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The Engineer’s decision as to matters referred to in this clause shall be binding upon the
parties concerned.

When the Engineer makes a decision under this clause, the Contractor shall immediately pro-
ceed with Work affected by the decision. Additions to or deductions from the Contract price
shall be made only as provided for in the Contract, and no revisions to the completion time
shall be made, unless approved by the Engineer.

The Engineer may at reasonable times visit, enter and check at buildings, factories, workshops,
works or sites wherever materials are being ptepared, made or treated, or where other Work is
being done in connection with the Contract. The Engineer may also ‘take such samples as he
may consider necessary.

Shop Drawings will be reviewed only to check general arrangement and conformance with the
design concept of the project and compliance with the Contract Documents.

Where the Engineer requires Shop and Setting Drawings, the Contractor shall submit them in
sufficient time to allow for examination by the Engineer and for any corrections that he may
require to be made. The Contractor shall not commence Work on items covered by Shop
Drawings (where such drawings have been requested) before the Engineer’s review.

The Contractor shall make changes in Shop and Setting Drawings as the Engineer requires con-
sistent with the Contract and shall submit revised prints to the Engineer. When submitting
Shop and Setting Drawings, the Contractor shall notify the Engineer of every change made
from the Contract Documents.

‘Review of Shop Drawings by the Engineer shall not relieve the Contractor from compliance

with requirements of the Contra¢t Documents, nor relievé him of responsibility for errors
made in the Shop Drawings.

The Contractor shall be responsible for confirming and correlating quantities and dimensions;
selecting fabrication processes and techniques of construction; and coordinating the Work of
Subcontractors. :

Prior to submission to the Engineer the Contractor shall review Shop Drawings. By this review
the Contractor represents that he has determined and verified field measurements, field con-
struction criteria, materials, catalogue numbers and similar data or will do so and that he has
checked and co-ordinated each Shop Drawing with the requirements of the Work and of the
Contract Documents. The Contractor’s review of each Shop Drawing shall be indicated by
stamp, date and signature of a responsible person.

Shop Drawings shall be properly identified by the name of the project, the E.O. number, the
item and the area in which the itém is to be used. Where options occur on the Shop Drawmg,
the option proposed to be used shall be marked If applicable, the related Specification Sec-
tion shall be indicated.

Contract Documents, including Drawings, Specifications, models and similar items supplied by the
Engineer are his property. Such Documents are not to be used on other work and, with the excep-
tion of the signed Contract Documents, shall be returned by the Contractor to the Engineer on the

completion of the Work.

The Contractor shall assume the defence of and shall indemnify and save harmless the Owner from
claims:
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resulting from the prosecution of the Work, or

resulting from any of the Contractor s operations, or

caused by reason of the exxstence locatron or condltron of the Work, or

caused by reason of any material, plant or labour used in the Work, or

ansmg from an act of comm1s51on or omission on the part of the Contractor, or

relating to inventions, copynghts trademarks, patents (and rights to them) used in domg the
Work, or in the use and operation of Work on completlon unless otherwise specified.
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(a) Claims or alleged claims received by the Contractor shall be dealt with immediately by the
Contractor. If a claim is settled to the satisfaction of the claimant, the Contractor shall submit
to the Engineer a copy of the claimant’s release.

(b) If a claim or alleged claim is rejected by the Contractor and/or his insurance company; the
Contractor shall report this fact in writing to the Engineer.

(c) Should 30 days elapse after the claim or alleged claim has been received by the Contractor,
and the Contractor is not able to report settlement or rejection of the claim, he shall report to
the Engineer the steps being taken with respect to the claim.

The Engineer may prohibit the Contractor from carrying on operations during hours of the day in
which the Engineer, in his judgment, deems such operations to be a disturbance or nuisance to the
public. :

Such prohibition may be made notwithis‘tanding prior consent, order, agreement or requirement in
the Contract that stipulates maximum or minimum hours of Work.

(a) At monthly intervals, the Contractér and the Engineer shall make a valuation of the Work
and materials supplied under, the Contract. Should the Engineer wish to measure the Work or
materials supplied, the Contractor shall assist in such measurements and furnish particulars
required.

(b) The monthly valuations described in subsection (a) above shall not bind the Owner, the Con-
tractor. or the Engineer to final valuation of the Work to be done under the Contract, but shall
be construed as approximations only for the purpose of Progress Certificates. :

(c) The final valuation of the Work shall be prepared as soon as possible after the whole of the
Work has been completed. :

The Contractor shall be entitled to receive partial payments upon the certificate of the Engineer of
the value of Work done and materials supplied.

Unless otherwise specified, eighty-five per cent (85%) of the estimated value of the completed
Work and material supplied will be certified, less amounts retained under Clause 36.

For Progress Certificates, the Engineer’s decision as to the estimated value of completed Work and -

material supplied shall be final, but shall not be binding on him, the Contractor or the Owner in
the establishing of the final value of the Work, nor shall it be taken as evidence as to ownership of,
or payment for the Work. ’

Holdbacks held under the provision of the Mechanics’ Lien Act will be released upon application
by the Contractor, and will be subject to the requirements of the Act. The Contractor’s applica-
tions shall be made in the forms included as Appendices 1 and 2 to these General Conditions.
When the Engineer is satisfied that the Work meets the requirements of Substantial Completion in
the Mechanics’ Lien Act he will issue a Substantial Completion Certificate to establish a date for
commencement of the holdback period.

(a) When the Work required to be done under the Contract has been completed in every respect
and is acceptable to the Engineer, a final valuation of the Contract will be prepared by the
Contractor and the Engineer.

1

(b) The Contractor shall submit to the Engineer a statement indicating the Contractor’s valuation
of the Work according to records available to the Contractor. The Engineer will review this
statement and either approve it or submit detail reasons for revisions that, in his opinion,
should be made. : '

(c) Should the Engineer consider it advisable, the Engineer will prepare a final valuation of the
Work and submit it to the Contractor who shall either approve it or submit detail reasons for
revisions that, in his opinion, should be made. ' :

(d) When the Engineer and Contractor have reached agreement as to the final value of the Work,
the Engineer will issue a Total Completion Certificate, detailing the valuation of the Contract,
and certifying its acceptance at a certain specific date, referred to as the “acceptance date.”

(e) Should the Engineer and Contractor be unable to reach agreement as to the final value of the
Work within a reasonable period, the Engineer will issue his Total Completion Certificate
detailing his valuation of the Contract and certifying acceptance of the Work at a certain
specific date, referred to as the “acceptance date.” ‘
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" Date: . .Signature:

APPENDIX 1 OF THE GENERAL CONDITIONS OF THE CONTRACT

APPLICATION FOR RELEASE OF SUBCONTRACTOR’S HOLDBACK
Owner:
Project:
EO: R Contractor:
Subcontract:

Subcontractorﬁ

1. We, the said Subcontractor
hereby confirm that the Work under the said subcontract was completed on
, that the subcontract price was § . , and hereby
request the issue of a certificate that such subcontract Work has been completed

~ SEAL:

2. We, ‘ the sald Contractor
hereby confirm that Work of the above subcontract has been complete in accord-
dance with the Contract Documents and that the subcontract price was §

, and hereby apply for a reduction in holdback with respect to the
subcontract in accordance W ith the provisions of the Mechanics’ Lien Act.

Date: T Signature:

" BEAL:S

PROCTOR & REDFERN UM!TEﬁ
Consulting Enginesrs

May, 1978




SECTION 01010 ~ GENERAL

PART 1 GENERAL

1.01 DESCRIPTION OF WORK

A. This Contract is for the construction of approximately 230 metres of road including sanitary
and watermain extensions and storm sewer appurtenances in the Town of Pelham, Ontario.

1.02 LIMITS OF SITE

A. The limits of the site are -
1. The road or street allowances on which Work is to be performed.
2. Such additional land as indicated in the Contract.
3. Such additional land designated as easements indicated in the Contract.
4. Such areas of private property adjacent to road or street allowances on which the Contractor

is directed, in writing, to enter to carry out Work.

1.03 SETTING OUT OF THE WORK

A. The Engineer will set such stakes as are nececsary to mark thevlocation, alignment, elevation
and grade of the Work. Give adequate notice of the need for such setting out.

Carefully protect and preserve stakes, lot pins, marks and reference points and replace if
destroyed or removed.

Provide grade stakes, masts, scaffolds, batter boards, straight edges, templates and other
equipment necessary for laying out, and inspecting the Work.

Wherever necessary suspend Work temporarily to permit the Engineer to inspect and check the
line and grade of any portion of the Jork.

1.04 CONSTRUCTION SCHEDULE

A. Within 2 weeks after being awarded the Contract, submit proposed constyruction schedule to the
Engineer for approval. In the schedule show proposed progress in weekly stages for the main
sections and subsections of the Work.

PART 2 PRODUCTS

PART 2.01 TESTS

A. Where required by the Engineer, supply for testing, samples of materials to be used in the
construction of the Work. Do not use materials until they have been so approved.

PART 2.02 CANADIAN MATERIALS .

A. Unless otherwise specifically approved, use materials and equipment of Canadian manufacture
in constructing the Work

PART 3 EXECUTION

PART 3.01 TRAFFIC

A. Do not perform Work on public right-of-ways without approval of the road authorities.

B. Perform traffic control on streets in accordance with the rules of the appropriate road
authority. Enusre that flagmen wear fluorescent red or orange safety vests, arm bands and
hats.

C. Streets may be closed to through traffic only with the written permission of the Road Authority.

EO 80416 SEC 01010 - GENERAL
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PART 3

EXECUTION (Cont'd)

PART 3.01 TRAFFIC (Cont'd)

Adequately mark detours on adjacent streets. BErect and maintain barricades on the closed streets
and light at night. Inform the Road Authority when a road is re-opened to traffic.

On streets that are not officially closed, always maintain one lane of traffic in each direction.
Should temporary detours be constructed, comply with the requirements of the road authority as
to location, dimensions, strength, road markings, signing and other relevant details. Remove
detours when no longer needed, and restore surfaces to the original condition.

Whether streets are officially closed or not, maintain reasonable access to adjacent properties

Maintain traffic signs in their original positions. Be sure that the signs are not obscured.

When streets are to be closed, or traffic restricted, notify the appropriate fire and police
departments, giving at least 7 days notice of the closing ox restriction.

If bus routes are affected, notify the bus company, giving at least 7 days notice.

When streets are to be re-opemed, or restrictions removed, notify the fire, police and

Municipal inspectors may be present during the construction of the Work. They have the power
to order the Contractor to stop Work if the Work, in their opinion, is not being done in
accordance with the set lines and grades or to the Drawings and Specifications.

Unless otherwise specified, the cost of municipal inspectors will not be charged to the Contractor.

Keep fire hydrants accessible and free of obstructions.

Fire hydrants may be used as a source of water only with the approval -of the water authority,

fake adequate protection and take precautions at times of inclement weather.

Inclement weather or extra Work caused by such weather will not be accepted as reason for

Keep streets and other construction areas clean. If it is necessary to haul wet matexrial,

Control dust by the use of water or calcium chloride, or both.

Other construction may be proceeding at the same time near the Work of this Contract. Extend
cooperation and free access to other companies and employees who may be Working in the area.

D.
E.
for pedestrians and vehicles.
F.
PART 3.02 NOTIFICATIONS
A,
B.
C.
bus authorities.
PART 3.03 MUNICIPAL INSPECTORS
A,
PART 3.04 USE OF HYDRANTS
A,
B.
and subject to its rules and conditioms.
PART 3.05 INCLEMENT WEATHER
A.
B.
additional payment.
PART 3.06 MUD AND DUST
A,
use suitable watertight trucks.
B.
PART 3.07 OTHER CONSTRUCTION
A.
PART 3.08 RAILWAYS
A,

Carry out Work on or near railway property to the satisfaction and requirements of the railway authority
and conform to the regulations of the Canadian Transport Commission. Pay railway costs and charges
except that inspection and flagmen provided by the Railway Authority will be paid for by the Owner.

EO 80416 SEC 01010 - GENERAL
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Perform temporary and permanent support and temporary relocation and replacement of underground

Permanent relocation of underground or overhead utilities will be carried cutby others, if

Where necessary for access, provide and maintain suitable safe, temporary roads, walkways
and bridges. Remove temporary access facilities and restore disturbed areas, after the Work

PART 3 EXECUTION (Cont'd)

PART 3.09 ADJACENT STRUCTURES AND UTILITIES

A. .

"or overhead utilities as detailed in the Genmeral Conditions.
B.
necessitated by coincidence of lines or grades, or both.

PART 3.10 TEMPORARY ACCESS

A.

of the Contract has been completed.

PART 3.11 CLEAN-UP

A.

On a daily basis as the Work progresses and on completion of the Work, clean-up and remove the
rubbish and debris from the site. Remove excess material that is not required to be left on the
site by the conditions of the Contract.

EO 80416 SEC 01010 - GENERAL
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PART I

1.01

SECTION 02550 ~ SITE CLEARING, EXCAVATING, BACKFILLING AND RESTORATION OF TRENCHES

GENERAL

INTENT

A.

This Section covers the Work for site clearing, excavating, backfilling and resteration for
sewers and watermains from 600 mm beyond the exterior wall of structures. It also covers the
site clearing, excavating, backfilling and restoration for valve chambers, manholes and
catchbasins.

Related Work specified elsewhere is as follows -

Contact the various utility companies prior to commencing Work and become informed of the exact
location of utilities and protect them during construction and assume liability for damage to

Utilities that require relocation will be the responsiblity of the Utility Company concerned at
no expense to the Contractor. Cooperate with the the utility companies and always provide them

Where existing pipes, ducts, or other underground services intersect the pipe trench support
the pipe trench to the approval of the Engineer and the Utility Company.

Where existing overhead pole lines are adjacent to the excavation, temporarily support them to
the approval of the Engineer and the Utility Company concerned.

Maintain operation of existing septic tank and tile field installations until sewer system is

B. Work included is as follows -
1. Existing utilities
2. Site clearing
3. Stripping toposil
4. Excavating
5. éheathing ané shofing
6. Backfilling
7. Restoration
8. Railway crossings
C.
1. Section 02560 - Sewers
2. Section 02570 ~ Watermains
1.02 EXISTING UTILITIES
A.
utilities.
B.
free access to their plant.
C.
D.
1.03 EXISTING DRAINAGE
A,
operational.
1.04 MEASUREMENT FOR PAYMENT
A. The Engineer will -

1. Measure in place timber sheathing left in the trench on the written order of the Engineer
prior to backfilling of the trench. The Engineer will not measure sheathing specified on
the Drawings to be left in place.

2. Measure excavation for additional bedding on a cubic metre basis.

EO 80416 SEC 02550 - CLEARING, EXCAV., RESTORE
Page 1



PART I GENERAL (Cont'd)

1,05 BASIS FOR PAYMENT

A, Conditions

1. Unless otherwise specified, include temporary access, site clearing, earth excavation,
shoring, sheathing, support of existing utilities, dewatering, testing of material, backfilling,
removal of surplus, excavation, restoration and other labour, equipment and materials
necessary for the complete installation of the Work, in unit prices for sewers, watermains,
manholes, and catchbasins. ’

PART 2 PRODUCTS

2.01 MATERIALS -

- Conform to latest edition of reference standards.

~ Where MTC specifications are referred to comply also with supplements to
those specifications.

A. Granular Materials
1. Granular 'A', fB' and 'D' in accordance with MTC Form 1010.
2. Granular Bedding Material ~ Meet with the following gradatign requirements.
(A) Sieve Designation Percent Passing by
(Conforming to CGSB 8-GP-1d) Weight

150 mm -
100 mm -
26.5 mm -
22.4 mm 100
16 mm -
13.2 mm -
9.5 mm -
4.75 mm 25 - 100
1.18 mm 10 - 85
300 um ' 4 ~ 40
150 um -

75 um 0-38
53 um -

um = 1 micron = 1/1000 millimetre (mm)
3. Crushed Slag - Do not use as bedding for cast iron pip: ox fittings.

4. Crushed Stone - produce from bedded or massive rock formation and from boulders.
Break into fragments to conform to the following gradation requirements.

(A) Sieve Size Pexrcentage Passing by Weight
26.5 mm 100
19 mm 90 - 95
4,75 mm 5-10

B. Hot Mix Asphalt

1. Hot mix asphaltic concrete - MIC Form 310.

C. Topsoil

1. Use existing topsoil wherever suitable and as approved by the Engineer. Before re~using the
topsoil clean out foreign matter and stones over 50 mm in size.

2. Imported Topsoil - Medium loan from a meadow or farm area known to be free from weeds.

EO 80416 SEC 02550 - CLEARING, EXCAV., RESTORE
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PART 2 PRODUCTS (Cont'd)
PART 2,01 MATERIALS (Cont'd)
C. (Cont'd)

3. Notify the Engineer at least 3 days before starting topsoil stripping operations. Sources
of supply will require the Engineer's approval before being brought on the job.
D. Fertilizer

1. Use complete commercial fertilizers, in compliance with the Canadian TFertilizer Act, not less
than 60 percent urca-formaldehyde and the following percentages by weight -

Nitrogen Phosphoric Acid Potash
10 10 10 or
0 20 10

2. Superphosphate

Commercial superphosphate finely ground with a minimum analysis of 20 percent PZOS'

1. Use No. 1 mrsery grown, 50 percent Kentucky blue, 50 percent merion blue sod, fully root
permeated in a close mat, uniform in texture.

2. Cut sod by approved methods in accordance with the Nursery Sod Growers Association of
Ontario. Cut pieces l sq. metre in area with a minimum of 20 mm soil portion.

PART 3 EXECUTION

3.01 SITE CLLARING

A. Remove trees, shrubs, roots, wagetation, loose surface rock, fences, and other obstructions
on the line of the Work.

B. Carefully protect trees, fences, shrubs and other vegetation designated by the Engineer and
save frem injury during the construction operaticn.
3.02 TOPSOIL
A. If suitable for sodding and seeding, strip the topsoil from within the limits of excavation
and from fill areas in advance of construction and stockpile in areas completely separated from
subsoil and as designated by the Engineer.
B. Strip topsoil in such a manner as to prevent damage to the roots of trees designated to be

saved.

3.03 EXCAVATING

A. Dig the trench to the alignment and depth required and only so far in advance of pipe laying as the
Engineer will permit.

B. Minimum and maximum trench widths up to a point 300 mm above top of pipe, for single pipe -
1. Minimum

(A) 300 mm greater than the external diameter of pipe or 750 mm for earth excavation or
1 m for rock excavation whichever is greater, excluding an allowance for shoring.

2. Maximum
(A) Not more than 400 mm greater than the external diameter of pipe or 750 mm whichever

is greater for pipe up to and including 850 mm dia., excluding an allowance for shoring.

EQ0 80416 SEC 02550 - CLEARING, EXCAV., RESTORE
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PART 3 EXECUTION (Cont'd)

3.03
B.

EXCAVATING (Cont'd)
(Cont'd)

(B) Not more than 600 mm greater than the external diameter of pipe for 900 mm dia. pipe and
larger, excluding an allowance for shoring required to a point 300 mm above top of pipe.

The width of the trench at ground level is not to be less than the width at any depth in the
trench. Fill overbreak and slides that have occurred during excavation with approved materials.

Where trench excavations are not kept within the design limits of the pipe, the Enginecer may

orxder sheathing and shoring, and/or a heavier class of pipe, and/or use of a higher class of
bedding.

Grade and shape the pipe trench and the specified bedding to give uniform and even bearing for
the length of the pipe. Dig bell holes at each joint. Make corrections in the grade with
compacted granular material acceptable to the Engineer, or with fill concrete.

Where the subgrade in its natural state is inadequate to support the pipe, the Engineer will
give instructions as to the proper procedure, and such additional Werk as ordered will be paid
for as described in the Form of Tender.

Remove the subgrade where it has been adversely changed by construction operations and is not
adequate to support the pipe. Replace with crushed stone or other approved material as directed
by the Engineer.

Trench in existing roadways in a manner to prevent overbreak. Saw cut pavement in clean

straight lines prior to the start of excavation.

SHEATHING AND SHORING

3.05

Supply, install and remove temporary sheathing and shoring where directed by the Engineer and
in accordance with applicable safety regulations.

Drive sheathing to a sufficient penetration to effectively cut off any seepage of water into

the base of the excavation which could create an upward seepage of water or a 'quick' condition
at the base of the excavation. Leave sheathing in place until the trench has been backfilled

to a minimum depth of 600 mm above the pipe. If there is danger of cave-in completely backfill
the trench before removing sheathing.

Take special care to ensure that voids left by the sheathing and shoriné are refilled with
approved material.

Withdraw sheathing and shoring as the trenches are being backfilled, except where the Contractor,
at his own request and expense, is permitted to leave the same in place. Sheathing left in place

on written order of the Engineer will be an additicn to the Contract.

Cut off sheathing left in place at least 1 m below the surface of the ground.

DEWATERING

A,

3.06

Always maintain the excavation free of water.

Do not use sanitary sewers for the discharge of water from the trenches.

BACKFILLING

Backfill trenches from the top of the pipe bedding to the underside of surface restoration with
site selected excavated material. Use backfill material free of roots, organic material and
stone larger than 250 mm. Place backfill material ir 1ifts not exceeding 150 mm. Compact to
95 percent Standard Proctor Density. Place backfill to 600 mm above top of pipe by hand.

If the Engineer decides that the site selected excavation material either wholly or partially is
not suitable for backfill, then provide imported material of a type approved by the Engincer.
Compact to 95 percent Standard Proctor Demsity.
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PART 3
3.06

EXECUTION (Cont'd)
BACKFILLING (Cont'd)

Backfill from the top of bedding to the underside of restoration with Granular ‘B’ placed in lifts
not exceeding 150 mm and compact to 95 percent Standard Proctor Density in trenches under roadways,
driveways and parking lots.

3.07 COMPACTION TESTS
A. Where compaction of backfill is called for, the Engineer may order compaction tests by an independent
testing company. Tests will be arranged for by the Engineer and paid for by the Owner.

1. Where tests show that the compaction does not meet the specified requirement, carry out further
compaction in a manner directed by the Engineer, and pay for further testing to establish
proof of the specified compaction.

2. For backfill compaction, tests will be made at every 0.5 max. depth, after each three 150 mm
lifts have been placed.

3. Co-operate with the Engineer and Testing Company by scheduling the placing and compaction of
backfill so that tests can be progressively taken.

3.08 DISPOSAL OF SURPLUS EXCAVATED MATERIAL

A. Remove surplus excavated material from the site.
3.09 RESTORATION

A. Roadways, Driveways and Parking Lots

1. Restore roadways, driveways and parking lovs as follows unless shown otherwise on the Drawings -

(A) Paved roadways, driveways and parking lots
Roadways Parking Lots and
(thickness) Driveways (thickness)
(1) H.L. 3 38 mm 25 mm
(2) H.L. 6 38 mm 50 mm
(3) Granular 'A' 305 mm 305 mm
2. Carry out asphalt work in accordance with MTC specification Form 310.
3. Carry out placing of Granular A & B in accordance with MTC specification Form 314.
B. Sidewalks, Curbs and Gutter

1. Restore existing sidewalks, curbs and gutters as directed by the Engineer.

2. Remove concrete sidewalks, curbs and gutters back to an existing expansion of contraction
joint where practical or saw cut prior to restoration as directed by the Engineer. Provide
20 MPa concrete air-entrained and cured as directed by the Engineer.

C. Preparation of Subgrade for Sodding

1. Verify the subgrade and if required make adjustments to allow for topsoil and seeding or
sodding to finish level with adjacent surfaces.

2. Scarify the backfill and disturbed areas to a minimum depth of 75 mm to produce an even,
loose textured surface, free of stones, roots, branches larger than 75 mm in dia., and

live weeds.

3. Have the finished subgrade approved by the Engineer prior to placing the topsoil.

EQ0 80416 SEC 02550 — CLEARING, EXCAV., RESTORE
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PART 3 EXECUTION (Cont'd)

1. Spread the topsoil evenly over the approved subgrade to a minimum of 100 mm. Compact
to 80-95 percent Standard Proctor Density.

2. Work the fertilizer into the top 25 mm of the topsoil by discing, raking or harrowing
to provide a smooth, fine textured finish surface, and firm against footprints.

3. DBase quantities of fertilizer on the following minimum rates -
(A) 10 - 10 - 10 at 11 kg/l00 sq. m. or
0 - 20 - 10 at 6.5 kg/100 sq. m with
(B) Superphosphate at 13.5 kg/100 sq. m.

4. Lay sod within 48 hours of working the fertilizer into the topsoil.

1. Lay sod as soon as possible after delivery.

2. Lay sods together so that there are no open joints or pieceé overlapping. Lay sud smooth
and flush with existing grade.

3. Immediately after laying sod spread sufficient water to saturate the sod and the upper
4. After sod and soil has dried sufficiently to prevent damage, roll the area with a roller
providing 72 kPa pressure to ensure a good bond between sod and soil and to remove minor

depsessions and irregularities.

5. Water with sufficient amounts to ensure continued healthy and vigorous «rowth.

Perform Work at railway crossings to conform to the general order and regulation of the Canadian
Transport Commission and the local railway authority.

The cost of inspection and flagmen provided by the railway authority will be paid for by the Owner.

Install the steel liner crossing the railway tracks by boring and jacking or tumnnelling as
detailed on the Drawings. Submit to the railway authority details of boring head arrangement.
Do not proceed until the submission has been :approved. Proceed with the Work at a time
acceptable to the Railway Authority and provide the advance notice required.

3,09 RESTORATION (Cont'd)
D. Preparation of Finish Grade
E. Laying sod
100 mm of topsoil.
3.10 RAILWAY CROSSINGS
A.
B.
C.
D.

Install the main in the steel liner in accordance with the Drawings.
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SECTION 02560 - SEWERS

PART 1 GENERAL

1,01 INTENT

A. This Section covers sewer Work, manholes and catchbasins from 600 mm beyond the exterior wzalls
of structures.

B. This Section covers sewer ﬁork from 600 mm beyond the exterlor walls of structures.
C. This Section covers sewer Work including -

1. Pipe

2. Manholes and catchbasins

3. Safety gratings

4. Sanitary sewer house service conaections

5. Storm sewer house service connections

6. Line and grade

7. Bedding

8. Testing

9. Boring and jacking

D. Related Work specified elsewhere is as follows -~

1. Section 02550 -~ Site Clearing, Excavating, Backfilling and Restoration of Trenches

1.02 TESTING

A. Supply test certificates in accordance with the appropriate specification, for the following
materials ~

1, Pipe

1.03 DELIVERY, STORAGE AND HANDLING

A. Delivevy
1. Replace materials found toc be defective in manufacture or damaged in handling after
delivery including the furnishing of material and labour required for the replacement
of installed material found to be defective.
B. Handling
1. Load and unload mateials so as to avoid shock or damage.

C. Storage

1. Place materials in safe storage. Keep interior of pipes, and fittings clean.

1.04 MEASUREMENT FOR PAYMENT

A. The Engineer will -
1. Measure sewers along the centreline of constructions from centre to centre of manhole.

2. Measure catchbasin leads along the centreline of construction from the centreline of the
main sewer to the centreline of the catchbasin. .

EO 80416 SEC 02560 ~ SEWERS
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PART I GENERAL (Cont'd)
1.04 MEASUREMENT FOR PAYMENT (Cont'd)
A. (Cont'd)

3. Measure house service connections along the centreline of construction from the centreline of
the main sewer or manhole to the street line.

4. Count each type of manhole.

5. Count each type of catchbasin.

1.05 BASIS OF PAYMENT
A. Conditions

1. Unless otherwise specified include testing of materials, bedding and testing of pipes after
installation and the requirements of Section 02550 - Site Clearing, Excavating, Backfilling
and Restoration of Trenches.

2. The Engineer will measure the Work when completed and the Contract Price will be increased or
decreased in accordance with the final measurement.

B, Items

1. Include in the unit price per lineal metre of sewer, the pipe and the complete installation
of the pipe, including the connections to manholes, catchbasins, existing sewers or other
facilities.

2. Include in the unit price for each sanitary sewer house service connection as outlined in
the Form of Tender, the pipe and thc complete installation of the service pipe, necessary
fittings, connection to the main sewer, riser pipe, capping and marking the connection at
the street line.

3. Include in the unit price for each t§pe of catchbasin, the complete installation of the
catchbasin including concrete, brickwork, reinforcing steel, goss traps if required, weepers,
frame and grating as shown on the Drawings.

4. 1Include in the unit price for each manhole, the complete installation of the manhole
including concrete, benching, brickwork, reinforcing steel, ladder rungs, drop and safety
grating if required, frame and cover as shown on the Drawings.

5. Include in the unit price per lineal metre of sewer installed by boring and jacking, the
complete supply and installation of the pipe and liner and sand grouting.

PART 2 PRODUCTS
2.01 GENERAL
A. Tender on the basis of the type of material specified on the Drawings and in the Form of
Tender.
2.02 MATERIALS
Conform to latest edition of reference standards.
A. Concrete sewer pipe

1.

Concrete pipe -

(A) Non-reinforced Circular Concrete Pipe (up to and including 375 mm dia.) - CSA A257.1
Pipe Diameter and Class - As shown on the Drawings.

Fittings and Specials - In accordance with the specification for the type of pipe being used.
Portland Cement ~ type - 10
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Do not place Work on frozen ground. Should the bottom of the trench become frozen, remove and
replace the frozen material with bedding material compacted to 95 percent Standard Proctor Density,

Compact Granular Bedding Material to 95 percent Standard Proctor Density.

Compact material around the pipe with hand tampers properly shaped to ensure full compaction
below the haunches. Do not use mechanical tampers over the top of pipe where cover is less than

Connect sewers to existing manholes, catchbasins and other facilities as shown on the Drawings
Obtain permission from the Engineer and the authority responsible for the existing facilities

Connect to existing service pipes using suitable external rubber fittings fastened with

PART 3 EXECUTION {(Cont'd)
3.02 FROZEN GROUND
A,
3.03 BEDDING
A, Sewer bedding - as specified on E~80416-L9M
B. Granular material - 'A' - conform to Section 02550.
C.
D.
300 mm.
3.04 CONNECTIONS TO EXISTING FACILITIES
A.
or as directed by the Engineer.
B.
prior to making connections.
C.
mechanical stainless steel clamps.
3.05 PIPE LAYING
A.

3.06

A.

Lay, joint and test pipes and fittings in accordance with the manufacturer's instructions and
in the manuner hereinafter specified.

Lower pipe carefully into the trench. Before lowering and while suspended, inspect the pipe
for defects. Remove foreign material from inside of the pipe.

Use temporary watertight bulkheads to prevent the flow of trench water, storm water, silt and
sand within the pipe.

Do not deviate from line and grade except where changes in direction or the laying of pipes
along a curve are limited by the pipe manufacturers tolerance.

Install concrete pipe only after a minimum number of days after the day of manufacture have
elapsed, according to the following table -

Days after Date of Manufacture

Pipe Dia. Leave Plant Install
up to 1,500 mm 3 4
1,500 mm and over 4 5

Where storm and/or sanitary sewers intersect, backfill the trench of the lower pipe with

20 MPa concrete up to the grade of the higher pipe. Fill the lower trench from wall to wall
for a length along the trench not less than 600 mm greater than the nominal dia. of the
higher pipe. Place the concrete by forming with boards across the trench at the time of
laying the lower pipe.

MANHOLES

Proceed with the conmstruction of manholes at the same time as the pipe laying operation.
Install precast manholes in accordance with E~STD-2-2.

Set covers at slope and height compatible with pavement or final grade levels.

Parge brickwork inside and outside with 13 mm thickness of sand cement mortat.
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PART 3 EXECUTION (Cont'd)
3.07 CATCHBASINS

A, Proceced with construction of catchbasins at same time as pipe laying.

B. 1Install precast catchbasins in accordance with E-STD-2~15.

C. Set covers at slope and height compatible with pavement or final grade levels.

D. Parge brickwork inside and outside with 13 mm thickness of sand cement mortar.

3.08 HOUSE SERVICE CONNECTIONS )

A. Lay house service connections from the main sewer to the edge of the street allowance as shown on
E-STD-2-14.

B. Use recommended cutting tools to cut opening in main sewer for service connections.

C. Where the main sewer is 450 mm or less in dia., connect the house drain by using approved 'T’'
or 'Y' junctions. Where the main sewer is 450 mm or less in dia., connect the house drain by
using approved 'Y' junctions.

D. Tor sanitary house connections from the main to the streetline, use asbestos cement pipe.

E. Lay sewer connections with a minimum fall of 6 mm per 300 m or 2%. Grades at the streetline
will be set by the Engineer.

F. 1If sanitary scrvice pipes are excavated below the grade of the storm sewer, backfill the
service trench beneath and for 300 mm either side of the storm pipe with 20 MPa concrete up
to the grade of the storm sewer. A

G. Before backfilling, have the invert elevation of every sewer service instrument checked and
accepted by the Engineer.

H. Place a marker of 50 mm x 100 mm lumber 2.5 m long at each sewer service as soon as it is
installed. Have markers project 1.3 n above ground, and identified by painting the top 300 mm
with red paint.

L. If risers are required, support them in the walls of the main sewer trench, or encase them in
concrete. Include the price for risers in the Tender Pricc per lineal metre of service pipe.
Provide risers when the sewer depth exceceds 4 m.

J. Backfill service pipes with selected fine material tamped in place by hand to a depth of
300 mm over the pipes before machine backfilling.

K. No additional payment will be made for extra excavation necessary, hand work, coancrete on
intersecting pipes, for excessive depth, for risers, or for extra length to service lots on
corners. Include items mentioned above in the Tender Price per service, based on the
depths and lengths indicated. ‘

3.09 CATCHBASINS AND LEADS

A. TFor catchbasin leads for road drainage catchbasins, use 250 mm and 300 mm dia., concrete pipe.

The basin will not require goss traps.
3.10 CLEANING AND TESTING OF SANITARY SEWERS

A- Flush and clean sewers and manholes prior to testing. Carry out testing in the presence of
the Engineer.

Supply water for cleaning and testing.

B. Inspect manholes and pipe for defects and signs of leakage. Repair visible leaks or faults as
approved by or as directed by the Engineer.

C. Carry out testing from nanhole to manhole as the Work progresses.

EO 80416 SEC 02560 - SEWERS
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PART 3

3.10

¥.

k

EXECUTION (Cont'd)
CLEANING AND TESTING OF SANITARY SEWERS (Cont'd)

Do not proceed with construction of new sewers when three sections of complete sewers have not
been tested or have been tested and arc unacceptable.

After backfilling test sewers for infiltration and/or exfiltration as directed by the Engineer
and carry out repalrs as necessary and re-test until the works pass the leakage tests,
Permissible leakage is as outlined in the following table -

1. Test Permissible Leakage
Infiltraotion Test - 0.15 litre/hr/mm dia.
per 100 m of sewer
Exfiltration Test - 0.18 litre/hr/mm dia.
in all cases except per 100 m of sewer

when infiltration
testing is required.

2. Permissible leakage may be increased by 25 percent provided that the leakage 1s offset by
leakage measurement in adjacent sections such that the total leakages are within the amount
allowable for the combined sections.

Method of Exfiltration Test for Sewers -

1. Isolate section of sewer to be tested at its outer limits by temporarily plugging the inlets
of two manholes.

2. Fill pipe amd manholes with water to provide a minimum net positive head, taking into
account existing ground water table, of 1 m above the crown of the pipe in the upstream
manhole. Optionally, the pipe may be filled not higher than the above level, up to 24 hours
prior to time of testing, to permit the normal absorption into the pipe walls to take place.
Do not exceed 3 m max. head in downstream manhole.

3. Test by letting the water stand in the manholes for 1 hour and observing the drop of level
at the end of the pericd.

4. The drop in water level in the manholes at the end of the test will be a measure of leakage
from the sewer.

Method of Infiltration Test for Sewers -

1. Isolate the section of sewer to be tested at its upper limits by temporarily plugging the
outlet of the upstream manhole.

2. Construct a temporary dyke in the inlet pipe of the downstream manhole. The measurcment
of infiltration may be determined by timing the flow of water into a calibrated container,
or over a weir, or by other method acceptable to the Engineer.

3. Do not start until steady state conditions have been established to the satisfaction of the
Engineer.

No part of the Work will be accepted until the sewers are clean and free from sand, earth, mud,
or other obstructions and have successfully passed the infiltration or exfiltration tests. When

required by the Engineer pass a test ball of 50 mm less in diameter than the sewer from manhole
to manhole.

Furnish labour, tools, and equipment necessary to clean and test the sewer.

The alignment of sewers between manholes may be tested at each section as laid. When required
by the Engineer shine a strong light through the pipe from manhole to manhole. If less than
one-half of the full diameter of the pipe at the light source is visible from the far end,
re-align the pipes when ordered by the Engineer.
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Install the steel liner crossing the railway tracks by boring and jacking as detailed on the
Drawings. Submit to the railway authority details of boring head arrangement. Do not proceed
until the submission has been approved. Proceed with the Work at a time acceptable to the

Install the main in the steel liner in accordance with the Drawings. Provide bulkheads at both
ends of liner and pressure grout in accordance with standard procedures for this work. Steel
liner to have minimum yield strength of 241.3 MPa (35,000 p.s.i.).

Perform Work at railway crossings to conform to the general order and regulation of the Canadian

The cost of inspection and flagmen provided by the railway authority will be paid for by the

PART 3 EXECUTION (Cont'd)
3.11 CLEANING AND INSPECTION OF STORM SEWERS
A, Clean catchbasins prior to acceptance.
3.12 STEFL LINER PIPE
A.
Railway Authority and provide the advance notice required.
B.
C.
Transport Commission and the local railway authority.
D.
owner.,
E.

Include all costs associated with the supply and installation of the steel liner and sewer
inside iie liner in the price tendered in the Form of Tender.
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SECTION 02570 - WATERMAINS

PART I GENERAL
1.01 INTENT
A. This section covers watermain Work including -
1. Pipe
2. Fittings, specials and joints
3. Hydrants
4. Valves, valve boxes and valve chambers
5. Service connections
6. Line and grade
7. Bedding
8. Testing
9. Disinfecting
10. Boring and jacking
B. Related Work specified elsewhere is as follows -
1. Section 02550 - Site Clearing, Excavating, Backfilling and Restoration of Trenches-
1.02 CERTIFICATES OF TESTING
A. Provide test certificates in accordance with the appropriate specification for the
following materials -
1. Pipe
2, TFittings
3. Valves
4, Hydrants
1.03 AFFIDAVIT OF COMPLIANCE
A. Provide the Owner with an affidavit stating that the following material is in accordance with
the appropriate specification. Provide this affidavit prior to the delivery of the material to
the site.
1, Pipe
2. Fittings, specials and gaskets
3. Valves
4. Hydrants
1.04 DELIVERY, STORAGE AND HANDLING
A. Delivery

1. Replace materials found to be defective in manufacture or damaged in handling after

delivery including the furnishing of material and labour required for the replacement
of installed material found to be defective.

EO 80416 SEC 02570 — WATERMAINS
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DELIVERY, STORAGE AND HANDLING (Cont'd)

1. Load and unload materials so as to avoid shock or damage.

2. Handle pipe and fittings so that the coating and lining will not be damaged. If, however,
the coating or lining is damaged, then repair in a satisfactory manner.

1. Place materials in safe storage. Keep interiors of pipes, fittings, and other accessories
clean. Store valves and hydrants so as to protect them from damage by freezing.

1. Measure watermains along the centreline of construction, straight~through bands, fittings,
specials, valve and valve chambers.

2. Measure service connections in the horizontal plane along the centreline of the pipe from
the centre of watermains to the street line.

4. Count complete valves and valve boxes.
5. Count complete valves and valve chambers.

6. Count complete connections to existing mains.

1. Unless otherwise specified, include testing of materials, thrust blocks, anchor blocks,
bedding, insulation, testing and disinfecting the pipes after installation and the requirements
of Section 02550 Site Clearing, Excavating, Backfilling and Restoration of Trenches,

2. The Engineer will measure the Work when completed and the Contract price will be increased
or decreased in accordance with the final measurement.

PART I GENERAL (Cont'd)
1,04
B. Handling
C. Storage
1.05 MEASUREMENT FOR PAYMENT
A. The Engineer will -
3. Count complete hydrant sets.
1.06 BASIS FOR PAYMENT
A. Conditions
B. Items

1. Include in the unit price per lineal metrv for watermains the complete supply and installaticn
of the pipe and necessary fittings.

2. Include in the unit price for each hydrant the complete supply and installation of the pipe
from the main, connection to the main, secondary valve and valve box, hydrant, crushed

stone backfill and blocking of the hydrant as shown on the Drawings.

3. Include in the unit pricé for each valve and valve box the complete gupply and installation
of the valve and valve box as shown on the Drawings.

4. 1Include in the unit price per lineal metre of pipe, complete supply and installation of
the service pipes as specified including connections to main and curb stops.

5. Include in the unit price for main stops the complete supply and installation of the
main stop including connection to watermain and service pipe.

6. Include in the unit price for curb stops the complete supply and inmstallation of curb stops
including connections to service pipe.

7. 1Include in the unit price for curb boxes the complete supply and installation of box.

EO 80416 SEC 02570 - WATERMAINS
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Tender on the basis of the type of pipe specified in the Form of Tender.

Asbestos Cement Pipe
1. Pipe - AWWA C400
2. Pipe diameter and class -~ 150 mm, Class 150

3. Supply pipe in standard lengths. Supply short lengths machined as required to install fittings
and valves in the correct locations.

4. Joints - 'Ring-Tite', 'Fluid-Tite', or approved equal.

5. Rubber rings used to seal the joints of the pipe -~ ASTM D1869
Cast Iron Fittings and Specials

1. Cast Iron Fittings — AWWA C110 (ANSI A21.10).

2. TFiriings - cement lined - AWWA C104(ANSI A21.10).

3. Pressure Rating of Fittings - 0.862 MPa

4. Fittings - "Ring-Tite' or ‘Fluid-Tite' ends

5. Rubber gaskets for fittings — AWWA C111 (ANSI A21.11)

1. Gate Valves - AWWA €500

2. Gate Valves - non-rising spindle, double disc parallel seat, mechanical joint ends. Valves -
open counter clockwise unless specified otherwise and be equipped with 'O’ rings.

1. Valve Boxes - See E-STD-1-7 Emco or approved equal

2. Depth of trench from top of pipe to finish grade - 1.7 m

1. Hydrants - AWWA C502

2. Hydrants - Crane "McAvity M-67" or Darling Century

3. Bury Depth - 6'0"

4. Hydrants - slide gate, shutt off, two plece barrel with flange at ground line, 6 in. main
valve, two 2 1/2 in. dia. hose nozzles ~ CSA B89.2 (Ontario thread), 6 in. inlet connection

with mechanical joints, 1 in. square operating and cap nut. Paint yellow and open
counter clockwise.

PART 2 PRODUCTS

2.01 GENERAL
A.

2,02 MATLERIALS
A,
B.
C. Gate Valves
D. Valve Boxes
E. Hydrants
F.

Corporation Service Fittings
1. Corporation Main Stops, Curb Stops, and Curb Boxes -~ AWWA C800.
2. Service Connections - made by means of an approved saddle.
3. Corporation Main Stops -
(A) 25 rm, 32 mm, 38 mm and 50 mm water service -
(1) Emco 56-73850-1, Canadian Brass CCl02 or approved equal

EQO 80416 SEC 02570 -~ WATERMAINS
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(1) TFord B44 Series, Mueller Mark II Oriseal H10283 with 110 Compression adapters,
Mueller H15209, or approved equal

5. Curb Boxes - minimum and maximum extension of the curb box is 1.5 m to 1.8 m
6. Copper Pipe -~ seamless soft copper water tube - ASTM B—8§, type 'K'.

7. Service Boxes - to suit valve or curb stop, with No. 304 stainless steel road and

Supply, erect and maintain batter boards and site rails to ensure accurate line and grade of
pipes. Always have at least 3 batter boards in use, placed not more tham 15 m apart. Obtain

On straight lines, lateral deviation in exces: of 150 mm will not be tolerated. On straight
grades, grade deviation in excess of 80 mm will not be tolerated.

For vertical or horizontal bends do not deviate the pipe lines more than 300 mm from line or more

Do not place Work on frozen ground. Should the bottom of the trench become frozen, remove and
replace the frozen material with beddi’ng material compacted to 95 percent Standard Proctor Density.

Compact granular bedding material to 95 percent Standard Proctor Density.

Compact the material around the pipe with hand tampers properly shaped to ensure full compaction
below the haunches. Do not use mechanical tampers over the top of the pipe where cover is less

Do not use crushed slag produced from iron blas furnace slag for cast iron pipe fittings or valves.

Connect new mains to existing mains as shown on the Drawings.

Obtain permission from the Engineer and the authority responsible for the existing mains
prior to making connections to an existing main. Valves on the existing system will be operated
only by the watermain authority. WNotify affected water useers in advance of interruption of

PART 2 PRODUCTS (Cont'd)
2.02 MATERIALS (Cont'd)
F. Corporation Service Fittings {(Cont'd)
4, Curb Stops
(A) 25 mm, 32 mm, 38 nm and 50 mm -
6 mm x 63 mm cotter pins.
PART 3 EXECUTION
3.01 LINE AND GRADE
A.
Engineer's approval for alternative methods,
B.
C.
than 150 mm from grade as the case may be.
3.02 FROZEN GROUND
A.
3.03 BEDDING
A. Watermain Bedding - as specified on E-80416-L7M
B. Granular Material - 'A'. conform to Section 02550
C.
D.
300 mm.
E.
3.04 CONNECTION TO EXISTING WATERMAINS
A.
B.
service.
C.

Provide tempotrary water service for interruptions longer than 3 hr.

EO 80416 SEC 02570 - WATERMAINS
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PARY 3 EXECUTION (Cont'd)
3.05 PIPE LAYING
A. Lay, joint and test pipes and accessories in accordance with the manufacturers instructions and
in the manner hereinafter specified, in the presecnce of and subject to the Engineer's approval.
B. Use temporary water tight bulkheads to prevent the flow of trench water, storm water, silt and
sand within the pipe.
C. Carefully lower pipe into the trench. Beford lowering and while suspended, inspect the pipe
for defects. Remove forelgn material from the inside of the pipe.
D. Support bends, tees and dead ends by 20 MPa concrete thrust blocks to undisturbed ground as
detailed on E-80416-L8M. Arrange thrust blocks to transfer the full thrust of the deflection
at test pressure without exceeding the gearing capacity of the ground.
E. Construct anchor blocks of 20 MPa concrete & shown on the Drawings.
3.06 VALVE AND VALVE BOXES
A. Install valves and valve boxes plumb, centered cver the operating nut and supported in place
during backfilling with the cover flush with the finished grade.
B. Do not backfill until valves or valve boxes have been inspected by the Enginecer, or the inspector
having jurisdiction.
3.07 HYDRANTS
A. Install hydrants plumb with the nozzles parallel with the watermains, and with the pumper nozzles
(if any) facing the curb. Ensure that no portion of the hydrant or nozzle cap is within 150 mm
of the back of the curb or the edge of the sidewalk.
B. Set hydrants to the established grade with nozzles at least 150 mm above the ground.
C. Do not backfil until hydrants have been inspected by the Engineer.
3.08 WATER SERVICE CONNECTION
A. Use standard waterworks equipment for installing corporation main stops. Do not cross threads
of corporation main stops during insertion and apply a moximum torsion of 360 N. Leave
corporation main stops in the open position. On thinner wall pipe use full circle saddle. Use
a cutting and tapping tool of a type recommenderd by the pipe manufacturers and insert the stop.
Take care that no undue stress is applied to the pipe when tapping the main and inserting the
main stop, that may result in a fracture. Tap for service connection while the main is under
pressure. :
B. Install service boxes and curb stops at the street line with the box in the centre of the sliding
adjustment and the top set to the finished grade. Set curb stop oa blocking.
C. Iustall service connections in a trench separate from the sewer comnection and clear of other
utilities.
D. Lay service comnections from the watermain to the curb stop in an evenly graded trench with
Class 'B' bedding as detailed i~ standard Drawing E-80416-L7M. Do not splice service connections.
E. Install a 50 mm x 100 mm timber marker beside each service box. Drive marker 1.0 m into the

ground and let it project 1.0 m above the ground with the top 300 mm painted orange.

TESTING

3.09

A,

Clean out valved Section of Pipe or part thereof by flushing at scouring velocities prior to
testing. Operate valves and hydrants during flushing under the supervision of the operating
authority.

Subject the section of pipe under test to a pressure of 1 MPa. By means of pumping out of a

suitable container of known volume maintain the pressure at 1 MPa for one hour and record the
amount of water used in this period.
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Determine the allowable leakage from A.W.W.A. C 603, Table 1. The data for Table 1 are
based on 150 psi and represent a leakage of approximately 30 U.S. gpd per mile per inch of
pipe diameter for pipe in 13 ft. lengths.

Flush the main prior to chlorination with sufficient volumes -to produce scouring velocities
in the mains. Operate all valves and hydrants during this flushing under the supervision
Dissolve chlorinous compounds such as 'pittchlor' or 'hth' in water to produce a solution.

Introduce the solution at one e¢nd of the system being sterilized until water taken off at the
remote end(s) tests at a level of 50 mg/litre. )

Allow the chlorinous solution to remain in the mains for 24 hr. at which point flush the system
Give the Engincer at least 2 days notice of the date when disinfection of the system is to

start so that the arrangements can be made for others to take samples and test the chlorine
residual. ’

Install the steel liner crossing the railway tracks by boring and jacking as detailed on the Drawings.
Submit to the railway authority details of bering head arrangement. Do not proceed until the
submission has been approved. Proceed with the Work at a time acceptable to the Railway Authority
and provide the advance notice required.

Install the main in the steel liner in accordance with the Drawings. Provids bulkheads at both
ends of liner and pressure grout in accordance with sandard procedures for inis work. Steel

liner to have minimum yield s.rength of 241.3 MPa (35,000 p.s.i.).

Perform Work at railway crossings to conform to the general order and regulation of the
Canadian Transport Commission and the local railway authority.

The cost of inspection and flagmen provided by the railway authority will be paid for by the

PART 3 EXECUTION (Cont'd)
3.09 TESTING (Cont'd)
C.
1. For metric convert to litres/hr.
3.11 STERILIZING WATERMAINS
A.
of the operating authority.
B.
C.
D.
clean of the chemical.
3.12 STEEL LINER PIPE
A.
B.
C.
D.
owner,
E.

Include all costs associated with the supply and installation of the steel liner and watermain
inside the liner in the price tendered in the Form of Tender.
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SECTION 02590 - ROADS AND SURFACE WORKS

PART 1 GENERAL
1.01 INTENT
A. This Section covers the Work for roads and surface works including -
1. Site clearing
2. Grubbing
3. Stripping and stockpiling of topsoil v
4. Excavation and grading
5. Compaction
6. Granular courses
7. Curb and gutter
8. Sidewalk and pavement
9. Existing utilities
10. Existing drainage
11. Removal cf asphalt pavement, concrete pavement, concrete curb and gutter and sidewalk
12. Calcium chloride
13. Concrete sidewalk
14. Concrete curb and gutter
15. Asphaltic concrete
16. Adjustment of cast iron frames and valve boxes
17. Placing topsoil
18, Fertilizer
19. Sod
20. Railway crossings
21, Restoration
1.02 TESTING
A. Supply test certificates in accordance with the appropriate specification, for the following
materials -
1. Granular 'A'
2. Asphalt and concrete
R. Provide mix designs for asphalt and concrete at least two weeks prior to use.
1.03 EXISTING UTILITIES
A. Contact the various utility companies prior to commencing Work and become informed of the
exact location of all utilities, protect them during construction and assume all liability for
damage to utilities.
B. Utilities that require relocation will be the responsiblity of the Owner, including costs.

Cooperate with the utility companies and always provide them with free access to their plant.

EO 80416 SEC 02590 - ROADS AND SURFACE WORKS
Page 1



Where existing overhead pole lines are adjacent to the excavation, temporarily support them to
the approval of the Engineer and the Utility Company concerned,

Maintain temporary and permanent flow in sewers, drains, gutters, ditches, watercourses, house

The Engineer will measure items in the units as detailed in the Form of Tender. Measurements will
be taken in the horizontal plane except for seed, sod and rip-rap.

1. The Engineer will measure the Work when completed and the Contract price will be increased or
decreased in accordance with the final measurements.

2. No additonal payment will be allowed for difficulties resulting from relocating of utilities
by others not being done until after road excavation, placing of granular base, or paving.

PART 1 CENERAL (Cont'd)
1.03 EXISTING UTILITIES (Cont.'d)
C.
1.04 EXISTING DRAINAGE
A,
and inlet connections.
1.05 MEASUREMENT FOR PAYMENT
A,
1.06 BASIS OF PAYMENT
A. Conditions
B. Items

1. 1Include in the unit prices for items the associated Work as follows -

(4)

(8)
(©)

(D)

(E)

(F)

©

(H)

Excavation of Roads

(1) Excavate to the lines and grades as set out. Payment will not be made for overbreak
of rock or over excavation.

(2) Haul excess material from site.
Strip Topsoil

Remove Asphalt Pavement

(1) Excavate, load and haul from site
Remove Concrete Curb and Gutter

(1} Excavate, load and haul from site
Remove Concrete Sidewalk

(1) Excavate, load and haul from site
Provide Granular 'A' and 'B' courses

(1) Supply, load, weigh, haul, place and compact to 100 percent Standard Proctor Density,
and fine grade :

Provide Calcium Chloride

(1) Supply and apply as directed

Provide Concrete Sidewalk

(1)'Including 150 mm Granular 'A' base compacted to 100 percent Standard Proctor Density
{2) Pliable impervious underlay

(3) Expansion joint material

{4) Formwork, concrete, finishing and surface sealing
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PART 1 GENERAL (Cont'd)
1.06 BASIS OF PAYMENT (Cont'd)
B. Items (Cont'd)

(I) Provide Concrete Curb and Gutter
(1) Expansion joint material
(2) Formwork, concrete finishing and surface curing

(J) Provide Asphalt
(1) Provide Marshall mix design
(2) Adjust cast iron frames, valve boxes 10 final grades
(3) Trim existing asphalt to make joints straight and square
(4) Supply, place and compact asphaltic cement concrete

(K) Place Topsoil
(1) Load, haul, spread and fine grade

(L) Provide Sod
(1) Fertilize, wire and stake where reuuired, supply, place, roll, water and maintain

(M) Grader Rental
(1) As directed

(2) 100 H.P. min.

(3) This item applies only to grading items not covered by earth excavation o. other
unit prices

(N) Saw Cutting Existing Pavement
(1) Cut minimum of 50 mm

(2) Cut in clean straight lines as directed

PART 2 PRODUCTS

2.01 GENERAL
A. Granular Materials
1. Granular 'A', ‘B’ in accordance with MIC Form 314.
B. Portland Cement Concrete
1. Produce in accordance with CSA-A23
2, Strength - 25 MPa or other strength as approved by the Engineer
3. Maximum aggregate size - 19 mm

4. Air entraining agent - Comply with ASTM-C260. By volume, 5 percent to 6 percent entrained
air at placement

C. Hot Mix Asphaltic Concrete
1. H.L. 6 base course - MTC Form 310
2, H.L. 3 surface course -~ MTC Form 310
D. Topsoil
1. Topsoil, free of wood and non—orgaﬁic material

'EO 80416 SEC 02590 ~ ROADS AND SURFACE WORKS
Page 3



PART 2 PRODUCTS (Cont'd)
2.01 GENERAL (Cont'd)
E. Pertilizer
1. Use complete commercial fertilizers, in compliance with the Canadian Fertilizer Act, not
less than 60 percent urea-formaldehyde and the following percentages by weight -
Nitrogen Phosphoric Acid Potash
10 10 10 or
0 20 10
2. Superphosphate
Commercial superphosphate finely ground with a minimum analysis of 20 percent P205.
F. Sod
1. Use No. 1 nursery grown, 50 percent Kentucky blue, 50 percent Merion blue sod, fully root
permeated in a close mat, uniform in texture.
2. Cut sod by approved méthods in accordance with the Nursery Sod Growers Association of Ontario.
Cut pieces 1 sq. metre in area with a min. of 20 mm soil portion. )
G. Expansion joint filler - ASTM D1751
H. Curing compound - ASTM C309, type 2 (white)
PART 3 EXECUTION
3.01 CLEARING
A. Carefully protect rrees, shrubs and other vegetation designated to be saved during comstruction.
Carefully carry out designated ‘spot' or selecrive clearing.
B. Cut and dispose of trees, brush, vegetation, windfalls timber, fences and surface litter.
C. Clear arcas beyond the street lines or on easements only where specifically directed.
3.02 GRUBBING
A. Remove and dispose of stumps, roots, embedded logs, loose surface boulders and masonry, and
surface debris.
3.03 STRIPPING AND STOCKPILING TOPSOIL
A. Strip topsoil withi» the limits of excavation and fill areas before grading, prevent damage
to roots of trees and vegetation tc be saved, stockpile in regular trapezoidal sections to a
max. height of 3 m.
3.04 REMOVALS
A. Remove existing asphalt, concrc.e pavement, concrete sub~base, curbs gutters and sidewalks
as required for the new work. Dispose of removed materials off the site, or in an area
designated by the Engineer, or at municipal landfill site at
3.05 EXCAVATION AND GRADING
A. Make cuts and fills employing excavating, compacting of subgrade, filling, loading, hauling
and fine grading. Cross-—sections on the Drawings show the limits of excavation, filling,
sideslopes, toe of slope and limit of cut locations. Dispose of surplus excavated material off
the site.
B. Soils on the site wil be considered 'earth! except rock. Boulders and masonry exceeding 0.75

cu. metre in volume will be termed 'rock'. Bury rock and boulders up to 0.25 cu. metre in volume
- not less than 1.2 m below top of subgrade. Dispose of rock and boulders between 0.25 cu. metre
and 0.75 cu. metre, as earth, and rock and houlders which re-appear during grading.

EO 80416 SEC 02590 ~ ROADS AND SURFACE WORKS
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Excavate soft spots in subgrade. Fill with Granular 'A' or select excavatcd material and compact

Tine grade road subgrade to specified cross-section and compact to 95 percent Standard Proctor

During construction of the underground utilities, compact trenches to subgrade elevations at

Comapct subgrade and fill areas on roac allowances to 95 percent Standard Proctor Density.

Supply, weigh, place, grade and compact to 100 percent Standard Proctor Demsity, Granular Al
courses to the depths indicated on the Drawings. Maintain optimum moisture content.

Unless otherwise directed by the Engineer, do not place Granular 'A' course until af’er curbs and
gutters are constructed. Place Granular 'A' course in the same construction season as the

Where compaction of sub~grade, granular base course and fill is called for, the Engineer
may order compaction tests by an independent testing company. Tests will be arranged for by the

1. Where tests show that the compaction does not meet the specified requircment, pay the costs forx
further compaction tests by an independent testing company. Tests will be arranged for by

2. TFor fill compaction, tests will be made at every 460 mm max. depth, after two 230 mm lifts
have been placed. Granular courses will be tested at depths as directed by the Engineer.

3. Cooperate with the Engineer and testing company by scheduling the placing and compaction
of fill and granular courses so that tests can be progressively taken.

Adjust cast iron frames and valve boxes to finish grades of roads and curbs, sidewalks
or sod before the task is completed. Where brick and concrete chimneys are adjusted, maintain
the ladder rung pattern, with the largest from the top not to exceed 380 mm. For masonry

Compact granular base courses under forms to 100 percent Standard Proctor Density.

PART 3 EXECUTION (Cont'd)
3.05 EXCAVATION AND GRADING (Cont'd)
C.
to 95 percent Standard Proctor Density.
n.
Density.
E. Maintain grading tolerance for subgrade at plus or minus 30 mm.
3.06 COMPACTION ON SUBGRADE AREAS
A,
95 percent Standard Proctor Density.
B.
3.07 GRANULAR COURSES
A.
B. Maintain grading tolerance for Granular 'A' to plus or minus 6 mm.
C.
asphalt surface.
3.08 COMPACTION TESTS
A.
Engineer and paid for by the Owner.
the Engineer and paid for by the Owner.
3.09 SETTING MANHOLES, CATCHBASINS AND VALVE CHAMBERS
A,
adjustments use sound mortar construction. Firmly bed castings in mortar.
B. Make slope castings parallel to slope of finished grade.
3.10 CONCRETE CURB AND GUTTER AND SIDEWALK
A. Carry out excavations, setting of forms to the lines and grades.
B.
C. Use flexible forms on curves with radius less than 60 m.
D. See Drawings for concrete sub-sections.
E. Have concrete workmanship conform to CSA A23.
F. Place pliable impervious membrane on granular subgrade.
G.

Do not pour concrete until forms and subgrade have been inspected and approved.

EC 80416 SEC 02590 ~ ROADS AND SURFACE WORKS
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PART 3

EXECUTION (Cont'd)
CONCRETE CURB AND GUTTER AND SIDEWALK (Cont'd)

Provide 12 mm thick expansion joints, cut to full cross-section at 6 m intervals,, at each
point of tangent, at the centre of each driveway and at catchbasins.

Mark sidewalks at 1.5 m intervals transversely, strike the joint to a penetration of 20 percent

of the sidewalk thickness, mark curb and gutter only at the expansion joints, and round marked
Finish exposed surfaces with a uniform wood-float or broom finish, and correct surface
rregularities before final set.

Apply a cur'ng compound, after initial set has occurred.

Protect the Work until final set has occurred.

Provide steel reinforcing to concrete curb and gutter at catchbasins as indicated on the Drawings.

1. Maintain paving mixture at plus or minus 0.3 percent of asphaltic cement content.

1. Give 48 hr. notice of each intention to pave.
2. Paint tops of cast iron castings with fuel oil.

3. Review the fine grade of the Granular 'A' surface, scarify, grade and recompact if

4. Paint joints between the asphalt and the gutters and cast iron castings with hot liquid

1. Use a maximum screen 4 m wide for laying base course and 3 m wide for laying the surface

2. MIC Form 310 governs the laying of the bare course and the surface course.
3. Provide thickness of base and surface courses as shown on the Drawings.
4. Where surface course will not be laid, ramp cast iron castings and valve boxes with asphalt.

5. Leave an unpaved strip 600 mm wide on each side, where surface course will not be laid and
where curb and gutter has not been constructed.

6. Weigh materials as in MIC Form 318.

3.10
H.
I.
joints to 6 mm.
J.
K.
L.
M.
3.11 ASPHALTIC CONCRETE
A, Quality Control
B. Advance Preparations
necessary.
asphalt cement.
C. Paving
course.
3.12 SEEDING AND SODDING
A,

Spread and grade topsoil (from stockpiles) on boulevards and other areas where sodding is
shown on the Drawings.
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SECTION 02590-A -~ COLD-MIX ASPHALT

PART 1 GENERAL
1.01 INTENT
A. This special provision governs the production, placing and compaction of a cold-mixed,
open—-graded bituminous mixture.
1.02 MEASUREMENT FOR PAYMENT
A. Asphalt Emulsion
1. The quantity of emulsion used in the mixture .11l be measured in litres. The measured
quantity will, for payment purposes, be converted to the volume which it would occupy
at a temperature of 16°C.
B, Course Aggregate
1. The quantity of coarse aggregate used in the mixture will be measured in tcnnes.
C. Choke Aggregate
1. The quantity of choke aggregate applied to the road will be measured in tonnes.
1.03 BASIS OF PAYMENT
A. Asphalt Emulsion
1. Payment at the contract unit price per litres will be payment in full for supplying asphalt
emulsion as required in the mixture. -
B. Coarse Aggregate
1. Payment at the contract unit price per tonne of coarse aggregate shall be payment
in full for supplying cocarse aggregate, handling, hauling, mixing with emulsion, placing,
rolling and brooming, and for al. other operations necessary to complete the work in
accordance with this specification and for which payment is not otherwise provided.
C. Choke Aggregate
1. Payment at the contract unit price per tonne will be compensation in full for supplying,
handling, hauling, spreading, rolling and for all other operations necessary to complete
the work in accordance with this specification and for which payment is not otherwise
provided.
PART 2 PRODUCTS
2.01 Asphalt Emulsion
A. The bituminous material used for mixing shall meet the requirements of CMS-2 Emulsion,
Table 1, as specified in the 1975 Annual Book of ASTM Standards.
2.02 Aggregates General
A. Aggregates of the type and quality specified shall be in accordance with the provisions of
MIC Form 1000, "Material Specification for Aggregate — General". Sufficient material to
complete the work shall be stockpiled prior to commencing the paving operation.
2.03 Coarse Aggregates
A. Coarse aggregate for mixing shall meet the gradation and physical requirements of an H.L.4
stone as detailed in MIC Form 1003, Section 1003.06.0l "Gradation Requirements for Coarse
Aggregate", and Section 1003.06.02 "Physical Requirements for Coarse Aggregate".
2.04 Choke Aggregate
A,

The aggregate used for choke material shall meet the requirements of MIC Form 304, Section
304.02.03 for Class 1 or Class 3 aggregate.

EO 80416 SEC 02590-A COLD-MIX ASPHALT
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PART 2

PRODUCTS (Cont'd)

PART 2.04 COMPOSITION OF MIXUTRE

A. The mix proportion shall be determined by the Contractor using established laboratoty test
methods for each source of aggregate.
The test results shall be submitted to the Engineer, one week prior to the production of the
mixture on the contract.
The test methods shall. include:
(A) Test methods employed
(B) Proposed emulsion content

(1) percentage by weight
(2) 1litres per tonne of aggregate
(C) Proposed residual asphalt content percentage by weight
No mix shall be supplied under the contract until the proposed mix formula has been approved by
the Engineer. !
The allowable tolerance of the residual asphalt content as determined by the extraction test shall
be + .3 percent of the mix formula.
The allowable upper limit of the proposed emulsion content (in litres per tonne of aggrerate) as
determined in Section #4 (Composition of Mixture) shall be (+) 10%. The Engineer will not make
payments for emulsion used in excess of this limit.
PART 3 EXECUTION
3.01 PROCEDURE

! The mixture shall be mixed and placed using a Midland Mix Paver. The mixture shall be compacted
with a steel wheeled roller mecting the Class "A" requircments, MTC Form 310, Section 310.04.07.
The choke stone shall be rolled using a self-propelled pneumatic~tired roller as per MTC Form
#310.04.07, Class C.

B. Work can only proceed when the minimum ambient temperature is 16°C and rising.

The aggregate and emulsion shall be sufficiently mixed so that the bituminous material is
uniformly distributed throughout and all aggregate particles are uniformly coated.

The Mixer Paver shall be guided by an approved method such as a stringline set from the staked
alignment. This means of control shall be established on each side of the road.

The mixture shall be mechanically spread by the Mix Paver at a uniform depth and crossfall {(2%)
as required. The finished surface of the pavement shali be tested with a 3 m straight edge
laid parallel with the centre line of the pavement. Any area exceeding a 7 mm variation from
the surrounding area shall be satisfactorily corrected or removed and replaced at the
Contractor's expense.

Breakdown rolling shall be de’ayed until surface breaking of the emulsion has occurred.

The Contractor will be responsible to cover all emulsion runout on the sides of the road with
choke aggregate to prevent the pickup and tracking of the emulsion by private vehicles, only
when directed by the Engineer.

Tollowing breakdown rolling, the choke aggregate will be mechanically spread uniformly across
the width of the fresh mat. Sufficient choke will be applied to prevent pickup by traffic.

The final rolling with a self-propelled pneumatic~tired roller shall key in the choke aggregate
and remove any marks remaining from breakdown rolling.

EO 80416 SEC 02590-A COLD-MIX ASPHALT
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PART 3
3.01
B.

EXECUTLON (Cont'd)
PROCEDURE  (Cont'd)
(Cont'd)

Traffic shall not be allowed on the fresh mat until the choke has been applied and final rolling
is complete.

The exposed vertical face at the centreline edge of pavement shall be free of choke aggregate
to ensure a good bond at the longitudinal joint. Contamination of the exposed face by the
choke aggregate will necessitate removal or spraying with emulsion of the contaminated area.

When a second course is required, loosc choke material, 1f used, shall be broomed from the
surface of the binder course prior to placing the surface course. No bituminous mixture shall

be placed over a previous course less than 24 hours after final compaction of the latter.

Any area determined to be unacceptable by the Engineer shall be removed and repiaced by the
Contractor at his expense.

Any aggregate spilled in front of the Mix Paver shall be immediately removed.

EO 80416 SEC 02590-A COLD-MIX ASPHALT
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Requirements for CHM5-2 cationic emulsified asphalt

Type

Mediun-Setting

Grade

CcMS~2

min mnax

Teat on emulsions:
Vishoaifj, Saykolt Furel at 77°F
PR (25 C)' g o

.. Viuconit Saybolt Furol at 122°F
. (30 Cly 8
) SettldeQC,l S-day, %
.. Storaga atability tamt,z 24-h, %
T+ Classificatiom testd

oxr FERN .

De:nulsibility,4 3% ml 0.8% sodlium
dioctylsulfosuccinats, %

56 450

. Coating, ability and water resistance:
Coating, dry aggregata

Costing, after sprayving

.Ccat-ng, wat aggragata

Coating, after mpraying

good
fair -
f=ir
fair

Particle charge test

positive

Sieva test, %

T 0.10

Cerent nixing test, %

Distillation: )

.0l distillate, by volume of
smulsion, %

" Rasidue, 3

12
60

Tasts on residue from digtillation test:
Penetratlon, 77 yo (gb c0, 100 g, 5 8

.1 . Ductiliey, 77 (25°C}, 5 cm/min, o

Solubility in trichloroethylene, % .

100 250
40
97.5

1 )
The test requlrement. for settlement may

gsattlemant
sphalt is
Tha 24<h

verial

is used in less than 5 days time; or ths

used, if the elapsed time i{s less than 5 days.

be waived when the emulsified asrhalt
purchaser may require that the
tast be run from the time the sampla is received until the emulsified

storage stability test may be used instead of the S—day zettlerment

failing the classification test will be considered acceptable if it
o o the demulsibility test.

Tha dvmulsibility test shall be made within 30 days frem date of shipment.

TABLE 1
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-~ For asphait pavt

e

700 —-

= == A00 mm= ~omfe 200 -4 100 [« -
Guiter widih

50 - ';‘)‘ \»———— v ——
- 1 I'( R ._..1.
’ '\%

A o

n (%]

[\

‘ T

~-For conc pavt or hase
{Secae Notu 2)

Type A 0.156 me/m

t [s{e]e] -

e 400 1nm -
Gultor width

- ‘.' . - : '
Sas Noty l\

T

5.')0"' =100 =

fFor conc pavt or bose
( See Note 2}

Type B: 0.143 n/ m

- 800 -

=t 400 mm e “I“’"“"-"Z’»?S e
Gutter width -0
50 l s

. f

PRI -

] - ——
Sea Note | \

825

For osphalt povt -~For conc pavt or bose

( See Note 2)

Type D 0172 W/ m

275 ——md

rat

i LI I

240 mm- {50~ 150 o
Gutter widih

o
For asphalt pcvt\ For conc pavt or base
(Sce Note 2}

Type G: 0.109 m™/m

NOTES!

2

B

Dropped curb at enfrances length as shown on
fhe plans or as ditected by the Enginger,
When curb & qutter is adjacent fo concrete
pavement or base, this Standard 1o be used in
cenjunction with DD~ H14 ~C

Top edges of front and back of curb  qutter
to be rounded with edying tool, except where
front edye abuts concrete pavement with
longitudinal joint.

The length of fransition{rom one type fo onother
sholl be the greafest of

a S50«x difference in overal curh heights

b 25 x difference in guiter widihs

c 2.0m

Minimum compressive strength of concrete
fo be 20 MPa af 28 duys.
All dimensions are in millimetres or metres
unless otherwise specified.

MINISTRY OF

TRANSPORTATION AND COMMUNICATIONS -

ONTARIO | No DD - 601

CONCRETE CURB
AND GUTTER

Date

1979 09 01 | Rev | |
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POSSIBLE FAILUKE PLANE .
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70 URDISTURBED  \ % I |72 A/
EARTH IF FAILURE  \ L A . ;
HAS OCCURRLD \ ~G-Q-o~1 \l_
Y , '
4 ; SECTION. A-A :
NINIMUM 100mm x._//( W
100 mm UPRIGHT \
v 5
@‘.)Ommx?ﬂ()mmx <« \ g
E00m WOODEN SIL N\ \ S
A :
YV 7% 3 : .
-— CLASS A OR B BLDDING

PRGP PIPE OR CONDUIT -~

-CROSS SECTION

— MAIN

—BEAM
e
\?3_4 \—— WOOD WEDGE

15 M Po CONCRETE ENCASEMENT =
SOurn AT BELL AND 100 ’\T BARRCL

¥

SERVICES & MAINS

__D_R_ﬁ_\_lN e e e 2 e
aictieaste [ G| @uior | © o | © s |
"T3u,50 ¢ 75 | noonoo /1501 150 7.0, 2001 CD0
—‘760_("{2_5"” 50 | 2708 150 | 052005600
oo € 200 —’2-60;56'0—1 /2000900 | H0s 2001600 |
T250¢ 200 | 300¢300 _2/_ 300.300 | sozzob:?.é'a—"

NOTES!:
Sl wHERE THE WIDTIC OF TROHCH LYCIFD
THE SUPLIVISING LNGINCER.
2.THE CONTRACTOR 15 NLOUIGLD  TO MAINTAIN ALL SCRVICES § MAINS ENCOUNTURED  DURING
CONSIRUCTION  ARND suu'onT THULY AFTLR CONSTRUCTION OF THU IMWPE.

2 m MCTHOD OF COMSTRUCTION 1S TO BE SPECINICD By

DIMCRSIONS IN mm EXCOPTY AS 1OTED

REVISIONS
T | TYPICAL DETAILS ~FOR o7 o s
SUPPORTING SERVICES AND B2 81 teeme 5t Cotarin

MAINS . . N
OTHER THAN WATER UP TO 300mm |[orawing N0 E-80416-L3I M ]m:v.O
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OR CONDUIT

~

PROFOSLD PIPE UR CONDUAT e

CLASS ‘A" OR ‘B’ BCODING

-~ 10MRe CONCRETE

f NI ATRCTTIN
A l I I A < A
273 R B 7 -
I} | | o
L» - N - : : el ' I{ e R i J »
e FROPOSED II ] : [ o connun g T
P M T SO S !: :; l e T S R R S
e L
s e N e Vi
TRENCH I JL 3.
] \ “TREHCH 4
[LVI\J] N\ - EXISTING UTILITY —-
. J
5 — 15 MPg CONCHETE ——we~ -3

/ i AT J%‘{'\
/e vmmes LN

L 100 min. WEEP HOLES —-
J__C__TJQNE 3.
NOTES

t WIDTH OF CONCRETE TO BE MiN
WHERE A WAIELFRMAIN 1S BEING SUPPORITED
WIDTH OF CCNCRETE SHALL BE D 4150 mm.

2. CONCRETE ENCASED STEEL MAINS SHALL

BE SUPPORTED WiiH CONCRETE TO (FIDUR-
R 15 TO Dk
. SURFACES.

SIDE OF MAIN. TAR PAP
DETWEEN THE TWO COM

00 mm

3. WATERMAINS AND GATMAINS SHALL

A BEARING R#LOCK OR PLATE OF WKIN.
TH5mmx 200 mm WITH WED
ARD

DUMENSIGH

BETWLEN THZ FIFE OR CON

THE CONCRETE SUPPORT

N LA NS - a UTH
7 R é_* CLASS 'A" Ol ‘8" BEDDING

_SECTION A-A

DIMENSIONS IN mm EXCEPT AS NOQTED

T

UseED

HAVE
GES

REVISIO.NS

‘

'APPROVED BY

TYPICAL DETAIL FOR SUPPORTING
UTILITIES LARGER THAN 300 mm

St Calhorines
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ASDESTOSL CEMENT PIEE CONNECTION -~

ASBESTOS CEMENT ELUOOW ——?-

22950 or 459-00°
CONC. PIPE BEND

- - -
FACTORY INSTALLLD TEE FOR . A FACTORY INSTALLED TEE FOR
ASBESTOS CELMENT CONNECTIONS VITRIFICD TILE OR CONC. CONNECTIONS
AING SEAL ACCORDING PELL OF TR To REs
R AR, L £TO REST
ro MANUFACTURERS ON SEWER MAIN,

SPLG, p

reedatll])
iy

NOTE:
CAST IRON SADDLE

BRANCH I3 DESIGNTD
TO RECEIVE ASD, CEM.
PIPE. 'OR V. CLAY OR
PLASTIC USE PROPER
ADAPTOR,

LR/

e wonTAR

:' — TLE SHALL WOT
PROJECT INTO
SEWLR KAIN,

, - SEWER_HAIN
CAST-IRON SADDLE BRANCH e FIELD INSTALLED TFE FOR
CONCRETE  SOHRUCIIORS"

CONC. PIPE BEND ~——~

, .
N| 22030 0r 450-00"
o
N

2 =t
i ~ a4 " .

. “'_,-" ‘. e 4
] //i\’\ KA
’ /\
rluss [ GRANULAR

BLDDING

1 GROUND ,
AN
SIS ,§§~ CONC.BEDDING
(LA M
H'&] ssower wAm .\/Z Ne-TEE NOTES:
\___N..,J__/ N I. CONCRETE TOBE 15 MPa AT 28 DAYS.
& T . % 2. MORIAR 10 BE I3 MORTAR MIX.
§ . > N 3. FOR RISER DUTAIL ,CONCRETE DEDDING T0
o HAVE. MINIAUM WIDTH OF 0-GOm. 0L DDING
', -\ A i
N VRN N : TYPE OTHER THAL SHOWN,T0 BE AS
N e @ DIRCCTED BY LNGINLEK,
Qe i N 4. USE FACTORY INSTALLI D TEES UNLES S
PN RN OTHERWISE REQUIKED OR DIRCCTED,
PR S TN N 5. THE USE AND LOCATION OF FLLOWS 10 BE
N IR R oA AS DIRECTED BY THE FNGINCIR,
B ER FV R PR % 6. MIN. DIA.OF CATCHBASIN LEAD TO BE 200 mm .
PN 5 NN
Lol g alle
RISER  DETAIL DIMENSIONS IN mm EXCUPT AS NOTFD.
HAPPROVLD LOALL
N.T.S.

RLVISION ™

DAYE:

SEWER CONNECTIONS DG T
) E-80416-15M




NO LY CHARRLL N DLAD LND MANKOLL TU FNISH 230mm

13m

T JUNCTION

UpP OVER 100 mm

STRAIGHT RUNS
TO 8O0 min

NO PIPE

CONNECTION DETAIL

ON DUALL S "‘TFM MAK,

250mm & 400 45°BEND MAY.600m

'Y' CONNECTION 90 BEND

INLET MAX. 400mm .

INLETS
OUTLE

MAX. <00 mm

LTS MAX.BOOmm  QUTLET MAX

L. FOR CAST IN PLLACE DASE, CONCRETE TO BE 20MPa AT.
28 DAYS

.

<

STANDARD N3350 FOR DROP ¢

B00Omm

FROM UcGTIRECAM WAl L P S=WMANHOLE [ RAREL covin

T0 BE AS oPranicd

......_._-.-(f

m PARGING-
G MIN. 3 MAX 6
Tl coursts oF me
23? e ¢
. e ;"K?.Z»O
b
o5 ! :
O ',' NHUEHOIL (0
L S
3{)0
L} “e oy ] )
8 AE :
fF e p
TNy . 1L prrss seal or
SEE | T4 Lount ot
R AT EROOWM DIA——~—1 A1 - CALKET, INSIF 6
bl gfg ;‘71 .:D J GEVGINE YO 1BF
gt —L CRONTOTOR T L L
g5 o Yo GIRCUME ERENCE '
! L 25mm NON -
'/ SHEREKING GROUT
pabe ;
s i -
) R— - ][ PIMPS GROUTT D
i {‘ R SINCAWITH NGO -
200 maMIN HEHAINKING CROUT
20 MPs CONC
KEY
Im
';'1’,4\ AST N PLAGE

i PAGED 3 W s
y “ / TO DL UL
IUO N e ——»--—'

MIND, A G

COU"“ S OF DIRICK

Tions

PRECAST FLAT TOP

6. ALL JOINTS AND LIFTING HOLES IN M/\Nl OLE SECTIONS T

PRUCAST MANNGLE

SECTIONS SHALL BE COUAL TO

OC COMPLETELY MILLED WITH A 113 MOKTAR LUX AND

POINTED BEIORE

BACKETLLING.

AST S,

SPLCIFIC I\IIONS G-

aTu

w

STEPS; FIRST STLP TO BE 75mm BELOW FRAME; LAST
ST lO BI2 200mm AROVE BENCHING OR GOOmm NBOVE
INVLCRT
IARGING MIN ON ALL
APLICD Smm YHICK.
DTOP OF B NCHING TO BiE ¢ SLOPFD O GREAINR THAN 44
 (HORIZONIAL TO VITRTIC ALY NOR LESS THAN 8:1 {HoRi-
SONTAL Y0 VIERTICAL) .

DRICKWORK TO BE 113 KORIAR MIX

. 9 TOR JUNCTION CHAMBER, THE INVIRT DROP

7. OUTSIOE OF CAST N PLACC
CIRCULAR.

& FOR S10RM SEWFRS, DENCHING TO CROWN UNLESS
OTHERWISE SPLCIFILD,

L SECTIONS 14AY BL SQUARE OR

SHALL
BE DETLRMINLD IN LACIT CASE.

0. ouTSIDE T/\PER WHEN LADDER IS USLED INGTEAD OF
ST1L8S,

DIMIHSIONS lN min DXCCPT AS NOTIED

Lo
N.T.8
HEVISION

MAXIMUM

SEMI~-PRECAST MANHOLE
800 mm DIA. PIPE AND SMALLER

DATE

DEAWIHL B0,

E-80G416-L6M

DEPTH 8 n




TRUHCH BACKFILL
AS SPLCIFICD

& Z
&
o 2
COMPASTED DLDRING
AS SPLCIFIED

AN ANIAN

&

AN

B__{
A

RN &N AL NN AN AN LKA

AN,

|

AN ~ 7 A ORIV NN 4 SRNEAL ISR ~
AR YA\ A N AR N RPN

i :

ot

NOTES - DIMENSION | WATERMAING| SERVICES
L. TRENCH DOTTOM FOR WATERMAINS TO BE N - -
EXCAVATED TO SHAPE BY H/ND OR OVER A 230 mm MIN. | 230mm Ml
EXCAVATED (& FILLED WITH COMPACTABLE e - :
£ OTE ot OTE
. MATERIAL. THIS APPLIES FORWAILR SLRVICES. B SEE NOTE | SEL NOTE
AS WELL AS WATERMAINS. : c 300mm MIN, | 100mm MIN,

ALL DIMENSIONS ARE l:beiESSED IN mm UNLESS OTHERWISE NOTED.

BUALL:
NYS.

HLVISTONT .

DAY

WATERMAIN  AND  WATER SE.R’VlCES S

DHAWIG HO.

BEDDING DETAILS £-8041G-LTM
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N A
4 \‘.i;‘:f;-i,.\.

S

MAIN STOP
ur"uowm-l

MAIN STQOPR
OPTIONAL

N

S2S

IR S

PLAN VIEW

PLUG OR CAP |
plie

f)

v versocerred WS s
L R RN AT o
s

ELEVATION VIEW -

|
|

B

B

|
L

AGAINST UNDISTURBED GROUND.

FROM I'ACE OF DELL TO CONCRETL.

4 POLYETHYLERE
BETWEEN CO

[ Ted
N

RETE AND FITTINGS.

LR AN N o

RINITMUM  DHAENSIONS

SES ] A e ] e
00 150 150 150
150 230 230 200
200 230 300 200 |
250 300 0 250
300 360 450 | 300
350 450 550 300
400 500 600 450

NOTES

L ALL CONCRECTE TO CE 20 Mra.

2. ALL CONCRETEL DBLOCKING TO b POURED

3. CLEARANCE OF 80mm TO BE MAINTAINCD
BOND LREAKER TO BE USED

5. THIS BLOCKING DLSIGN AFPLIES ONLY WHERE

: 81 1030kPa PRESSURE 1S NOT EXCLEDED.
Q - }
SECTION X-X
ALL DIMENSIONS ARE EXPRESSED IN mm UNLESS OTHERWISE NOTED.
APTTHOVE D IR
N.T.S.

AL VIGION
DAY

CONCRETE THRUST BLOCKS
TEES, PLUGS & HORIZONTAL BENDS
A00 mm DIAMETER WATERMAINS 8 SMALLER

DHAWIRG ).

E-804i6-L8M




T e = REWANGIR OF BACKFILL PLACED
Vo 1R LAYERS ARD THOROUGHLY
CONSOLIDATLD,

-~ < CONCRETE 20 MPo

DENSELY COMPACTED GRANULAR MATERIAL
e O‘D:/B { 150 mmm 14IN,)

0.0./5
O.Dys (150 mm MIN,300 mm WAX) D X Y
e e LMAING T A
N T CONCRETE 15 MPo UP T0 _ £
CONCRETE CRADLE s00mm |'NOTT & o [10nn
(CLLASS 'A") - " D
1000iInmTQ ! g’
3000 mm {200mm lr: € v 1200 aun
. wv E
ovi \n’ 1
OD'/Z
0.D./4 (150 t(amMIN., 300 mm MAX.)

GRANULAR DEDDING —=——= COMPACTED GRANULAR ‘A’ MATERIAL

. "t
(class B)
NOTES. | BACKFILL HANDPLACED 10600 inm ABOVE TO OF PIPE 8 CARECFULLY TAMPED
IN 150 mmn LAYERS, REMAINING TO BE PLACED IN LAYLRS & THOROUGHLY

CONSOLIDATED ACCORDING TO SPLCIFICATION,
2. COMPACTION — 359, PROCTOR DEHSITY MINIMUM
BOND BREAKER {F SPLCIFIED

3 WHERED SHEATHING 1S USTCD A BOND
BRUAKING WMATERIAL IS REOUIRED BLTWEEN
CONCRETL BLDDING AND SHEATHING.,

ULESIONS 1N inm UXCOPT AS ROTED

REVISIONS

= — Droclor & Redien Limite
APPROVED OY IS5 71 Proctor & Bedben Linnted
Convutbeng Enguncesy ung Plunners

BEDDING FOR SEWER PIPES B2 AL v

At Cotharines

(ﬁih’.'ﬁ'l»‘{G NQ E _804'6_L9M
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/2 DIN STOPPER

SEE NOTE monmn-\ SUE NOTLHG,
SIENOTE 4y '\ SEL 1OTERD
- P N .
DROP STRUGTURE o {'AT e nopel
TYPiL: ALLORC, :,‘ : W ry JESRR SO SCENOTE 6
' vl Al s
2M.H STEPS, peo'D o B i o -7 : *
wie ' excloos ism |t fTe by -_.;;'(;,:( /r",)zr—“w"‘ SEE NOTC [7
- M w2 :""-v.ll- [ /‘ .
, SEE HOTETD o W N , X, A
T ;L‘ ot . £ UNDISTURBED 3 N Ty
e A =00 ol 08 CONe, ——— I
O —[ 4 | v
I e ateveereons o . IJ] ,
S PR ASAL R, aace TV el 1.5 20 IPa CONC
I ONC. 20 1Py CONC.
e Yk\‘p;\-or‘: STRUCTURE i 130mm BN, ek 1L, _l.')()mmll,'.tN,
) \m-t A.8,0R C. sl 4 T R _UNDISTURIALD SOIL
: = . LN OR CONC.

SEE NGTE %4

R
!

»
1
L,

e S~ STANDARD 90°

P

—QUTLET 'PIPE ‘ - , .
b SECTION A-A : ~ SECTION B-B
PLAN 4 . s
' . ' SCE NOTE "y
MOR - . SEENOTE®6G
MORTAR . MORTAR )
TAR \_n SEE Nom'fr \V SCE NOTE' 7, \-qu ~<SEE Fofad:
-SEE NOTEYG ‘# ; /- SEE NOTE'6 B e 1o B
e / [ SEENOTE™B w SEE NOTE™ @ A —_~—
O £ Q&) / "r“;] ‘_?M:_—- t};::‘. e Lo
’ LY X { R s I B
i ) b S Q) S g
. L e . ':, :»;_x_ J . . .,‘ L ) go's, \?- I‘\ / ?
| ¥ 2 ] S ™ [ o >/{\7\ FITTING [REVERSED
BRI RrD) /;}m“—_——_‘ -~ o T .'.‘....1. A '/ 20 WMPa CONC
s 2N ! ’ ol R o e \ 150 mm I,
uhels SON_STANDARD 'Y Q1 1Ty e ot ol | f i
D A é \/\'mme REVERSED. g 2 g—/ Ly N STANDARD Y Bl Q i 12N _STANDARD 450
2 AN PE T = NTEE FITTING REVERSED | 5]z ,‘ii\.cwow_
1 Tl BT reR TO 1 (- SEE NOTEHT £ ~ ':»'!i{ SEE NOTE® 7
. 7' 2 . / =
o

25 \\_20 MPa CONC.

ELOUW,

A '77\14(‘/’)
I 11;’%_20 MPa CONC. 1

150 mm MIN. 150 mm MIN. ' CONC. FILLET
AN NC. FILLET.
| Boow. TYPE'C’
TYPE'A TYPE'R' : PREFERRED
NOTFS: |

I.DROP PIPE TO BE ONE SIZE SMALLER THAN INLET.
2.DROP PIPE TO HAVE CROWN LEVEL WITH QUTLET PIPE
AND BENCHED TO CROWN.
TABLE OF MINIMUM DIMENSIONS AND MAXIMUM VELOCITIES 3.DROP PIPE TO BLEND WITH FLOW.

DTS BTITI BT N 4.DROP STRUCTURE TO BE INCASED IN A MINIMUM OF 150 mm OF
oroP pipe] TYPE'A' | TYPE'B' [ TYPE'C' [MAXVELOCITY WYype | 20 MPG CONCRETE AND DOWELLED TO MANIIOLE WITHT |?f1r?"m0
S o YA WS P S TAPR (v DIA. DOWELS, 450 mm LONG, EITHER SIDE OF DRROP PIFE AND -
Arem DL D L 1D 1. BvorperlsTOPPFR] AT 300 mm 'C 10 C,
200 | 95| 815 G0, 760|122 {107 | 142 | 3.78 | 5.MAXIMUM VELOCITIFS SHOWN IN TABLE INDICATE MAXIMUM

250 |102] 6901 640|115 [130 |07 | 165 | 4.05 ]  VELUCITY IN INCONMING PIPE WITH NG OVERSHOOTING,
50 165 el 581 Y ] 6 WHEN USED ON STORM SFWERS OR SANITARY SFWERS 400
| 300 JLOD Beb1.710 |15 (145 |14 171§ 1 mm DIA.OR LARGER, A 1/2 D'A. CONGRETE STOMPER MAY BE
_500 QLT 9IS | 915 HHie 191 jl.o2) 192 | 4.18 INSERTED IN THE INVERT OF THE MAIN LINE AS INDICATED.

450__ 13010900000l 02 1206]130 | 2.16 | 4.27 | 7TADJUSTMENT IN'D' AND'L' TO BE MADE WITH PLAIN END

560 |Lazhiosfior|L3o]2.21]145] 2.35 [ 4.45 STRAIGHT PIPE.

—— - . - - 1]
00 insltonlina i 37 (204 57| 753 1 @60 | B.WHERE'Y' FITTING JOINS FIRST PIPE, A 300 mm WIDE BY 150
el g T T 82 mm THCK 20 MPa CONCRETE COLLAR 15710 DE CONSTRUCTL D,

O Bt SOIMARID RSN peluthll A CRETE T 1 irree . .
il Bl o i s o st o1 oo e o
DIMENSIONS IN METRES ‘ FITTINGS AS PER LATLST INFORMATION DY SUPPLIFRS,

HLALL DIMLNSIONS ARE SURJECT TO MANUFACTURLR S PER-
MISSIBLE VARIATIONS. '

DIMENSIONS IN mm EXCEPT AS NOTED

.VISIONS .
APPROVED BY 8 A Proctor & Redfern Limited
. DROP STRUCTURES FOR ? - Consuiting Engineers and Planners
MANHOLES & N Yoronto St. Cotharines -
DRAWING NO. E- 80416-L1IM [rRevO|




/‘SOmm x 100 mm TIMBER
CXISTING GRCUND ELE

W } TISO mm . __:i}__
I SAN SEWER 3 ¢
—-- BY4 " LONG RAUWS BEND ¥-
GRANULAR "A" PER M T C FURM & é

H0K) Ot APPHOVED EQUAL, )

poAD

" CONMECTION
TYPE |
3.5m MAXIMUM DEPTH

¥
‘-» ,lsOnul MIN

2L o

— PENGING AND RACKFILL TO MM 150 mm
CEWER AS SHECUIED FLSEWHERS

50 mm x |0O0mm TIMBER
XISTING GROUND FILEV. -7
ﬁ;_ISOmm

Y A

w

Z

3

' >
GRANULAR A PR M.T.C FORN 1010 OR +-
AFPROVED FOUAL. =
— SEWER STRVICE CONKECTION &)

MIN. 2% SLOPE ‘EE

LONG RADIUS BERDS —-— -
AS REQUIRED

1YPE 2
4.5m MAXIMUM DEPTH

[— 50mm X 100mm TIMBER

EXISTIMNG CROURD ELiv—
. Y | Tisomm L
5 L
- BeoninG AND BACKFILL TO HAIN E
SEWER AS SPECIFIED ELSEWHERE 5 |
it
SAN.SEWER b
ng
S
R A R ovED touaL O SEWFR SZRVICE CONNECTION ‘,i
LONG RADIUS BERDS TYPE 3
AS RE D
S Feguint DEEPER THAN 4.5m

. FOR 200mm AND 250mm DIA. SEWERS ONLY FACTORY MADE TEES TO BE USED
2.FOR SEWERS 300mm DIA, AND LARGER, EITHER FACTORY MADE TEES OR APPROVED
STRAP-ON SADLES MAY EZ USED.

3. STRAP-ON SADDLES MUST BE INSTALLED ONK THE MAIN SEwER PIPS BEFOKE
THAT PIPE 1S LAID.
4. MIKIMUM SERVICE CONNECTION SIZE FOR SINGLE SERVICES TO BE 125 mm DIA.
S. MINIMUM SERVICE CONNECTION SIZE FOR DOUBLE SERVICES TO BE 150 mm DIA.
6. SEWER SERVICE CONNECTION MUST BE SECURELY PLUGCED AT PROPERTY
LINE WITH AN EXPANDIRG TYPE MLUG OR APPROVED EQUAL.

T PLUG AT PROPMEHRTY LINE SHALL BE ADLQUATEU BRACED TO WITHSTAND
TESTING PRESSURES.

8. PAYNENT WILL BE MADE AT THE UNIT PARICE PER METRE, MEASURED ALONG
THE CROUND SURFACE, FROM THE CENTERLINE OF THE MAIN SEWER TO THE
END OF THE PIPS AT THE FROPSRTY LINE.

THE VERTICAL RISER SECTION WILL BE PAID FOR AS A LUMP SUN REGARDLESS
OF DEPTH.

9. 1F TWO CONNECTIONS ARE MADE TO THE SAME VERVICAL PISER {SHOWN IR
DOTTED OUTLINZ) THE VERTICAL RISER SHALL BE I50mm DIA. MIN.

BEDD!NG AND BACXFHLL TO
MAIN SEWER AS SHECIFIED
ELLEWHERE

' SANITARY SERVICES TO

NEW SANITARY SEWERS
- N.T.S. . E-804i6~-LIZ2M
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\ 20mm CLEAR STONE
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D ' CONCRETE. _ .
= POLYETHYLONE, BLOCKING /

THEUST. COVERING 1
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' 150 mm VALVE 150 mm DV, FIPE e~ CUNCRETE SUNPORT

NOTES

ALL CONCRETE TO BE 20MPa. .

. ALL CONCRETE BLOCKING TO BE POURECD AGAINST UNDISTURBED TRENCH WALL,

., POLYETHYL.LENE BOND BREAKER TO BE USED BETWEEN CONCRETE AND FITTINGS, -

SIELL TIE ROD TO GE USED WHEN SPECIFIED BY ENGINUER.  CORROSION
PROTECTION SHALL BE BRUSH APPLIED QUALITY MASTIC COATING LQUAL
AN PERFORMANCE TO TC. MASTIC AS MANUFACTURED I THE

TAPECOAT €O, OF CANADA LID.

S owoNy -
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