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KING DRAIN 15

Township of King

SUMMARY
This report is prepared pursuant to Section 4 of the Drainage Act in accordance with an

appointment of the Holland Marsh Drainage System Joint Municipal Services Board
(HMDSJMSB/the Board) following a petition filed by the Township of King’s Director of
Engineering, Public Works and Buildings.

The petition requests that there be an improvement of drainage on Wist Road in the
watershed of King Drain 14.

The purpose of this report is thus to provide a new drainage works along Wist Road from
the area of new Highway 400 bridge construction over the South Canal northerly in a
downstream direction to the specified outlets. The drain will be a combination of a pipe
drain and a swale drain.

The work will specifically start at the north end of the retaining wall on the east side of
Highway 400 which is approximately 250m north of South Canal Bank Road. All work will be
on the west side of Wist Road except for the pipe outlet crossing at Woodchoppers Lane.

The work between the retaining wall area and Woodchoppers Lane will consist of a 450mm
diameter pipe and an overlying surface swale. The pipe work will outlet into King Drain 14 on
the north side of Woodchoppers Lane. The swale work will continue north of Woodchoppers
to an outlet in the Central (Holland) River of the Holland Marsh Drainage System opposite the
same point that existing King Drain 14 outlets into the River. To allow King Drain 14 to serve
as the outlet, the ditch is to be repaired and all culverts in it are to be enlarged.

The new pipe and swale work is to be known as King Drain 15.
The work involved with the preparation of this report has followed the normal procedures of
the Drainage Act and has involved an on-site meeting, a review of the site, the undertaking

of a survey and design, and the preparation of a report to include plan and profile drawings,
cost estimates, specifications, assessment & future maintenance schedules, and
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miscellaneous paragraphs regarding the description of the work, etc. During the design
phase, opportunities for communication with parties affected by the work were provided.

The estimated cost of the project is $594,000.

The work will consist of approximately 658m of 450mm dia. closed drain work, 1,605m of
shallow surface swale construction, and the repair (cleanout) of 959m of King Drain 14
ditch.

The watershed served is approximately 4.3 hectares (10.6 acres).

The estimated cost is to be assessed out in accordance with the schedule of assessment
for such which is noted to be Schedule A attached to this report. Schedule B, the future
maintenance schedule, is to be used to assess out future maintenance costs on this new
King Drain 15. Schedule C (Schedule for Actual Cost Bylaw), which is provided for
information only, and as a separate attachment (not bound to this report), indicates the
estimated net assessments to all parties after deducting possible available provincial
grants. Schedules A and B are on Pages 31 & 32. Appendix A which shows how the
assessments in Schedule A were determined is on Pages 33 & 34.

Construction specifications are included in Appendix B. The Report’s drawings follow after
Appendix B.

BACKGROUND

The need for this new drainage was apparent in the year 2017 during the period of Highway
400 reconstruction adjacent to Wist Road. In June of that year, Highway 400 was being
widened involving new embankment construction adjacent to Wist Road. Construction
ramps and associated work caused runoff waters from Highway 400 during heavy June
storms to substantially flood over Wist Road. Specifically flooded were fields of the Muck
Research Station and almost flooded were fields of the Horlings (Hollandale Farms Ltd.)
property to the south. At that time and at the request of the landowners to MTO to improve
drainage, MTO considered their options but did request that the Drainage Engineer for the
Township of King and the Holland Marsh Drainage System review the situation and advise
as to what would be recommended.

Upon review of the site and existing documents that were available, the undersigned
Engineer suggested that a new pipe drain with catchbasins plus surface drainage
improvements should be considered. The undersigned pointed out that the area requiring
drainage, which would be the west side of Wist Road and the east portion of Highway 400,
were lands within the watershed of King Drain 14 and the area had the legal right to drain
into this King Drain 14 to the extent of the existing drain’s designed capacity (or to the
extent of any additional capacity that could be built into the drain).
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The Engineer advised that if the work was to be done through the Drainage Act, a petition
would be necessary. It was discussed that a petition by the Road Authority involved with
Wist Road (the Township of King) would be acceptable/desirable.

A petition was accordingly and subsequently filed by the individual responsible for Roads in
the Township of King on October 4, 2017.

The procedure for new drainage pursuant to the Drainage Act in both the Township of King
and the Town of Bradford West Gwillimbury requires that petitions be submitted to the
Holland Marsh Drainage System Joint Municipal Services Board (the Board). As a result,
the petition was submitted to the Board and an appointment was made by the Board on
October 24, 2017 to K. Smart Associates Limited, the firm of the undersigned Engineer.

HISTORY OF DRAINAGE IN AREA OF PETITION

There exists one municipal drain in the area of the petition. It is known as King Drain 14. It
was originally constructed in 1968+ and most recently reconstructed pursuant to a report of
K. Smart Associates dated November 19, 1999.

This 1999 report retained the open channel of King Drain 14 along the east side of Wist
Road from the Central (Holland) River upstream in a southerly direction to Woodchoppers
Lane. From Woodchoppers Lane upstream, the 1968 drain existed as an open channel on
the south side of Woodchoppers. This open channel along Woodchoppers was closed in
by the 1999 report and a new 450mm decreasing to a 200mm pipe drain was constructed
to replace the open channel.

With respect to the 1999 work in the open channel that remained on the east side of Wist
Road, most lane culverts were reconstructed, and a new culvert was constructed under
Woodchoppers Lane with a manhole at its upstream end to which the closed drain was
joined.

On the east side of Wist Road upstream of Woodchoppers Lane there is no drainage
system.

Within the boulevard, on the west side of Wist Road between the Wist Road embankment
and the Highway 400 property line, there exists a shallow swale (with irregular grade). This
swale has to serve runoff from Highway 400 plus the west portion of Wist Road. This swale
commences at the Central (Holland) River and continues upstream (southerly) almost to the
South Canal Bank Road. At three locations between the River and Woodchoppers Lane
there are 375mm dia. surface water culverts across Wist to drain low portions of the swale
to the east side to the King Drain 14. There is a fourth cross culvert (450mm dia.) just
south of Woodchoppers that allows drainage in the swale to discharge on the east side of
Wist Road near the manhole constructed in 1999 at the intersection. As a result, the swale
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on the west side of Wist Road outlets partially to King Drain 14 and partially to the Central
River directly. (It appears desirable to maintain this outlet split.)

After the June 2017 runoff, a short portion of this west side swale was improved by MTO
from the Highway 400 retaining wall construction at the South Canal Bridge northerly over a
length of 300mx+ but such was considered as a temporary/short term item of work. (The
work could have continued much further north.)

ON-SITE MEETING
The required on-site meeting for the Wist Road Drainage Petition was conducted on April 9,
2018 at 1:30pm. Notes recorded follow:

- Parties attending were: Dave Horlings, landowner; Remo Pallottini, Shawn Janse and
Assistant, landowners re Muck Station; Frank Jonkman (the Board Drainage
Superintendent) and Kenn Smart, P.Eng. (the Engineer).

- The Engineer described why this on-site meeting is necessary and what is to occur at it,
and then described the background, and his suggestions to date as to what could be
done.

- The Engineer advised that discussions back in June 2017 led to thinking a pipe drain
outletting to King Drain 14 may be the best option and it was recommended that King
Township should initiate a project by a petition pursuant to the Drainage Act.

- The Engineer said his reviews of existing report data indicated the open part of Drain 14
should have capacity to outlet a new 375mm to 450mm (15” to 18’) pipe drain provided
the ditch was in a maintained condition and culverts were functional. (At that time, it was
assumed a swale would only serve to convey water to the new pipe drain and not to be a
separate drain itself into Drain 14.) He said he was aware that some laneway culverts
may require improvement if full use of King Drain 14 was to be made.

- He also said:

a) such a closed drain could carry the runoff from a rainfall event of close to 25mm (1”)
per hour provided the runoff could access the drain
b) such a closed drain project by itself could be expensive (the figure of $260,000 was
intended to be provided)
c) if a paralleling and functional swale existed along the route of the pipe drain, it could
serve as an overflow route but would add to the costs if improved
d) the cost distributions would be as per his judgement (he added that both MTO and
Twp of King had been earlier advised of this). A possible distribution was described.
e) MTO wants, or knows they have to provide, improved drainage
f)  his staff would do surveys, designs, costings and report back
g) itis unlikely construction work could start this year
- The Engineer gave a definition of benefit vs. outlet assessments in drainage projects.
- Comments from landowners were:
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Muck Station (Agricultural Research Institute of Ontario) (Remo Pallottini and Shawn Janse

and Assistant) (Roll No. 171-77000)

Water has gone over Wist Road in 2 locations

Not significantly in past, but significantly in June 2017

The flooding was caused in part by MTO’s construction of a new ramp, with no culvert
initially, off Wist Road to the Highway 400 embankment

MTO later put a 6” (150mm) culvert in the ramp and then a 18” (450mm). Now the
ramp and culvert have been removed.

Lots of gravel washed out onto the fields

Shawn J. thinks it is important to do a swale plus a pipe (if indeed a pipe is done)
Shawn J. showed on an aerial where Enbridge Gas now crosses Highway 400 (which
runs/near to and parallel to the Highway 400 east side fence) and joins to old line and
also where it crosses Wist with a service line to the Muck Station property.

He said if there is any gas line south of the new Highway 400 gas line crossing, it's
abandoned

Shawn J. said any further meetings could be at the Muck Station location

Dave Horlings (Hollandale Farms Ltd.) (Roll No. 171-50000)

Dave H. said water on west side of Wist rose to the top of Wist in his area but did not
cross over

Dave H. also thinks it is important to do a swale plus a pipe (if indeed a pipe is done)
He asked Frank J. to look at cleaning the main King Drain 14 manhole at the
intersection of Wist and Woodchoppers and requested that this manhole not be
considered as the outlet for any new closed drain

He asked Frank J. to check if maintenance of Drain 14 closed drain (cleanout of
sediments in it) was required

He also asked Frank J. to look at maintenance of hickenbottoms along closed part of
Drain 14 and he thinks these hickenbottoms should have a filter wrap

He suggested the Engineer check the watershed of the properties that drain into the
open part of Drain 14

He suggested the Engineer look at using the swale on the west side of Wist all the
way north to the River

He suggested the Engineer consider removing the centre part of one long culvert
below a driveway across the open part of Drain 14.

He suggested the Engineer look at the grade/depth of the first lane culvert north of
Woodchoppers. (The Engineer said he was aware of this culvert’s low elevation and
it probably should be raised.)

Dave H. confirmed he has no Enbridge gas service
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AREA REQUIRING DRAINAGE AND SUFFICIENCY OF PETITION

It was determined that the area requiring drainage is the west half of Wist Road, from 65m
north of South Canal Bank Road to Woodchoppers Lane. This area is properly petitioned
by the Township of King Roads Department. Accordingly the petition is deemed sufficient
in accordance with Section 4(1)(c) of the Drainage Act.

RESULTS OF SURVEY AND SITE EXAMINATION
As a result of the follow-up surveys and site examinations, it has been determined as
follows:

a) The shallow swale on the west side of Wist Road from near South Canal Bank Road
to the Central Holland River has a depth that varies from 100 to 600mm.

b) The swale does not have a continuous grade from its head to the River although an
overall fall exists in this length. (A continuous gradient could be provided.) The
swale partially discharges at three locations north of Woodchoppers to culverts that
cross Wist Road west to east with discharge into King Drain 14. One other culvert
discharges some of the swale water south of Woodchoppers.

c) To give the swale a continuous grade from its head to the River would involve
deepening it by up to 400mm at different locations.

d) The separation of the existing west edge of pavement of Wist Road to the fence
existing along the east limits of the Highway 400 right-of-way is close to 5m in most
locations. However there is reason to believe the fence existing is not near the
actual property line in a 200m length where the separation between the edge of
pavement and the fence is only 3 to 3.5m. The fence is otherwise close to the
actual property line (as evidenced by property monuments).

e) There is an Enbridge gas line on the west side of Wist Road from 500mz+ south of
Woodchoppers northerly to Woodchoppers. The line crosses Wist at
Woodchoppers and then runs east/west along the north side of Woodchoppers.
There is one service from this line to the Muck Research Station at a location
approximately 60m south of Woodchoppers. This line as shown by plans supplied
by Enbridge, and as flagged by others at some time in the field, would be 1.0 to
1.5m east of the MTO property line. Field locates confirmed this location and have
confirmed that the line is both sufficiently deep and offset to permit the proposed
work of this report without impact. (The line is west of the section of MTO fence that
is not on the property line.) The Enbridge service line to the Muck Station also can
be cleared by construction.
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f)

g)

There is a Bell fibreoptics installation on the east side of Wist Road throughout the
length of this project. The line consists of four ducts encased in concrete. The
encasement was daylighted, during the project’s design phase, in the southeast and
northeast quadrants of Woodchoppers and Wist. It was found to be at such
elevation to allow the work of this project to proceed provided the crossing is made
in the southeast quadrant.

Other Bell and similar lines were found at this intersection and these are discussed
in the utilities section.

There are five utility poles on the west side of Wist Road that will be affected by the
work. These poles are primarily brace poles for the main utility line which exists on
the east side of Wist Road. The first two poles north of Woodchoppers, and the one
south of Woodchoppers will not affect, or be affected by, either the swale or pipe
work. The northerly two poles further north of Woodchoppers are in the centre of
the boulevard. Swale work at these two northerly poles will lower grounds at them
by 200mm to 300mm maximum.

The watershed draining to the existing swale on the west side of Wist Road to the
south of Woodchoppers, and thus what would be draining to any new pipe or swale
improvement on that side, is a combination of the west half of Wist Road and the
east portion of Highway 400. The area (south of Woodchoppers) would involve
approximately 1.0 ha (2.4+ acres) of MTO lands and approximately 0.7 ha (1.8
acres) of Wist Road (an 8.5m+ width of Wist Road). North of Woodchoppers the
existing MTO watershed draining to the swale would be 1.8 ha (4.4+ acres) and the
existing Wist Road watershed draining to the swale would be 0.8 ha (2.0 acres)

The new pipe is to outlet at the north side of Woodchoppers and will be able to pass
over the Bell fibreoptics line. It will have a 0.08% grade upstream to near South
Canal Bank Road. It should have 0.4 to 0.6m of cover.

MATTERS GIVEN CONSIDERATION

a Soils

In most areas of the Holland Marsh, native soils have been determined to consist of a 600
to 900mm depth of peat/organic soils overlying clayey silt to sandy silt soils. The upper 1 to
2m of the clayey silt and sandy silt soils have been found to be firm to soft and such are
underlain by more stiff clayey silts. All the clayey silt and sandy silt soils have been found
to provide a satisfactory subgrade for pipe if bedded on clear crushed stone.

Fourteen test holes were excavated by a geotechnical engineer for purposes of this project.
As well, three trial trenches were excavated by the Engineer. The results indicated that the
peat depth in this project in most lengths varies from 1 to 1.5m in thickness and is underlain
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by the clayey silt and sandy silt soils. No to minimal ground water was encountered in the
upper 1.5m of the boulevard soils but scattered areas of old tree trunks and roots needing
to be excavated can be expected.

It was found that the peats could be excavated in a one metre wide trench to the underlying
clayey silts and if the excavation was backfilled with crusher run limestone, the trench work
could be satisfactorily completed and in the width available.

b) Outlet Availability (Sufficiency of Outlet)

The outlet for the closed drain to be constructed is recommended to be into King Drain 14.
Different options were initially studied as to whether the closed drain should empty into the
head of the ditch portion of Drain 14 on the north side of Woodchoppers or whether it
should continue further downstream and outlet into the open channel midway between
Woodchoppers and the Central River, or whether it should be carried fully to the Central
River.

However, as the studies progressed, it was evident that to construct the outlet for the pipe
either midway in the ditch or at the Central River would be more expensive and would
involve more interference with utilities.

Due to the request that there be both an improved swale and a pipe drain to outlet into
Drain 14, it was determined the ditch of Drain 14 would have to be improved by doing a
channel cleanout throughout and by providing an increase in culvert size diameter (by
300mm/12”).

With respect to the swale construction that is to be part of the new Drain 15, the swale from
Woodchoppers north can be improved and can continue to outlet directly to the Central
River in part, into the three cross-culverts that lead to Drain 14 north of Woodchoppers, and
to the fourth cross culvert just south of Woodchoppers. However, an overall gradient is
provided in the area of the cross culverts so that the ultimate outlet could be to the Central
River. From Woodchoppers southerly to the upstream end, the swale should be given a
new continuous grade to match/continue the grade proposed northerly and so that it can
also outlet in part to the four catchbasins (including the one manhole) to be constructed.
This continuous grade would be approximately 0.05 to 0.11% with slight deepenings at
catchbasin/manhole locations.

King Drain 14 with improvements as described is deemed to provide a sufficient outlet for
the work of this report. King Drain 14 satisfactorily outlets into the Central Holland River.

c) Utilities

As noted, there is a 75mm (3”) diameter Enbridge Gas line that will be paralleled over a
500mz length of the project. The main line will be crossed (by swale work only) at
Woodchoppers and one service off of it to the Muck Research Station will be crossed (by
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swale and pipe work) at approximately 60m south of Woodchoppers. Exposures (by
daylighting), using the previously flagged and plan locations of Enbridge, indicate that the
Enbridge line is 0.5 to 1.0m off of the property line (Wist/Highway 400) and will thus be
approximately 1.5 to 2.0m west of the centerline of the drain.

The depths of the gas line vary from 0.8 to 1.2m where paralleling the fence line. Depths at
crossings as determined by daylighting are sufficiently low to permit the new drain work to
pass over the line.

To confirm peat existence and stability and to confirm gas utility avoidance, three trial
trenches were dug during the design phase at locations of 50m, 250m and 450m south of
Woodchoppers Lane. The trenches were successfully excavated in the peat and no
evidence of the Enbridge gas line was noted.

A granular enclosure will be placed around the gas line where crossed as part of the
granular replacement of the peat band below the new pipe. This granular will support the
gas line at the crossing location of the pipe.

As also noted, the second utility that was daylighted was the Bell fibreoptics line which runs
north/south along the east side of Wist Road. The fibreoptics line was located by
daylighting in the southeast and northeast quadrants of Woodchoppers and Wist using the
offset of the concrete manholes through which the line passes. It was found where
expected and had approximately 1m of cover. The line consists of 4 ducts encased in
concrete. The concrete encasement is poured in place and measures approximately 400 to
600mm x 400 to 600m. The top of the concrete encasement was determined at very close
to the desired invert grade of the new 450mm pipe.

A review with Bell staff on site during the exposure confirmed the new drain could pass
above the encasement in the southeast quadrant if damage or disturbance to the
encasement was avoided by using a separation medium, a clear stone backfill to minimize
backfill compaction, and by avoiding the placement of any couplings in the pipe above the
concrete. Later communication with Bell indicated that a 25mm thick foam board should be
the separation medium and that seamless welded steel pipe would be acceptable as the
drain material.

Other Bell and similar lines were found at Wist and Woodchopper during daylighting work
and their locations have been shown on the drawings (See Drawing 22). The pipe work

can proceed, if attended to carefully, to minimize disturbances to these other utility lines.

The drawings indicate the locations where the daylighting of the Bell fibreoptics and
Enbridge gas lines occurred and the elevation data found is also on the drawings.
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As has been noted that there are five utility poles used for bracing in the west side
boulevard area of Wist Road. Three of these poles are sufficiently offset to be not affected
by either pipe or swale work. However, north of Woodchoppers the two most northerly
poles are in the centre of the boulevard and new swale work will lower grounds by 200 to
300mm at each pole as shown on the drawings. This lowering is not anticipated to affect
the pole stability. Hydro One staff met on-site and agreed with this conclusion.

All utility representatives will be notified of the project and of construction start-up so as to
be present during construction. Also One Call will be asked as normal to pre-locate all
utilities prior to construction start-up.

d) Environmental Matters

The work in this report is fully within an agricultural area. There are no environmental
features adjacent to the drain or that are apt to be impacted. Control of erosion and
sedimentation should be the only matters to address.

Potential sources of erosion and sedimentation and recommended work to address such
are:

a) At the new road crossing where the pipe outlet will be constructed — Here to
stabilize the road slope where cut, shot rock riprap will be placed. Also the shot
rock riprap will be placed as a splash pad below the outlet discharge.

b) At the new culverts to be constructed in the ditch of Drain 14 new shot rock
riprap will be placed to stabilize backfilled lane slopes.

c) Along the route of the swale — Here the swale grade will be flat and thus flow
velocities will be minor. With a grade of 0.06 to 0.09% over the majority of the
swale work length, flow velocities are expected to be only 0.12m/s (0.4 fps).
However, to protect against erosion, topsoil and hydroseeding will occur as soon
as possible after swale grading and temporary straw bales will be placed and
maintained at intervals across the swale during construction and until seeding
takes.

e) Drain Sizing

The 450mm pipe drain being proposed by this report has been sized to remove
approximately 25mm (1”) of runoff per hour (provided the runoff can access the drain) from
the watershed draining to it. The runoff in one hour at this rate would be 15,000+ cubic feet
(imperial) and the pipe could carry in the same time frame14,000 cubic feet (imperial).

An approximate check of the capacity of the drain using the Rational method was made. At
the drain’s location just south of Woodchoppers, the area served would be 1.70 ha (4.2 ac).
The combined AC would be 1.13 (hectares x coeff) / 2.79 (acres x coeff). The time of
concentration would be 25+ minutes and with Barrie IDF curves using a two year storm,
rainfall would be 39mm and the two year flow would be 0.12 cms (4.3 cfs). The pipe
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capacity (450mm HDPE pipe) is 0.11 cms (3.9 cfs) as per supplier’s data, and would thus
closely provide for a 2 year storm runoff.

The minimum swale capacity will be approximately 0.13 cms (4.7 cfs) when improved.
However, there are four small diameter culverts across Wist Road that provide
approximately 0.11+ cms (4 cfs) outlet at each location for the swale. In addition, the swale
has a fifth outlet at the Central River.

The capacity of the existing King Drain 14 open ditch provides an “entitlement” of 0.3+ cms
(10 cfs) to the watershed affected by this report. This entitlement is limited by the 900mm
lane culverts in the ditch. This entitlement of 0.3+ cms (10 cfs) will be used by the small
culverts across Wist Road outletting the swale improvements. However, if the ditch is
cleaned and culverts are enlarged (from 900mm dia. to 1200mm dia.), the entitlement can
be increased to accept both the pipe and swale flows.

INFORMAL MEETING CONDUCTED PRIOR TO REPORT FINALIZATION

On June 26, 2019, the Engineer invited all assessed owners to a brief meeting at which
time the Engineer reviewed the recommendations to be made. This second meeting was
held at the MUCK Crops Research Station/ARIO, and those in attendance are listed below.

Attendees:

Landowners:
e Dave Horlings (Hollandale Farms - Roll No. 171-50000)
¢ Shawn Janse (ARIO - Roll No. 174-77000)
e Doug Weening (Karat King Inc. — Roll No. 172-57000)
e Reg Dickie (Roll No. 174-86000)

Agencies:
e John Van Voorst (MTO)
¢ David Van Veen (Township of King)
o Steve Gillies (Township of King)
e Frank Jonkman (Drainage Superintendent, the Board)
o Ruth Westlake (the Board)

Engineer:
e Kenn Smart, P. Eng. (K. Smart Associates)
e Curtis Macintyre, EIT (K. Smart Associates)

The Engineer explained that the required on-site meeting was previously held with the
principle landowners in order to determine the extent of work required pursuant to the
petition. At this initial meeting, it was evident a closed drain along Wist south of
Woodchoppers plus an improved swale along Wist from the River all the way south, may be
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the work required. He further explained that upon further investigation after the meeting,
the scope of work had grown to address a cleanout on King Drain 14, as well as
replacement of several access culverts on lanes across the ditch. As such, the estimated
costs for construction have increased from the anticipated value prepared prior to the
original on-site meeting.

The engineer explained that the purpose of this new meeting was to review the proposed
work and discuss the three (3) possible options for completing the work as well as potential
assessment ranges for each option. The three possible options discussed were:

1) Constructing the closed drain (450mm pipe) as well as the overland swale.

2) Constructing just the overland swale, without the closed drain component.

3) Completing the drainage report with 2 contracts, whereby only the swale component
is originally constructed (Contract 1) and the landowners are given the opportunity in
the future to also have the closed drain component constructed (Contract 2) when
they desire. (Board/Twp would have to make the ultimate decision if and when to
implement Contract 2.)

Upon reviewing the options, anticipated costs/assessments to landowners, each attendee
was given the opportunity to provide their comments to this point.

Dave Van Veen (Township of King)

Stated that the Township will be paving South Canal Bank Road this year and would not
want to see it damaged by contractors using this road for access or hauling. Kenn advised
there should be minimal use of South Canal Bank Road.

Kenn also stated with respect to Wist Road, the specifications would require excavator
usage to be off road and only rubber tired machines would be anticipated to be on the
pavement.

Dave asked the engineer questions about the following:
Which design storm that was used to size the pipes?

o Kenn answered that he did not use IDF curves or the rational method to determine
the flows, although he later checked his design by the Rational method. He
however considered the size of pipe required to remove 1” (25mm) of water from the
served watershed on Highway 400 and Wist Road within 1 hour provided the water
could be admitted to the drain. Kenn explained that he felt this was a more practical
way to size the drain. He said he also calculated that an improved swale could also
provide an approximate additional 1” (25mm) per hour of runoff removal.

What is the overland flow route?
¢ Kenn explained that the swale over top of the pipe is the overland flow route.
Although it is not entirely continuous at the present time, improvements could
provide a continuous grade to the outlet at the Central River.
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Does the design consider future Highway 400 road widening?
e John Van Voorst answered that the retaining wall at the South Canal Bridge is the
extent of the ultimate road width and when a design is completed for the North
Canal Bridge that width would be the same. MTO is to provide a cross section for
the ultimate Highway 400 lane expansion to the south of the North Canal Bridge.
He would not expect additional drainage to the east in the future but he will attempt
to confirm MTO'’s design (Note: this confirmation was later given).

If only a 450mm pipe is used, is there enough capacity in the system?

o Kenn stated that the pipe is only designed for 25mm (1”) in an hour and that the
swale is the overflow to provide the further 25mm (1”) in an hour. John Van Voorst
said he checked the math and that a 2” (48mm) rainfall removal in 1 hour would be
greater than the 100 year storm. John agreed a 25mm runoff in one hour for the
pipe drain itself would be close to a 2-year storm event and that such could be
accepted.

Shawn Janse (Roll No. 174-77000)

Was concerned about the ponding and flooding over Wist Road into their field in previous
years. Such was close to reoccurring this year. He asked what could be done about this
as an immediate measure until Drain 15 is constructed. Kenn said some lowering of one
high area of existing swale would give some immediate relief. After the meeting, Steve
Gillies (Township of King) said that he could get someone out this week or next week to
provide temporary relief by lowering the swale on the west side of Wist Road where Kenn'’s
survey indicated it was high. (Shawn and Dave agreed with where Kenn found such to be
high.)

Regq Dickie (Roll No. 174-86000)

He was upset to hear that a culvert across his property was lowered 20 years ago and that
he was charged $500 for it and that it would have to be raised now. Through discussions it
was determined that the culvert Kenn said was to be raised was not on his property but on
a different lane just north of Woodchoppers. He was also concerned about losing topsoil
from his front yard into the ditch. Kenn advised him his front yard could be somewhat
raised during restoration. Kenn suggested his front yard is perhaps dropping due to loss of
materials into couplings of the existing culverts.

John Van Voorst (MTO)

Requested that MTO receive a draft copy of the report before it is filed with the
board/council so that MTO may address any concerns early. Kenn said that would not be a
problem. John said he could pursue answers to any immediate questions re fence work
and re watershed.
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Action items for MTO:

e Look into cross section for future MTO road/lane expansion and Highway 400 width
to be drained east to Wist north of Woodchoppers (John anticipates MTO widening
to be inside lane work)

e Provide an answer on whether the approximate 200m of fencing proposed to be
taken down is to be put back in its current location which is east of property line, or
at MTO property line.

o K. Smart may need to provide drawings for these enquiries.

Stated that MTO wouldn’t be too happy to have to pay extra money if the project proceeded
in two stages (two contracts) and at this time John feels all work should be in one contract.

Note: No one else stated that less than the full project (Option 1 — pipe plus swale) should
be constructed from the start.

Doug Weening & Dave Horlings (Karat King Inc. & Hollandale Farms)
Did not voice any significant concerns with the proposed work.

Next Steps:

o Parties present generally seemed in favour of proceeding with Option 1
(Constructing full pipe drain and swale all at once).

o Kenn to first prepare request for MTO advice on two issues. Then Kenn to prepare
draft of Report and submit to MTO for pre-review. Then final report to be prepared.

o Kenn suggested if work occurs this year, it may be late in the season. Alternatively
work may have to occur in 2020, in which case, any temporary relief that can be
provided by King Township would be of benefit.

RECOMMENDED WORK
This section of the Report sets out a description of the work that is to be done in each
subsection of the drain length.

From Central Holland River to Woodchoppers Lane (Sta. 0+000 to 0+959)

a) On West Side of Wist

e This length of the drain involves 959m.

¢ The width between the centerline of Wist Road and the property line of Highway 400 is
approximately 8.5m in this interval.

o The swale that exists in this interval is not well defined but exists in the 4mz width
between the Wist Road shoulder and the fence line between Wist and Highway 400.
The swale is more just a flat width of boulevard with substantial vegetation.

o It does not have a continuous grade but rather is approximately graded (see Drawing 2
for existing grades) so as to outlet to three 375mm diameter cross culverts.
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b)

The fence between Highway 400 and Wist exists very close to the property line as
monumented.

There is no Enbridge gas line in this interval (except at the very southerly end).

There are no traffic signs noted either.

There are two utility poles (brace poles) located in the centre of this swale in the
northerly half of this length and two other poles at the edge of the swale in the south
half of this length.

Pole support should not be necessary during swale construction but if it is, such is to be
attended to as part of swale construction.

The work recommended in this length will be to improve the existing swale (Type A
swale work) and to ensure the cross culverts fit the new swale. The swale work
recommended will start at the Central Holland River where it is an open channel
between Highway 400 and Wist Road.

The extent of improvement will be as per the profile drawings and cross-sections which
show that a cleanout/deepening of the swale by up to 450mm is recommended. The
swale construction will be saucer shaped.

It is noted that at the northerly two brace poles that exist in the swale, the
cleanout/deepening will, at a maximum, be from 200 to 300mm in depth.

The excavated material from the swale work is called to be hauled away. The
Contractor will have the option of saving and replacing topsoils (if such are viewed to be
acceptable by the Engineer for salvage and re-use) or of hauling all materials and then
excavating/backfilling sufficiently to provide for imported topsoils prior to hydroseeding.
At the three 375mm dia. culverts which outlet the swale at scattered locations into King
Drain 14, extensions of each of approximately 1.5m to 2m in length will be necessary to
the west since the centerline of the new swale will be slightly west of the existing swale
centerline and culvert ends. It may be found at the time of construction that the west
ends of some or all of the existing 375mm culverts may have to be removed to allow
better coupling the extensions to the existing. Also these existing culverts may require
flushing.

The swale when improved will have an overall gradient from Woodchoppers to the River
with a fall of 0.45mz before dropping to river level.

The three extended 375mm pipe road culverts will continue to outlet some of the
reconstructed swale waters directly to King Drain 14.

The restored swale surface will consist of either saved and replaced or imported
topsoils and then such will be hydroseeded.

On East Side of Wist

In this section on the east side of Wist Road, the open channel (ditch) of King Drain 14
exists.

The channel commences in the Central River and terminates on the north side of
Woodchoppers.

This channel has a 5 to 7mz top width, a depth of 2m#, a 1 to 2mz+ saucer shaped
bottom width and a depth of 0.3 to 0.6m of water.
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Overall from Woodchoppers to the Central River there is a drop of 0.6mz in the bottom.
There are four laneway (residential and field entrances) across the channel in this
interval.

All laneways have 900mm dia. culverts and the culverts exist as 10m, 30m (2 locations)
and 60m lengths.

The work recommended in Drain 14 is to clean the channel bottom of vegetation and of
any sediments that have accumulated since its last cleanout and to replace all culverts
with 1200mm dia. aluminized corrugated steel pipe with lengths to match existing. The
inverts of the new culverts are designed to provide for a continuous grade.

The excavated materials from the bottom cleanout (if organic) are to be levelled on the
west top of bank of the channel (between the road shoulder and the channel). If an
adjacent landowner wishes any of the organics on the east side of the channel, such
will be done.

If any clays are excavated, such are to be hauled away.

Shot rock riprap protection is to be installed on the impacted embankment slopes of
each affected lane.

Each lane surface is to be restored to match existing conditions and some seeding is to
be done on slopes where riprap is not placed.

At Woodchoppers Lane (Sta. 0+959% to 0+979%)

In this short length the existing swale is similar to the swale to the north and south.
The 75mm Enbridge gas line exists on the west side of the swale in this interval (and
actually is on the west side of the swale in 9m of the previous interval).

This gas line turns east at the north limits of this short interval and crosses Wist to then
run east/west on the north side of Woodchoppers.

Only the swale work will cross the existing Enbridge gas line at Woodchoppers and it
will be well above with substantial cover (0.75mz).

The swale work recommended will ensure that the swale work on the west side of Wist
as described in the previous section and as to be described in the next section
continues adjacent to Woodchoppers Lane.

It is in this interval where the new pipe work commences. It will commence from/outlet
into the Drain 14 ditch on the north side of Woodchoppers east of Wist Road, will then
cross Woodchoppers, will then cross Wist and will then turn and continue southerly
upstream.

The crossing of Woodchoppers will use 450mm HDPE pipe while the crossing of Wist
Road will involve 6.35mm wall 450mm dia. steel seamless pipe. Steel pipe is used so
as to keep upstream inverts as low as possible across the fibreoptics encasement and
thus to keep cover as much as possible upstream.

New catchbasins will be placed at the upstream end of each road crossing where the
turns occur.

The work above the fibreoptics encasement is to minimize damage/disturbance and is
to involve placement of a 25mm foam board on top of the concrete, then placement of
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the pipe with clear stone backfill with no compaction, then topsoil. Use of a continuous
length of steel pipe will avoid any joints being above the encasement.

There are other lines of Bell and perhaps of others that will be crossed but sufficient
slack exists to allow the new pipe work to pass either above or below such lines.
Careful excavation will be necessary at the utility crossings and both Bell and Enbridge
will be asked to attend on site during the exposures and crossing work.

The pipe trench except at the fibreoptics crossing will be as designed in all intervals
which will mean that peat is to be excavated out to native silty clay and then crusher run
limestone bedding is to be placed in a filter wrapped trench to the pipe invert and is to
be continued as backfill to just above the pipe. At the fibreoptics crossing, the
excavation will only be to the top of concrete and such is to be done by hand. Clear
stone is to be used as the backfill above the fibreoptics line.

All HDPE pipe used on this contract is to be perforated and is to have a longitudinal saw
cut made on all ribs at the top and at the bottom of the pipe. Either the trench filter or a
separate band of filter is to be placed on top of the pipe over the top rib cut prior to
further backfill. The saw cut work is to be done due to pipe flotation concerns.

The road crossings are called to be finished, above the crushed limestone bedding and
pipe backfill, with native clay materials placed and compacted to the underside of the
road granular and asphalt restoration.

The limestone bedding will be used also to envelope and protect any other utility line
exposed by a crossing.

The road surface restoration of Woodchoppers Lane and Wist Road is to involve
300mm of Granular B and 150mm of Granular A and then two 50mm lifts of asphalt.
The first lift will be an HL8 and the second lift will be an HL3. (Equivalent Superpave
asphalt can be allowed.)

The contract is set up such that the two lifts are to be done in separate periods. The
first lift is to be installed prior to winter period and the second lift is to be installed the
following year. (The contract could allow both lifts to be done at the same time if all
affected parties agreed to such.)

Woodchoppers Lane to 271m* South of Woodchoppers Centreline (Sta. 0+979 to

1+250)

This length of drain involves 271m of 450mm dia. HDPE pipe work and swale work.
The reason that this interval is separated is because of the location of the existing fence
between Highway 400 and Wist Road. In this interval it was found that the Highway
fence is not on the property line. It has been constructed approximately 2 to 2.2m east
of the property line and will require removal to allow both the swale and pipe work.

The fence can then either be replaced in its existing location after pipe and swale work
is completed, or can be reinstalled at the actual property line. This situation has been
described to MTO and MTQO’s response re replacement location is still to be forwarded.
The Enbridge gas main and service to the Muck Station is in this interval. The main is
approximately 3.5 to 4m west of the west edge of pavement and is actually on the
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