, but the duration of the receding portion of the hydrograph is
longer and slower. The reduction of peak flow from 2.2 m3/s to 1.4 m3/s is due to
the success of the wetland and partially from challenges with peak flow through
the outlet.

5.2.4 Utility Conflicts & Coordination

Not all utility locations and conflicts are known during design. Where a conflict
has been identified a program cost has been allocated for the protection of the
utility by the contractor during construction. Moving the utility for the drain
hasn’t been identified as a requirement during design.

5.2.5 Plans, Profiles & Specifications

The proposed Oil Mill Creek Drain works are described in the attached Plans,
Profile Drawings, Specific Design Drawings, and Standard Detail Drawings,
which are attached as Appendix A.

Project Specifications are attached in Appendix E.
5.2.6 Outlet Improvements

The following are planned improvements to the outlet and are recommended for
consideration as an improvement under Section 78.

1. Relocating the winch from the top of the outlet structure to a position
further up the beach, hopefully with less risk to the operator during
storms. Alternatively, the winch could be converted to electric power to
operate open and close.

2. Install passive flap gate ports on the existing heavy steel gate to
accommodate flow switching to outflow in the OMC Drain.
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Figure 14 Outlet Gate Passive Flow Changes
The passive flap gate openings are intended to provide outlet flows even when the
gate remains lowered. The gate is not really closed or open; it is either in the
raised position or in the lowered position. When lowered, wave action or Lake
Erie seiche conditions push against the gate, which seals against the outlet and
prevents flows from passing upstream.

When the storm recedes, and the OMC flow is outflow instead of inflow, it will
push the gate open, provided the force of the flow, or head, is higher than the
weight of the gate. Unfortunately, the gate is heavy, and outflow depends on an
operator returning to the OMC outlet site and lifting the gate using the hand crank
winch. The weight of the gate reduces the passive outflow to only large events
and restricts outflow by a significant degree.

Adding two 300mm openings in the lower two central panels of the gate with the
installation of two Recycled Vulcanized Rubber covers or flaps allows for flows
to pass through the gate even while the gate is lowered. The flexible mat flap has
stainless steel angle iron pieces added to it, ensuring that it closes against the steel
tightly and prevents backflow. This allows the flow to exit even if the steel flap
gate is closed, and the resistance to outflow is the minimal flap gate weight.

For a 0.6m depth behind the steel flap gate, the orifice flow is calculated as 0.13
cms for each flapgate, achieving 0.26 cms for the two passive outlets.

5.3 Construction and Constructability

The following describes the specific requirements for drain construction.

5.3.1 Vegetation Removal

EWA Engineering

Vegetation, specifically trees are to be cut down outside of any bird nesting
periods. The remaining stumps are to remain in place unless they obstruct flow or
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they are Ash trees with re-growth from the lower truck already established. The
stump will be ground down to match the existing channel section in those cases.

Tree removal within the Top of Bank to Top of Bank is to be 100 percent;
however, tree removal within the work zone is at the discretion of the contractor
and drainage superintendent while making every effort to preserve trees where
possible. Where trees are removed in the work zone, they qualify for the tree
replacement program as per the tree qualifying criteria.

5.3.2 Spoil Material

All spoils and spoil handling practices will comply with applicable legislation,
including O. Reg. 406/19: ON-SITE AND EXCESS SOIL MANAGEMENT
filed December 4, 2019, under the Environmental Protection Act, R.S.0. 1990, c.
E.19

Where specified, excavated spoil material shall be disposed of and levelled a
minimum of 2.5 m from the top of bank to ensure that sediment does not re-enter
the drain. Spoil placed next to the drain shall be spread to permit access across the
berm area and shall be placed to a maximum height of 0.6m. Spoil excavated
along existing travelled road allowances and on private property, where
requested, shall be disposed of by the Contractor off site. The benefiting property
owner shall bear the cost of spoil trucked from the property.

Spoil shall be disposed of as noted in the description of the proposed work.
Generally, the spoil will be disposed of adjacent to the drain unless otherwise
specified. Should any property owner require that all or a portion of the spoil be
trucked away from their property, the cost of trucking spoil shall be assessed
totally to the property owner requesting same and will not form part of the total
cost of the drainage system. The cost of trucking away spoil from any future
maintenance work will be assessed directly to the property owner requesting the
same. Debris from vegetation removal will be removed from the property or
disposed of by agreement of the property owner.

For the reaches of drains within travelled municipal road allowances, the spoil
will be trucked away during the initial construction and any future maintenance
work where there is no opportunity to dispose of the material on site.

Access channels shall be provided through the levelled spoil material at every
location where existing drainage outlets are visible and/or identified during
construction by the Drainage Superintendent. The invert of the access channels
shall be consistent with the drain cross-section at that location.

Spoil excavated from the drain shall be levelled in a manner suitable for
cultivating crops where crops were previously cultivated. Where the drain is
adjacent to a grassed areca maintained by the owner, the spoil shall be levelled and
re-seeded with grass so that the area is restored to a like or better condition than
prior to construction.

5.3.2.1 Contaminated Spoils

Where soils are known to be contaminated but have been assessed to pose no
human health risk, on site spreading adjacent to the drain will be the practice and
acknowledge that the soils are not to be ‘moved’ off the property.
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Where soils are to be removed from the property, a sample will be collected and
analyzed for contamination prior to the commencement of removal. Where that
sample is shown to be contaminated and disposal of the soil will require disposal
at a registered facility in compliance with O.Reg 406/19, the owner will be
responsible for the costs to dispose of the contaminated soil from their property.

Once a contaminated sample is returned, the owner will be given the opportunity
to retain the soil on site instead of trucking for disposal.

5.3.3 Revegetation

The drain banks should be seeded as quickly as possible after excavating the
existing and proposed channels, and the spoil should be seeded on the day of
levelling. Seeding should occur in a manner that optimizes seed germination and
establishment of vegetation before mid-October and after late April.

Seed mixture used shall be applied at a rate of 40 kg/ha in the following
proportions:

Creeping red fescue 20 kg 50%

Perennial ryegrass 8 kg 20%

Birdsfoot trefoil 12 kg 30%
Total 40 kg/ha 100%

5.3.4 Private Drain Connections

Where private connections are made to the Municipal Drain, the connections are
to be compliant with the City of Port Colborne’s standards connection designs.
This includes the following connection types:
e Open channel connection — minimal allowance for grade and freeboard.
e Surface water flows — rip rap rock requirements for reducing or amending
sites of potential or evident erosion.
e Tile drain connections — use PE pipe to connect to a receiving channel.
e Berm and Orifice Flow Control - connections designed to control runoff
to specified flow rates.

Private connections are not part of the drain but are owned, and the landowner is
responsible for construction and maintenance. Where the Drainage
Superintendent or Engineer identifies a deficiency, the landowner is to make good
the connection. Deficiencies can be an eroded connection, a blocked connection
or a poor connection, and the landowner can accept having work done by the City
on their behalf to make good the connection based on a 50/50 cost sharing basis.
Where the City identifies a deficiency and the repairs are not made by the
landowner by the next cycle of drain maintenance, the City can make the required
repairs, and 100% of the cost will be assessed to the landowner.

5.4 Future Maintenance and Repair Provisions

EWA Engineering

The Drainage Act, Chapter D.17, Sections 74 through 84 governs future
maintenance, improvement and repair to any Drainage Works constructed under a
By-Law passed under this Act or any predecessor of this Act.
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Upon completion of the Oil Mill Creek Drain works described in this Report, the
City of Port Colborne will be responsible for future maintenance of the drain with
the cost assessed to the upstream lands and roads using the Assessment Schedule
in Appendix B and pro-rating the assessment based on the actual cost using the
Outlet Liability Assessment — Section 23. Special Assessment shall not apply to
maintenance work except where maintenance works are related to culvert/bridge
replacement or upgrades.

The following are the identified maintenance sections anticipated to meet the City
target of performing maintenance on a drain once every 10 years with a site
specific assessment on a 5 year schedule.

OMC Drain

o

Outlet; including gate and closed conduit to Vimy Ridge Rd
0-119 to 0+000

A Regular Annual visual inspection.

Catchbasin inspection (2), and

a 10 year video inspection and/or Confined Space Entry (CSE)
walk-through.

Middle 0+000 to 0+905

Where the existing bottom is deeper than the design grade line,
no further excavation, bank obstruction removal only.

The riffle and pool addition will restore the grade line with no
grade maintenance required. During this time, brushing and bank
restoration are recommended on a 10-year cycle or as required by
visual inspection on a 5-year cycle.

Upper OMC Drain, 0+905 to 1+944 EOD

Perform regular 5 year inspection cycle and maintenance as
determined by survey inspection.

E2 & E3 Branch Drains scheduled maintenance from inspection over

length from outlet to EOD
o E2:0+000
o E2:to 0+350 lower reach over excavated and realigned of new

outlet monitor at 10 year interval.

o E3:0+000 to 0+222 grade reconstruction through paddock

monitored at 5-year intervals.
West Branch

o  West Branch, 0+000 to 0+208 North of Vimy Ridge Rd,
minimal maintenance expected from existing over depth to grade
line. Spot maintenance where required.

o WB, 0+208 to 0+647,
regular 5 year inspection cycle and maintenance as determined by
survey inspection.

o WB, 0+647 to 1+188 EOD regular 5 year inspection cycle after

rock removal to confirm grade line. Maintenance forecast for
light work based on rock to grade line.

E1 Branch Drain scheduled maintenance reflects proposed works.

o

E1: 0+000 to 0+515 lower than the proposed grade line, monitor
only.
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o EI: 0+515 to 14277 inspect on 5-year interval. Maintenance only
to grade line with survey validation.

These recommended maintenance and inspection cycles are to be adjusted as
evidenced by physical conditions within each Drain and Branch Drain.
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5.5 Construction Summary

The following table lists construction activities by property, starting from the
outlet and proceeding upstream.

Section 78 — Proposed Improvements
Table 2 Oil Mill Creek Drain Construction Summary

Property / Owner Drain From To STA Length | Working Work Description
Side STA Side

Oil Mill Creek Drain
Outlet Improvements

271104000231501 / SOUDER, Both 0-088.7 | 0-119.3 30.617 Both Improvements to the existing outlet:
CATHERINE R Flap Gate Changes and relocate winch.
Table 3 West Branch Drain Construction Summary
Property / Owner Drain From To STA Lengt Working Work Description
Side STA h Side

West Branch Drain

271104000242101 / PORT 0+000 0+098.5 98.5 East

COLBORNE CITY

271104000241900 / FIDDY, CHARLES JOHN; 0+098.5 0+129.1 30.6 East

FIDDY, LILLIAN NICOLE

271104000242101 / PORT 0+129.1 0+207.6 78.5 East

COLBORNE CITY

Vimy Ridge Road 0+207.6 | 0+317.3 109.7 West Replace Culvert WB-CS-05 2595 Vimy
Rd. with CSPA 900x660

271104000243200 / FIGUEIRA, 0+317.3 0+367.0 43.6 West

MARIO

271104000243600 / MCADAM, RICHARD 0+367.0 | 0+458.7 97.8 West

WILSON

Pinecrest Road 0+458.7 | 0+750.0 291.3 West Replace Culvert WB-CS-09 462 Pinecrest
Rd with CSPA 800x580
excavate to design grade line starting at
0+647

271104000302610 / METCALF, IVANA 0+750.0 | 0+780.0 30 South Replace Culvert WB-CS-11 446 Pinecrest

KOMLIJENOVIC; METCALF, THOMAS ASA Rd with CSPA 680x500
Excavate to design grade line

271104000302100 / BEGG, 0+780.0 | 0+854.8 74.8 South Relay Culvert WB-CS-12 426 Pinecrest

TERRY-LYNN Rd. at excavated lower design grade
line. Rock removal to project riffles and
pool.

271104000301700 / KRIEGER, LESLEY EILEEN | 0+854.8 | 0+889.2 34.4 South Excavate to design grade line, rock
removal to project riffles and pool.

271104000301600 / MORRISON, HALEY 0+889.2 | 0+907.5 34.4 South Excavate to design grade line, rock

MARILYN; MINOR, DUNCAN LINCOLN removal to project riffles and pool.

271104000301500 / HOLODAY, SUSAN- 0+907.5 0+957.7 50.2 South Replace Culvert WB-CS-14 2366 Firelane

PIETRAS; HOLODAY, RICHARD 2 with PE600 2W. Excavate to design
grade line and rock removal to project
riffles.

271104000301400 / JASEK, COLLEEN R; 0+957.7 | 0+991.6 33.9 South Replace Culvert WB-CS-15 2334 Firelane

JASEK, JOHN M 2 with PE600 2W. Excavate to design
grade line and rock removal to project
riffles.

271104000301300 / GROOM, JOSHUA 0+991.6 1+025.5 33.9 South Replace Culvert WB-CS-17 316 Firelane

NATHAN; GROOM, KRISTAL LYNN 2 with PE450 2W. Excavate to design
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grade line and rock removal to project
riffles.

271104000300900 / REPEC, 1+025.5 | 1+188 162.5 South Excavate to design grade line and rock
JENNIFER removal to project riffles.

Proposed Centennial Wetland Branch

Drain

271104000242101 / PORT Both 0+000 0+173.5 173.5 East Construction reverse channel to weir to
COLBORNE CITY control fill/outlet of runoff stormwater

to detention wetland.
Excavate detention wetland and
stockpile spoils onsite.

Section 74 — Maintenance Works

Table 4 Oil Mill Creek Drain Maintenance Construction Summary

Property / Owner Drain From To STA Length | Working Work Description
Side STA Side
Oil Mill Creek Drain
271104000232900 / PARR, Both 0-069.1 0-088.7 19.572 Both
MARTIN JOHN; PARR, LINDSEY
MARIE
271104000233100 / PRUYN, Both 0-038.8 | 0-069.1 30.253 Both reveal and maintain existing PE CB
FRANCIS MATHEUS ROBERT;
PRUYN, HENRIETTE
271104000232900 / PARR, Both 0-019.6 0-038.8 19.226 Both
MARTIN JOHN; PARR, LINDSEY
MARIE
271104000233100 / PRUYN, Both 0-016.1 | 0-019.6 3.457 Both reveal and maintain existing PE CB
FRANCIS MATHEUS ROBERT;
PRUYN, HENRIETTE
Vimy Ridge Road 0+003.8 | 0-016.1 16.113 Both Pipe inspections on an 8 to 10 year
cycle. Last inspection was completed
in 2016
271104000230000 / SCHULTZ, Both 0+003.8 | 0+014.8 11 South
WINKLEY JANE; SCHULTZ, side
DOUGLAS ALLEN
271104000230100 / Both 0+014.8 | 0+033.5 18.7 South
ALEXANDER, KATHRYN RUTH side
271104000230200 / DE Both 0+033.5 | 0+049.3 15.8 South
OCAMPO, MARTINIANO; DE side
OCAMPO, AMELIA
271104000230300 / Both 0+049.3 | 0+065.3 16 South
ZIEMIANSKI, DEREK; side
HOCHREITER, MELISSA MAY
271104000230400 / VAN ESCH, Both 0+065.3 | 0+080.6 15.3 South
STEVEN CARMEN; VAN ESCH, side
KAITLIN MICHELLE
271104000230500 / GAME, Both 0+080.6 | 0+096.3 15.7 South
RYAN DOUGLAS; GAME, RENEE side
MARIE
271104000230600 / MCCOMBE, Both 0+096.3 | 0+111.9 15.6 South
LAURIE; DEROSE, LEONARDO side
271104000230700 / DEROSE, Both 0+111.9 | 0+127.3 154 South
LEONARDO; MCCOMBE, LAURIE side

EWA Engineering
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271104000242101 / PORT
COLBORNE CITY

Both

0+127.3

0+902.6

775.3

Both

Construct a plunge pool on the
downstream side of the existing twin
culverts. Construct riffles using West
Branch rock spoils.

Construct Wetland with branch drain
outlet at OMC station 0+424

Pinecrest Road

0+902.6

1+292.6

1026.9

West

At 663 Pinecrest Rd

Relay 950mm on proposed grade line
with 50mm embedment, 150mm
compacted granular base to SPD 95%,
concrete grout the joint to seal.

271104000499900 / PORT
COLBORNE CITY

Both

1+292.6

1+306.6

14

Both

Replace existing CSP 500 with 750PE
320 kPa to design grade with 25mm
embedded.

Table 5 E1,E2 and E3 Branch Drain Construction Summary

Property / Owner Drain From To STA Lengt Working Work Description
Side STA h Side
E1 Branch
271104000242101 / PORT Both 0+000 0+104.5 104.5 East
COLBORNE CITY
271104000240900 / LAUR Both 0+104.5 | 0+846.9 742.4 East/ Excavate to design grade line starting at
CAROL JAYNE ESTATE; LAUR, South / 0+515 with spoil spread adjacent to the
JOHN THOMAS; LAUR, MICHAEL East drain.
JOHN Relay E1-CS-03 twin PE 600mm culverts
to design grade line
271104000240710 / KALYNUIK, Both 0+846.9 | 0+874.6 27.7 East Excavate to design grade line with spoil
CATHY ANN; KALYNUIK, JAMES spread adjacent to the drain.
VAN
271104000238600 / VANDER Both 0+874.6 | 1+074.2 199.6 South Excavate to design grade line with spoil
VAART, LEONARDUS J; VANDER spread adjacent to the drain.
VAART, MARGARET ANN
271104000238700 / SZABO, Both 1+074.2 | 1+273.5 199.3 South Excavate to design grade line with spoil
MONICA ANN; GRAY, ROGER spread adjacent to the drain.
WAYNE
Cedar Bay Rd Both 1+273.5 | 1+277.0 3.5
E2 Branch
271104000242101 / PORT Left 0+000 0+277.5 277.5 West re-align 35m of the existing channel
COLBORNE CITY with improved flow connection to Qil
Mill Creek Drain

271104000238600 / VANDER Left 0+277.5 | 0+348 70.5 West Excavate to design grade line starting at
VAART, LEONARDUS J; VANDER station 0+225 to EOD 0+350 with spoil
VAART, MARGARET ANN spread adjacent to the drain.
271104000233300 / Right 0+020.1 0+089.7 69.6
MARTINEAU, WILFRED ROMEO;
MARTINEAU, ROXANNE
STEPHANIE
271104000234100 / SCHNEIDER, Right 0+089.7 | 0+130 40.3
WENDY LORRAINE; STOUT,
CHRISTOPHER JOHN
Firelane 4 Right 0+130 0+150.1 20.1
271104000234200 / 788833 Right 0+150.1 0+190.3 40.2
ONTARIO LIMITED; O'CONNOR,
ELIZABETH
271104000235600 / ALEK, Right 0+190.3 0+230.5 40.2

CHRISTOPHER PAUL; ALEK,
WENDY LEE

EWA Engineering
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JuneRd Right 0+230.5 | 0+250.6 20.1

271104000235700 / KNIGHT- Right 0+250.6 | 0+291 40.4
WOODWARD, BARBARA

271104000237300 / KELLY, Right 0+291 0+331 40
ROBERT JAMES; KELLY, MARY
ANN

271104000237610 / BEAM, Right 0+331 0+351.1 20.1
JONATHAN IRVIN

271104000237400 / PORT Right 0+351.1 | 0+351.6 0.5
COLBORNE CITY

E3 Branch

271104000242101 / PORT Both 0+000 0+004 4 Both realign to E2 revised outlet.
COLBORNE CITY

271104000233300 / Both 0+004 0+127.3 123.3 South replace the existing culvert with a new,
MARTINEAU, WILFRED ROMEO; construct a cobblestone low flow
MARTINEAU, ROXANNE channel with an overflow channel to a
STEPHANIE new outlet

271104000233200 / PETRUS, Both 0+127.3 | 0+204.5 77.2 South
MICHAEL LESLIE; PETRUS,
BRADLY MICHAEL

Cedar Bay Rd Both 0+204.5 | 0+222 17.5
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6 Drainage Works Financing

6.1 Eligible Cost of Works

The Drainage Act stipulates what is or isn’t eligible as a cost of construction or
cost of the proposed works. Many reports are prepared on the basis that a single
aspect of construction will be undertaken; however, for the Oil Mill Creek Drain,
there may be one period of construction or several depending on the construction
progress selected by the City of Port Colborne. The implementation of the
proposed works is not detailed in this report. It is implemented by the City of Port
Colborne to make the most effective use of existing resources and ensure the most
cost-effective construction effort is achieved on behalf of the assessed
landowners.

As required by the Drainage Act, Chapter D.17, Section 59(1), the Council may
call a meeting if the contract price exceeds 133 percent of the estimated

construction costs. These costs are estimated and shown in Table 6 Oil Mill
Creek Estimated Cost of Construction

6.1.1 Admin & Engineering Costs

Administration costs identified with the Oil Mill Creek Drain are two items:

e C(City project-related interest charges, and

e GST tax charged to the project at the municipal rate.
A survey was completed of the Drain at a cost of $15,394.50
The fees for EWA Engineering Inc. are assessed to the project as $103,535.52
and will be assessed to the cost of the works. There were two Change Orders to
complete the work authorized, and assessed as part of the cost of producing the
report.
CAD effort expended by the City is presented as $73,424.

A budget for engineering services during construction is set at $1,500.

The total Engineering costs for the Oil Mill Creek Drain included in the
Assessment Tables is $193,854.02

The administration portion of the assessable fees is $74,369.41 for a total
assessed Engineering and Administration cost of $268,223.43.
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6.2 Capital Construction Cost

The estimated construction cost of the project is shown in the following table.

Table 6 Oil Mill Creek Estimated Cost of Construction
Construction Management Estimated Costs S 41,000.00

Section 78 - Proposed Improvements for Construction

OMC Outlet Improvements S 27,637.50
Oil Mill Creek Improvements - 0+360 to 0+480 S 124,515.40
West Branch Improvements - 1188m S 69,025.00
5
5

Interval E1 Branch Drain Sta 0+515 to 0+880 11,975.00
Interval E1 Branch Drain Sta 0+880 to Sta 1+277 - 400m 6,455.00

Section 74 - Maintenance Works for Construction
E2 Branch S 13,300.00
E3 Branch S 10,145.00
Oil Mill Creek Drain - Upper Watershed S 39,325.00
Sub-Total Estimated Cost of Construction $343,377.90

6.3 Maintenance Costs

Included in the estimated cost of construction are allocations for costs related to
drain maintenance works, including vegetation removal and re-grading, that are
included in the construction cost as Section 78/74 works.

Adjustments from the previous grade lines are identified as works to be
completed as Schedule 74 maintenance. These are not a redesign of a grade line
in most cases as much as they are recognizing the grade line using metric and new
datums.

6.4 Principles of Assessment

The following are general and specific principles used to assess costs for the Oil
Mill Creek Drain according to the Regulations formed under the Drainage Act
using our understanding of the Act and seeking the most fair methods to share
costs to ratepayers within the Oil Mill Creek Drain Watershed.

1. Assessments are a method to calculate a contributing property’s share of
drainage works, hereafter referred to as a Drain.

2. Each Drain is defined by a fixed point of commencement that traverses to a
fixed Outlet, which may be a receiver or another Drain.

3. A property contributes to drainage work if any portion of the property directly
or indirectly contributes to a runoff flow to the Drain.

EWA Engineering Page 35



City of Port Colborne

EWA Engineering

Oil Mill Creek Drain Report

4. A Drain is any constructed or existing natural method of conveyance or
stormwater management function that moves or controls water from one
collection point to a discharge point, an Outlet.

5. The use of a property, whether farming, residential, or vacant, does not define
the benefit of the Drain. The benefit of a drain is realized equally among all
properties with runoff to the Drain.

6. An excess or additional benefit is realized for any property or group of
properties for which a higher standard of drainage service is required for the
specific use of a property for which a higher value is realized.

As an example, where a market garden farm requires additional pumping for
cither irrigation or reducing the water surface in the drain, then the additional
costs for that are borne by the benefitting lands.

7. Similarly, where a property or group of properties is provided with a lower
standard of drainage service or where such property or properties provides a
stormwater management function within the drainage works of the Drain, the
value of the lower service or function is determined at a rate commensurate with
the benefit to the drain.

As an example, where a property converts a portion of their lands (or the entire
property) to a wetland or other stormwater management feature that reduces the
peak flow of the runoff, thereby reducing or enhancing the capacity of the Drain
to improve drainage and reduce flooding, then a commensurate benefit is realized
to the volume of water removed from the runoff hydrograph.

Where the volume of detained runoff is small relative to the capacity of the drain,
this contribution is deemed to be negligible. Where the volume detained is below
1% of the total runoff volume for the Drain, there is no real benefit realized for an
individual Stormwater Management Feature.

8. The capacity of the Drain is determined based on a hydrologic model forecast
of precipitation based runoff. Therefore, each property realizes a drain benefit
based on the proportion of predicted runoff for their property. Predicted runoffis
a product of the following attributes, which are determined for each property:

a. Area contributing to runoff;

b. Land use as it relates to runoff;

c. Land topography;

d. Proportion of hard surfaces vs soft surfaces as they relate to infiltration;

and

e. Stormwater management features specially built to reduce the rate of

runoff.

9. A benefit is realized for a property that causes a physical change in the Drain
works to serve a particular use or surface water benefit to the property. An
example is a culvert, which provides access to a property across a drain.

10. A benefit/assessment is realized for Municipal, Regional or Provincial lands

held as Rights of Way that cause or require additional infrastructure, effort or
costs related to the Drain. (Section 26)
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11. Where a cost to the drain is realized through effort during construction or
otherwise for the protection of flora, fauna or quantity or quality of stormwater
runoff, this cost is born proportionally amongst all watershed contributing owners
at the same rate as established for Drain benefit.

12. For the Oil Mill Creek Drainage works being considered, a Drain already
exists, and the proposed assessment is to recognize a service or benefit that
already exists and is being confirmed to exist through the creation of the report
and assessment schedule.

13. For utilities that require additional work, changes in design, or protection
during construction, those costs are borne by the owner of the utility.

A modern infrastructure concept missing from the Drainage Act, or not explicitly
directed regarding assessment, is the service level of the drain. For an urban area,
explicit service levels are documented through municipal design standards and
expectations, often codified into operation manuals that establish the expected
service levels. While there are aspects of this in the Drainage Act, service levels
and the possibility that they may vary from property to property or region within
a Drain area are not explicitly discussed. The concept is that for a basic service
level for a farm, the requirement is for flooding not to be sustained such that
plants are drowned. However, there is no direct link between depth to damage
such as what is accepted in an urban area. Rural residential properties as
compared with farm properties where the farm service level is to have the
flooding removed within 24 to 36 hours while the residential service level
expectation is to have no flooding within the property limits that might enter a
building below grade and cause damage. Flooding depth is to be kept below all
sill levels.

This difference in service level expectation, for example, are market garden farm
operations when present in a drain seeking flood elevation control using
mechanical pumping systems.

While efforts within the drain design and assessment have been made to address
water quality as well as quantity, there are limits within the Drainage Act to
address water quality as a direct benefit from drainage.

Benefit (Section 22)

This Assessment is based on the creation of land value through the creation of a
new or additional drainage system. In the Oil Mill Creek Drains, the drain already
exists and has for some time (more than 100 years).

Outlet Liability (Section 23)

This is the primary basis for the assessment of the maintenance and drain works.
Assessment is based on each individual property’s contributing runoff. This is
determined by the arca flowing to the drain and runoff factor C. The runoff factor
C is the Rational Method for predicting peak runoff and does not predict the
runoff volume (note special benefit used for site-specific SWM facilities).

The C factor for assessing property runoff is selected based on the property

zoning. Where a property is not currently farmed but is zoned for farming, then a
C factor is selected based on the potential use of the property. C factors are not
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adjusted for variations in Residential properties. Residential properties with or
without buildings are assigned the same C factor. Thus, the C factor is not a
current prediction of runoff for an individual property but a Factor to assess the
potential runoff based on the property’s potential use in the present and in the
future.

The following drain features are part of the whole system and are paid for through
the outlet assessment:
e Channel Clearing and Re-grading
e Sediment Basins
o  Where a channel is re-aligned to improve the drain function and not
caused by a property’s use, the cost of the channel re-alignment is
assessed as an outlet liability assessment.

Special Benefit (Section 24)

The following are assessed costs considered as special benefits:
e Culverts,

Fordings,

Closed Conduit conveyance (piped flow)

Erosion protection works,

Channel re-alignment for property improvement.

The cost of a culvert is assessed against the property owner based on a 50/50 split
in the cost assessed against the drain watershed. Unless the culvert is near the
outlet and the cost is shared on an area proportional basis.

Table 7 Section 24 Special Assessments

Roll No

Owner

Assessed
Benefit

Owner
Portion

Proposed work

E1 Branch

271104000240900

LAUR CAROL JAYNE ESTATE; LAUR,
JOHN THOMAS;
JOHN

Existing twin PE culverts to 50% $4,263.23
be relaid to grade. All costs

shared 50/50 with owner.

LAUR, MICHAEL

E2 Branch

271104000242101

PORT COLBORNE CITY

Re-align outlet construct 100% $13,642.35
new confluence with
existing spoil to fill in the
previous channel.
Restoration includes seeding
on natural materials

fibermat.

E3 Branch

271104000233300

MARTINEAU,
MARTINEAU, ROXANNE STEPHANIE

WILFRED ROMEQO; | replace culvert and improve 20% $850.00
inlet/outlet conditions E3-
CS-01: 6m-HDPE 450mm
REMOVE AND REPLACE
CULVERT WITH 525mm D PE
CULVERT 6m WITH 100mm B
GRAVEL BEDDING AND TO

THE PIPE HAUNCHES

West Branch

271104000301300

GROOM, JOSHUA NATHAN; GROOM,
KRISTAL LYNN

WB-CS-17 - 2316 Firelane 2
Replace with 6m @ 0.11%
PE 450

50% $3,255.56

EWA Engineering
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271104000301400 JASEK, COLLEEN R; JASEK, JOHN M WB-CS-15 - 2334 Firelane 2 50% $3,348.58
Replace with 6m @ 0.11%
PE 600
271104000301500 HOLODAY, SUSAN-PIETRAS; | WB-CS-14 - 2366 Firelane 2 50% $3,178.05
HOLODAY, RICHARD Replace with4m @ 0.11%
PE 600
271104000302100 BEGG, TERRY-LYNN WB-CS-12 - 426 Pinecrest Rd 50% $2,325.40

lower existing 3m - CSP Arch
550x900 culvert

271104000302610 METCALF, IVANA KOMLIENOVIC; | WB-CS-11 - 446 Pinecrest Rd 50% $5,115.88
METCALF, THOMAS ASA Replace with 15m@0.11%
CSP 900 with 0.050
embedded
271104000302700 1000071167 ONTARIO INC WB-CS-09 - 462 Pinecrest Rd 50% $4,185.72

Replace with 10m@0.11%
CSP 900 with 0.050

embedded
271104000242700 MACCABE, NATALIE ANN BETHANY; | WB-CS-05 - 2595 Vimy Ridge 50% $3,604.37
APOLCER, JEREMY MATHEW Rd Replace with 6m@ 0.11%
CSPA 889x610 with 0.050
emb
OMC Upper
271104000499900 PORT COLBORNE CITY REPLACE O-CS-05 EXISTING 100% $10,580.57

500mm WITH 600 PE 320
kPa Replace TO DESIGN
GRADE WITH 25mm
EMBEDDED INVERTS, 12m @
0.2% USINV =177.235 DS
INV =177.210

In addition to assessed costs considered for special benefits, there is also
recognition through the use of the Special Benefit for stormwater management
facilities within the watershed that reduce the peak flow used to determine the
outlet assessment. These facilities that may already exist in the watershed are
recognized as having a benefit in reducing peak flow by determining the available
volume is greater than the 24 hour peak flow volume predicted for the 1:2-year
design storm.

e Site Specific Stormwater Management (SWM) Facilities
e Wetlands,
* Ponds, (natural and stormwater)
e Natural occurring features
e Kettle lakes, and
* Bog lands.

Special Assessment (Section 26)

There are special assessments, as recognized under the Act, for public (not
private) roads and utilities that have or require additional costs to the drainage
system.

In addition to the projected assessments for Right of Way lands as determined by
the outlet assessment, any other costs for road crossings or protection of utilities
during construction are assessed to the road owner or utility owner. In the case of
Oil Mill Creek Drains, all of the existing drain culverts and road crossings are to
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be maintained as is, and additional costs are not planned or identified. If
replacement is required in the future, drain crossing culverts for roads are
replaced 100% at the road authority’s cost.

Also included are costs related to impacted utilities such as Enbridge. These costs
can be additional effort during construction to protect or meet site supervision
requirements by the utility. This may also include costs to move infrastructure if
required by site conditions.

1. Where a Drain assessment schedule already exists, and a prior maintenance
and assessment schedule is known to exist, then a Schedule 29 allowance is
accepted and recognized through a past report and schedule unless it can be
shown otherwise.

2. Where a Drain is re-aligned to a new path, then a Section 29 allowance for
land taken is recognized. This can be amended by the restoration of any lands to
the same owner by the same re-alignment. Thus, a net allowance can be realized
where that is shown to be the case.

3. Where previously no Drain was recognized but already existed as a flow path,
then a Section 31 allowance can be realized along with a one-time creation of a
current and future easement for Drain maintenance activities as a Section 29
allowance. This is specifically for the creation of Branch Drains.

4. All property valuations are based on the same basic valuation per the
Schedule of Costs.

5. Any tree or feature placed within a drainage works right of access for
maintenance is not eligible for compensation.

Section 29 Allowance
(One time payment for land taken)

Where a Drain already exists and has had maintenance in the past, a work zone is
assumed to exist, and a one-time payment for the work zone easement has been
made. No further payment for a work zone or easement is deemed to be required
based on the pre-existing work zone, regardless of whether that is known to exist
or shown to exist in an explicit reference in a previous Engineer’s report.

Where a Drain re-alignment is proposed, then a Section 29 allowance is
determined. The determination is based on a 10m work zone running parallel to
one side of the drain commencing at the Top of Bank. The Drainage Engineer
determines the side from which work is done and shown on the Plans for
Construction. The value is based on a single value of land figure as shown in the
Schedule of Costs, and because the access is intermittent with the owner retaining
ownership and access / use of the land for farming or otherwise, a factor in the
assessment value of land is applied. Since the work zone is likely to be occupied
on a 20-year maintenance cycle, a 1/20 factor is to be applied.

Where a buffer is established that restricts the use of the land adjacent to the
drain, then a full payment for land taken based on the value established is made.
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Section 30 Allowance
(Payment for damages during construction)

Awarded where work on the drain, such as maintenance, that damages crops
which can not be restored. This does not apply to grass or any other ornamental
feature restored to a similar condition as existed pre-construction. All damage
calculations are based on agricultural crop losses.

For any trees removed for construction with a greater diameter than 150mm at
breast height (DBH), compensation in the form of saplings is offered. Where a
tree is removed, 2 saplings of a variety native to the area are offered for planting
outside the work zone as compensation, and no award for compensation is made.

Section 31 Allowance
(Incorporate a Private Drain)

This type of allowance is to credit the construction effort of a private drain as it
relates to the private drain being incorporated into a municipal Drain.

The value of the private drain depends on the condition and contribution to the
function of the Drain. The cost to construct a similar channel would be based on
the Schedule of Prices for valuation purposes. The cost to maintain it would be
subtracted.

Section 32 Allowance
(Insufficient Outlet)

This compensates affected owners for whom lands are not sufficiently drained by
the service level provided by the Drain or where lands are discharged into instead
of having a sufficient outlet.

No allowance 1s made for Section 32 in the OMC watershed.

Section 33 Allowance
(Loss of Access)

Where a re-aligned Drain crosses the property and cuts off access, an allowance
can be granted. This is offered as compensation where the landowner accepts the
loss of access as the lessor of the cost to construct a culvert, bridge or fording to
provide access. It can also be used to recognize a wetland where drainage is
deferred in favour of the wetland’s use of storage of runoff within the Watershed.

No occurrences of this within the Oil Mill Creek watershed are newly recognized
within this report. There may be previous occurrences which are assumed to have
been recognized in previous reports.

6.4.2 Riparian versus Watershed Benefit

EWA Engineering

The Drainage Act contains several key concepts, of which two are directly
relevant to determining assessments:

e Injuring liability, Section 23 (1), and Outlet liability, Section 23 (2).
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e Special Benefit Assessment, Section 24.

Where there is no extenuating circumstance to the direct flow of the channel, the
whole benefit of the Bank Restoration and Improvement Program is that 100% of
the cost is assessed to the adjacent landowner as a Special Benefit.

Where there is an extenuating circumstance to the flow of the channel, such as a
bend, or other alignment adjustment, a tree or other object that obstructs flow and
causes a change in velocity against a bank, then the cost of the Bank Restoration
and Improvement Program is split with a portion allocated to the upstream
watershed and a portion assigned to the benefiting adjacent landowner(s) as a
Special Benefit. The ratio of an upstream area determines the portion compared
as a percentage of the entire watershed area.

The Engineer’s determination of the external influences of flow impacts requires
the application of a bank protection measure. Bank protection measures rely on
the acceptance and at the request of the adjacent landowner and are not applied
without the landowner’s acceptance. It is the choice of the Engineer to select the
appropriate measure for the Drain.

6.4.3 General Instructions to Property Owners, Road Authorities and Public

Utilities

EWA Engineering

The principles of the Drainage Act are:

e Drainage is a collective good that benefits all landowners. However,
drainage does not have to benefit all landowners equally.

e All landowners cooperatively fund the drainage works proposed. There
is no direct financial government role in the drainage works other than
administrative.

e Landowners are assessed a financial share of the cost for the drainage
works based on their respective drainage benefit.

e All drainage costs are borne by landowners, including allowances.

e Drainage is provided based on an identified service level for a specified
size of storm. The standard storm, 1 in 5-year frequency, for basic open
channel design is 68.9mm over 24 hours. A storm of a larger size or
intensity may cause flooding. The tile placed at the bottom of an open
channel is provided for drainage, not conveyance capacity.

For more details, refer to the OMC Watershed Hydrology and Hydraulics
Report.

A best effort has been made to compose a fair and reasonable assessment of costs
to each portion of the contributing lands.
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Owners of qualifying agricultural land are presently eligible for a grant from the
Ontario Ministry of Agriculture, Food and Rural Affairs of up to one-third of the
cost of their assessment. This grant would be applied for by the City of Port
Colborne and applied to the property owners’ assessment at the time of final
billing. The Assessment Schedule indicates lands that, based on information
provided by the municipality, qualify for the agricultural land use rebate. The
final determination of eligibility is the decision of the Ontario Ministry of
Agriculture, Food and Rural Affairs. To be eligible for a grant, the property
owner must have a Farm Property Class Tax Rate.

For additional information on the Agricultural Drainage Infrastructure Program,
refer to the OMAFRA website at www.omafra.gov.on.ca.

6.5 Cost, Allowance and Assessment Schedules

EWA Engineering

The Assessment Tables are included in Appendix B. The following sections
provide a summary report of those calculations.

Construction costs are allocated using the Interval ratio along with the
Administration and Engineering Costs.

The cost of a new culvert to replace the Friendship Trail crossing east of Pinecrest
Rd is allocated to the City of Port Colborne along with approach channel
improvements and associated swale re-grading as a Private Drain Connection
responsibility in recognition of the Friendship Trail as a barrier to the natural
drainage. There is an assessment of cost during the construction of the culvert to
the Niagara Regional Broadband Network for the cable that currently passes
underneath the existing culvert. The cost is related to the protection and/or
lowering of the cable to facilitate the construction of a new culvert.

Additional to these costs will be Administration and Engineering Costs related to
the design.
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City of Port Colborne

Oil Mill Creek Drain Report

7 Oil Mill Creek Drain Report Conclusions

This report has identified a series of drain improvements, including maintenance,
to ensure suitable channel design flows are achieved. Also, drain alignments
based on identified property impacts have been developed through the plan and
profile.

The following are summary descriptions of the planned improvements:

L.

The existing Oil Mill Creek Outlet.

The primary improvements are related to site safety for the operation of the
raising and lowering of the existing flap gate.

The inclusion of smaller flap gates to provide more passive flow
opportunities is a low-cost adjustment to reduce the frequency of gate
adjustment.

Grade line improvements to the E1 Branch

The proposed improvement to the grade line of El achieves a lower upper
channel bottom that will improve the outlet drainage serving the Bell Acres
subdivision.

Maintenance work and outlet re-alignment for E2 Branch
Convert the two outlet branch connections into one improved alignment flow
path for E2 and E3. Clean and improve the existing channel to Merkel Rd.

Channel geometry conversion for E3 Branch with culvert improvement.
The channel is compromised, and the existing culvert has grade line
problems. Reconstruction into a low flow and high flood channel geometry
with new culvert is proposed.

West Branch grade line culvert improvements, including rock removal and
reuse as riffles and pools on the OMC main channel.

The proposed Centennial Wetland will reduce runoff peak flow using flow
storage and slow release. The cost of the wetland is balanced against the
reduction in regular flooding that currently exists. However, the wetland does
not eliminate flooding, which still occurs for larger storms. The wetland does
reduce the impact of flooding events in all cases by giving room for each
flood event.

These improvements reduce the flooding impacts but do not eliminate the impact
of flooding especially for storms larger than the design case, 68.9mm per 24
hours.

EWA Engineering

Page 49



Appendices

Appendix A:
Drainage Design Drawings;
Plans, Profiles
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PROPOSED 600mm HDPE
DOUBLE WALL 320kPa - 9m
CULVERT INSTALLED AS
PER GD-05 PROTECT
EXISTING NRBN FIBRE

T \

OIL MILL CREEK DRAIN
| R LT =

L ||
~ 4|

| T

|

BEARSS DRAIN

BEAVER DAM DRAIN

i

§ /
CLEAR VEGETATION AND
CLEAN DRAIN BOTTOM TO
DESIGN GRADE. 1000m
SECTION 74

]
| | IS
RELAY CONCRETE PIPE AT
PROPOSED DESIGN GRADE

E1 BRANCH TO BE RE-GRADED
TO THE NEW DESIGN GRADE AND
CROSS -SECTION.

SEE OM.P3

0+800

WITH 50mm EMBEDMENT. |

COMPLETED WITH J \
CONCRETE PIPE JOINT WITH / -
GROUT OR WITH , |
EQUIVALENT APPROVED ‘ \ /
/ OIL MILL— | i = — |
— /[~ Toremk b, TR
S| | E— / DRAIN L 200 - |
CLEAR VEGETATION AND BRANGH el
CLEAN DRAIN BOTTOM TO 0 P 1
DESIGN GRADE FOR L

EXISTING E1 BRANCH
DRAIN. 770m OF
MAINTENANCE WORK.

PROPOSED CENTENNIAL
SWM WETLANDS

EAST AND WEST BASINS
SEE OM.SD-1 & OM.SD-2

PROPOSED CHANNEL, 30m

RIFFLE CONSTRUCTED | _“n
WITH WEST BRANCH ROCK || | bvsoo
SPOIL AS PER OPSD | WESTBRANCH =3\

sy

§ O/

0+000"

a4

222,050 & 222.060 \ . =i
o ! ADJUST EXISTING FIXED
REPLACE7 CULVERTSAT| | _T[ms3 s POSITION STEEL FLAP GATE
DESIGN GRADE SIZED AS ] i WITH PASSIVE COMPOSITE
PER OM.P5. RESTORE ‘ ) STEEL/ PE PASSIVE OUTLETS.
ACCESS TO LIKE OR =G REPLACE LIFTING WINCH ON
BETTER CONDITION \ —Fg | AN EXISTING CONCRETE PAD
>, i >
x £ | /
‘\ = 7 /!
[ - —
e el
ST 4
L\ g Rras
i | Vi s

o |
PROPOSED REGRADE TO DESIGN
WITH ROCK REMOVAL TO
| BW=0.6m.
i 380m WITH ROCK USED ON SITE
AS PER LANDOWNER DIRECTION
OR REMOVED TO BE USED WITH
THE RIFFLE, POOL & WETLAND
CONSTRUCTION

E1-CS03 TWIN 600MM PE
CULVERTS TO BE

i RECONSTRUCTED ON DESIGN
i GRADE.
‘l SEE DWG P3.

BEARSS DRAIN WEST
e ow o]
% \ RE-ALIGN E2 AND E3
BRANCH OUTLET TO
4 \ \ SINGLE CONNECTION
I \ TO OMC DRAIN

ECONSTRUCT 110m OF
7~ ||EXISTING DRAIN TO LOW FLOW -
FLOOD FLOW CROSS-SECTION. '
REPLACE EXISTING CULVERT
WITH A DOUBLE WALL 525mm D
PE CULVERT- 6m WITH 100mm B
GRAVEL BEDDING AND TO THE
PIPE HAUNCHES.

C

| SEE PRELIMINARY DESIGN
REPORT FOR
SUBMERSIBLE PUMP
SERVICE

—

o

500m 1000m

NOTES: PLAN VIEW |FGEND:

1. DMENSIONS ARE IN METRES UMLESS OTHERWISE NOTED

mm = DRAINAGE AREA BOUNDARY
DRAIN CENTERLINE
PROPOSED DRAIN CENTERLINE
DRAIN CHAINAGE

ABREAVEATED ROLL NUMBERS
|— SITE SPECIFIC DETAIL 1.

__ BOUNDARY OF AREA CAPTURED
IN' SITE DETAIL

-
N
L

DRAINAGE |
WORK
PROPOSED
ORAINAGE WORK |
COMPLETED.
BE ASSESSED)|

- OIL MILL CREEK
. DRAIN
: PLAN OF
\ o o YT CONSTRUCTION
T ‘%:EW OM.PLAN
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Appendices

Appendix B:

Cost Estimates &
Assessment Schedules
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Oil Mill Creek Municipal Drain
City of Port Colborne
Regional Municipality of Niagara

Section 74/78 & Section 4 Works under the Municipal Drainage Act.

Oil Mill Creek Summary of Proposed Works

Eligible Administration Costs
$268,223.43
Previous Construction Works Completed but not Assessed
$0.00|
Estimated Cost of Construction
Construction Management Estimated Costs S 41,000.00
Section 78 - Proposed Improvements for Construction
OMC Outlet Improvements S 27,637.50
West Branch Drain Improvements - 968m S 69,025.00
Oil Mill Creek Improvements - 0+360 to 0+480 Centennial Wetland S 124,515.40
Interval E1 Branch Drain Sta 0+515 to 0+880 S 11,975.00
Interval E1 Branch Drain From Sta 0+880 to Sta 1+277 - 400m S 6,455.00
Section 74 - Maintenance Works for Construction
E3 Branch Drain S 10,145.00
E2 Branch Drain S 13,300.00
Oil Mill Creek Drain - Upper Watershed S 39,325.00
Sub-Total Estimated Cost of Construction $343,377.90|
Drain Allowances
Sub-Total Drain Allowances $0.00
Forecasted Total Costs $611,601.33|
Assessment Schedule
Benefit Assessment (Section 22)
$0.00
Total - Benefit Assessment (Section 22) $0.00|
Outlet Liability Assessment (Section 23)
Private Lands $482,286.19
Road Right of Way Lands $63,191.43
Total - Outlet Liability Assessment (Section 23) $545,477.62
Special Benefit Assessment (Section 24)
Cedar of E1 Branch $0.00
E1 Branch $4,284.39
E2 Branch
PORT COLBORNE CITY $13,710.06
E3 Branch $850.00
West Branch $25,137.70
OMC Upper
City of Port Colborne $10,633.09
OMC Middle - Centennial Wetland $0.00
OMC - Outlet works $0.00
Total - Special Benefit Assessment (Section 24) $54,615.24
Special Assessments (Section 26)
E1 Branch
West Branch
E2 Branch
E3 Branch
OMC Upper
City of Port Colborne $7,912.08
Niagara Regional Broadband Network, (NRBN) $3,596.40
OMC Middle - Centennial Wetland
OMC - Outlet works
City of Port Colborne
Total - Special Assessments (Section 26) $11,508.47
Forecasted Total Assessments $611,601.34
-$0.01
EWA Engineering Inc 2024-07-22 Page 1
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PORT COLBORNE

Public Works Services

Memorandum
Date: March 12, 2024
To: Amy Parks, Theresa Bukovics
From: Tommy Flannigan, Municipal Drain Technologist
CCd: Alana Vander Veen, Drainage Superintendent
Paul Marsh, EWA Engineering Appointed Engineer
Re: Recap of May 9" 2022 Qil Mill Creek Drain site visit

Wetland creation

met at Centennial Park located in Port Colborne, where the Oil Mill Creek Drain
crosses through the park

took a look at the proposed wetland ponds on the North side of the park

there wasn’t any concern expressed from NPCA with what was proposed for the
proposed wetland creations

Re-aligning the oxbow west of tennis court

area of the drain, to create a more direct and easier flow path at the junction of
where E2 and E3 Branches connect to the main drain

discovered a lot more material to be removed then first anticipated for this work to
happen

the suggestion was made that the E2 branch outlet be re-aligned and connect to the
main drain at a better angle to increase a better flow

663 Pinecrest Road, Property Roll #240900, E1 Branch location

looked at the proposed abandonment (but to remain in place) piece the runs East to
West stationed 0+516 to 0+645 ish

the proposed re-alignment that would run from station 0+516 to the North edge of
property 663 Pinecrest Rd

walked the proposed E1 Branch re-alignment

noticed there is currently a ditch already in place overgrown with weeds and brush
NPCA agreed this re-alignment doesn’t cause any concern as it is already ditch

If we do not hear from you by May 31, 2022, we will assume the notes recorded above to
be correct.
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Oil Mill Creek Drain Special Provisions

Al. ROLES

The Contractor is responsible for the construction site including all approvals required for
compliance with applicable legislation not already completed by the City of Port Colborne.

The City of Port Colborne, who is further recognized as The Owner, shall be responsible party
for allocation of resources in support of construction where required, such as road occupancy
permits during construction.

The Drainage Engineer or the Drainage Superintendent shall supervise construction and the
Drainage Engineer, Drainage Superintendent or their representative shall respond to any
requests by the Contractor and identify any deficiencies between the Contractor’s work and the
Design documents.

The Drainage Engineer is the responsible designer and will provide technical direction to the
Contractor on an as needed and as requested basis from the Drainage Superintendent or their
representative.

A2 ENVIRONMENTAL CONDITIONS AND COMPLIANCE

The Contractor is wholly responsible for the site environmental conditions, compliance with
applicable approvals and existing legislation. The Owner will facilitate environmental approvals,
but the Contractor shall control the site and be the responsible party for all construction
activities.

General requirements to be fulfilled by Contractor:

a) Department of Fisheries and Oceans, DFO.
Requirements to protect Fish and Fish habitat.

b) Endangered Species Act, 2007 ONTARIO REGULATION 230/08
https://www.ontario.ca/page/species-risk

c) Ontario Water Resources Act, R.S.0. 1990, c. 0.40

d) On-Site and Excess Soil Management, 2019 ONTARIO REGULATION
406/19 Environmental Protection Act

e) 0. Reg. 675/98: Classification and Exemption of Spills and Reporting of
Discharges, Environmental Protection Act, R.S.0. 1990

Any other legislation applicable to the jurisdiction of the works.

A3 CONSTRUCTION LAYOUT

Conditions stipulated in the Niagara Peninsula Standard Contract Document also apply. Failure
to comply with these conditions will result in a reduction in payment to this item.

a) Stakes

Contractor is responsible for setting any layout, alignment or grade control stakes required for
construction. A Stake shall be placed to mark every cross-section grade and a second stake
shall be placed to mark the limits of the Working Zone. Work Zone Stake shall be 4’ wooden
stake painted red at the top of the stake. Grade stake shall be placed at the Work Zone Top of
Bank. X-Section stakes shall be placed at a maximum spacing of 25m. A recommended spacing
shall coincide with the Profile drawings.

SPSCI SP-1



Oil Mill Creek Drain Special Provisions

Prior to the start of Construction, the Contractor will stake and identify the difference between
the existing grade and the design grade. The Drainage Engineer shall review the stakes and the
measurement of the soil to be removed. Post Construction, the Contractor shall remove all
stakes.

b) Project Signage
The Contractor is responsible for the installation and removal of all construction signage and is
responsible for daily maintenance of all signage throughout the contract.

A4 INSTALL AND MAINTAIN SEDIMENT CONTROL DEVICES

In addition to the conditions stipulated in the Niagara Peninsula Standard Contract Document
and OPSS 577, the following shall also apply:

a) SILT FENCE

Silt fence is to be placed prior to disturbing soil adjacent to the drain that could be carried by
runoff into the drain. This excludes the area of the drain where The Contractor is working to re-
establish Drain grade and cross-section. It includes areas adjacent to the drain impacted by
clearing and grubbing for work access.

Silt fence shall be installed in accordance with OPSD 219.190, except that the minimum height
above the invert of the drain shall be 500 mm. Silt fence materials shall be in accordance with
OPSS 577.05.02.02 for geotextile and OPSS 577.05.03 for stakes. Stakes shall be 1.5 m
minimum height.

The silt fence shall remain in place for the duration of the section that the Contractor is working
and the Contractor shall make every effort to maintain it throughout the project. The Contractor
shall request Approval from the Engineer or the Drainage Superintendent for the removal of the
silt fence once each section of the drain is complete. Prior to the removal of the silt fence, the
accumulated silt shall be removed and levelled adjacent to the drain in accordance with the
disposal of excavated material section.

b) SEDIMENT BASINS

Sediment basins have been provided along the length of the drain in an effort to minimize the
transport of sediment. The Contractor shall construct the sediment basins in accordance with
the construction drawings in the locations indicated. Relocation of sediment basins can only be
undertaken upon approval of the Engineer.

The Sediment basin is to be constructed prior to the upstream work and shall be monitored
during construction for sediment accumulation and sediment removed if the basin has more
than 50% of the 0.5m depth occupied with sediment. Once the upstream work is complete, the
Sediment basin shall be converted from Construction to Final as per the Design Detail
Drawings. Sediment accumulated during construction shall be removed and disposed of in the
manner directed by the Contract.

A5 ACCESS & NOTICE

The City of Port Colborne’s Drainage Superintendent or designate shall provide affected
landowners with notice of the commencement of construction.

It will be the Contractor's responsibility to inform the various businesses and residences of daily
construction impacts in order to reduce/eliminate any problems with parked vehicles that may

SPSCI SP-2



Oil Mill Creek Drain Special Provisions

interfere with their operations. Ingress & egress to the abutting businesses and residences must
be maintained at all times.

The Contractor shall advise the Police Department, Fire Department and Niagara Emergency
Medical Service on a daily basis, with current status of the construction as it pertains to the
passage of traffic within the contract limits.

The Contractor will co-ordinate with local transit to ensure minimum interruption to bus
schedules. Transit, school buses and garbage and recycling service vehicles will be given
priority to maintain their schedule.

The Contractor shall also maintain/provide existing pedestrian access at all times to the
businesses and residents during all phases of construction in an acceptable manner.

A6 AS-CONSTRUCTED DOCUMENTATION

For the 'as-constructed' works, the Contractor must provide the City of Port Colborne with an electronic
version of the final drainage works as surveyed post construction, to be imported into AutoCAD or GIS.
This copy must confirm that the design grade and cross-section details for all drainage work and the
invert elevations and lengths for all culverts complies with the Engineer's Report. Survey spacing shall
be to a minimum of 25m.

All work must be in an acceptable electronic format that the City of Port Colborne can use and all work
must be completed using the verified geodetic benchmarks. The submission of the As-Constructed
works will be in a common delimited format having the form as follows:

o Numeric key, Northing, Easting, Elevation, Coded identifier & optional description

For the coded identifiers, the City of Port Colborne will provide a table for reference. The City will certify
the as-constructed files with respect to their completeness.

Failure to provide a certified as-built file will result in the delay of substantial completion and/or
contract completion. In the event that the contractor asks the City to perform the AS CONSTRUCTED
SURVEY, then payment for the lump sum item is negated.
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B1 EARTH EXCAVATION

Work under this item shall include the supply of all labour, equipment and materials required for
ditch excavation or any other type of excavation or earth work as outlined on the Contract
Drawings. Ditch work involves clearing, excavation, leveling, and seeding as required.
Specifications and information on the Contract Drawings shall take precedence over the
standard specifications outlined below. The specifications below shall take precedence over the
Niagara Peninsula Standard Contract Document Special Provisions B2.

B2 CONSTRUCTION

a) Vegetation Removal

All trees, brush, fallen timber and debris shall be moved from the ditch cross-section and to
such a distance on each side to eliminate any interference with the spreading of the spoil. The
roots shall be left in the banks if no bank excavation is required as part of the new channel
excavation. In wooded or heavily overgrown areas all cleared material may be pushed into piles
or rows along the edge of the cleared path and away from leveled spoil. All dead trees along
either side of the drain that may impede the performance of the drain if allowed to remain and
fall into the ditch, shall be removed prior to excavation and put in piles, unless directed
otherwise by the Engineer.

Any tree removed will be offered as wood to the property owner in the form of logs from the
trunk where they lay and to be moved from the site by the owner at their expense. Tree tops
shall be cut and limbs stacked as piles adjacent to the drain and within the work zone.

b) Excavation

The bottom width and the side slopes of the ditch shall be as shown on the profile(s) and/or
cross-sections on the Contract Drawings. Side slopes are normally one and one-half metre
horizontal to one metre vertical (1.5:1) unless otherwise noted on the Contract Drawings. If a
bottom width is not specified then any excavation required shall be from the bottom of the ditch
without disturbing the bank slopes subject to the clearing of brush required as described in a).

c) Profile

The profile(s) on the Contract Drawings show the depth and grade for the drain improvements.
The description and elevation of benchmarks that were established during the survey are shown
on the profile(s) in the location for each benchmark.

d) Line

The drain shall follow the course of the existing channel and/or shall be constructed in a straight
line as outlined on the Contract Drawings. A uniform grade shall be maintained in accordance
with the profile(s). A variation of one hundred millimeters (100mm) above the required grade
will require the Contractor to remedy the grade to that given on the profile. The Contractor may
be required to backfill any portion of the ditch that is excavated more than two hundred
millimeters (200mm) below the required grade. All curves shall be made with a minimum radius
of fifteen metres (15m).

e) Excavated Material

Excavated material (spoil) shall be deposited on either or both sides of the drain as directed on
the Contract Drawings. Spoil upon excavation shall be placed a minimum one (1) metre back
from the top of the bank, either existing or new. No excavated material shall be placed in
tributary drains, depressions, or low areas, which direct or channel water into the ditch so that
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no water will be trapped behind the spoil bank. The excavated material shall be placed and
leveled to a maximum depth of three hundred millimeters (300mm); unless otherwise instructed.
The edge of the spoil bank away from the ditch shall be feathered down to existing ground. The
edge of the spoil bank nearest the ditch shall have a maximum slope of 2:1. The material shall
be leveled such that it may be cultivated with ordinary equipment without causing undue
hardship on farm machinery and farm personnel. Wherever clearing is necessary prior to
leveling, the Contractor shall remove all stumps unless the Contract Drawings specify that
stumps can be covered with the leveled spoil. No excavated material shall cover any logs, brush
or rubbish of any kind. Large stones or boulders in the leveled spoil that are heavier than fifteen
kilograms (15kg or approximately 300mm in size roughly referred to as man stone or the size of
a stone that a single person can carry.) shall be moved to the edge of the leveled spoil nearest
to the ditch but in general no closer than one metre (1) to the top of bank.

Where it is necessary to straighten any unnecessary bends or irregularities in the alignment of
the ditch or to relocate any portion of an existing ditch, the excavation from the new cut shall be
used for backfilling the original ditch. Regardless of the distance between the new ditch and old
ditch, no extra compensation will be allowed for this work.

If the Contractor obtains written permission from an affected landowner stating that the owner
does not wish the spoil to be leveled and such is approved by the Engineer, the Engineer may
release the Contractor from the obligation to level the spoil. If spoil is not leveled that was to be
leveled as part of the Contract, the Engineer shall determine the credit to be applied to the
Contractor's payment. No additional compensation is provided to the owner if the spoil is not
leveled.

If the affected landowner requests that the spoil be removed from the site instead of being
spread adjacent to the drain within the work zone or that the grading requirement is to a higher
standard than suitable for agricultural cultivation, then the Contractor shall provide trucking of
the spoil including disposal at a suitable site or additional grading and shall provide the
Drainage Superintendent with the specific costs for each landowner who requests such work.
The Engineer shall assess the cost of the trucking of spoil to the landowner making such
request.

The Engineer may require the Contractor to obtain written statements from any or all of the
landowners affected by the leveling of the spoil. A written statement from the owners indicating
their complete satisfaction with the leveling of the spoil is sufficient to comply with this
specification. The final decision, with respect to leveling of the spoil, shall be made by the
Engineer.

f) Excavation Through Woodlots

The Contractor shall minimize disturbance through woodlots by reducing the limit of excavation
to the bottom width of the drain and a minimum side slopes. The drain shall be routed around
existing trees at the direction of the Drainage Superintendent or where requested by the
Engineer.

Prior to performing work through a woodlot, the Contractor in coordination with the Drainage
Superintendent shall mark all trees for preservation or removal within the Drain or Workzone.
This mark will consist of a physical identification that will be easily understood by the landowner
and consist of either colour ribbons or specific paint markings (green to keep, red mark of an ‘X’
for removal).
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g) Excavation at Bridge and Culvert Sites

The Contractor shall excavate or clean through all bridges and culverts to match the grade line
and the downstream channel cross-section. Bridges that span from bank to bank may be
carefully removed to permit excavation below the bridge and then replaced to original condition.
Permanent bridges must be left intact. All necessary care and precautions shall be taken to
protect the structure. The Contractor shall notify the Engineer before completing excavation in
the area of a bridge or culvert if the excavation will expose the footings or otherwise cause
bridge instability.

Where the invert of any pipe culvert is above the grade line, the Contractor will be required to
remove the culvert, clean and relay it, so that the invert of the culvert is one hundred and fifty
millimetres (150mm) below the grade for the ditch bottom at this location.

h) Obstructions

In all cases, the Contractor shall ensure that the finished drain is clear of obstructions to flow.
The contractor will ensure that trunks are cut flush and that any debris or snags are removed as
part of the bid price.

i) Fences and private furniture or equipment

The contractor will use the identified work zone for access and shall restore any fences to an
equivalent or better condition than before construction. Where possible the Contractor shall
perverse existing fences, private equipment and furniture in place but where it must be moved,
the Contractor shall in all cases restore to a like or better condition than existed before
construction.

j) Tile Outlets

The location of all existing tile outlets may not be shown on the profile for the drain. The
Contractor shall contact each owner and ensure that all tile outlets are marked prior to
commencing excavation on the owner’s property. If a marked tile outlet is damaged during, or
altered due to construction, the Contractor shall repair or replace the damaged or altered outlet
as part of the Contract. If an existing outlet pipe does require replacement the Contractor shall
confirm the replacement outlet pipe with the Engineer. All tile outlets identified are considered
part of the bid work.

Additional payment will be allowed for the repair or replacement of any unmarked tile outlets
encountered during excavation. Where stone or concrete riprap protection exists at any existing
tile outlet such protection shall be removed and replaced as necessary to protect the outlet after
reconstruction of the channel.

If any outlet becomes plugged as a result of construction, the Contractor shall be obligated to
free such outlet of any impediments. Where any damage results to tile leading to and upstream
of the outlet, as a consequence of such construction, the Engineer may direct the Contractor to
repair such tile and shall determine a fair compensation to be paid to the Contractor for
performing the work.

B3 INSTALLATION OF NEW CULVERT

Work under this item shall include the supply of all labour, equipment and materials required for
supply and installation of culverts as outlined on the Contract Drawings. The Niagara Peninsula
Standard Contract Document Special Provision B7 shall apply but the specifications and
information on the Contract Drawings shall take precedence over Special Provision B7.

SPSCI SP-6



Oil Mill Creek Drain Special Provisions

The size and material for any new ditch crossings shall be as specified on the Contract
Drawings. Any crossings assembled on-site shall be assembled in accordance with the
manufacturer’s specifications for on-site assembly.

Where a new crossing replaces an existing crossing the following shall apply:

If directed on the drawings that the existing crossing is to be salvaged for the owner the
Contractor shall carefully remove the existing crossing and leave along the ditch or haul
to a location as specified on the Drawings.

If the existing crossing is not to be saved then the Contractor shall remove and dispose
of the existing crossing. Disposal by burying on-site is not permitted.

All new pipe crossings shall be installed a minimum of 100mm below design grade (not as-
constructed grade) or at the invert elevations as specified on the Drawings. If the ditch is over
excavated greater than 200mm the Contractor shall confirm with the Engineer the elevations for
installation of the new pipe crossing.

When an existing crossing is being replaced the contractor shall save all granular and riprap.
New crossings can be backfilled with compacted on-site native material that is free of large
rocks or stones. Contractor responsible for any damage to a culvert pipe as a result of rocks or
stones in the backfill.

All new crossings shall have a minimum 6m laneway width and end slopes shall be at 1:1 slope
or flatter. Finished crossing elevation shall provide a minimum of 300mm cover. Finished
crossing surface shall be a minimum 150mm depth of Granular A for the minimum 6m width and
extending from top of bank to top of bank using salvaged granular or imported granular as
required.

Installation of private crossings during construction must be approved by the Engineer before
the culvert is installed.

Where riprap protection is called for at either or both ends of a new culvert, such riprap shall be
in accordance with Special Provision B4.

Payment will be based on plan quantity.

Riprap to be adequately keyed in along the bottom of the slope. Riprap to extend to top of pipe
or as directed on the Drawings. No riprap is required in the ditch bottom on the upstream side of
a crossing. If riprap is required in the ditch bottom on the downstream side of a crossing it shall
be specified on the Drawings. Any new end face slope not protected by riprap shall be seeded
as per specifications for ditch bank seeding.

B4 HAND LAND RIP RAP WITH FILTER CLOTH

Rip rap complete with filter fabric underlay (geotextile) shall be placed by the Contractor at the
locations shown on the drawing or as requested by the Drainage Superintendent. Rip rap shall
consist of 200 — 250 mm dia. stones (min.) and shall be placed at 300 mm minimum thickness.
Along upstream edges, where surface water will enter the drain, the underlay shall extend a
minimum of 300 mm upstream from the rip rap and be keyed into the soil a minimum of 300
mm. The finished elevation of the rip rap shall be at design elevation or flush with the ground.
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Work under this item shall include the supply of all labour, equipment and materials required for
placing riprap as outlined on the Contract Drawings. The Niagara Peninsula Standard Contract
Document Special Provision B20 shall apply but the specifications and information on the
Contract Drawings shall take precedence over Special Provision B20.

B5 TREE PLANTING

All trees supplied are to be Carolinian Forest or understory native species consistent with Niagara
Region.

https://www.ontario.ca/page/tree-atlas/ontario-southwest

There will be a 1 year warranty on tree survivability.
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B6 BANK RESTORATION

Bank restoration extent is to the identified location indicated on plans and by the Drain Superintendent.
Offset stakes are required prior to the commencement of construction. Inspection of the offset stakes is
required prior to any work commencing along with the submittal of required environmental approvals.

B6.1 ‘IN WATER WORK’

All in-water and near water works will be conducted in the dry with appropriate erosion and sediment
controls.

The erosion and sediment control strategies outlined on the plans are not static and may need to be
upgraded/amended as site conditions change to minimize sediment laden runoff from leaving the work
areas. If the prescribed measures on the plans are not effective in preventing the release of deleterious
substance, including sediment, then alternative measures must be implemented immediately to
minimize potential ecological impacts. NPCA enforcement officer should be immediately contacted,
additional ESC measures such as a tarp to be kept on site and used as necessary.

An environmental monitor will attend the site to inspect all new controls, as well as on a regular basis,
or following rain/snowmelt event, to monitor site conditions.

All activities, including maintenance procedures, will be controlled to prevent the entry of petroleum
products, debris, rubble, concrete, or other deleterious substances into the water. Vehicular refueling
and maintenance will be conducted a minimum of 30 metres from the water.

All grades within the Regulatory Flood Plain will be maintained, matched or as specified.

The Proponent/Contractor shall monitor the weather several days in advance of the onset of the project
to ensure that the works will be conducted during favourable weather conditions. Should an unexpected
storm arise, The Contractor will remove all unfixed items from the 100 year storm flood plain that would
have the potential to cause a spill or an obstruction to flow; e.g. fuel tanks, porta-potties, machinery,
equipment, construction materials, etc.

All dewatering/unwatering shall be treated and released to the environment at least 30 metres from a
watercourse or wetland and allowed to drain through a well vegetated area. No dewatering effluent
shall be sent directly to any watercourse, wetland or forest or allowed to drain onto disturbed soils
within the work area. These control measures shall be monitored for effectiveness and maintained or
revised to meet the objectives of preventing the release of sediment laden water.

All access to the work site shall be from either side of the watercourse. No equipment or vehicles are
permitted to cross through the watercourse unless approved by the NPCA.

Fish and wildlife stranded within the work area shall be captured and released in a live suitable habitat
upstream of the work area under the supervision of a qualified aquatic biologist. A permit from the
Ministry of Environment (MOECP) may be required. The contractor is responsible for organizing any
wildlife removal, if required.

Please notify NPCA enforcement officer and an NPCA project Manager 48 hours prior to commencing
construction.

An environmental monitor will be on site, and provide advice, to ensure that activities that could have a
negative impact to the natural environment are effectively mitigated as construction proceeds. The
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environmental monitor shall notify the NPCA enforcement officer and the project manager if an issue
arises.

Additional ESC measures or devices may be deemed necessary as site conditions change and shall be
installed as directed by the Site Engineer, Contract Administrator or NPCA.

B6.2 LIVE STAKES AND NATIVE PLANT MATERIALS

Contractor to make good any and all damages outside of the work area that may occur as a result of
construction at no extra cost.

Tree removals are to occur outside of the active period for bats (April 1** to August 31*") to avoid impacts
to species at risk, including bats, birds, and Fowlers Toad. Contractor shall ensure the site complies with
The Endangered Species Act.

Construction to occur during the warm water construction timing window of July 15 — March 15. Noin
water works to occur between March 15 and July 15. Construction timing windows are subject to DFO
conditions for approval.

Quantity to be determined based on area of disturbance to be restored.

Live stakes should be from a minimum 2-year-old stock. Live stakes are to be installed at a density of 3
stakes per metre. Live stakes should be pre-soaked (submerged in water) for at least 24 hours after
harvesting and immediately before installation.

Live stakes should not be stored for a period longer than 2 days, unless they are being soaked. The
contractor shall protect plant materials from drying from the time of harvest until installed.

Live stakes are to be a minimum of 25mm in diameter and cut to a length of 1000mm. Cut angle at the
bottom of the stake and flat on top. Trim all side branches while taking care not to damage the bark.

Install live stakes with the buds pointing upwards and thicker stem in the ground.

Live stakes should be installed using a large rubber mallet. 80% of the stake is to be below the surface
Tamp the live stake into the ground at right angle to the surface.

In compact soil a pilot hole should be used to limit damage to the stakes. If using a pilot hole, repack the
soil around the live stake. Live stakes should stand firm in the soil following installation.

All stakes not planted to the specifications above will be replaced at the contractor’s expense.

B6.3 EROSION CONTROL BLANKET

A Biodegradable erosion control blanket (ECB) shall be installed on all disturbed natural surface
following the placement of topsoil and application of the native seed mix.

The ECB must be constructed of 100% woven coconut fibre (eg coir) or straw mat within a geo jute
netting (top and bottom) with biodegradable thread. Non - biodegradable material including
polypropylene or plastic with a biodegradable rating are not acceptable. The minimum weight of the
ECB must be 400g/m?2 (12 oz/yd2).
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To install, the ECB must be unrolled downslope or in the direction of the water flow. Adjacent ECBs
should overlap a minimum of 150mm along the edges. at the end of each roll, fold back 100mm to
200mm of the ECB. Overlap this 100mm to 200mm over the start of the next roll. Secure the two layers
to the ground securely.

Biodegradable or tapered wooden stakes shall be used to secure the blanket. Stakes shall be installed at
the spacing recommended by the ECB manufacturer to prevent surface runoff from eroding the
underlying soil.
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B.11 OMC DRAIN MECHANICAL ADDITIONS

The following are items of equipment to be added to the OMC Outlet Structure.

In all cases the Contractor is required to confirm all dimensions and fit for all equipment prior to
commencing work or ordering parts and equipment to be supplied on the project.

B11.1 WINCH REPLACEMENT

The mounting requirements are dependent on the specific winch selected. The contractor is required to
make a shop drawing submission based on using the existing concrete pad (formerly used for stairs) as
the mounting platform.

Hand Operated Winch
THERN SERIES MODEL 4WM2 MANUAL WORM GEAR WINCH.

Electrical Operated Power Winch
SHERPA ATV 4,500 LB SATVW4512VT OR APPROVED EQUIVALENT.

ALTERNATE POWER WINCH: THERN SERIES 4WP2D HIGH SPEED WORM GEAR PORTABLE POWER WINCH

B11.2 WINCH COVER BOX
The requirements for the cover box are based on the winch selected. A hand operated winch only
requires that the box be capable of resisting shove ice and operating in winter conditions.

Supply a Lockable Steel Equipment Box Rated NEMA 6P (IP68) to existing Concrete pad with Stainless
Steel Concrete anchor bolts. Size of the box is determined by the selected winch.

Electrical connections through the box to be water tight sealed connections.

B11.3 ELECTRICAL SUPPLY

The existing gate is to be extended to match the height of gates 1 and 2 using the same materials as the
existing gate. Contractor to weld extension to ensure that no gaps permit water to flow through the
extension. Existing threaded rod connection to remain as is.

Contractor shall supply a welding diagram prior to commencement of the work.

B11.4 RECTANGULAR FLEX FLAP GATE
GENERAL SPECIFICATION Steel cutout: Circular: ID 300mm nominal, contractor
to confirm.

Flex Flap gate: Rectangular size to fit within existing rib structure of steel flap
gate. Carbon Black content of the raw material used must be not less than 2%
in weight. The requirement of the carbon black is to give UV protection from
sunlight. Vulcanized Rubber Wall Mounted Flap Gate (Rectangular Type) is to
be flexible such that it opens and closes easily.

Installation

Bolt Flex Flap gate to the existing steel frame flap gate. Ensure that the stainless-steel ribs of the PE flap
gate extend past the edges of the circular hole cut into the steel.
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Cl COMPLETION

At the time of final inspection, all work in the contract shall have the full dimensions and cross-
sections specified.

Payment is for all work complete on the basis of a measured linear distance inclusion of all
items identified above. Where a culvert is removed and reinstalled, compensation shall be in
the form of a per each payment. Where a tile is discovered and constructed as an outlet,
compensation will be in the form of a per each payment for tile outlets repaired.

C2 AS-CONSTRUCTED DOCUMENTATION

For the 'as-constructed' works, the Contractor must provide the City of Port Colborne with an
electronic version of the final drainage works as surveyed post construction, to be imported into
AutoCAD or GIS. This copy must confirm that the design grade and cross-section details for all
drainage work and the invert elevations and lengths for all culverts complies with the Engineer's
Report. Survey spacing shall be to a minimum of 25m.

All work must be in an acceptable electronic format that the City of Port Colborne can use and
all work must be completed using the verified geodetic benchmarks. The submission of the As-
Constructed works will be in a common delimited format having the form as follows:

Numeric key, Northing, Easting, Elevation, Coded identifier & optional description

For the coded identifiers, the City of Port Colborne will provide a table for reference
along with an example file from a past project for comparison. The City will certify the
as-constructed files with respect to their completeness.

Failure to provide a certified as-built file will result in the delay of substantial completion and/or
contract completion. In the event that the contractor asks the City to perform the AS
CONSTRUCTED SURVEY, then payment for the lump sum item is negated.

A4 PAYMENT; Payment in full at the lump sum bid price for this item shall be made only upon
completion and approval by the Contract Administrator.
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