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To the Reseve and Council
of the Township of Zone.

Re: East Branch of Facey Drain.

Gentlemen:

In accordance with your instructions, we have made an
examination and survey of the open portion and tile poxrtion of the
East Branch of the Facey Drain commencing at the outlet of the open
portion into the Facey Drain in the N% of Lot 3, Concession 3 and
proceeding upstream along the entire length of the open and closed
portions to the head of the existing tile at the westerly limit of
County Road No. 23 in the S% of Lot 8. We have extended our
examination and survey of the tile portion of the drain across
County Road No. 23, in accordance with your instructions, acting
upon the drainage petition by the Kent County Engineer, for the
upstream extension of the drain.

A review of the records indicates that the existing tile
drain extends from its head at the west limit of County Road No.
23 in the 5% of Lot 8 (Station 20) to its outlet into the open
portion of the drain at the line between Lots 6 and 7. The largest
part or this tile drain was installed under a report by the late
George A. McCubbin dated June 3, 1937. At that time approximately
150 m of 150 mm (6") diameter tile, 180 m of 180 mm (7") diameter
tile and 425 m of 200 mm (8") diameter tile were installed
from the west limit of County Road No. 23 to the middle of the
S%E% of Lot 7, Concession 3 (Station 20 to Station 722). The
remainder of the existing tile was installed under a report by
this office dated September 23, 1969. At that time the exist-
ing tile drain was extended downstream across the remaincder of
Lot 7 by the installation of 350 mm (14") diameter tile. The
remainder of the East Branch of the Facey Drain from the outlet
of the tile drain at the line between Lots 6 and 7 downstream to
its outlet into the Facey Drain in the N% of Lot 3, Concession 3,
consists of an open drain. A review of the records indicates that
the last work of repair and improvement on the open portion of the
drain was done under a report by this office dated September 23, 1969.

H. H. TODGHAM, B.A.Sc., 0O.L.5., P.ENG. C. WM. CASE, M.A.Sc., P.ENG.



At that time, the open portion of the East Branch of the Facey
Drain was repaired and improved from its outlet into the Facey
Drain, upstream to the line between Lots 6 and 7 by carxrying out
a substantial deepening of the drain. The remaindexr of the open
drain across the S% of Lot 7 was enclosed at that time, by the
installation of 350 mm (14") diameter tile. 1In addition, the
necessary farm culvert construction was carried out throughout
the length of the work.

Since the' last work of repair and improvement, the
open portion of the East Branch has become obstructed with brush,
weeds, bars and sediment to a point where .it, 'no longer provides
adequate drainage to the lands that it is intended to serve.
We, therefore, recommend that the open portion of the East Branch
of the Facey Drain be repaired and improved by means of deepening
and widening along its entire length and the necessary farm cul-
vert construction throughout the length of the work.

During our examination of the tile portion of the East
Branch of the Facey Drain, we found that the existing 150 mm
(6") diameter tile in Lot 8 was substantially filled with silt
which caused considerable water pressure in the tile. In addition,
.we .examined the location where the tile portion of the East Branch
is immediately adjacent to the west limit of County Road No. 23.
We found a large pond of water on each side of the road and that
the road ditches were filled with water. There was no evidence
that water was draining away, at all. We, therefore, recommend
that the tile portion of the East Branch of the Facey Drain
be repaired and improved to have a capacity to remove approximately
one-half inch of runoff per acre per 24 hours from the area to be
served by the tile. Due to the poor condition of the existing
150 mm (6") diameter tile in Lot 8 and the age of the 150 mm (6"),
175 mm (7") and 200 mm (8") tile installed under the report by
the late George A, McCubbin, we recommend that the section of
tile drain from Station 20 to Station 722 be abandoned and
replaced with a new tile drain capable of conveying the entire
design flow of one-half inch of runoff per acre per 24 hours.
In order to achieve the recommended capacity at the gradient
available, we recommend that the new tile be at least 250 mm
(10") diameter from Station 20 to Station 155, 300 mm (12")
diameter from Station 155 to Station 500 and 350 mm (14"}
diameter from Station 500 to Station 722. The existing 350 mm
(14") diameter tile in the S%E% of Lot 7, Concession 3 (Station
722 to the line between Lots 6 and 7) is of sufficient capacity
and appears to be in good working order and therefore requires
no work at this time. We would further recommend that the new
tile be installed parallel to the existing tile but far enough
away from it to avoid damaging it and that the existing tile
and new tile be cross-connected near Station 500. In this
manner, the maximum utilization of the existing tile drain will
be achieved.



In addition, we recommend that the East Branch of the
Facey Drain be extended across County Road No. 23 to its east
limit by installing 300 mm (12") diameter corrugated steel pipe
acxoss the road allowance and that a catch basin be installed
on each side of the road.

Attached to this report and labelled "Schedule C"
is our Drawing No. 78076 which consists of a plan showing the
location of the proposed work marked in a heavy solid line and
the lands affected by the work outlined in a heavy dashed line,
together with a profile for the work that we recommend. <3Also
attached and labelled "Schedule B" is a specification showing
the dimensions, grades, disposal of material and other particulars
of the work to be carried out. :

In general terms, the proposed work on the open portion
of the drain involves deepening of the drain by varying amounts
up to 0.39 m as well as the necessary farm culvert construction
along the length of the work. The proposed work on the tile
porticn of the drain involves the installation of 250 mm (10"),
300 mm (12") and 350 mm (14") diametexr tile, the upstream
extension of the drain across County Road No. 23 and the instal-
lation of two catch basins on County Road No. 23. Upon completion,
the tile portion of the drain will have the capacity to remove
approximately one-half inch of runoff per acre per 24 hours from
the area served by the tile. The invert of the proposed tile
drain will be installed at or slightly lower than the invert of
the existing tile. In addition, the tile portion of the East
Branch and all private tiles entering the open portion of the
drain will have at least 0.30 m of freeboard beneath their
inverts.

Throughout the length of the work, the excavated
material is to be disposed of as set out in the Special Specifi-
cations. In accordance with Sections 29 and 30 of-The Drainage
Act, we determine the amounts to be paid to the owners for
damages to lands and crops (if any) occasioned by the construction
of the drainage works and by the disposal of material, to be as
shown in the following Schedule of Allowances under the heading
"Damages”.



Con. Lot or Part

SCHEDULE OF ALLOWANCES

3 Pt.Iot 4 E of Rwy.
& Pt. Lot 3

Pt.Lot 4 E of Rwy.
& Pt. Lot

Pt. W of Rwy.
Sk Ex ex.Rwy.
N5 ex. cor.
Sk E% ex.cor.
N B

Sk B

W~ W

Owner Damages
20

Paul Sweet $ 365700
PR _ T3s.00
Shirley Properties 20T G0~
Martin Featherstone 380.00
44r—stach0'Chocxweeredh 260.00
Earl Benjamin Est. 180.00
Cleata—Fld4.0& C. §he u 80.00
M.~Stacho 0. Usreluoeasn - 140.00
M¢-S@aehgﬁg-uy’ 55.00

$1700.00

We estimate the cost of the work that we recommend, to-
gether with the expenses incidental thereto, to be as follows:

1900 m3 Excavation and Levelling $ 5600.00
{ End walls for Culvert 450.00
i3 135 m of 250 mm (10") dia. tile - Supply 425.00
- Install 600.00
j¢370 345 m of 300 mm (12") dia. tile - Supply 1375.00
- Install 1850.007
930 222 m of 350 mm (14") dia. tile - Supply 1175.00
' - = Install 1425.00 7
18 m of 300 mm (12") dia. CSP
road crossing - Supply 300.00
- Install 750.00
2 Catch Basins 1000.00
Allowances under Sections 29 and 30 1700.00
Survey, -Plans, Report and Inspection 2725.00
Assistance and Expenses 375.00
Incidentals and Contingencies 750.00

$20500.00

We assess the above estimated cost against the lands and
roads as shown in the attached Schedule of Assessment labelled

"Schediile A".
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within its right-of~way and the cleanhing of the concrete culvert
and the steel pipe culvert on the East Branch at this Railway
crossing, the municipality will pay the sum of $150.00 to the
Railway.

We have estimated the value of benefit derived by the
construction of end walls on the existing culvert near Station
10 in the N% of Lot 3, Concession 3. This amount is shown as
a Special Benefit charged against the affected property in
addition to the regular drainage assessment against this property.

We have estimated the increase in cost of the drainage
works related to the installation of corrugated steel pipe and |
placement of granular materials across County Road No. 23 and for
the repair of the asphalt roadway. OFf the total estimated cost of
$20,500.00, we estimate that $1,200.00 is directly attributable
to the additional work involved in crossing the road. This in-
crease in cost is assessed against the County of Kent as owner
of County Road No. 23, under Section 26 of The brainage Act, 1975,
in addition to the normal drainage assessments against the road.

After completion, the East Branch of the Facey Drain
and the farm culverts along the length of the work are to be
maintained by the Township of Zone at the expense of the lands
and roads herein assessed and in the same relative proportions
subject, of course, to any variations that may be made under the
authority of The Drainage Act. For the purpose of maintenance,
the amounts assessed for Special Benefit shall be deleted from
the assessment schedule.

Since most of the privately-owned lands are used for
agricultural purposes and no lateral drains are involved in the
work, we recommend that application be made to the Ministry of
Agriculture and Food in accordance with Section 88 of The Drainage
Act, for a grant payable under Section 85 of this Act, as well as
for all other grants for which this work may be eligible.

Respectfully submitted,

YV B

: H. H. Todgham,
1r - ) B.A.Sc¢., 0.L.S5., P. Eng.




PUBLICLY-OWNED LANDS:’

SCHEDULE A"
SCHEDULE OF ASSESSMENT
FACEY DRAIN EAST BRANCH

TOWNSHIP OF ZONE.

(iii) Municipal: Special Total
Qwner Benefit Benefit Qutlet Assessment
County Road No. 23 County of Kent $ 1150.00 $1200.00 $ 415.00 $ 2765.00
5-6 Sidercad Township of Zone 175.00 - 110.00 285.00
Total on Publicly~Owned Lands . . § 1325,00 $1200.00 $ 525.00 $ 3050.00
PRIVATELY-OWNED LANDS:
(i) Not used for agricultural purposes:
Area Affected Special Total
Con. Lot or Part (Acres)(Hectares) Owner Benefit Benefit Outlet Assessment
3 Pt.S% E% 7 ] 0.41 L. Myers - - $ 25.00 $  25.00
~ Pt. 3, 48 5 14 5.67 Canadian Pacific Railway § 300.00 - 315.00 615.00
Total on Privately-Owned Non-Agricultural Lands . . $ 300.00 "$ 340.00 $ 640.00
{i1) Used for agricultural purposes: i
(Excluding A.R.D.A. Lands)
Area Affected Special Total
Con. Lot or Part (Acres) (Hectares) Owner Benefit Benefit Outlet Assessment
3 Pt.lot 4 E of _ ' 330,00
Rwy&Pt.Lot 3 27 10.9 Paul Sweet $ 325.00 $ 225.00 $ 65.00 § &F5+60
Pt.Lot 4 E of . = ; ({5 .00
Rwy&Pt.Lot 3 31 12.5  Shirtey—Properthes o Cirkita 275. 00 - 105.00 380+00
Pt.W of Rwy & 30 12.1 Harvey Shaw 135.00 - 110.00 245,00
E 4 . 25 10.1 T. Snobelen Est. 100.00 - 50.00 150.00
Pt.W of Rwy 5 63 25.5 Martin Featherstone’ 1200.00 - 610.00 1810.00
Ft.E of Rwy 5 30 12.1 G. McDonald Q 100.00 - 205.00 305.00
SiEZex.Rwy. 6 40 16.2 M& Seacho Crac weer ek 800.00 - 615.00 1415.00
Nt ex.cor. 6 35 14.2 Earl Benjamin Est. 850.00 - 675.00 1525.00
S:Eiex.cor. 7 34 13.8 Cleata—FHiot C Shaw 1800.00 - 770.00 2570.00



PRIVATELY-OWNED LANDS: Continued

(ii) Used for agricultural purposes:
(Excluding A.R.D.A. Lands)

Area Affected Special Total
Con. Lot or Part (Acres) (Hectares) Owner Benefit Benefit Outlet Assessment
3 N} OB} 7 40 16.2 M—Staers O Uewdiuren § 2900.00 - % 1450.00 $ 4340.00
S¥ EX 8 20 8.1 M—Stacho B. Uerelivocon 1550.00 - 985.00 2535.00
4 Wi 8 10 4.0 H. Case 400.00 - 520.00 920.00
Total on Privately-Owned Agricultural Lands . . $10435.00 $ 225.00 $ 6150.00 $16810.00
" Total on Privately-Owned Lands. . $10735.00 § 225,00 $ 6490.00 $17450.00
TOTAL ASSESSMENT. . $12060.00 $1425.00 § 7015.00 $20500.00

Estimated amount of grant under Section 85 of The Drainage Act $5603.33

Chatham, Ontario,
79 10 01

H. H. Todgham,

D 5

B.A.5c., 0.L.S5., P. Eng.

H. H. TODGHAM
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"SCHEDULE B" .

SPECIFICATION FOR THE REPAIR, IMPROVEMENT AND EXTENSION

OF THE EAST BRANCH OF THE'FACE?JDRAIN

IN THE TOWNSHIP OF ZONE

This specification and the report, plan and
proflle bearing the same date, apply to and govern
the installation of approximately 135 m of 250 mm,
345 m of 300 mm, and 222 m of 350 mm diameter tile
together with the repair and improvement of approxi-
mately 2466 m of open drain and the necessary farm
culvert construction along the length of the open
portion of the drain. Also included is the upstream
extension of the tile portion of the drain across
County Road No. 23 and the installation of 2 catch
basins.

The General Specification for Tile Drains
and the General Specification for Open Drains both
of which are attached hereto form part of this
specification and are to be read with it. Where
there is any difference between the requirements of
the General Specifications and those of the Special
Provisions which follow, the Special Provisions
shall govern. The section numbers shown in the
Special Provisions which follow refer to the
.sections having the same numbers contained in the
General Specifications.

SPECIAL PROVISIONS - TILE PORTION

Stakes are set at 25 m intervals commencing
at Station 0 on the east limit of County Road No. 23
and proceeding downstream along the course of the
work.

Throughout the length of the work, the
tile is to be installed on one side or the other of
the existing tile drain. The new tile is to be
installed parallel to the existing tile but far enough
away from it to avoid damaging it. The final align-
ment shall be satisfactory to the Commissioner in
charge. At the downstream end, the Contractor shall
gradually swing the alignment of the new tile over to
connect to the existing 350 mm diameter tile at
Station 722.

The design grade line of the tile is set to
match the invert elevation of the existing 350 mm tile
at Station 722. The Contractor will use extreme care
to ensure that no reverse grade occurs when connect-
ing to the existing 350 mm tile.

DESCRIPTION
OF WORK

GENERAL
SPECIFICA-
TIONS

SECTION 2
STAKES

SECTION 3
ALIGNMENT

SECTION 4
PROFILE



SECTION 11
CONNECTIONS

SECTION 12
CONSTRUCTION
IN SANDY
SOILS

SECTION 16
ROAD CROSS-
ING

_.B..z_

After the Tile Contractor has connected the

outlet end of the new tile into the existing 350 mm
diameter tile near Station 722, he will be required to
connect the existing 200 mm diameter municipal tile
which is abandoned under this report, into the new main
as well as all intercepted private lateral tiles. This
work will be performed in accordance with Section 11 of
the General Specification for Tile Drains.

Where "fine sandy soil is encountered, the
Commissioner shall supply at the expense of the drain,
a suitable type of synthetic filter material to be used
to wrap the tile in order to prevent fine soils from
entering the drain. The Contractor shall install this
filter material as part of his work.

Where the new drain crosses County Road No.
23, the Contractor will be required to install 18 m
of 300 mm (12"} diameter coxrrugated steel pipe, 16
gauge, between the catch basins at Station 0 and
Station 20. The Commissionex will supply, as an
expense to the drain, all necessary pipe and granular
materials for bedding and backfill. The Contractor
will install the pipe and restore the road, complete
as specified herein, as part of his work.

The Contractor will carefully cut the pave-
ment where the drain crosses the County Road in order
to minimize damage to it. The foundation bed shall
be excavated true to line and grade with the trench
width 0.6 . m wider than the diameter of the pipe and
the side walls excavated vertically. The new pipe
shall be installed on a 0.10 m bed of Granular "B"
material. The Contractor will then backfill the trench
for the full width of the pavement plus 1.25 m on each
side, using Granular "B" material. The granular
material is to be placed in layers not exceeding
0.30 m in thickness and is to be thoroughly com-
pacted with a mechanical vibrating compactor. The top
0.30 m of the trench for the width of the pavement
plus 1.25 m on each side is to be filled with Granular
"A" material. It is to be placed in layers not greater
than 0.15 m in depth and is to be thoroughly compacted
with a vibrating compactor. 2All granular material
required for backfill shall meet the gradation and

physical requirements of M.T.C. Specification Form 314.

The excavated material f£rom the trench beyond
a point 1.25 m from the edge of the pavement may be
used for backfilling purposes for these sections of

.trench. This material is to be placed in layers not
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greater than 0.30 m in thickness and is to be com-
pacted either by hand tamping or by the use of a
vibrating compactor.

Following the work of backfilling the trench
across the pavement and shoulders, the Contractor will:
place a patch using a cold mix asphalt of a standard
acceptable to the County, for the full width of the
pavement. This patch is to be at least 0.10 m in
thickness and is to be carefully placed and tamped so
that it will be.as level as possible with the adjoining
pavement. ‘

The Contractor will be required to provide
suitable warning signs and he shall make every effort
to keep the road open to traffic by use of a flagman
to direct vehicles around the site of the work. If
it is necessary to close the road to through traffic,
the Contractor shall provide for an adegquately signed
detour route. '

The Contractor shall notify in writing the
Engineer of the County at least 7 days prior to - ‘
commencement of any work on the County Road Allowance.
No labour, equipment or materials for the construction
of the road crossings will be supplied by the County.

The Commissioner will arrange for the con- SECTION 19
struction of a catch basin at Station 0 along the NEW CATCH
east limit of County Road No. 23 and near Station - BASINS

20 along the west limit of County Road No. 23. The
catch basins shall be constructed within the limits of
the County Road Allowance and immediately adjacent to
the road limits. The catch basins shall be 2'x2'
Ministry of Transportation and Communications Style
Ditch Inlet Catch Basin Standard DD-716-A or approved
equal. .

From Station 20 to Station 722, the SECTION 25
designated working corridor for the tile contractoxr's WORKING
equipment shall be restricted to an area which is CORRIDOR

10 m wide centred along the proposed final alignment
of the tile. In addition, the Commissioner, in
consultation with the owner of the S% EX% of Lot 7,
Concession 3, shall designate in the field an access
corridor for use by the Contractor. This access
corridor, having a width of 6 m, shall provide access
from the downstream limit of the tile work to the head
of the open drain (Station 722 of the tile to the line
between Lots 6 and 7).



SECTION 2
STAKES

SECTION 4
PROFILE

SECTION 5
*BOTTOM WIDTH
AND SIDE
SLOPES

SECTION 8
DISPOSAL OF
MATERIAL

- B=4 -

SPECIAL PROVISIONS - OPEN PORTION

Stakes are set at 25 m intervals along

'the course of the open portion of the East Branch

of the FPacey Drain. The stakes commence at Station 0
at the outlet of the drxain into the Facey Drain in the
Nk of Lot 3, Concession 3 and proceed upstream to
Station 2466 at the head of the open portion of the
drain at the line between Lots 6 and 7.

The design grade lire of the East Branch
is such that it is at or slightly above the invert
elevations of the farm culverts at Stations 10 and
1925, the culvert beneath the 5-6 Sidercad and the
steel pipe culvert beneath the Canadian Pacific
Railway tracks. The Excavation Contractor shall take °
extreme care in excavating the drain upstream of these
culverts so that over-excavation of the drain does not
take place which would result in ponding of water up-
stream of these culverts.

Where the existing bottom w1dths and
side slopes of the drain are sufficient to permit
the specified deepening of the drain without dis-—
turbing the existing banks above the present drain
bottom, the Contractor shall take extreme care to
avoid any unnecessary disturbance to the existing
drain banks.

From Station 0 to Station 2075, the
excavated material is to be deposited and spread on the
immediately adjacent farm lands on either or both sides
of the drain as directed by the Commissioner in con-
sultation with the owners. No excavated material shall
be placed on the Railway property.

From Station 2075 to Station 2150, the
excavated material is to be deposited and spread on
the immediately adjacent farm lands to the south.

From Station 2150 to Station 2466, the ,
excavated material is to be deposited and spread on the
immediately adjacent farm lands on either ox both sides
of the drain as directed by the Commissioner in consul-
tation with the owners.

Where excavated material is deposited in bush,
it shall be deposited and levelled in the form of a
spoll bank in accordance with the General Specifications
for Open Drains, but in no case shall the top of this
spoil bank be more than 0.60 m above the natural ground
level. Where there is an existing spoil bank along the



side of the drain on which the excavated material is to
be disposed of, the excavated material shall be
deposited and spread on the side of the spoil bank
farthest away from the drain.

Where the East Branch crosses beneath the SECTION 10

5-6 Sideroad at Station 1700, the Contractor will be ROAD
regquired to clean the existing 36 inch diameter cul- CROSSING

vert to its full cross-sectional area using care to
avoid damaging it in the process.

The Contractor will perform the following SECTION 11
culvert construction in accordance with Sections 11 FARM CULVERTS
and 12 of the General Specifications. '

At Station 10 - The existing 34 foot length
of 54 inch diameter corrugated steel pipe is of
sufficient depth and capacity and therefore only
requires cleaning by the Contractor.

At Station 1925 - The existing 30 foot length
of 36 inch diameter corrugated steel pipe is of
sufficient depth and capacity and therefore only re-
quires cleaning by the Contractor.

At Station 2280 - The Contractor is re-
quired to lower the existing 32 foot length of 36 inch
diameter corrugated steel pipe using extreme care to
avoid damaging it in the process. The Contractor will
carefully remove the pipe, clean it to its full cross-
sectional area and replace it in the drain with its
invert 4 inches below the design grade line of the
drain. .

Unless otherwise directed by the Commissioner, SECTION 14
the Excavation Contractor will be required to clean to RAILWAY
their full cross-sectional areas, the existing concrete
culvert and the 30 inch diameter steel pipe culvert
beneath the Canadian Pacific Railway tracks at Station
995 of the East Branch. The Contractor shall take
‘extreme care in working through or around these struc-
tures to avoid causing damage of any kind to them in
the process of cleaning them out.

The Commissioner will arrange for 'the con~ ,'SECTION 19
struction of end walls on the existing farm culvert at CULVERT END
‘Station 10. The culvert end walls are to be built WALLS

from bags of cement and sand mixed in the proportions
of one part cement to five parts sand. Any alterna-
tive products for end wall construction must be
approved by the Engineer prior to installation. The
walls are to be placed as shown on the standard
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drawing labelled "Farm Culvert Installation Standaxd
Circular and Pipe-Arch Corrugated Steel Pipe" which
is attached to this specification.

SECTICN 20 From Station 0 to Station 2075, the designa-
WORKING ted working corridor for the Contractor's equipment
CORRIDOR shall be on the same side of the drain on which the

excavated material is to be disposed of. The width
of the corridor measured from the adjacent finished
top of drain bank shall be restricted to the speci~
fied spreading width of the excavated material on.
that side of the drain plus 2 m. In any event, the
minimum width of the working corridor measured from
the adjacent finished top of drain bank shall be 8 m.

From Station 2075 to Station 2150, the
designated working corridor for the Contractor's
equipment shall be on the same side of the drain
on which the excavated material is to be disposed of.
The width of the corridor measured from the centre
line of Lot 6 shall be restricted to the specified
spreading width of the excavated material on that
side of the drain plus 2 m. In any event, the
minimum width of the working corridor measured from
the centreline of Lot 6 shall be 8 m.

From Station 2150 to Station 2466, the
designated working corridor for the Contractor's
equipment shall be on the same side of the drain on -
which the excavated material is to - be disposed of.

The width of the corridor measured from the adjacent
finished top of drain bank shall be restricted to the
specified spreading width of the excavated material

on that side of the drain plus 2 m. In any event, the
nminimum width of the working corridor measured from
the adjacent finished top of drain bank shall be 8 m.

Chatham, Ontario,
79 10 01

YA,

H. H. Todgha
B.A.Sc., O0.L.S., P. Eng.




(1)

. (2}

(3)

(1)

(2)

(1)

GENERAL SPECIFICATION
FOR TILE DRAINS

Tenders will be received and contracts awarded'only in
the form of a lump sum for the completion of the whole
work or of specified sections thereof in accordance with

the plan, profile and specification. No bid will be

considered, nor will any contract be awarded, on the
basis of classification or of unit prices. Contractors
must estimate for themselves the guantity and value of
the work required. They are expected to examine the
locality and also the plan, profile and specification;
they will be at liberty, before bidding, to examine any
data in the possession of the Municipality or of the
Engineer.

All the work included in any contract must be completed
on or before the date fixed at the time of letting and
must, at the time of completion and final inspection, be
in first class condition and comply fully with the
specification. Final inspection will be made by the
Commissicner or Engineer within twenty days after the
Commissioner has received notice in writing from the
Contractor that the work is completed, or as soon there-
after as weather conditions permit.

Contractors will be held liable for any damages or ex-
penses occasioned by their failure to complete the work
on time and for any expenses of inspecting, superintend-
ing, reletting or restaking due to their neglect or
failure to prosecute the work satisfactorily or to 4o it
properly, also for any damages occasioned by leaving

* fences open or by any negligence in carrying on the work.

Any such expenses or damages may be deducted by the
Commissioner from the amcunt of the contract or may be

recovered by the Municipality from the Contractor and his

sureties.

Stakes are set one hundred feet apart along the course of

the work, numbered consecutively 0, 1, 2, 3, etc. The

depths of the drain, as shown on the profile, are measured

from the surface of the ground beside the stakes to the
invert of the tile.

Contractors will be held responsible for the preservation
of stakes in their original positions during the progress

of the work and also for seeing that bench marks are not
destroyed, defaced, or covered with excavated material.

The tile will follow the course shown on the plan and
marked on the ground by the numbered stakes.

SECTION 1
GENERAL
CONDITIONS

SECTION 2
STAKES

SECTION 3

ALIGNMENT



Page 2

SECTICN 4
PROFILE

SECTION 5
OBSTRUC-
TIONS

SECTION 6
BRUSH &
TREES

(2)

(3)

(1)

(2)

(3)
(4)

(1)

(1)

(2)

(3)

Unless changes in direction are made at catch basins,
manholes, or by the use of manufactured bends oxr fittings,
they shall be made by a smooth curve in the trench on a
radius of curvature so that the trenching machine can dig
and still maintain grade.

The aligmment of the finished work must be satisfactory
to the Commissioner in charge.

The tile is to be laid so that its invert will be at the
grade line shown on the profile, which grade line is
governed by the bench marks. The profile shows, for the
convenience of Contractors and others, the approximate
depths to be measured from the surface of the ground to
the invert of the tile, at each of the numbered stakes,

as observed at the time of survey, but bench marks govern.

The "as-constructed” grade shall be such that each part of
the completed drain will provide the capacity required for
the area which it drains.

No reverse grade shall be allowed.

A variation in grade may be tolerated where the actual
capacity of the drain exceeds the required capacity. "As-
constructed" grade shall not deviate from the grade line
more than 15% of the internal diameter for drain sizes

8 inches or less, or 10% of the internal diameter for
sizes greater than 8 inches. These deviations axe allow-
able, provided they are gradual over a distance of not
less than 30 feet.

All brush, timber, logs, stumps, stones or other ob-
structions in the course of the drain are to be removed
to a sufficient distance to be clear of the work.

All brush and small trees having a diameter less than

6 inches, growing within 15 feet on each side of the
drain are to be cut off flush with the ground surface
and all of their roots within 10 feet of the tile are to
be grubbed out.

All brush, trees and stumps that are removed are to be

put into piles by the Contractor, in locations where they
can be safely burned, and are to be burned by him. If,

in the opinion of the Commissioner, any of the piles are
too wet or green to be burned, he will so advise the
Contractor who may then arrange, to the Commissioner's
satisfaction, an agreement with the owners where the piles
are located, for them to burn the material when dry enough.

Since the trees and brush that are cut off flush with the
earth surface may sprout new growth later, it is strongly
recommended that the Township make arrangements for spray-
ing this new growth at the appropriate time so as to kill
the trees and brush. '
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Where the Contractor finds it necessary to remove any SECTION 7
fences in order to permit the installation of the drain FENCES

" or the removal of brush and the grubbing of roots, he

(2)

(1)

(2)

(3)

(4)

(1)

(2)

(3)

(4)

(5)

will be required to use reasonable care in handling the
fencing material and will re-construct the fences in as
good condition as that in which they are found, or as
the old material permits.

The Contractor is not to leave any fences open when he
is not at work in the immediate vicinity.

Unless otherwise specified, all tile is to be furnished SECTION 8
at the site of the work, by the Municipality, and its TILE
cost charged as part of the cost of the drain. '

It is to be first class agricultural tile, either clay
or cement. Cracked, chipped or uneven tile will not be
acceptable and are to be discarded by the Contractor.

Standard Clay Drain Tile shall meet all American Society
for Testing and Materials specifications as set out in
Designation C4-62 (Clay Drain Tile).

Concrete Drain Tile shall meet the specifiéations as set
out in American Society for Testing Materials Designation
C412-65. ‘

Construction of the trench shall normally start at the SECTICN 9
outlet and proceed upgrade. EXCAVATION
OF TRENCH

Minimum width of trench, measured at the top of the tile,
shall be equal to the outside diameter of the tile plus
approximately 6 inches, to permit proper soil placement
around the tile, or the tile shall be embedded in a 120°
circular groove.

The bottom of the trench shall be cut accurately to the
grade line. It shall be smooth with a groove along the

"bottom center line to guide tile alignment. If a cir-

cular groove is used, it shall conform closely in shape
to the outside diameter of the tile.

If the trench is excavated below grade for any reason,
it shall be filled above the grade line with gravel or
well-pulverized soil, tamped to provide a firm founda-
tion. Then, the bottom of the trench shall be reshaped
to the proper grade line. .

When rock is encountered at grade level, the trench shall
be excavated approximately 3 inches below grade level and
filled to the proper grade line as described in para-
graph (4).
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SECTION 10
LAYING
- PIPE

SECTION 11
CONNEC-
TIONS
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Where the depth of the drain exceeds the working depth

of the trenching machine, the Contractor shall excavate
the top portion of the trench to a suitable depth and
width so that the trenching machine can be operated with--
in its depth range. The top-soil is to be separated from
the sub-soil and during the backfilling operation it shall
be replaced as the top layer.

When the trench bottom is unstable, a stabilizing material
shall be placed before laying the tile.

Laying of tile shall normally begin at the lower end of
the drain and progress upgrade. It is preferable that
the tile be laid inside the shoe casting of the drainage
machine during the trenching operation.

Tiles shall be laid in the groove with close jolnts on
a firm bed, free of loose soil and to the grade line of

. the profile.

A1l soil or debris in the tiles shall be removed before
installation.

All tiles shall be free from clinging wet or frozen
material that would hinder the laying of the tile on grade.

The upper end of all tile runs shall be closed tightly
with an end plug.

Before work is suspended for the day, all tiles laid in
trenches shall be blinded and any open tile ends closed.

Intercepted lateral tiles shall connect with the main
drain tiles so that their center lines intersect.

Existing drains shall be inspected by the Commissioner
and if found to be in working order, they shall be connect-
ed to the new system. Drains containing very little sedi-
ment shall be directly connected and drains containing

‘substantial guantities of sediment shall be indirectly

connected through filter material.

Drains carrying sewage or farmstead wastes shall not be
connected to the drainage system.

Plastic tubing connections to rigid drain tile shall be
made with manufactured plastic adaptors.

‘Manufactured "T", "Y", or elbow fittings shall be used

for connections at the junction of two drains.

All connections will be made by the Contractor as part
of his work in installing the drain.
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(1)

In fine sandy soil all joints shall be covered with glass
fiber sheet, or other durable material, to prevent fine
so0il from entering the drain.

In fine sandy soil where the trench bottom is unstable,
{e.g. quicksand) extreme care shall be taken to keep

soil from entering the drain and to provide a firm found-
ation for the tile. One or more of the following re-
commended practices shall be used:

Construct the drain when the scil is in the driest
condition.

Construct a trench and allow the area to drain.
Backfill the trenches and lay pipe in a new trench.

Use stabilizing material under the pipe, such as
coarse gravel or stone or timber planks.

Use a filter material, such as glass fiber sheet,
to cover the water inlet area.

Use perforated continuous pipe.

Drainpipes shall be laid in the trench and the trench
backfilled as quickly as possible.

These special construction requirements are considered
to be extra work and the Commissioner will make arrange-
ments with the Contractor to have them carried out.

As the laying of tile progresses, the tiles shall be
blinded by placing crumbly soil, preferably topsoil,
around the tiles to a minimum depth of 3 inches above
the top of the tiles. Where the tiles may be subject
to frost before being backfilled, the minimum depth of
blinding shall be 6 inches.

Large stones and frozen lumps of soil will not be per-
mitted in the blinding material.

On steep grades, or where the topsoil contains fine
sand, loam or clay soil (if available from the sides of
the trench) shall be used as blinding material.

Where nondegradable filter material is unavailable, veg-
etative material such as grass, hay, straw or ground
corn cobs may be used.

After the Commissioner has inspected the laying of the
tile, earth excavated from the trench shall be used as
backfill material and shall be heaped above the trench
to avoid depressions following settlement.
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SECTIGN 15
LANE AND
DRIVEWAY
CROSSINGS

SECTION 16
ROAD
CROSSING
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Large stones, roots, broken tile and other material _
likely to impede or damage field equipment shall be re-
moved from the backfill and placed in a suitable dis-
posal area.

To avoid the danger of damaging the tile, large stones
and frozen lumps of soil shall not be dropped into
the trench. '

Surplus soil shall be spread over the adjacent field.

Except at laneways and road crossings, backfill material
shall not be compacted; compaction should be allowed
to occur naturally.

When called for in the Special Provisions, the Commiss-
ioner will supply, at the expense of the drain, corru-
gated steel pipe in place of tile for installation be-
neath farm lanes and private driveways. The Contractor
will place the pipe as part of his work.

The pipe shall be laid in the trench with its invert at
the grade line of the drain. Each end will be connected
to the tile in a water-tight manner.

Unless otherwise specified, the bedding and backfill to
the pipe will be native earth from the excavation. How-
ever, where driveways have a gravel surface, the Commiss-
ioner will supply granular materials for the Contractor
to place as the upper layer of backfill to restore the
driveway to its original condition.

The backfill will be carefully placed in the trench so
as not to disturb the pipe. It will be carried to the
top of the trench in thoroughly compacted 8" layers.

At road crossings, the Commissioner will supply, at the
expense of the drain, corrugated steel pipe in place of
tile for installation beneath the travelled part of the

‘road. The Commissioner will alsc supply, at the expense

of the drain, all necessary granular materials for bed-
ding and backfill. The Contractor will install the pipe,
complete, as part of his work.

The trench shall be excavated true to line and grade
having a maximum width of 2 feet wider than the outside
diameter of the pipe with vertical side walls. It shall
be excavated to a depth to provide for 4 inches of granu-
lar bedding below the bottom of the pipe.

The pipe shall be laid with its invert at the grade line
of the drain and with the inside circumferential laps
pointing downstream. The supplied lengths of pipe shall
be joined by means of "Standard Coupler Bands" installed
to provide a water-tight connection.
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Granular backfill will be placed in the trench below the
travelled portion of the road, with excavated material
used for backfill across the ditch areas. The granular
material shall be placed in 6 inch layers up to the level
of the adjoining roadway. Each layer shall be compacted
to 100% proctor density before the succeeding layer is
placed. '

Where the new tile follows the course of an existing tile
drain, the Contractor will locate the existing tile, be-
fore commencing work and will clearly mark it. He will
then exercise reasonable care to avoid disturbing this
existing tile.

Where a drain discharges into an open outlet, the Contrac-
tor will install a length of steel pipe supplied by the
Commissioner at the expense of the drain, in place of
tile. The Commissioner will alsoc supply for installa-
tion by the Contractor a removable wire mesh grating to
be attached to the end of the pipe. Grate openings shall
not exceed 1 inch.

The outlet pipe shall be installed as soon as the trench
is excavated and shall extend to the toe of the slope of
the open ditch.

Backfill for the outlet pipe shall be suitable excavated
material placed and compacted in 6 inch layers up to the
level of the adjoining ground.

The joint between the tile and the outlet pipe shall be
sealed with concrete in a water-tight manner.

The Commissioner will arrange for the construction of
concrete catch basins, at the expense of the drain, at
the locations shown on the plan and profile and set out
in the Special Provisions.

Concrete used for the catch basins is to be made from
clean, well-graded gravel and fresh cement in the pro-
portions of 5 parts of gravel to 1 part of cement. If
ready-mix concrete is used, the class of concrete shall
be 3,000 p.s.i. Clean water only is to be used and the
concrete is to be well mixed before being placed in the
forms.

The catch basin builder will provide and install re-
movable steel or cast iron grating covers having an
opening at least 24 inches square.

The elevation of the top surface of the catch basin cover
is to be determined by the Commissioner and is to be such
as to permit the entry of surface water into the basin,
unless otherwise specified.
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SECTION 20
UTILITIES

SECTION 21
PROTECTION
OF PUBLIC

SECTION 22
CLEAN-UP
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The connections of the drain into the catch basin are
to be made in a neat and workmanlike manner and they

are to be sufficiently tight as to allow no water to

pass through around the outside of the drain.

Unless otherwise specified, cast-in-place catch basins
are to measure 24 inches square inside the walls. They
shall have 6 inch thick walls and floors with the floors
being at least 2 feet below the bottom of the tile.

If, in the opinion of the Commissioner, a precast con-
crete catch basin will be less expensive and will be

- equally as satisfactoxy as one that is cast-in-place,

the Commissioner may arrange for the substitution of a

.precast catch basin so long as it generally complies

with this specification.

Before commencing work, the Contractor will investigate
the location of any and all utility lines, pipes or
cables which may interfere with the installation of the
tile or the construction of the catch basins.

‘He shall take all necessary steps to avoid damaging

these and, should any damage result to them from his
operations, he will be completely responsible for these
damages, and will save harmless the Township and the
Engineer from any legal actions which may arise as a
result of such damage.

Where the Contractor is working on or adjoining a
travelled roadway, he will erect the necessary barri-
cades to protect the travelling public against accident
and he shall keep these lighted from dusk to dawn.

When he is installing a road crossing, he will arrange
for the detouring of traffic around the construction
site. ‘

The Contractor will use all reasonable means to avoid
damage claims as a result of his carelessness ox negli-
gence and, should any claims arise, he will save haxm-—
less the Township and the Engineer from any legal actions
resulting from them.

On completion of his work, the Contractor will clean up
the site, removing all debris and waste material and
leaving the site in a neat and tidy condition.

He shall pick up any large pieces of broken tile or any

other debris resulting from his work and will dispose of
it away from the site. He is not to bury any of this

material in the course of backfilling the trench.
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Where the word "Commissioner" is used in this specifica-
tion, it shall mean the person or persons appointed by
the Council of the Municipality having jurlsdlctlon, to
superintend the work.

The Commissioner will be permitted to make minor varia-
tions in the work so long as these variations will result
in either a more satisfactory drain or a more economical
one. These variations, however, must not be such as to
change the intent of the work to be performed nor are they
to reduce the standard of guality.

The part of the Specification headed "Special Provisions"
which is attached hereto forms part of this Specifica-
tion and is to be read with it. Where there is any
difference between the requirements of this General
Specification and those of the Special Provisions, the
Special Provisions shall govern.

TODGHAM AND CASE LIMITED
CONSULTING ENGINEERS

280 GRAND AVENUE EAST,
CHATHAM, ONTARIO.

1/5/74
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a)

GENERAL SPECIFICATION
FOR OPEN DRAINS

(REVISED MARCH 1, 1975)

Tenders wlill be recelved and contracts awarded only in the form of a lump sum for
the completion of the whole work or of specified sectlons thereof in accordance with
the plan, profile and speclfication. No bid will be considered, nor will any contract be
awarded, on the basis of classification or of unit prices, Contractors must estimate
for themselves the quantity and value of the work required. They are expected to ex-
amine the loeallty and also the plan, profile and specitlcation; they will be at Ilberty,
before bidding, to examine any data in the possession of the Municipality or of the
Englneer.

All'the work included In any contract must be completed on or before the date fixed
at the time of letting and must, at the time of completion and final inspection, be In
first class conditlen and comply fully with the specifjcation. Fihal inspection will be
made by the Commissioner or Englneer within twenty days after the Commissioner
has recelved notice In writing from the Contractor that the work is completed, or as
s0on, thereafter as weather conditions permit.

Contractors will be held lable for any damage or expenses gccasioned by thelr fallure
to complete the work on time and for any expenses of inspecting, superintending,
reletting or restaking due to their negleet or failure to presecute the work satisfactorily
and for any damages occasioned by leaving fences open or by any negligence in carrying
on the work. Any such expenses or damages may be deducted by the Commissioner
from the amount of the contract or may.be recovered by the Municlpality from the
Contractor and his sureties.

Stakes are set one hundred feet apart aleng the course of the work, humbered
consecutlvely, 0, 1, 2, 3, ete. The depths to which the drain i3 to be dug, a3 shown
on the profile, are measured from the surface of the ground beside the stakes.

Contractors will be held responsible for the preservation of stakes in thefr original
positions during the propress of the work and alpo for seelng that bench marks are
not destroyed, defaced, or covered with excavated material,

Except where specified otherwise, the excavation will follow as nearly as possible
the counse of the existing drain. Wherever sharp or irregular bends occur, all sloping
and widenlng 15 to. be done on that side of the drain that will tend to flatten the
bends and improve the flow of water in the drain.

Where one draln bank adjoihs the travelled part of any road or laneway, all sloping
and widening 1s to be done on that side of the draln farthest from the roadway,

Where one draln bank adjoins a fence line (except where the travelled part of a road
or laneway adjelns the other bank) all required sloping and widening Is to be done
on that side of the drain farthest from the fence line, unless there iz sufficlent room
between the ditch bank and the fence to permit widening on the fence side without
disturbing the Ience Itsell.

Where the drain Is to be moved off a road allowance and onto the adjoining lands
the top edge of the nearest finished draln bank 18 to be not cloger than 2 feet to
the Mmit of the road allowance. The centrz line of the drain Is to be kept as straight
a9 possible even though this 2 foot dimenslon may be exceeded In places.

Where a new draln is belng constructed, its centre line will be as stralght as posslble
and =ny changes In direction shall be In the form of smooth regular bends, Where
a new drain will adjoin an exlsting fence line, the Contractor will lay out a suitable
centre llne such that the top edge of the adjacent drain bank, at its widest polnt,
will not be closer than 3 feet to the fence and the Contractor will use thls centre line
to astablish the drain locatlon.

The alignment of the finilshed work must be satisfactory to the Commissioner in charge.

The excavation of the drain must be made at least to the depth Intended by the grade
line shown on the proflle, which grade lne is governed by the bench inarks. The
profile shows, for the convenlence of the Contractors and others, the approximate
depths from the surface of the ground at the polnts where the numbered stakes are
sat, as well as the amount of deepening required, as observed at the time of survey,
but bench marks govern.
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GENERAL
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PROFILE
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SECTION 6
OBSTRUCTIONS

SECTION 7
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SECTION 8
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The bottom widths and the side slopes of the varlous sections of the finlshed draln
are fo be trize to llne and grade as shown on the profile, The sides of the excavatlon
are to be sloped So that the top width of the f{inished excavation willl exceed the
bottom width by twice the slope times the depth, at all places.

Contractors will not be restricted to the exact dimensions speclfled but must excavate
clear of the. specifled cross sections and may excavate such additional depth or width
as may be required to accommodate the use of suitable excavating equipment or to
allow for sediment or caving prilor to final Inspection, provided that at no place is
the surface of the Excavation to be steeper than the =lope specified on the profile,
The Contractor 18 not to excavate so0 much deeper than the grade line as to result
in the formation of pockets in the drain bottom that will cause water to stand in
poolks along the drain.

All brush, timber, logs, stumps, stones, or other obstructions in the course of the drain
are to be removed by the Contractor, Tlmber, logs and stumps are to be dealt with in
the same manner as specified for brush and trees. Large stones and simillar materials
are to be disposed ol away from the slte,

Where the existing bottom widths and side slopes of the draln are sufficlent to permit
the specified deepening of the drain without disturbing the existing banks above the
present drain bottom, the Contractor will be required to cut the brush and trees on
the sloping banks flush with the surface of the banks but he will not be required
to remove thelr roots and stumps unless they will obviously create obstructions to
the flow of water In the draln.

Where it is neccessary to widen the drain and excavate matertal from the sloping
bank, all brush and treas within the course of the drain are to be cut and those
roots and stumps In the bottom of the drain and on the bank or banks where the
widening takes place are to be removed.

Throughout the length of the work, the Contractor will cut off flush with the ground
surface all brush and trees having a dlameter less than & Inches, and all dead Elm trees,
within 10 feet of the top edge of the finished draln banks and within the disposal
area covered by the excavated material, Where there is a fence adjolning the drain,
he will be required to cut the brush on the opposite iside of the fence only if excavated
material is to be placed there.

Should the Contractor find it necessary to remove trees other than those specified
above, In order to permit the excavation of the drain or the disposal of material, he
will be at liberty to do so only on permission of the Comumnissioner In charge.

All trees over 8 Inches In dlameter that are cut are to be trimmed of branches, and
the trunks, along with the branches over § Inches In dlameter, are to be cut up Into
log lengths and plled for the use of the adjolning owner unless the owner advises
the Commissioner he does not want them, in which case they are to be disposed of
by the Contractor along with the other brush, Small branches and limbs are to be
disposed of by the Contractor along with the other brush. Tree stumps may be burned
by the Contractor where permitted; otherwise, they shall he disposed of by him away
from the site of the work.

Following completion of the work, the Contractor i1s to trim up any broken or damaged
Jimbs on trees which remain standing, disposing of the branches cut off along with
other brush and leaving the trees In a neat and tidy condition. '

Brush and trees removed from the drain and banks thereof and from the disposal
area are to be put into piles by the Contractor, in locations where they can be safely
burned, and are to be burned by him, If, In the opinion of the Commissloner, any of
the piles are too wet or green to be burned, he will so advise the Contractor who
may then arrange, to the Commissioner’s satisfaction, an agreement with the owners
wheré the plles are located, for them Lo burn the material when dry enough.

Prior to and during the course of burning operations the Contractor shall comply with
the guidelines prepared by the Afr Quallty Branch of the Ontario Ministry of the
Environment and shall ensure that the Environmenital Protection Act 1s not vlolated.

In no case will brush or trees be buried in the spoil bank or within the excavated
material.

Where a part of the drain Is belng relocated, the Contractor will strip the topsoil
from the new course and stockpile it for re-use, following the completlon of the subsoll
operations. Subsoll excavated from the new course is to be used first of all to i
the existing course which is being abandoned. Where the Contractor can conveniently
do so, he may deposit the material in the old course as he excavates it from the new
course but where the distance separating the new course from the old course is too
great to permit this, he shall move the material to the old course with trucks. He
will pack the materlal as much as !s reasonably possible considering the equipment
he Is using but he need not carry out any special compaction procedures. ‘Where
there I8 more than enough material to fill the old course, the Contractor 18 to mound
up the excavated material slightly to allow for settlement and he iz then to bring
the surface of the excavated material to a reasonably smooth and ‘uniform contour.
Where there is Insufficient material to flll the old course, he is to grade the surface
of the material so as to ellminate any holes that would collect water,

Materlal not reguired to fill the part of the existing course that is belng abandoned
end material excavated from the remalnder of the draln is to be deposited on the
immediately adjoining farm lands in the locations set out in the Special Specifications.
it 18 to be kept at least 6 feet clear of the top edge of the drain and 3 feet clear
of all fences and. beyond these distances, it 13 to be placed as evenly as is convenléntly
possible in view of the type of excavating equipment used.
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Where the excavated material 1s deposited in bush land, it is to be spread and levelled
in the form of a spoll bank over at least the full width of the strip that has been
cleared to permit the passage of excavating equipment but in no case is the top
surface to be left more than 2 feet above the natural ground level even though this
may require additlonal clearing to produce & sufficient disposal area. On completion,
the spoll bank 1s to be left so that It is smooth enough to drlve an ordinary farm
vehlcle along it. T

Where the adjolning land is sufficlently clear to permit cultivation, the Contractor
is to spread the excavated materlal over a sufficiently great width that, after
spreading, the excavated material will generally have a thickness of not more than
6 inches. However, the Contractor will not be required to spread the material over
a width greater than G0 feet even though thls results in 2 depth of material in
excess of 6 Inches. ’

After the excavated material has been levelled any stockpiled topseil is to be spread
over it and the adjolning land to a depth of not over 4 Inches,

No excavated material 1s to be placed on lawns or ornamental shrubbery but i to
be deposited on elther or both sides, on the landg of the same owner.

In no case 18 the topsoll or any excavated material to be deposited in difches, tiles,
or depressions intended to conduct water Into the drain,

The Commissioner In cl:}arge will be the sgle judge as to the proper dispesal of
materlal under the contract and this specifleation.

Where the. Contractor flnds it necessary .lo remove any fences In order to permit the
excavation of the drain or the disposal of material, he will handle the fencing
carefully, Unless-otherwise specified, the Contractor will be required to re-construct
the fences following the compietion of the work of excavation and levelllng In as
good a condition as that in which they are found or as the old material permits.

Except as herelnafter specitied the Contractor s not to leave any fences open when
he is not at work ln the immedlate vicinity, Where it 1s necessary to remove a fence
paralleling the drain to excavate the drain or dispose of material, the Contractor is
not to take 1t down more than 1 week before he starts work in that fleld and he Is
to replace 1t within 2 weeks alter he finishes work there, The landowners and hot
the Contractor will be responsible for the control of livestock In the adjolning flelds,
so long as the Contractor adheres to these time limits,

Any fences that are constructed or re-constructed along the course of the draln are
to be kept at least 3 feet clear of the top edge of the draln bank.

Where the drain crossés the travelled part of a read through a bridge, the Contractor
will excavate the drain to its speclficd dimensions through the bridge openlng, using
care to avold damaging It. If after the drain has been excavated at any bridge structure
it appears to the Commissioner that repairs or replacement may be requlired, he shall
so advise the Road Authority having jurisdiction over the varticular bridee.

Where a new bridge 1s required or where any underpinming, strengthening or repalrs
are rendered necessary by ‘the work, "it is to be carried out by the Road Authority
at itz own expense.

Where the drain crosses the travelied part of a road through a plpe that does not
have to be replaced or lowered, the Contractor will clean the plpe to Its full cross-
sectlonal area using care to avold damaging it.

Where fhe existing plpe is of sufficlent size and 1s In a good state of repalr, but
requires to be lowered, the Contractor will carefully remove it, clean it to its fuli
cross-sectlonal area, and replace it in the drain at the proper elevation.

Where the existing pipe must be replaced, the Contractor will carefully remove it
from the drain, clean it to its full cress-sectional area, and leave it beside the drain
for removal by the Road Authority. He will then install the new culvert supplled
by the Road Authority.

Under roadways, new plpes and those that are lowered are to be set with thelr
inverts 4 Inches below the grade line when the pipe i3 42 inches in diameter or less
and © Inches below when it 1s over 42 Inchee In diameter.

Trenches across the travelled part of the roadways are to be back-filled with com-

pactable granular material supplled by the Road Authority.

The Contractor will notify the Road Authority at least 3 working days before
starting work on any road crossing.

Where a farm or accegs bridge or plpe does not have to be replaced or lowered, the
Contractor will clean it to its full cross-sectional area using care to avold damaging It

Where the culvert 18 a plpe that must be lowered, the Contractor will carefully remove
it, clean it to lts full cross-sectional dlameter, and replacé it in the drain with its
invert 4 inches below the grade line.

Where a plpe culvert must be replaced, the Contractor will carefully remove It from
the drain, clean 1t to its full cross-sectional area, and leave 1t hestde the drain for
disposal by the Drainage Commissioner. Any salvage value from the sale of the pipe
shall be credited to the drain. Where a wooden or concrete bridge must be replaced,
the Contractor will remove it, disposing of the material away from the site. If a new
plpe 1s to be installed, it will be supplied by the Commissioner at the site, at the
expense of the draln, The Contractor will then Install it with its Invert 4 inches
below the grade line,

SECTION 9
FENCES

SECTION 10
ROAD CROSSINGS

SECTION 11
FARM AND ACCESS
CULVERTS



SECTION 12
PIPE CULYERT
INSTALLATION

SECTION 13
TILE OUTLETS

SECTION 14
UTILITIES,
RAILWAYS, ETC.

SECTION 15
PROTECTION
OF PUBLIC

SECTION 16
CLEAN-UP

SECTION 17
COMMISSIONER

SECTION 18
SPECIAL PROVISIONS

4

(5)

(6

—

(1)

(2)

(3)

a)

()

2)

3

1)

(83)

1)

(2)

(1

The Contractor will backfill around each pipe either with compactable granular
material supplied by the Commissioner at the expense of the drain or with material
excavated from the drain, as directed by the Commissioner.

Where a new culvert Is to be Installed, the owner may request the Commissioner to
have it placed in a different locatlon from the existing one and this will be permitted
so long as the relocation does not result In an increase In the area draining through
the culvert. Adequate notice of the change must be given to the Contractor. In no
case may the existing culvert be left in the draln when it has been specified that

it is to be removed.

Should the owner wish to construct end walls, he may do so but both the construction
and malntenance of duch end walls will be the responsibllity of the owner concerned

and not of the drain.

The Commissioner will supply to the Contractor the corrugated plpe in lengths of
approximately 20 feet (with couplers, where required), in a prefabricated condition.
The cost of such prefabrication will be charged as part of the cost of the drain. Any
further fabricating or connecting will be the Contractor's responsibility,

Pipe culverts will be supplled on trucks and are to be unloaded, installed and back-
filled by the Contractor as part of his work.

Following the placing of the pipe, the Contractor will backfill around it, placing and
compacting the backflll material In 9 Inch layers, equally on each side of the plpe
up to the level of the adjoining ground. At the ends of the plpe, the backfill material
is to be sloped 1% feet horizontally to 1 foot vertically. Where clay material 1s
readily available, the ends of the backfill are to be covered with clay to minimize eroslon.

Where existing tile outlet pipes of cast iron, asbestos cement, corrugated steel or
other rigld material are encountered along the course of the drain, and where they
will be removed or rendered useless by the work, the Contractor, as part of his work,
shall re-Install the outlet plpes in the re-graded drain bank. Any new materlals required
for this work shall be suppled by the Commissioner as an expense to the drain. The
outlet pipes shall be Joined to the tile in a water-tight manner and shall be properiy
set into the sloping drain bank so as to prevent the outlet pipe from collapsing.

Before commencing work, the Contractor will investigate the location of any and all
railways, utility lines, wires, pipes, poles, towers or cables which may interfere with
the excavation of the drain. He will take all necessary steps to avold damaging these
and should any damage result to them from his operations, he will be completely
responslible for these damages, and will save harmless the Township and the Engineer
from any legal actlons which may arlse as a result of such damage.

If permits are required to allow the work to be carried out on or adjacent to any
utilities, pipelines, raliways, etc, the Contractor shall obtain these at his own expense.

All work on or adjacent to any utility, pipeline, rallway, ete, is to be carrled out In
accordance with the requirements of the utility, plpeline, rallway, or other, as the
case may be, and dts specifications for such work are to be followed as if they were

part of this specificatlon.

Where the Contractor is working on or adioining a travelled roadway, he will erect
the necessary barricades to protect the travelllng publie agalnst accident and he shall
Xeep these lighted from dusk to dawn. When he is installing a road crossing, he will
arrange for the detouring of traftic around the constructlon aite, The Contractor will
use all reasonable means to avold damage clalms as a result of his carelessness or
negligence and, should any claims arise, he will save harmless the Township and the
Engineer from any legal actions resulting from them.

On completion of his work, the Contractor will clean up the site, removing all debrls
and waste materials and leaving the slte in & neat and tidy condition.

Where the word “Commissioner” 1s used In this specification, it shall mean the person
or persons appointed by the Council of the Township having jurisdiction, to superintend
the work,

The Commissioner will be permitted to make minor variations In the work so Iong
as these variations wil! result in elther a more satisfactory drain er a more economlcal
one. These variations, however, must not be such as to change the intent of the work
performed nor are they to reduce the standard of quality.

The Part of the Specifications headed “Speclal Provisions” which Is attached hereto
forms part of this Specification and i3 to be read with 1t. Where there is any difference
between the requirements of this General Specification and these of the Speclal
Provisions, the Speclal Provisions shall govern.

H. H. TODGHAM
TODPGHAM AND CASE LIMITED
CONSULTING ENGINEERS
CHATHAM, ONTARIO




P

FDA 6 GRAVEL\)‘E—%

TOP WIDTH (16’ MIN)———I

A

A L g p v BTN

-b"'!

L ' 1
1Yz HEIGHT OF COVER VARIES i | 72
1P 2" wlmmum) "— 1
\\ ¥ DRAIN DEPTH
C.S.P (CIRCULAR OR (VARIES)
A3 PIPE ARCH)\ 3B _ l
b RADE LINE ]
— e .;:___J[G__ _____ ____‘_ ‘
ta"

I CULVERT LENGTH = 24' MINIMUM

| LONGITUDINAL SECTION

,/_ LANEWAY SURFACE

6" OF GRAVEL BY COMMISSIONER

( ACCESS CULVERTS ONLY )}

e R A L A T T R T S L T I T T T LR I A S ’/ -
SN Enininunngin SUITABLE EARTH FILL
|B An FROM EXCAVATIONS
l I/2 Csr—xr X X ) 1! 1'% .

CONSTRUCT END WALLS
TO AN ELEVATION o'
ABOVE THE TOP OF PIPE

KEY INTO SIDE SLOPE

BOTTOM WIDTH VARIES

ELEVATION

CHANNEL OQUTLINE
AT CULVERT ENDS

C.5.P {CIRCULAR O©OR

PIPE ARCH)
JF—INVERT 4" BELOW
GRADE LINE

™
QF §£5%5;
e D/v

CONSTRUCTION NOTES'
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2. BACKFILL MATERIAL SHALL BE
PLACED IN 9" LAYERS EQUALLY
ON EACH SIDE OF THE PIPE.
EACH LAYER SHALL BE COMPACTED
TO 959, PROCTOR DENSITY.
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COLPORATION OF THE TOWNSHIE OF ZONE
BY-LAY 28-79
Facey Drain, East Branch

A by=law to provide for a drainage works in the Township of

Zone in the County of Kent,

Whereas the requisite number of owners have petitioned the
Council of tﬁe Tovnship of Zone in the County of Kent in accor-
dance with the provisions of the Drg'naqe Act 1975 requesting

that the followinho lands and roads be drained by a drainage works;

And whereas the Council of the Township of Zone in the County

of Kent has orocured a report made by H.H, Todgham ard the repart

is as follows;

And whereas the estimated total cost of constructing the

drainage works is $20500.00

And Whereas $20500,00 is the amognt‘ib be contributed by the
municipality for construction of the Drainave vorks.

nd Whereas % is being assessed in the of

in the County of

and Whereas the council is of the opinion that the dra:

of the area is desirable.

Therefore the council of the Townshin of Zone pursuant to t

Drainage ACt, 1979, enacts as follows;

1. The report is hereby adopted and the drainage worKs as
. therin indicated and set forth is hercby atuthorized and
shall be ‘completed in accordance therwith,

2, (1) The Corporation of the Township of Zone may borrow on
the credit of the Corporation the amount of $20500.00 being
the amount to be contributed by the municipality for constru-
ction of the drainage works less the total amount of,
a) grants received under scction 85 of the Act; anhd
b) commuted payments made in respect of the lands and
roads assessed,
(2) The CGorporation may issue debentures for: the amount
borrowed and such debentures shall be made payable within
5 years from the date of the debenture andeEall‘bear interest
at a rate not highter that the rate charged by. the Ontario
lunicipal Improvement Corporation on the date of sale of such
debentures.
3. {1) For paying the amount of $20215.Qeing, ]
(a) the amount assessed upon the lands and roads, except the

lands and roads belonaing to or controlled by the municipality
and

(b) the amount recuired *o pay interest on the portion of

the amo nt borrowed, represented by the amount in clause a.
less the total amount of

(c) prants received under section 85 of the Act;

(d) moheys paic pursuant to sukbsection 3 of section 61 of the
Act s
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and :

(e) commuted payments made in respect of the lands and roads

assessed.

A special rate shall be levied upon lands and roads as set

3 forth in the Schedule to be collected in the same manner and

g i at the same time as other taxes are collected.

(2) The amount of the special rate levied upon each parcel

_ of land or part therof shall he divided into 3 equal amounts

H and one such amount shall be collect.d in each vear .for 5

y years after the bassing of tW§s hy=-law

4. For paying the amount of 285.0 being.
(a) the amount assessed upon the lands and roads belondging
+o or controlled by the municipality; and
(b) the amount recuired o nay interest on the portion of the
arount borrowed represented by the amount in clause a.
a special rate shall be levied upon the whole rateable property
in the Township of Zone in each year for 5 ycars after the
passing of this by-law to be collected in the same manner and
at the same time as ot e(jthex taxes are colleccted.

5. All assessments of % «OY%r less are - ayable in the first

year in which the assessment is imposed.
6. This by-law comes into force on the passing therof and may be
cited as "Facey Rr. East Brly-La .

FIRST READIKG
SECOND READING

Provisionally adopted this 16 day 0fOctobet979.
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2 Inxacpgrdanée with ynux*anstxuctiens we have' made an‘
examindtion and survay of the ogen portion and tils portion of the
Edﬂt Branch of theé Fac m:aj_n ommencing at tl';e outlet of' the ch‘pen
| pertionqdnto the Fac 2{ rain jn the N5 of Lot 3, Concession 3 i
. procadalng upstream aleng the entire length of Hhe oprn and cig :
s portions to the head of the existing ‘tile at the westg:ly limih,of g
; | | County Road No. 23 'in the '8k of Lot 8, We have extended our ' | iy
; aaxgmination andg’ urVQy of the tile portion of the drain across g
County Road No,''23; /in ‘sccordance ‘with your instructions, acting e
upbn,pne drainage’ pa&itian by tbe Kent ceunty Bngmnaar;dﬁ°¥ tha* IR
uRPtreﬁm extensiwn Qﬁntha dralq Ao i /
it ) B b b i
A 5 revieﬁ offthe recoras indicates that‘the eXiSting t;le
dxain extendaffrﬂm dts head at the west limit of County' Road Ny
(23 in the 8% of Lot § (Station 20) to its qutlet into the epen |
poFtion of the drain ? the line hetween Lots 6 Tand 7., The, lﬂF 93“
gﬁrthfwthia4til§ dgﬁ n was inatnzle Bnder ‘a report by the lat
aaxaa a,tubuuhﬁ 1837, ‘At that time aPRFggimﬁ
ame

9y

\

/180 m of 189*mm (7"

A 6“) i er;tile1wara installed .

rmm th Weat Limit bt cqunh¥ ﬁp ‘No. 123 tg the middle of t
sta tat ‘The

sﬁg OF Lot 7, Goncession .on 20 ta iﬂ 232)
rﬁmainﬁar of the oxigting tile waﬁ 4napalleﬂ’yqq; 8 report hy'
4Qﬁficq daned September 23, 1869. ~tims the" % gt~ Hee)
g t;ia drain was extandad douggtxeam acraaafi remaip il f‘g \
7 by thefinsﬂallahi n of 350 mm (14") atar tiley ‘ilhg il .
ainder “thb-masﬁ‘ﬁ;andhg -the Faaby rnxn om ' the ”butlagm
iithe £l ‘ downatream to:

;jp rain ‘at line hetwa'_ Lotﬁ 6 andﬁg

Yo ‘ &he

iy “;w‘ijgbput;pptggﬁp*ﬁhe ﬂhmay'bxaxq 1 N& of Lot 3, Concession 3, |
A e -ﬁa;m& n ‘open drain, A 'revi ew o the! records ‘indicates. thak b
1) thﬁfaast work of! rapair and’ imgrozament on the open portion af thﬁ iy
i :9__H in\waa a ne pndex,a xaport y his qffima datad Septﬁmba# 23; 1959.-;:
se S ‘ '*f" ) i 4 i i W- mﬁ. M,.A'ﬁﬂ-l".ﬁnﬂ-‘
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ool I jaddition, we recommend that the East Branch of the
Fagey Drain he extended across County Road'No. 23 to its east
lim@tghi»inﬁtallinq 300 mm (12"} diametex corrugated gteel pipe
. Across the road allewange and thati a ecatch basin 'be installed
on each!side of the road, & RN TR e e U R
e e Gy A s

R

e Attached to khis lreport and labelled "Schedule o
i8your Drawing No, 78076 which consists of ‘a plan showing the

location of the proposed work marked in a heavy solid line apd
. the lands affected by the work outlined in a heayy dasghed line,

. kogether with a profile for the work that we recommend. Also
' atrached and labelled "Schedule B" is a specification showing
the dimensigns, grades, disposal of material apd other particulars
of the wark to be carried out, . . ! LS R o BT

'}

Ly t {
"o e i LA £
S T »

2 ol b e T B T IR
MER . A In general terms; the ‘proposed woprk:on the openr peortion
9f ithe drain involves deepening of the drain by varying amounts
upito 0439 m‘as well as the necessary farm eulvert -construction,
along the length 'of the work. . The proposed work opn-the tile
portion of the drain involves the installation of 250 mm (10"),
300 mm (12") and 350 mm (14") diameter tile, the upstream '
extension of the drain across County Road Ne, 23 and the instal-
lation of two catch basins on County Road No, 23, Upen gompletion,
the tile portion of the drain will have the capacity to remave
approximately one-half ipch of 'runoff per acre Per 24 hours from
. the ares served by the tile, . The! invert of the proposed tile .
drain will be installed at or slightly lower than the ipvert of
the existing tile, In addition, the tile portion of the East
Pranch apd all private tiles entering the open portion of the
drain'will have at ledast 0.30 m of freeboard beneath their
iqyerts. (i e AR R Aot i f

b e f‘,'Throughout ghé;lehgth of the work, the' excavated
material is to be disposed of as set out ip the Bpecial Specifi-

cations, In accordance with Bections 29 and 30 of The Drainage

. Agt, we determine the amounts to be paid to the owners for i
damages to lands apd grops (1f any) occasioped hy the construction
of the drainage works and by the disposal of material, to be as

8hown in the following Bchedule of Allowances under the heading:
'Damages". i ait iy Ty 7
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Lk L - iw Install 600.00 i
kb, *345 m pf 300 mm (12") dia;ftile ~'Sppply. ' 1375,00,. i
: mﬁip‘ ~ Install 1850.00 :
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FAh o &y Undeﬁ tha p:oviﬁionﬁ of' mhp Rail tﬁ Aqt, the cnnaﬁman )
;tpaciﬁiq‘ 11way has the wight to'carry out werk on its preperty

b gasa able time, If it elects to do so, it must advise ol

) themw¢wns ap hefgna the calling of tenders so that the work will ;

o 'be deleted from the work af the excavating contragt, If thel "

it Rﬂ*any elaats ta cag:y out the exqavation of the East Bxﬂpﬂh




. ang, the' steel pipe.culvert on. the
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- qithin its pight-of-way apd thei ' cleaning of the gencrete culvert
. st | : ey .gaSt.B;an?b at this Railway
< oressing, the! municipality will ‘'pay the sum of $150,00 te the
f_gnailwaym ‘ f;;;f A B A e g i i

; B ) X
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pum 1 We have estimdted the'value of benefit derived by the
‘eenstrugtion of ‘'end yalls on the existing culvert near ftation

10 in the N¥ of Lot 3, Concessian 3, This amount is shown as.

a Special Benefit charged against the affected property in:
-addition to,the regular drainage assessmentragaipst this property.

s o We have estimated the increase in cost of the drainage -
;wqud,#plated-to thafinatallation"ofﬂcorruqated'steel'pipe‘and :
placement of granplar.materials,across County Road Na, 23 and for
. the repair of the asphalt roadway. Of the total estimated cost of

.$29.500,90,;we‘eaﬁimgﬁeythﬁt $1,200.00 is directly attributable
to the additional work involved in grossing the road, This in-
crease in cost ig ‘assessed against the County of Kent as owner
of County Read No,: 23, \nder Section 26 of The Drainage Aet, 1975,
; iq}aﬂditipniﬁalthe‘no;ma; dfainage;assessments against the road.

sl After gompletion,_the‘ﬂpst Branch of the Fagey Drain
‘.and the £ m culverts alohg the length of the work are to be
.maintained by the Townghip of Zone at the expense of the Jands
and roads herein assegsed and in the same relatiye proportions

. Bubject, of course, to any variations that may be made under the
rauthority of .The Draipage Act. . For the purpese of maintenance,
the amounts assessed for' Special Bepefit shall he deleted from
the assessment schedule, i i
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e 0 ginee most of the privately-owned lands are used for
' 'agricultural purposes and no lateral drains are invalved in the
| work, we recommend that application be made ta the Ministpy of
' Agriculture'and Food in accordance 'with Section 88 of The Drainage
Act, for'a grapt payag;e under Section 85 of this Act, ag well as
. for all other grants for which this work may be eligible, L ART
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e W This specification ang the report, plan and ' DESCRIBTION
/' prafile bearing the same date, apply to and govern. OF WORK
| .the installation’ of ‘approximately.135 m of 250 mm,. | 4
111,345 m of 300 mm, and 222 m of 350 mm diameter tdde i AN
: ,tagathﬂx_wiﬁh¢tha‘rep&1r and improvement of ‘approxi-~ . | . i
" makely 2466 m of open'drain and the necessary farm A Lt
. ,Futvert. construction along. the length of the open '
. poxrtion of the drain, . 'Also included is the upstream . =
ex enaiqngofathe”tilefportiQn of, the drain across ' . . [
];hga‘iﬁy.ﬁaﬁdﬁﬂpn 23 aqﬁ;thewinstallqtion of 2 catoh '
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oo e o The Gemeral! Specification for Tile prains' GENERAT,
~and the General Specification for Open Drains both SPECIPICA-
./ 0f which are attached hereto form part of this il TIONS
, .‘n¢sﬁqufipatigq and are'to be read with it,  Where .., i1
i there!is: any difference betyeen the requirepents of . .~ 0
' _\thﬁvgeﬁﬁFﬁ14898¢$ficat10n8*andzthqsa of the Speaial. i o i
4 'Provis ons~wp$ch‘fa119w,’thduggaciﬂl Provisions . :

i ' shall govern., The saction'n ers shown in the

' 'Special Provisions which follow refer to the |

: 'sactions haying the same numbers contained in the

iy Cenexgal Spegifications, "\ ol
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il . Btakes are set at.25 m intervals commencing | S8ECTIQN 2
.+, 8k Stabion 0.on the east limit of County Road No, 23.  STAKES
' and proceeding downstream along the course of the '
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Jengre o Throughout (he length of the work, the ' BECTION 3
i tlle is to be installed on one side or the other of | - ALIGNMENT
‘the existing tile drain. The new tile ‘ig to be : il
. ' installed parallel to the existing tile but far enough
o away: from it to avoig damaging it, The final align- Wi
- |1 /ment shall be satisfactory to the Commisaioner in |
_ .charge, , At the downstream end, the Contractor shall :
1. gradually swing the alignment of‘the new tile over to
., cennect to the existing 350 mm diameter tile at.
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‘ e v The pe of the tile is get to SECTION 4
A makeh the inyert elevation of ‘the existing 350 mm tile = PROFILE
. 2% Btation 722,  The Contractor will use extreme care e
'\ ., -ite ensure that nb reverse grade eccurs when connect~
¥ dReckaithe existing 350 mm tile.| | | |

' The design grade lipe
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L e '"“hfﬁpr*ﬁh& Tile Contractor hag onnected:the |
ioutletend of the pew tile into the existing 350 mm %
il dddmeter rile near Statign 722, helwill be remulred to
‘0 iy T connegtiithe existing 200 mm diameter municipal tile =
';3pd'_;.;‘whach,zp;abagdanedyundﬁx;thrs%ﬁépd;bfﬂihtq the new main
ok Y3 ag_wellﬁga,a*1}intenpaptaqu:ivata;1ateral tiles.  Thisg
e VO Dot wikl'beppbrfprmea‘in’aggqxdanéeﬁwith Section 11 of
' ;¢§Lj‘,ﬁ;.thgﬁGengral*ﬁpécificaggpp%for Tile Draips, L S B
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?ggtggﬂﬂgéh | & suitable type of synthetic filter material to be used

R i:;ytq¢wrapﬁthe;tﬁge-in order to prevent fine spils from !
" VL) entering the drain. ‘The Contractor shall install this
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SECTION 16"« o0 Where the new'drain crosses County Road No,

’s.ROAD“¢??§5"fi'“za?fﬁﬁq Caoptractor will be réquired to install 18 m

ING"’-;g;_'~wwpf‘3°° mm (12") digmeter corrugated stee] pipe, 16

Y4, gauge, between the catch basins at Station 0 ang
:};@,;3}_a5tq;ipq‘20gf'whe Cﬁmm¢Sgipner_wili'supply, a8 an iy
|1 vexpense to the dralp, all necessaky pipe and granular
L materials. £or beddingand backfill. | The Contractor
R AT IR T h B T ?tal§4th§fgipeﬁand;:gatore*the ¥oad, complete
i -~ifj_J'aayspec;ﬁiaq,herein,p?s'Pﬁrh of his work, - o kot il
P g SRR AT T el b e T s 1)
F/0n b Al i COntraﬁyorﬂwill.carefully cut the'paver
' Ment where the drain crosses the County Road in order

g n to minimize damage ta itl | The foundation bed ghall
U wideh 0.6'm wider than the diemeter of the pipe and

]

_Gri ) material, The Contragtor will then backfiil the' trench
‘.“wéfﬁf,whﬁﬁqg'thq-fﬂl%‘Wldth;?fmthespavﬁmﬁnt Plusg 1,25 m' on eagh
il alde, 8ing Grannlar "B" material. The granular

. . material is'to be placed in layers nat encoenin ¢
i 5: k(0430 M in thickness and is to pe'thpto@gnlyicomg i AT

: ’Pﬁhtﬁd'Withfa'mechanibalfvib;atins compactor. . The top
471 0,30 miof the trench for the width of the pavement

..,plus 1.25 mon each ide is to be filled with Granular
Clbba s AN ‘materiall It is to be.placed’in layers not greater
Dl gl (Eban 0,15 moin ‘depth and is to be thoronghly compacted
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e Tt qéquitad'ﬁqﬁ?hanfillthall meet the gradation and

‘ﬁc Q‘tphxsiggl';egqirementqu?*M.T.gQi&pggif;aatiqn Form 314,
A ig:Ffff AR g mha,éicavﬁéédfmateriai-from the trench beyend

4, ¢ /& point 1,25 m from the edge of the pavement may be

Jitbe e o used for backfilling purposes for these sectiong of
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‘1 Bcroes the pavement and shonlders, the Contractor will === = ! |
.-Jvn%ape;ﬁ“ﬁanch ysing.aicold mix asphalt of a standard . . 'l & 0
-g‘-apggpt&bﬁaftqqtpeﬁcoqﬁtnyfar-the%ﬁull width of the Al . T
P vemgntgﬁ;whiswpatchﬁisPtp be' at least 0.10 m in kg {2 i
.:T;tgicknasgjand is to be carefully placed and tamped so |
¢ Fhatiif will be ps level as pogsible with.the adjoining
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15 ”ﬂi(&H#tabxegwppqingﬁsigﬁﬁ and he shall make every effort A
14 B0 keep the road' open to traffic by use of ‘a flagman . . i |
“f-x:iqaﬂiKQct¢vahicle$”n#oundithe'Qité_qf_the work,  If ' '

it is necessary to close the rpad to through traffic, ]
.. the Contractor shall provide for an adequately signed ;
[ rdetonx route, oo g Iy s i e ]
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BEnginear of the County at least 7 days prior to' b )

. gommencement of any work ‘on the County Road Allowance, " : i
.\ . Ne labour, equipment or materials for the gonstruction ' : gt
‘ -»'O*ﬁtha:road creasings will be supplied by the Caunty. :

¢ gy oy The Commissioner will arrange for.the ocon- S8ECTION 19 4
gtruction of a catch basin at Station 0 along the ..  NEW CATCH
» east Limit pf Copnty Read No, ‘23 and near Station .. ' BASINS
40 along the west limit of County Road No. 23, The .. ‘.. .
. ‘gatch basins shall be constrgcted_w;thin the limits of i
. the County Road Allowance ‘and immediately adjacent to . '/ il
.-J;thegand,limita,?ﬁThe,catch basins shall he 2'x2' |
Minigtry of Transportation.and Communications Style |
Ritch Inlet Cateh Basin Standard DD-716-A or appreved
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/. i From Station 20 to Statien 722, the b RHRE RN B

" designated working eorridor for the tile contractor's . WORKING

(i aquipment 8pall S restricked. paisn aten which 4 HOTRTROR -
. 20:m wide centred along, the proposed final aligpment it ;
cefi/the tile, In addition, the Commissionex, dn: . = . =

. .consultation with the owner of the g% Ek of Lot 7, . = ;

¢ Concession 3, shall designate in[thﬂ-fielq'an aceasg’ T i ;
~eerridor for use by the Contractor, . This access . h kot

gpbﬂxridﬂrr having a width of 6 m, shall provide access = . , L

/(i fxrom the downstream limit of the tile work to the head J '

. i‘of the open drain (Station 722 of the tile to the line v
! between Lots 6.and 7)., . 0 - ke
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SECTION 4
PROFILE

SECTION 5
OBSTRUC~-
TIONS

SECTION 6
BRUSH &
TREES

(2)

(3)

(1)

(2)

(3)
(4)

(1)

(1)

(2)

(3)

Unless changes in direction are made at catci basins,
manholes, or by the use of manufactured bends or fittings,
they shall be made by a smooth curve in the trench on a
radius of curvature so that the trenching machine can dig
and still maintain grade.

The alignment of the finished work must be satisfactory
to the Commissioner in charge.

The tile is to be laid so that its invert will be at the
grade line shown on the profile, which grade line is
governed by the bench marks. The profile shows, for the
convenience of Contractors and others, the approximate
depths to be measured from the surface of the ground to
the invert of the tile, at each of the numbered stakes,

as observed at the time of survey, but bench marks govern.

The "as-constructed" grade shall be such that each part of
the completed drain will provide the capacity required for
the area which it drains,

No reverse grade shall be allowed,

A variation in grade may be tolerated where the actual
capacity of the drain exceeds the required capacity. "As-
constructed” grade shall not deviate from the grade line
more than 15% of the internal diameter for drain sizes

8 inches or less, or 10% of the internal diameter for
sizes greater than 8 inches. These deviations are allow-
able, provided they are gradual over a distance of not
less than 30 feet. J

All brush, timber, legs, stumps, stones or other ob-
structions in the course of the drain are to be removed
to a sufficient distance to be clear of the work.

All brush and small trees having a diameter less than

6 inches, growing withip 15 feet on each side of the
drain are to be cut off flush with the ground surface
and all of their roots within 10 feet of the tile are to
be grubbed out. ;

All brush, trees and stumps that are removed are to be

put into piles hy the Coptractor, in locations where they
can be safely burped, and are to be burned by him. If,

in the opinion of the Commissioner, any of the piles are
too wet or green to be burped, he will so advise the
Contractor who may then arrange, to the Commissioner's
satisfaction, an agreement with the owners where the piles
are logated, for them to burn the material when dry enough.

Since the trees and brush that are cut off flush with the
earth surface may sprout new growth later, it is strongly
recommended that the Township make arrangements for spray-
ing this new growth at the appropriate time so as to kill
the trees and brush.
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(1)

(2)

(1)
(2)
(3)
(4)

(1)

(2)

(3)

(4)

(5)

o Page 3

Where the C. .ractor finds it necessary to remove any! SECTION 7
fenceg in order to permit the installation of the draiun FENCES
or the removal of brush and the grubbing of roots, he

will be required to use reasonable care in handling the

fencing material and will re-construct the fences in as

good condition as that in which they are found, or as

the 0ld material permits, ;

The Contractor is not to leave any fences open when he
is not at work in the immediate vicinity,

Unless otherwise specified, all tile is to be furnished SECTION 8
at the site of the work, by the Municipality, and itsa TILE
cost charged as part of the cost of the drain,

Tt is to be first class agricultural tile, either clay
or cement, Cracked, chipped or uneven tile will not he
acceptable apd are to be discarded by the Contractor.

Standard Clay Praip Tile shall meet all American Society
for Testing and Materials specifications as set out in
Designation C4~62 (Clay Prain Tile).

Concrete Drain Tile shall meet the specifications as set

out ip American Society for Testing Materials Pesignatien

C412-65.

Construction of the trench shall normally start at the SECTION 9

outlet and proceed upgrade. EXCAVATION
OF TRENCH

Minimum width of trench, measured at the top of the tile,
shall be equal to the outside diameter of the tile plus
approximately 6 ipches, to permit proper soil placement
around the tile, or the tile shall be embedded in a 120°
circular graoove,

?
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The bottom of the trepch shall be cut accurately to the
grade line, It shall be smooth with a groove alaong the
bottom center line to guide tile alignment. If a eir-
cular groove is used, it shall confarm closely ip shape
to the outside diameter of the tile,

e

If the trench is excavated below grade for any reason,
it shall be filled abave the grade lipe with gravel or
well-pulverized soil, tamped ta provide a firm foupda-
tion, Then, the bhottom of the trench shall be reshaped
to the proper grade line,

When rock is encountered at grade }evel, the trench shall
be excavated approximately 3 inches below grade leve]l and
fillﬁd(z? the proper grade lipe as described ip para-
grap R
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(5 (8) re the a th of thé drain exceeds the w ing depth

‘“Li,$?p¢he trenagin mach ne, the Contgactqr ‘shall excavate S50
'\ 41 Ehe top portion’ af ‘the trench to @ snitable depth gpdﬁ’ )
’ffiwi"éh- 9 ‘that the trepching’ machine can be operated with-
if in, itsudepth range. 'The top-s0il i ta be’ geparated from

. the sub-s0il and. .during the’ backfill;ng nperation it ghall
ba replaced s the top layer.

i i
L" WP FTIC

IBECTION lﬂ' (1) thn tha ‘trench bottom is unstable, a qtabilizing material
tAYING R ,._;[ .shali be plageﬂ before laylng the tile. ,

-4&&33 Laying of £ile shall . normally begin at ‘the lower ﬁnd of

1 “the drqzn and ‘progress upgrade, "It is preferable that

i, !tna til be‘laid inside the shoe' casting of tne drainqge
machine during the trenching operation- :

a"‘.”',.‘
[}

Bkt s . %ﬁ¢.,j3) miiﬁp ‘ahall be laid in the groove with close jointa on

R @ firm bed, - free of loo e spil’ and to Fhe grade line!qf
;5“,‘j ‘ the p;ofi;e. 1 ; "

'ﬁ(4) All soil or debrisg in the tiles shall be removed befare
_vﬂfip-*» installation By “ 3@1, e ahiIL ih

éﬁf(5) All tilas aball be frea from clinging wet or frozan | 7
material that would hinder the 1aying of the tile on qxada.

wja(s} The upper end 'of a1l tile runs shall be closed tightly
£ with ag‘and;plugm,,_ya ;

\‘
i

AN e e

$»¢-ﬁ 17) Before, work is suspended for the day, all tiles 1aid in
e twgnahes shall be blinded and any. Qpen tila endﬁ Cloged.

e

SECTION 1) ' {1) Intarce ied 4ateral Eilas. shall cnnneat with the main
cgggEc-~ g i, dxain tm es §0 ‘that their center I;nea intarsaqt |
TIONS ; BN

(2) Ex4sting drgins shall be inspected by the CQmmisaloner
fﬁ_‘} " and if found to be in working order, they shall ge connect—
i ed tp the new, s{atam. Drains cpntaining very little sedi-

' ‘ment shall be d :ec?lyVQOnnecteg and drains' containing
' w,,.su stantial Quantities of Bediment ahqll be - indirantly
"ol egted th:ough fFilter materlalg i
G

] | s ' il
(3) Dxnins qnxnying sewaga or farmstead waatea ﬁhgl; nqt pa j -“‘g

i SO S SRS S B Hiis

cmas

X

s

¥ i
p \4

cgnneqﬁed to the drainqee aystem,

S DL L b (4) P;asﬁic tnbing qqnnectlonsatq rigid drnin tila qhqll the ! | iy
) ‘;ff'tzgm mnda wihh‘mqnuchturad Plastic adﬁpto P !

1115) M&nufantured AL “Yﬂ“ or elbow fittings ahall he used X
o fer pqnna¢tiqns at the 3unqtion of two qraingr‘; ol

) ;6)'A1; connanh@nna will he made by tha cpntractax na Paxt
; .fﬁp q h¢g wqrh 1n 1nsta11ing the dxain. ol ;

ik




Page 6 (2, .rge stones, roots, broken tile and othg \teridl

_ g likely to impede or damage field equipmen, #@all be re-

. moved. from the backfill and placed in a suitable dis-
PQﬂaligrﬁgq: Gl o ; : iy A4t i

ke g,

) i

(3) To avoid the ‘danger of damaging the tile, large stenes
and frozen ‘lumps, of §0il shall not be drepped intg -
thﬂ t;@nchq G 5 - s

(4) Burplus soil shall be spread aver the adjacent fisld.
(§) Exoept at laneways and road crossings, backfill material
shall not be compacted; compaction should be allowed

to pocur naturally. g

SECTION 15 (1) When called for ip the 5peciai Provisions, the Commigs-

LANE AND ' joner will supply, at the expense of the drain, carrur SR
DRIVEWAY - gated steel pipe in place of tile for installation be- %
CROSBINGS neath farm lanes and private driveways. 'mhe_cqmt;ggtgw

will place the pipe ag part of his work.

(2) The pipe shall be laid in the trengh with its igvéxt at
the grade line of the drain. Each end will be connected
to the tile in a water-tight mapner. LR

(3) Uplese otherwise specified, the bedding and bagkfill ta
the pipe will be native earth fram the excavation, How-
ever, whers driveways have a gravel surface, the Qommias-

ioner will supply grannlar materials for the Contyacter
to place as thg.uyger layer of hackfill te restore the
driveway to its original condition, e R ‘

(4) The backfill wil} be earefully plaged in the treneh so.
as not to disturb the pipe. It will be carried te the
top of the treneh in tngxopgn;y compacted 8" layers. -

SECTION 16 (1) At road crqaéig g, the Commismioner will supply, At the
ROAD expense of the'drain, cbrrugated steel gip@ in place of
CROSBING . tile for installatigﬁ‘penaatn.tna travelled papt of the

road, The Commissioney-will
of the drain, all negess:
ding and backfill. The (
complete, as part of his

180 supply, At the expense U
pular materials for bed- ]
~§ﬂgll.in§tall the pipe,

™ B . ) i -‘!: .
(2) The trench shall be excavated true to line and grade . - |
having a maximum width of 2 feet wider than the outside @ |
diameter of the pipe with vertical. side walls, It shall
be excavated to a depth to pravidei'for 4 inches of granu-
lar bedding belew the bottom of the pipe.

(3) The pipe shall be laid with its invert at the grade line
of the drain and with the inside cireumferential laps
peinting downstream, The supplied lengtha of pipe shall
be joined by means of "Standard Coupler Bands" installed
to provide a water-tight connection, ‘




e |
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(4) Granular packfill will be placed in the trench below the Page 7
" travelled portion of the road, with excavated material
used for backfill across the ditech areas. The grapular
material shall be placed in 6 inch layers up tg:the level:
of the adjoining roadway. Each layer shall be compacted
to 100% proctor density before the succeeding layer is
placed.

(1) Where the new tile follows the course of anp existing tile SECTION 17
drain, the Contractor will locate the existing tile, be- EXISTING
fore commencing work and will clearly mark it. He will TILE DRAIN.
then exercise reasonable care to aveid disturbing this
existing tile,

(1) Where a drain discharges into an open outlet, the Contrac~ SECTION 18
tor will install a length of steel Pipe supplied by the TILE
Commissioner at the expense of the drain, in place of OUTLET
tile, The Commissioner will also supply for installa-
tion by the Contractor a removable wire mesh grating ta
he attached to the end of the pipe. Grate openings shall
not exceed 1 inch.

(2) The outlet pipe shall be installed as soon as the trench
is excavated and shall extend to the toe of the slaope of
the open ditch,

(3) Backfill for the outlet Pipe shall be suitable excavated
material placed and compacted in 6 inch layers up to the
level of the adjoining ground, '

(4) The joint between the tile and the outlet pipe shall be
sealed with conerete in a water-tight manner, ]

(1) The Cpmmissioner will arrange for the construction of SECTION 19
concrete catch basins, at the expense of the drain, at NEW CATCH
the locations shown on the plan and profile and set out BASINS

in the Special Provisions,

(2) Concrete used for the catch basins is to be made from
clean, well-graded gravel and fresh cement in the pro-
portions of 5 parts of gravel to 1 part of cement. If
ready-mix concrete is used, the class of concrete shall
be 3,000 p.s.i. Clean water only is to be used and the
copcrete is to be well mixed before being placed in the
forms, :

(3) The catch basin builder will provide and install re-
movable ‘steel or cast iron grating covers having an i
opening at least 24 inches square,

(4) The elevation of the top surface of the catch basin cover
is to be determined by the Commissiener and is to be such
as to permit the entry of surface water into the basin,
unless otherwise specified.
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