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General Conditions GC-1

GC1 - GENERAL

GC1.1

GC1.2

.10

A1

12

.13

.14

.15

DEFINITIONS

Contract Documents: consists of the executed Agreement, General Conditions of the Contract, Supplementary
Conditions, the executed Tender, Division 1 - General Requirements, specifications, drawings and such other
documents as are listed in Article A-2 of the Agreement including all amendments thereto incorporated before
their execution as agreed upon between the parties in writing.

Owner, Engineering Manager, Contractor: persons, firms or corporations identified in the Agreement. Such parties
are referred to throughout the Contract Documents as if singular in number and masculine in gender. The terms
Owner or Engineering Manager include their authorized representatives as designated in writing to each of the
other parties.

Subcontractor: a person, firm or corporation, not contracting with or directly employed by the Owner, but con-
tracting with or directly employed by the Contractor, performing at the Place of the Work, a part or parts of the
Work, or supplying Products worked to a special design according to the Contract Documents, but does not
include one who supplies Products not so worked. The term Subcontractor is referred to throughout the Contract
Documents as if singular in number and masculine in gender.

Other Contractor: a person, firm or corporation employed by or having a separate contract directly or indirectly
with the Owner for work other than the Work.

Project: means the total concept of which the Work may be the whole or a part.
Work: means the totality of all Products, labour and services required by the Contract Documents.
Place of the Work: the site or location of the Work, designated in the Contract Documents.

Products: means all materials, machinery, equipment and fixtures forming or intended to form the completed Work
or a part thereof but excludes machinery and equipment used for preparation, fabrication, conveying and erection
of the Work and normally referred to as construction machinery and equipment.

Day: shall mean a calendar day.

Working Day: shall mean days other than Saturdays, Sundays and holidays which are observed by the con-
struction industry in the area of the Place of the Work. If the Contract Time is based on a number of Working
Days, in addition to the foregoing, a Working Day shall mean a day on which, in the opinion of the Engineering
Manager, atmospheric and/or ground conditions are suitable for work on one or more of the main work items for
at least seven (7) hours between either 7:00 a.m. local time or the Contractor's normal starting time, whichever is
earlier, and 7:00 p.m. local time.

Substantial Performance: shall mean when the Engineering Manager in his absolute discretion shall so certify; in
so certifying the Engineering Manager shall be guided by any definition in applicable lien legislation or by the
availability for use of the Work.

Final Payment: shall mean all sums due the Contractor when terms and conditions of the Contract appear to be
complete.

Net Cost: shall mean the proven cost of Products; labour which includes actual worker's pay, Workers'
Compensation Insurance, Canada Pension Plan; workers' premium for Unemployment Insurance, holiday pay
and medical benefits; payments to a proportionate part of the wages of foreman; plant and tools; as applicable to
the item being costed.

Equipment Rental for which published rates are used or for which rates are included in the Tender shall be
excluded.

Contract Price: shall mean the sum stated in the Agreement and as may be amended during the progress of the
Work.

Contract Time: identified as the time stated in Article A-1 of the Agreement, elapsing from the date of com-
mencement of the Work until the date of completion of the Work, certified by the Engineering Manager.

DOCUMENTS

The Contract Documents, except the Agreement, shall be signed or initialed in triplicate by the Owner and the
Contractor; any contract documents which may be bound separately shall be signed or initialed for identification.

The Contract Documents are complementary, and what is required by one shall be as binding as if required by
all.

The intention of the Contract Documents is to include all Products, labour, and services necessary to perform the
Work in accordance with these documents, including all minor Products, labour and services not shown or
specified, but which are reasonably necessary for performance and completion of the Work.
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General Conditions GC-2

GC2 - OWNER

GC2.1

GC2.2

Words which have well known technical or trade meanings are used in the Contract Documents in accordance
with such recognized meanings.

In the event of conflicts between Contract Documents the following shall apply:

(a) Documents of later date shall govern over earlier documents of the same classification.

(b) Figured dimensions shown on the Drawings shall govern even though they may differ from scaled
dimensions.

(c) Drawings of larger scale shall govern over those of smaller scale.

(d) Specifications shall govern over Drawings.

(e) Sections of Division 1 - General Requirements shall govern over Specifications.

() The General Conditions of the Contract shall govern over Division 1 - General Requirements.

(9) Supplementary Conditions where included in the Contract Documents shall govern over the General
Conditions of the Contract.

(h) The Agreement shall govern over all documents.

CLEAR PROPERTY TITLE

The Owner shall indemnify and hold harmless the Contractor from and against all claims, demands, losses,
costs, damages, actions, suits or proceedings arising out of the Contractor's performance of the Contract which
are attributable to lack of or a defect in title to the Place of the Work.

Necessary access or easements to the Place of the Work will be arranged by the Owner. The Contractor shall
have use of this access for purposes incidental to the Contract. Any such use shall not interfere with operations
of the Owner, any Other Contractor or persons employed by the Owner, or with the rights of any other persons.

The Contractor may wish to arrange for special easements or special use of adjoining or neighbouring public or

private properties for purpose of expediting the Work. The Contractor shall hold the Owner and the Engineering
Manager harmless from any claims arising from use thereof.

OWNER'S RIGHT TO STOP WORK OR TERMINATE THE CONTRACT

If the Engineering Manager at any time is of the opinion that the Contractor:

- is neglecting to prosecute the Work properly or in accordance with the approved Schedule; or

- is failing or has failed to perform any provision of the Contract; or

- refuses or fails to supply sufficient skilled workers, provide proper workmanship, supply- sufficient or proper
- Products, construction machinery or equipment; or

- persistently disregards laws or ordinances or the Engineering Manager's instructions; or

- otherwise violates to a substantial degree the provisions of the Contract

and so certifies in writing to the Owner and the Contractor, the Owner may give the Contractor notice in writing
requiring him to correct such failure or default within five (5) working days.

If the Contractor fails to correct the failure or default within the lime specified in such notice, the Owner may,
without prejudice to any other right or remedy he may have, terminate forthwith the Contractor's right to perform
the Work or any part thereof or terminate the Contract forthwith.

If the failure or default is such that, in the opinion of the Engineering Manager, it cannot be corrected within the
time specified in the notice, the Contractor shall be deemed to have complied with the notice if he:

- commences the correction of the failure or default within the time specified and

- furnishes the Engineering Manager with a schedule for such correction acceptable to the Engineering Manager
within the time specified and

- completes such correction within the time or times set forth in such schedule.

It the Contractor should be adjudged bankrupt, or makes a general assignment for the benefit of creditors, or if a
receiver is appointed on account of his insolvency, the Owner may, without prejudice to any other right or remedy
he may have, by giving the Contractor written notice, terminate forthwith the Contractor's fight to perform the
Work, or may terminate the Contract forthwith.

If the Owner terminates the Contract or the Contractor's right to perform the Work, the Owner is entitled:

(a) to take possession of the Place of the Work and Products thereon and utilize the construction machinery and
equipment, the whole subject to the rights of third parties, and to finish the Work by whatever method the
Owner may deem expedient but without undue delay or expense.

(b) to withhold any further payment to the Contractor until the Work is completed.
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General Conditions GC-3

GC2.3

GC3 - CONTRACTOR

GC3.1

GC3.2

GC3.3

(c) Upon completion of the Work charge the Contractor the difference in cost to the Owner, as certified by the
Engineering Manager, between the cost of finishing the Work and the amount which would have been due to
the Contractor under the Contract if all of the Work had been performed by the Contractor and also the
additional costs of the Engineering Manager for his additional services caused by such termination. In
addition, the Owner shall retain a reasonable allowance as determined by the Engineering Manager to cover
the costs of any corrections required by GC10.2 - Warranty.

(d) on expiry of the warranty period or periods, charge the Contractor the amount by which the cost of corrections
under GC10.2 Warranty exceeds the allowance provided for such corrections, as described in (c) above, or if
the cost of such corrections is less than the allowance, pay the Contractor the difference.

OWNERS RIGHT OF ENTRY

The Owner shall have the right to enter, occupy, and use the Work, in whole or in part at any time before
completion of the Contract, if such entry, occupation and use does not prevent or interfere with the performance
of the Work.

Such entry, occupation and use shall neither be considered as acceptance of the Work by the Owner nor shall it
relieve the Contractor of responsibility to complete the Work.

CONTRACTOR®S RESP OAND CEBNTROLDF BHE WORK

The Contractor shall have complete control of the Work. He shall effectively direct and supervise the Work to en-
sure conformance with the Contract Documents. He shall be solely responsible for all the construction means,
methods, techniques, sequences, and procedures and for coordinating all parts of the Work.

The Contractor shall have the sale responsibility for the design, erection, operation, maintenance and removal of
temporary structures and other temporary facilities and the design and execution of construction methods
required in their use. The Contractor shall engage and pay for registered professional engineering personnel
skilled in the appropriate discipline to perform these functions where required by law or by the Contract
Documents and in all cases where such temporary facilities and their method of construction are of such a nature
that professional engineering skill is required to produce safe and satisfactory results.

SUPERINTENDENCE

The Contractor shall employ a competent superintendent who shall be in attendance at the Place of the Work at
all times while work is being performed.

The superintendent shall represent the Contractor at the Place of the Work and directions given to him shall be
held to have been given to the Contractor. Important directions will be confirmed to the Contractor in writing by
the Engineering Manager.

The superintendent shall be satisfactory to the Engineering Manager and shall not be changed by the Contractor
except for good reason and only then after consultation with and agreement by the Engineering Manager.

The Engineering Manager shall have the authority to order the removal from the Work, of any Superintendent,
Supervisor, Foreman or other employee on the Work should the Engineering Manager consider such person
detrimental to the progress or quality of the Work. Any person so removed shall not be re-employed on the Work
by the Contractor or by a Subcontractor.

CONTRACTOR-S RIGHT TO TERMINATE THE CONTRACT

If the Owner should be adjudged bankrupt, or makes a general assignment for the benefit of creditors or if a
receiver is appointed on account of his insolvency, the Contractor may, without prejudice to any other right or
remedy he may have, by giving the Owner written notice, terminate the Contract.

If the Work should be stopped or otherwise delayed for a period of thirty days or more under an order of any
court, or other public authority, provided such order was not issued as the result of any act or fault of the
Contractor or of anyone directly or indirectly employed by him, the Contractor may, without prejudice to any other
right or remedy he may have, by giving the owner written notice, terminate the Contract.

The Contractor may notify the Owner in writing, with a copy to the Engineering Manager, that the Owner is in
default of his contractual obligations if the Owner fails to pay to the Contractor within twenty five (25) days of the
date of the Engineer's Certificate any amount certified by the Engineer, subject always to the Owner's rights
under law or this Contract to make deductions. Such written notice shall advise the Owner that if such default is
not corrected within five (5) working days from the Owner's receipt of the written notice, the Contractor may,

without prejudice to any other right or remedy he may have, terminate the Contract.
F [¢]
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General Conditions GC-3

GC3.4

GC3.5

If the Contractor terminates the Contract under the conditions set out above, he shall be entitled to be paid for all
work performed up to the date of the Owner's receipt of such notice. The Engineering Manager shall in his
absolute discretion, certify the value of such work to the said date. If the Contractor terminates the Contract
under the provisions of GC 3.3.1 or GC 3.3.3, the Contractor shall also be entitled to two and one half (2-%2%)
per cent of the difference between such value and the Contract Price if such value is less than fifty (50%) per
cent of the Contract Price and to five (5%) per cent of the difference between such value and the Contract Price
if such value is fifty (50%) per cent or more of the Contract Price in lieu of all other claims for damages.

REJECTED WORK

Defective work whether the result of poor workmanship, use of defective Products or damage through care-
lessness or other act or omission of the Contractor, and whether incorporated in the Work or not, which has
been rejected by the Engineering Manager as failing to conform to the Contract Documents shall be removed
promptly from the Work and replaced or re-executed by the Contractor in accordance with the Contract
Documents at the Contractor's expense.

Other work destroyed or damaged by such removals, replacements or re-execution shall be made good
promptly at the Contractor's expense.

The Owner reserves the right to correct defective or rejected work and deduct the cost of the same from the
Contract Price.

If in the opinion of the Engineering Manager it is not expedient to correct defective work or work not done in
accordance with the Contract Documents, the Owner may deduct from the Contract Price the difference in value
between the Work as done and that required by the Contract, the amount of which shall be determined and
certified by the Engineer.

USE OF PREMISES

The Contractor shall confine his equipment and plant, storage of materials and his operations to limits indicated
by Laws, Ordinances, Permits, the Contract Documents or by specific direction of the Engineering Manager and
shall not unreasonably encumber the Place of the Work.

The Contractor shall not load or permit to be loaded on any part of the Work, a weight or load or force that
will endanger its safety or exceed the design loads.

The Contractor shall not interfere in any way with the work or scheduling of any Other Contractor or employee of
the Owner. In order to avoid or minimize such interference, the Engineering Manager may in his absolute dis-
cretion establish schedules or methods and shall notify the Contractor accordingly. The Contractor shall without
receiving any additional payment comply with the schedules or methods established by the Engineering
Manager.

GC4 - OWNER AND CONTRACTOR

GC4.1

GC4.2

DAMAGES AND MUTUAL RESPONSIBILITY

If either party to this Contract should suffer damage in any manner because of any wrongful act or neglect of the
other party or anyone employed by or through him, then he shall be reimbursed by the other party for such
damage. The party reimbursing the other party shall be subrogated to the rights of the other party in respect of
such wrongful act or neglect if it be that of a third party.

Claims under this- Article shall be made in writing to the party liable within ten (10) working days after the first
observance of such damage and may be settled by agreement or in the manner set out in the Contract
Documents for the settlement of disputes.

If the Contractor has caused damage to any Other Contractor on the Project, the Contractor shall indemnify and
hold harmless the Owner from and against any and all claims, costs, suits or proceedings arising therefrom.

It the Contractor becomes liable to pay or satisfy any final order, judgment or award against the Owner, then the
Contractor, upon undertaking to indemnify the Owner against any and all liability for costs, shall have the right to
appeal in the name of the Owner such final order or judgment to any and all courts of competent jurisdiction.

ASSIGNMENT

Neither party to the Contract shall assign the Contract or any portion thereof without the written consent of the
other.

GC5i ENGINEERING MANAGER

GC5.1

ENGINEERING MANAGER'S DECISIONS

The Engineering Manager shall decide on questions arising under the Contract Documents and interpret the
requirements therein. Such decisions shall be given in writing. The Engineering Manager shall use his powers
under the Contract to enforce its faithful performance by both parties hereto.

The Contractor shall notify the Engineering Manager in writing within five (5) working days should he hold that a
decision by the Engineering Manager is in error or at variance with the Contract Documents.

If the question of error or variance is not resolved within five (5) working days, and the Engineering Manager
decides that the work in dispute shall be carried out, the Contractor shall act according to the Engineering
Manager's written decision.
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General Conditions GC-5

GC5.2

GC5.3

Should the Engineering Manager's employment be terminated, the Owner shall appoint an Engineering Manager whose
status under the Contract shall be that of the former Engineering Manager.

Nothing contained in the Contract Documents shall create any contractual relationship between the Engineering Manager
and the Contractor.

The Engineering Manager will not, except by written notice to the Contractor, stop or delay any part of the Work
pending instructions or proposed changes in the Work.

INSPECTION OF THE WORK

The Owner and the Engineering Manager and their authorized representatives shall have access to the Work at any time
for inspection wherever it is in preparation or progress. The Contractor shall cooperate to provide reasonable
facilities for such' access. If such inspection shows that any Product or workmanship is not in accordance with the
Contract Documents, such Product or workmanship shall be rejected.

If special tests, inspections or approvals are required by the Contract Documents, the Engineering Manager's
instructions or the law of the Place of the Work, the Contractor shall give the Engineering Manager and the
affected authority adequate notice requesting inspection. Inspection by the Engineering Manager will be made
promptly. The Contractor shall arrange inspections by other authorities and shall notify the Engineering Manager
of the date and time. The Contractor shall furnish promptly to the Engineering Manager two (2) copies of all
certificates and inspection reports relating to the Work.

If, without the approval of the Engineering Manager or the affected authority, the Contractor covers or permits to
be covered any of the Work that is subject to inspection or before any special tests and approvals are completed,
the Contractor shall uncover the Work, have the inspections satisfactorily completed and make good the Work at
his own expense.

Examination of any Questioned work may be ordered by the Engineering Manager. If such work be found in
accordance with the Contract Documents, the Owner shall pay the cost of examination and replacement. If such
work be found not in accordance with the Contract Documents, the Contractor shall pay the cost of examination
and replacement.

OWNERSHIP OF DOCUMENTS AND MODELS

All Contract Documents and copies thereof furnished by the Engineering Manager are and shall remain his
property and are not to be used on other work.

Such documents are not to be copied or revised in any manner without the written authorization of the
Engineering Manager.

Models, samples, mock-up panels or units, furnished by the Engineering Manager, Contractor or the Owner are
the property of the Owner.

GC6 - OTHER PARTIES

GC6.1

GC6.2

SUBCONTRACTORS

The Contractor agrees to preserve and protect the rights of the Owner under the Contract with respect to any
Work to be performed by Subcontractors.

OTHER CONTRACTORS

The Owner reserves the right to let separate contracts in connection with the Project and to coordinate insurance
coverages.

The Engineering Manager will coordinate the work of Other Contractors as it affects the Work of this Contract.

The Contractor shall coordinate his work with that of Other Contractors and connect or interface as described in
the Contract Documents.

The Contractor shall report to the Engineering Manager in writing, any apparent deficiencies in Other Contractors'
work which would affect the Work of this Contract immediately they come to his attention. Failure to so report
shall invalidate any claims by the Contractor against the Owner by reason of the deficiencies of Other
Contractors' work except as to those of which the Contractor could not have been reasonably aware.

The Owner will take all reasonable precautions to avoid labour or other disputes on the Project arising from the
work of Other Contractors but shall not be in any way liable for delays or costs occasioned by such disputes,
beyond the provisions of GC7.3 Delays.
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General Conditions GC-6

GC7 - CONTRACT TIME

GC7.1

GC7.2

GC7.3

5

CONTRACT TIME

The Contract Time shall be adjusted only by written instruction of the Engineering Manager to the Owner and
the Contractor and only as described in GC7.3 - Delays or GC8 - Changes and Instructions.

If the Contractor fails to complete the Work within the time required by the Contract Documents, the Owner, in
addition to any other rights and remedies he may have, shall be entitled to deduct from any payments due to
the Contractor the additional costs to the Owner of the engineering services incurred as a result of the Con-
tractor's failure to complete on time.

No bonus will be allowed by the Owner for completion of the Work in less time than specified in the Agreement.

If the Contract Time is based on Working Days, the Engineering Manager shall prepare a statement at the end
of each day, beginning on the date stated in the Agreement for the commencement of the Work, showing the
number of hours charged to each main work item and signifying whether or not said hours constitute a Working
Day. If the Contractor agrees, he shall sign the statement.

If the Contractor does not agree with the Engineering Manager's statement, he shall within three (3) days
present in writing his reasons for disagreement. Failing receipt of such communication, the Engineering
Manager's statement shall be considered binding.

If the Engineering Manager and the Contractor fail to agree on any such statement, the disagreement shall be
settled in the manner set out in the Contract Documents for the settlement of disputes.

SCHEDULE

The Contractor shall, immediately after the award of the Contract, prepare and submit for the Engineering
Manager's review, a Schedule of activities of the Work to show dates of commencement and completion or
number of working days for completion of various phases or parts of the Work, in relation to the Contract Time
stated in the Agreement. The Schedule shall provide sufficient detail to the satisfaction of the Engineering
Manager. After acceptance, the Schedule shall not be changed without the consent of the Engineering
Manager.

The Owner reserves the right to withhold payment from the Contractor if such Schedule is not submitted prior to
or with the first application for payment, or a revised Schedule is not submitted prior to the next sub- sequent
application for payment after an extension of time has been granted.

The Contractor shall comply with the Schedule. The Contractor shall bear all costs necessary to meet the
Schedule. If the progress of the Work falls behind the most recent schedule or is delayed for any reason other
than one for which extra time is provided for in GC7.3 Delays, the Contractor shall immediately engage such
additional labour and equipment, and work such additional hours as the Engineering Manager may direct, to
bring the Work back on schedule, at the Contractor's expense.

If at any time the Contractor has been granted additional time under the provisions of GC7.3 - Delays or GC8 -
Changes and Instructions, he shall forthwith submit a revised schedule for the Engineering Manager's review,
and in sufficient detail to the satisfaction of the Engineering Manager.

More detailed requirements for this Schedule may be described in Division 1 - General Requirements.
DELAYS

If in the opinion of the Engineering Manager the Contractor is delayed in the performance of the Work by any
act or neglect of the Owner, or the Engineering Manager or any employee of either of them, the Contract Time
shall be extended by an amount to be determined by the Engineering Manager.

If in the opinion of the Engineering Manager the Contractor is delayed in the performance of the Work by a Stop
Work Order issued by any court, or other public authority, or the Engineering Manager and providing that such
order was not issued as a result of any act or fault of the Contractor or of anyone employed by him directly or
indirectly, then the Contract Time shall be extended by an amount to be determined by the Engineering
Manager.

If in the opinion of the Engineering Manager, the Contractor is delayed in the performance of the Work by
labour disputes, strikes, lock-outs (including lock-outs decreed or recommended for its members by a
recognized Contractors' Association, of which the Contractor or a Subcontractor is a member), fire, unusual
delay by common carriers or unavoidable casualties or, without limit to any of the foregoing, by any cause
beyond the Contractor's control, then the Contract Time shall be extended by an amount to be determined by
the Engineering Manager.

No extension of the Contract Time shall be considered for delay unless written notice or claim is given to the
Engineering Manager within fourteen (14) days of its commencement.

Extension of the Contract Time shall not be a ground for any increase in the Contract Price.

GC8 - CHANGES AND INSTRUCTIONS

GC8.1

CHANGES IN THE WORK

The Owner but only through the Engineering Manager, without invalidating the Contract, may make changes by
altering, adding to, or deducting from the Work, with the Contract Price and the Contract Time being adjusted
accordingly.

No change shall be made without a written instruction from the Engineering Manager and no claim for an
addition or deduction to the Contract Price shall be valid unless so ordered and at the same time valued or
agreed to be valued as provided in GC8.2 - Valuation and Certification of Changes in the Work.
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General Conditions GC-6

GC8.2 VALUATION AND CERTIFICATION OF CHANGES IN THE WORK

A If the Engineering Manager is of the opinion that a change in the Work justifies a change in the Contract Price,
the method of determining such change shall be established by the Engineering Manager in one or
combination of the following methods:

(a) by the Contractor's estimate and acceptance by the Owner of a lump sum
(b) by unit prices set out in the Contract or subsequently agreed upon by the Owner and the Contractor
(c) by Contractor's net cost and a fixed or percentage fee as provided in the Contract Documents.

Equipment rental shall be at locally accepted rates or, in the absence of such rates, at the current provincial
government approved rates. For equipment which has to be brought to the Place of the Work for the purpose,
transportation costs will be negotiated. A piece of equipment shall mean a unit complete including operator, fuel,
grease and maintenance and such costs as are normal to an operating unit. Rental shall be paid for actual
hours of work only.

2 When a change in the Work is proposed or required, the Contractor shall present to the Engineering Manager
his claim for any change in the Contract Price and/or change in Contract Time. If the Engineering Manager
approves such claim, he will after approval by the Owner, issue a written order to the Contractor to proceed with
the change. The value of work performed in the change shall be included for payment with the next and
subsequent regular certificates for payment. In the event that the Owner decides not to proceed with a proposed
change, the Engineering Manager will notify the Contractor in writing.

.3 In the case of changes in the Work to be paid for under methods (b) and (c) of GC8.2.1, the form of presentation
of costs and methods of measurement shall be determined by the Engineering Manager and Contractor before
proceeding with the change. The Contractor shall keep accurate records of quantities or costs and present an
account of the cost of the change in the Work, together with vouchers where applicable.

4 If the method of valuation or measurement of a change, modification of the Contract Price or change in Can-
tract Time cannot be promptly agreed upon, and the change must proceed without delay, the Engineering
Manager shall order the change and shall determine the method, modification or change to be employed or
allowed.

5 In the case of dispute in the value of a change authorized in the Work and pending final determination of such

value, the Engineering Manager shall determine the value of work performed and include that amount with the
regular certificates for payment.

GC8.3 ADDITIONAL INSTRUCTIONS

1 During the progress of the Work the Engineering Manager will furnish to the Contractor such additional
instructions as may in the opinion of the Engineering Manager, be necessary to supplement or clarify the
Contract Documents. All such instructions will be consistent with the intent of the Contract Documents.

2 Additional instructions may include changes to the Work which affect neither the Contract Price nor the Contract
Time.
3 Additional instructions may be in the form of drawings, samples, models, oral or written instructions.

GC9 - PAYM ENT/CERTIFICATES

GCa.1 APPLICATION FOR PAYMENT

1 Application for payment on account as provided for in Article A-4 of the Agreement shall be made monthly as
the Work progresses and shall be for the monthly period ending on the date or the application. A specific date
for the commencement of each monthly period may be given in the Supplementary Conditions.

2 The Engineering Manager may require a breakdown of any Lump Sum prices contained in the executed Tender.

.3 When making application for payment, the Contractor shall submit a statement based on the actual quantities
performed on the Work at the Contract Unit Prices and Lump Sums up to the last day of the agreed monthly
period, made out in such form and supported by such evidence to its correctness as the Engineering Manager
may require.

4 The statement shall identify the items of Work, quantities performed, Contract Unit Prices, Lump Sums, the total
of money paid to date, all lien holdback sums and the net amount applied for. Measurement for payment shall
be in accordance with the relevant provisions of the Specifications.

5 The Application shall be received by the Engineering Manager within five (5) days following the end of the
agreed monthly period.
.6 Applications for release of holdback monies following the Substantial Performance of the Work and the
application for final payment shall be made at the time and in a manner set forth in GC9.2 - Certificates and
Payments.
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General Conditions GC-8

GC9.2

CERTIFICATES AND PAYMENTS

The Engineering Manager shall within seven (7) days of receipt of an application for payment from the
Contractor submitted in accordance with GC9.1 - Application for Payment, issue a certificate for payment in the
amount applied for or such other amount as he shall determine to be properly due. If the Engineering Manager
amends the application, he will promptly notify the Contractor in writing giving his reasons for the amendment.

The Owner shall, on or before the last day of the next monthly period, make payment to the Contractor on
account, in accordance with the provisions of Article A-4 of the Agreement. The actual amount paid is subject
to the Owner's rights under law or this Contract to make deductions.

The Engineering Manager will, within ten (10) days of receipt of an application from the Contractor for a
certificate of Substantial Performance, make an inspection and assessment of the Work to verify the validity of
the application. The Engineering Manager will within seven (7) days of his inspection notify the Contractor of
his approval or disapproval of the application. When the Engineering Manager finds the Work to be
substantially performed, he will issue such a certificate to the Owner and the Contractor. The date of this
certificate shall be the date of Substantial Performance of the Work. No Certificate for Final Payment shall be
issued by the Engineering Manager until final measurements of all unit price quantities incorporated in or made
necessary by the Work have been made by the Engineering Manager and have been approved by the
Contractor.

Notwithstanding any other provisions of this Contract:

(a) If on account of climatic or other conditions reasonably beyond the control of the Contractor there are items
of work that cannot be completed, the payment for work which has been substantially performed as
certified by the Engineering Manager shall not be withheld or delayed by the Owner on account thereof.

(b) Where legislation permits and where, upon application from a Subcontractor, the Engineering Manager has
certified that a subcontract has been completed prior to the Substantial Performance of the Work, the
Owner will pay the Contractor the holdback retained for such subcontract following the expiration of the
statutory period stipulated in the Lien Legislation applicable to the Place of the Work, providing no lien
derived under that subcontract is preserved by anything done under the appropriate Lien Legislation, and
the Subcontractor has submitted to the Owner a sworn statement that all accounts for labour,
subcontractors, Products, construction machinery and equipment and any other indebtedness which may
have been incurred by the Subcontractor in the performance of the subcontract and for which the Owner
might in any way be held responsible have been paid in full except holdback monies properly retained.

(c) Notwithstanding the provisions of Article (b) above and the wording of such certificates, the Contractor shall
ensure that such work is protected pending the Substantial Performance of the Work and be, responsible
for the correction of any defects in it regardless of whether or not they were apparent when such certificates
were issued.

Following the issuance of the Certificate of Substantial Performance the Engineering Manager will issue a
certificate for payment of Lien holdback monies. The Owner shall pay the holdback monies authorized by this
certificate on the next working day following the expiration of the statutory period stipulated in the Lien
Legislation applicable to the Place of the Work; providing no lien claims have been registered which are still
outstanding and the Contractor has submitted to the Owner a sworn statement that all accounts for labour,
subcontracts. Products, construction machinery and equipment and any other indebtedness which may have
been incurred by the Contractor in the Substantial Performance of the Work and for which the Owner might in
any way be held responsible have been paid in full except holdback monies properly retained.

The Engineering Manager will within ten (to) days of receipt of an application from the Contractor for final
payment, make an inspection and assessment of the work to verify the validity of the application. The
Engineering Manager will within seven (7) days of his inspection notify the Contractor of his approval or
disapproval of the application. When the Engineering Manager finds the Work to be completed to his
satisfaction, he will issue a certificate for final payment for the remaining monies due to the Contractor under
the Contract less any holdback monies which are still required to be retained. The Owner shall make payment
to the Contactor in the amount of such certificate, and on the next working day following the expiration of the
statutory period stipulated in the Lien Legislation applicable to the Place of the Work make final payment
providing no lien claims been registered which are still outstanding.

No certificates nor any payments made thereunder, nor any partial or entire use or occupancy of the Work by
the Owner shall constitute an acceptance of any work or Products not in accordance with the Contract
Documents.

The Certificate of Substantial Performance given by the Engineering Manager shall be conclusive evidence
between the Owner and the Contractor with respect to the start of the Warranty Period as described in GC10.2
- Warranty.

GC10 - PERFORMANCE ASSURANCE

GCi10.1

1

BONDS

The Owner shall have the right to require the Contractor to provide and maintain in good standing until the
fulfilment of the Contract, bonds covering the faithful performance of the Contract and labour and materials
payment thereunder, including the requirements of the Warranty provided for in GC10.2 - Warranty, and the
payment of all obligations arising under the Contract.

Form No. 149
10/06



GC10.2

All such bonds shall be issued by a duly incorporated surety company approved by the Owner and authorized to
transact a business of suretyship in the Province or Territory of the Place of the Work. The forms of such bonds
shall be acceptable to the Owner.

If the Tender Documents require the successful bidder to provide bonds, the Contractor shall pay for same.

It the Owner requests bonds of the Contractor and such bonds were not demanded in the Tender, the Owner shall
reimburse the Contractor on receipt of a receipted premium demand and the executed bond itself.

The Contractor shall produce all required or requested bonds prior to commencing any work of this Contract.
WARRANTY

The Contractor shall promptly correct at his own expense any defects in the Work due to faulty Products or
workmanship appearing within a period of one (1) year from the date of Substantial Performance of the Work,
or for such extended period as may be specifically stated in the specifications. A like Warranty shall apply to
any repaired or replaced Product or workmanship effective as of date of repair or replacement and remain in
effect for one (1) year thereafter.

To ensure the Owner has benefit of any and all Product or system warranties offered by manufacturers or
others, the Contractor shall ensure that all Warranties are assignable and are assigned to the Owner in the
Owner's name. Such assignment shall not relieve the Contractor of his obligations under this Article GC10.2 -
Warranty.

The Contractor shall correct at his own expense, all damage resulting from any defects or corrections to any
defects required under conditions of Article 10.2.1.

The Owner may in an emergency or if the Contractor neglects to correct defects for any reason, do the work
or direct someone else on his behalf to do the work, and charge the Contractor accordingly.

No certificate of the Engineering Manager nor payment thereunder shall relieve the Contractor from his
responsibility herein.

The Owner or the Engineering Manager will give the Contractor written notice of all observed defects
promptly.

The Engineering Manager will, one month prior to termination of the Warranty Period, notify the Owner and
the Contractor by written notice that an inspection of the Work is required and will in such notice fix a date for
such inspection which shall be within the next ten (10) days. The inspection will be carried out by the
Engineering Manager who may be accompanied by the Owner and the Contractor. The Engineering Manager
will record defects requiring repair or correction and will instruct the Contractor in writing to remedy such
defects within fifteen (15) days. It the Contractor refuses or neglects for any reason to correct such defects,
the Owner may correct them or direct someone else on his behalf to correct them and charge the Contractor
for all the costs of such correction.

GC11 - INDEMNIFICATION AND INSURANCES

GC11.1

GC11.2

INDEMNIFICATION

The Contractor shall indemnify and hold harmless the Owner and the Engineering Manager, their agents and

employees from and against all claims, demands, losses, costs, damages, actions, suits, or proceedings
arising out of or attributable to the Contractor's performance of the Contract. Without limiting the generality of

the foregoing. such indemnity shall extend to claims for liens filed under the appropriate Lien Legislation after
the time available to the Contractor for tiling liens.

Nothing in the Contract Documents or any approval, expressed or implied, of the Engineering Manager or the
Owner shall- relieve the Contractor of any liability for latent defects or inherent vice which may be imposed by
law.

INSURANCES

The Contractor shall maintain Comprehensive liability and Property Insurance applicable to the Work and all

parties thereto for the full term of the Contract including the Warranty period (s), unless specified otherwise.

The Contractor shall provide proof of all insurance to the Owner prior to commencing the Work.

A specific listing of required insurances may be described in Supplementary Conditions.

PROTECTION OF WORK AND PROPERTY

The Contractor shall protect all property adjacent to the Place of the Work from damage as the result of his

operations under the Contract.

The Contractor shall protect the Work and the Owner's property from damage and shall be responsible for any

damage which may arise as the result or his operations under the Contract.

GC12 - WORKERS' COMPENSATION

1

Prior to commencing Work, prior to receiving payment for Substantial Performance of the Work and the final
payment, and at any time during the term of Contract, when requested by the Engineering Manager, the
Contractor shall provide evidence that the Contractor and all Subcontractors have complied with all
requirements of the Province or Territory of the Place of the Work with respect to Workers' Compensation,
including payments due thereunder.
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-2- Standard Provisions

STANDARD PROVISIONS

1. ENGINEERING MANAGER AND INSPECTOR

The term AEngineering Manager o shall be us:«
on the Rur al Municipality of Hanover 6s beh
person delegated by the Engineering Manager to inspect the construction of the work.

In case of any dispute arising between the Contractor and any Inspector as to materials
furnished or the manner of performing the work, the Inspector shall have the authority to
reject materials or suspend the work until the question at issue can be referred to and
decided by the Engineering Manager.

The Inspectors shall perform such other duties as are assigned to them by the Engineering
Manager. They shall not be authorized to revoke, alter, enlarge, relax or release any
requirements of the work nor to issue instructions contrary to the plans and specifications.
Inspectors shall in no case act as foremen or perform other duties for the Contractor. No
instructions of the Inspector to the Contractor shall release the Contractor from fulfilling
the Contract.

2. WORKING DAYS
2.1  Definition of Working Day

Any day, other than a Saturday, Sunday or a Statutory or Civic Holiday, on which, in the
opinion of the Engineering Manager, atmospheric and/or site conditions are such that the
Contractor is able to work at least seven (7) hours during the period between 7:00 a.m.

| ocal time or the time the Contractords op
earlier, and 7:00 p.m. local time, shall be defined as a working day.

2.2 Variations of Standard Working Days

The hereinbefore mentioned definition of a working day is meant to apply when only one
major type of work is involved in a Contract. Where two or more major types of work are
involved in a Contract a working day may be based, at one time on one type of work while
at another time a working day may be based on another type of work. When more than one
type of major work is involved, the quantity of equipment that must be able to work in
order to meet the requirements of a working day may vary considerably from that specified
in the preceding paragraph.

Notwithstanding the provisions hereinbefore set forth relating to the charging of working
days, in the event that incidental work which, in the opinion of the Engineering Manager,
should have been or could have been carried out by the Contractor in conjunction with or
immediately following work of a major type, being behind schedule, the Municipality
hereby reserves the right to charge working days on the incidental work until such time as
it is up to schedule.
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When the major type of work involves restoration of the site to the condition it was prior to
a rainfall working days shall not be charged.

2.3  Recordof Working Days

The Engineering Manager will furnish the Contractor with a daily record for each major
type of work showing various information concerning the equipment, the time it worked,
could have worked and working days charged. This report is to be signed each day by an
authorized representative of the Contractor.

The Contractor will be allowed severtiyo (72) hours in which to file a written protest

with the Engineering Manager on the project that the said daily statement is, in his opinion,
incorrect. Otherwise the said daily statement shall be deemed to have been agreed to by the
Contractor. Any such protest submitted by the Contractor will be dealt with promptly and
the Contractor advised at an early date as

2.4 Restoration of Boulevard or Grassed Areas

Where underground or surface work is being carried out in boulevard or grassed areas,
restoration of the boulevard or grassed area shall be completed within 20 working days of
the completion of underground or surface work in each work area.

3. LIQUIDATED DAMAGES

In the event that all the work specified under this Contract is not completed within the
number of working days or by the project completion date as set forth in the Contract, the
Contractor shall pay to the Municipality the sum stipulated as Liquidated Damages for
each and every working day, as hereinbefore defined, that completion of the work exceeds
the number of working days or the project completion date set forth in the Contract. The
Municipality may, but is not obligated to increase the number of working days or extend
the project completion date.

4. BUI LDERSS®6 LI ENS ACT HOLDBACK

I n conformance with the Gener al Conditions
applies, and where monthly progress payments are made, a holdbadk28b will be

retained until 40 days after a Notice of Substantial Performance has been issued and served

in accordance with the Act. All holdbacks under the Act will pay such interest as is
required by statute from the date of the initial retention until the date of release.
Outstanding work completed after the date of substantial performance up to the date of
completion as certified on the Final Certificate will also be subject to the statutory

hol dback and interest provisions of the Act
40 days after the completion date.
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Further to Clause 9.2.3 of the General Conditions and upon application by the Contractor
and upon being satisfied that the Contract has been substantially performed, the
Engineering Manager shall, within seven (7) days after he receives the application or after
the contract has, in his opinion, been substantially performed, whichever is the later, give
or cause to be given a Certificate of Substantial Performance of the Contract.

The date of the Certificate shall be the date of Substantial Performance of the Work. No
Certificate for Final Payment shall be issued by the Engineering Manager until final
measurements of all unit price quantities incorporated in or made necessary by the Work
have been made by the Engineering Manager and have been approved by the Contractor.

If, in the opinion of the Engineering Manager, the work has not been substantially
performed, and the application by the Contractor is not valid, he shall notify the Contractor
of his disapproval, within seven (7) days of his inspection.

Further to Clause 9.2.4 (b) of the General Conditions, requirements for release of the
holdback, the Contractor shall also provide the following before the holdback monies will
be released:

0) A letter of clearance or certificate
verifying that all assessments due by the Contractor have been fully paid as of the
date of Substantial Performance;

(i) A letter from the Contractords Surety
holdback;

5. SUBSTANTIAL PERFORMANCE OF SUBCONTRACTS

The Contractor shall comply with his oblig
subcontractors who have substantially performed their contracts. The Contractor shall also
notify all subcontractors of the issuance of the Notice of Substantial Performance with
regard to the prime contract.

6. COMPLETION OF WORK AND COMMENCEMENT OF GUARANTEE
PERIOD

6.1 Completion Inspections

On completion of construction and required testing, the Contractor shall arrange, attend
and assist in the inspection of the Work with the Engineering Manager. Any
unsatisfactorily completed portions of the Work shall be corrected at the earliest possible
instance.
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6.2  Project Completion Date

The date that the Works are certified by the Engineering Manager, as acceptably completed
shall be, for the purposes of the Final Certificate and the maintenance guarantee, the
project completion date.

7. EXISTING SERVICES AND UTILITIES

No responsibility will be assumed by the Municipality or the Engineering Manager for
correctness or completeness of the Drawings with respect to the existing utilities, pipes or
other objects either underground or on the surface, and neither the Municipality nor the
Engineering Manager shall be liable for errors, omissions or inadequacies therein. It shall
be the responsibility of the Contractor to verify the location of all such utilities, pipes and
other objects and, if encountered, to adequately protect them during construction period,
and if disturbed or damaged by the Contractor, to have them replaced or rest in their
original position after construction has

The Engineering Manager will arrange for the relocation of existing utilities, poles, traffic
signals, signs and lamp posts which interfere with the proposed construction. The
Municipality will be responsible for the cost of this relocation. The Contractor shall make
the necessary arrangements for and pay the cost of all relocations required for his
convenience.

8. CONTRACTOR TO NOTIFY UTILITIES AND OTHER
AUTHORITIES

Whenever the work requires that a public street or lane be cut for underground works, the
Contractor shall, before entering on the work, make application to each utility or authority.

Notice must also be filed with the Engineering Manager at the time of notification.

The Contractor shall maintain accurate records of these notifications. The Engineering
Manager shall have access to these records.

Where any watermains feeding fire hydrants are to be placed temporarily out of service or
where any streets are to be temporarily closed, the Contractor shall give written notice of
these closures and their probable duration to the Engineering Manager. The Engineering
Manager shall notify the Police Department and Fire Department of these closures. The
Engineering Manager shall notify the Police Department and Fire Department as soon as
the watermain is restored to service and/or the street is reopened.

9. HYDRO AND M.T.S. POLES

When underground works occur within two metres of a Hydro or M.T.S. pole, the
Contractor shall make arrangements with the authority concerned regarding temporary
support and/ or relocation of the pol es
condition, the Contractor shall use (a) mechanically tamped clay and/or granular material

at
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for trench backfill, (b) tunnel a minimum of 1.5 metres on each side of the pole and install
the pipe in tunnel construction, or (c) as otherwise specified by the utility concerned.

10. OPERATING VALVES ON WATERMAINS

Upon receipt of adequate notice, Municipal work forces shall turn existing watermains off
and on as required for the Contractor. At no time shall the Contractor operate the valves on
the existing watermain system or new valves tied into the existing system.

11. SHUTDOWN OF EXISTING WATER SERVICES

The Contractor shall notify the Municipality and any premises to be affected by the
shutdown of any existing waterlines well in advance of shutdown. In the event of water
being shut off for a planned period of more than six (6) hours, the Contractor must make
arrangements at his own expense to supply any residences or businesses affected with a
temporary pressurized water supply. For all shutdowns of existing watermains, the
Contractor shall provide a temporary water supply by means of water tanker. If and when
the Municipality is required to supply any residences or businesses with a temporary water
supply during any hour of the day because of the neglect or deficiency of the Contractor,
the Contractor will be charged with the total cost of the work.

The foregoing, however, I's at the Municipa
levels of service dependent on circumstances and the nature of establishments affected by
the shutdown.

12. GAS MAINS

Should gas pipes be found by sounding or on exposure to be at such depths as to interfere
with the proposed work, the Engineering Manager may order the grade and/or alignment of
proposed underground work altered to clear the existing gas pipes. No extra payment for
extra excavation will be paid. Similarly, should less excavation result, no reduction in the
Contract price shall be made.

Alternatively, the Engineering Manager may order the existing gas main or gas service
relaid. In this case, these pipes will be relocated by the Gas Company prior to or at the
same time as the installation of the new pavement, sewer or watermain. The cost of
relocating these gas pipes, including disconnecting, removing, relaying and reconnecting
the new pipe will not be borne by the Contractor.

13. EXISTING CULVERTS

|t is the Contractords responsibility to r
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the course of the work to the satisfaction of the Engineering Manager.

14. SURFACE RESTORATION

Unless otherwise specified, the Contractor shall be responsible for restoring all surfaces to
conditions equal to or better than the original condition.

Arrangements shall be made by the Contractor with the Authority concerned regarding
restoration of surfaces.

It shall be the Contractordéds responsibilit
boulevards, curbs, sidewalks, culverts, etc. until permanent repairs have been made.

All ditches shall be graded and restored upon completion of the installation. Ditch grades
shall be as determined by the Engineering Manager or by the Authority having jurisdiction
over the roadway. The Contractor will also be responsible to maintain the drainage of the
existing ditches during the construction period and the one year maintenance period.

Surface restoration and cleap shall be done block by block immediately behind the
installation crews.

15. CO-OPERATION WITH OTHERS

The Contractordés attention is directed to
utilities and the staff of the Municipality may be working on or adjoining the site.

The activities of these agencies may <coinci
and it wi || be t he Co-operata otthe rfullest exteatswitto n s i b
personnel working in the areas, and suckogeration is an obligation of the Contractor

under the terms of the Contract. The Municipality will endeavour to inform the Contractor

of any known works that may influence the execution of the Contract.

16. ACTS, STATUTES, BY-LAWS AND REGULATIONS

The Contractor shall comply with all Federal and Provincial Statutes, Orders, Regulations
and Bylaws. The Contractor shall @perate with the Municipality in promptly furnishing

all information that may be required by regulations. The Contractor shall be responsible to
ensure that his personnel are familiar with and shall obey such regulations.

The Contractor shall observe and comply with the requirements of the Workplace Safety
and Health Act and all addenda thereto under the Workplace Safety and Health Act of the
Province of Manitoba, for the safety of the men to be employed on the project.
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17. PROTECTION OF SURVEY BARS

The Contractor shall not disturb, deface, alter, destroy or remove any survey post,
monument or bar and if the same shall occur, then, and in every such case, the Engineering
Manager shall have such post, monument or bar replaced at the expense of the Contractor.
The Contractor shall pay all costs and expenses incurred in connection therewith.

All known survey posts, monuments or bars are indicated on the drawings. If the
Contractor is in doubt about the location of the bars in the field, he will contact the
Engineering Manager before doing any work in the area. Other survey posts, monuments
or bars may exist and the Contractor shall exercise care at intersections and other places
where such survey posts, monuments or bars may exist.

Where a survey bar lies in the line of the proposed work and must be disturbed, the
Contractor shall provide the Engineering Manager with 72 hours notice to have the survey
bar referenced and relocated. The survey bar shall be referenced and replaced at no cost to
the Contractor.

18. ENCROACHMENT ON PRIVATE PROPERTIES

Particular care shall be taken to assure no damage is done to trees and plants, including
grass, located on private property, and provision is to be made to maintain full drainage
during construction. The Contractor shall take such measures as are necessary to ensure
safe and corenient pedestrian and vehicle ingress and egress to private properties and
around work sites in the public rigbf-way.

19. TRAFFIC CONTROL AND MAINTENANCE OF ACCESS

It will be the responsibility of the Contractor under the Contract to maintain traffic during

the entire period of the Contract and to ensure that maximum protection is afforded to the
road user and that the Contractords operat.i
traffic.

Where deemed necessary by the Engineering Manager, a temporary access roadway shall
be provided by the Contractor for any residence or building that does not have an alternate
means of vehicular access. The access roadway shall also be maintained, removed and the
site thoroughly cleaned up on completion by the Contractor.

The Contractor shall supply, erect and maintain all applicable traffic control devices in
accordance with the provisions contained i
Traffic Controlo Specification MH 4000.
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The Contractor shall provide and maintain flagmen in accordance with the Manual.

Improper signing will be sufficient reason for the Engineering Manager to immediately
shut down the entire job.

20. DUST NUISANCE

The Contractor shall take such steps as may be required to prevent dust nuisance resulting
from his operations whether within the righftway or elsewhere or by public traffic where

it shall be the Contractords responsibility
direction by the Engineering Manager, corrective measures will be taken by and paid for

by the Contractor. Where the work requires the sawing of asphalt or the sawing or grinding

of concrete, blades and grinders of the wet type shall be used together with sufficient water

to prevent the incidence of dust wherever dust would affect traffic or wherever dust would

be a nuisance to the residents of the area where the work is being carried out.

21. NOISE ELIMINATION

The Contractor shall reduce noise to as great an extent as possible at all times. Air
compressing plants shall be equipped with silencers and the exhausts of all gasoline motors
or other power equipment shall be provided with mufflers.

22. WATER USED BY CONTRACTOR

Water for use by the Contractor, shall be obtained from the Municipality at the prevailing
rates. The Contractor shall arrange with the Engineering Manager as to the hydrants
available for his use. The required permit for hydrant use shall be obtained from the
Municipal Office. All water used shall be metered and protected against contamination by
the use of approved backflow prevention devices. Other sources of water may be used only
after special written permission has been received from the Engineering Manager.

23.  WATER AND SEWER SERVICE INSTALLATION LICENSES

All Contractorscarrying out wateand sewer installations shall be licensed to Municipal
Standards.

24. PRIVATE APPROACHES LICENSE

All Contractors carrying out construction of private approaches shall be licensed to
Municipal Standards.
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25, MUNI CI PALI TY6S RI GHT TO DO WORK

If the Contractor should neglect to prosecute the work properly or fail to perform any
provision of this Contract, one (1) day after receiving written notice from the Municipality,
the Municipality may, without prejudice to any other remedy it may have, make good such
deficiencies and may deduct the cost thereof from the payment then or thereafter due to the
Contractor.

26 CONTRACTOROGS LI ABILITY I NSURANCE

The Contractor shall secure and maintain such insurance or pay such assessments as will
protect himself, his subontractors and the Municipality from claims for bodily injuries,
death or property damage which may arise from operations under this Contract, whether
such operations be by himself or anyone employed by them directly or indirectly. The
following insurance policies or protection are required:

(a) Statutory Workers Compensation

(b) Contractoro6s Public Liability or Pro
(Bodily Injury: each personeach accident $1,000,000/person
$10,000,000/accident

Property Damage: each accideaggregate$1,000,000/accident
$10,000,000 aggregate

(c) Automobile Public Liability and Property
Damage, owned and nawned vehicles
(Bodily Injury: each personeach accident;$1,000,000/person
$10,000,000/accident

Property Damage: each accideaggregate$1,000,000/accident
$10,000,000 aggregate

All policies shall be for amounts as specified above or, if no amounts are so specified,
shall be in such amounts as the Engineering Manager requires. Contractor shall also
provide copies of other insurance policies (i.e. All Risks) including the limits of liability
which would apply to the project for review by the Engineering Manager.

Certificates of such insurance shall be filed with the Engineering Manager and shall be
subject to the Engineering Manager s appr
Municipality shall be named jointly with the Contractor on the certificates of insurance.

Such insurance policies shall be maintained until the Engineering Manager certifies that

the work is complete. If the Contractor has to return to the site of the work for the purpose

of repairing defects in material or workmanship, he shall again be required to secure and
maintain insurance policies in such amounts as the Engineering Manager may require.
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If the Contractor fails to maintain in force the required insurance, the
Municipality after giving reasonable notice, may do so itself and deduct the
amount paid as premiums from money due the Contractor, or recover it as a
debt due from the Contractor.

27. DAMAGE CLAIMS

The Contractor shall defend, indemnify and save harmless the Municipality, its
officers, agents, servants, and employees against and from all suits, losses,
demands, payments, actions, recoveries, judgments and costs of every kind and
description and from all damages to which the Municipality or any of its
officers, agents, servants, and employees may be subjected by reason of injury
to the person or property of others resulting from the performance of the
Contract, or through any improper or defective machinery, equipment,
implements, or appliances used by the Contractor on the Contract, or through
any act or omission on the part of the Contractor or his agents, employees or
servants, and he shall defend, indemnify and save harmless to the Municipality,
its officers, agents, servants and employees from all suits and actions of any
kind or character whatsoever which may be brought or instituted by any sub
contractor, material supplier or labourer who has performed work or furnished
materials in or about the work or by, or on account of, any claims or amount
recovered for an infringement of patent, trademark or copyright.
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SECTION A
WATERMAINS AND APPURTENANCES

Al SIZE

All new watermains shall be at least 150 mm in diameter. Odessécs less than 90 m in
length, where it is practical to provide adequate fire protection from the street intersection
and/or from 150 mm watermains and also adequate water supply pressures; watermain
sizes may be reduced.

A.2 DEPTH

All new watermains shall be laid to a minimum depth to crown of 2.7 m below the finished
street centreline grade.

A.3 PIPE CLASS

All piping for waterworks purposes shall be capable of withstanding a minimum operating
pressure of 1 MPa.

A.4 DESIGN PRESSURE

Local systems must be capable of supplying maximum hourly rate or a maximum daily
rate plus fire demand, whichever is the greatest. Pressure shall not full below 207 kPa in
street laterals during the demand of maximum hour or 138 kPa at the hydrant during the
demand of maximum day plus fire demand loading.

A5 DESIGN GUIDE

Waterworks system design will be to the full consideration of the requirements of the
AwWater Supply for Public Fire Protectiono
specifically specified herein.

A.6 VALVE DISTRIBUTION

Distribution valves shall be spaced so as to provide adequate shutdown capabilities, i.e.,
the ability to isolate a block. Minimum spacings shall be based on, but are not limited to,

the following criteria:

* maximum spacing 150 m apart,
* jtis desirable that there be a maximum of 20 services between valves
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* minimum 4 valves per four way intersection,
* minimum 3 valves for all other intersections,
* all bays and cutle-sacs or their equivalent must be isolated.

Valves shall be located in line with street rigiftway lines, or on property line projections.

A.7 ALIGNMENTS

All watermains and appurtenances shall be located as specified within the Standard Details.
Any and all deviations from these standards shall be subject to special review by the
Municipality.

A.8 BEDDING

Bedding shall be a minimum TYPE B as specified by the WPCF Manual of Practice No. 9

(1969) and shall consist of a sand envelope around pipe for full width of trench extending a
minimum of 200 mm below to 200 mm above all mains.

A.9 HYDRANTS
Connection to Watermain

All hydrants shall have a minimum 150 mm diameter valved connection to the watermain.
Valve and piping shall be the same quality as line piping and fittings.

Hydrant Spacing

Linear spacing of hydrants along streets shall not be greater than 120 m. The maximum
spacing of hydrants shall be such that a circle of protection is not more than a 76 radius.

Height Above Grade

Hydrants shall be installed so that the distance from the bottom of the hydrant flange to the
finished ground line is from 50 mm to 150 mm, above finished grade.
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SECTION B

WASTEWATER AND LAND DRAINAGE SEWER AND APPURTENANCES
B.1 SIZE
Wastewater Gravity Sewer
Wastewater sewers shall be of such size that they shall be capable of handling the peak
hour flow based upon the Harmon peaking factor, plus allowable infiltration and
extraneous flows, and shall in no case be less than 200 mm in diameter.
Wastewater Low Pressure Sewer
Wastewater sewers shall be of such size that they shall be capable of handling the peak
hour flow based upon the Harmon peaking factor, plus allowable infiltration and
extraneous flows, and shall in no case be less than 75 mm in diameter.
Interim Land Drainage Standards
Land drainage shall be designed to accommodate the runoff from a rainfall having a return
frequency of one in two (2) years unless otherwise authorized by the Municipality. Land
drainage sewers shall be a minimum of 250 mm diameter (for cleaning purposes).
B.2 DEPTH

Wastewater Sewer

The minimum invert depth of a wastewater sewer system shall be 2.6 m below finished
ground level.

Land Drainage System

The minimum invert depth of a land drainage sewer system shall, where practicable, be 1.5
m below ground level.

B.3 SLOPES

All wastewater sewers shall be designed with the slope to give minimum velocities when
flowing full of 0.6 m per second. All land drainage sewers shall be designed for a
minimum velocity when flowing full of 1 m per second.
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B.4 MANHOLES AND/OR CATCHBASINS

Location and Spacing

Manholes for sewers shall be installed at the junction of sewers (except at catchbasin

connections) at changes of alignment or grade (except in curved sewers) at the upper end
of each line and at all street intersections, with a maximum desirable spacing between any
two manholes of 110 mand in no case more than 120 m. In cases of sewers 1375 mm

and larger, the manhole spacings may be varied upon approval.

Size (Diameter)

For all manholes and catchbasins, the minimum barrel diameter shall be 900 mm. The
minimum bottom section diameter for manholes shall be 1200 mm.

Size (Height)

For all catchbasins installed within 1 meter of any roadway or pavement, the minimum
bottom section height shall be 1800 mm, regardless of pipe inverts.

B.5 ALIGNMENTS

All sewers and appurtenances shall be located as specified within the Standard Details.

Any and all deviations from these standards shall be subject to special review by the
Municipality.
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SECTION C
SERVICE CONNECTIONS (WATER AND SEWER)

C.I  WATER SERVICE LINES

Size

Service lines shall be a minimum of 19 mm in diameter. Services shall be sized according
to the latest revision of the Manitoba Building Code. Sizing shall suit the hydraulic

conditions and shall be subject to approval by the Manager of Municipal Engineering.

Minimum service lines shall be as follows:

ﬂ Properties zones UR..............oovvvviiiiiimeeeeennnnn, 19-25 mm

ﬂ Properties zones C, M......cccccovveeiiieieiiiiieeeicieeee e 50 mm

ﬂ Other.....ccccceeeee. as determined by individual requirements
Depth

A water service, either in the street or in private property, shall be placed at least 2.6 m
below the surface of the ground, but shall not be deeper than 3.0 m in the ground unless a
greater depth is approved.

Curb Stop

An approved water curb stop and approved box shall be provided at or near the street line
for control of water to the premises served. The water service pipe on the property shall be
connected to the curb stop and where the Water Works Utility installs the street portion, the
owner shall provide extra service pipe not less than 0.Biriength at the street line to
facilitate this connection. Adaptors necessary to connect different types or sizes of property
pipe to the Water Works Utility curb stop shall be provided by the owner.
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C.2 SEWER SERVICE LINES
Size
Service lines shall be a minimum of 100 mm in diameter for gravity services and 38mm for

low pressure services and shall be sized according to the latest edition of the Manitoba
Building Code.

Quality

Materials, joints, and workmanship shall equal those specified for main sewers.

Slope

The minimum slope for a 100 mm sewer service shall be one percent (1%).

Depth

Sewer connections shall have not less than 1.8 m of cover at the building line nor less than
2.1 m of cover at the street line. Ideally, sewer service depth to invert at the property line
shall be a minimum of 2.75 m from design finished grade.

Location

Sewer service shall be located such that when facing the lot to be serviced from the street
right-of-way, the sewer service will be to the {aind side of the water service stop box.

Sewer and water services shall be located within the middle third of the frontage of the lot
that is being serviced.
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SECTION D
TRANSPORTATION

The purpose of this section is to ensure design and construction are consistent with
current practice and trends.

The following is not intended to contain an exhaustive summary of parameters
required to design a street or street network, but to specify key parameters and reference to
standard design aids. Designers are referenced to the Roads and Transportation Association
of Canada publication entitled fAGeometric I
Manual) and AGuidelines for Urban Major St
Institute of Transportation Engineers.

D.1 STREET CLASSIFICATION

The roadway classification system used in the Rural Municipality of Hanover separates

roadways and streets on the basis of differences in traffic service and land service
provided, as well as on the basis of required geometric design features. Classifications are
as categorized below:

1. Rural Roadways and Streets

Rural arterials carry significant traffic flows between major traffic generators such as
towns, residential, commercial, and industrial subdivisions, etc. Rural roadways collect and
distribute traffic between major thoroughfares, other arterials, and collector roadways and
streets.

Right-of-Way Width: 30.183 metres

Standard Crossection: Drawing No. $16

Traffic Lanes: 2

Traffic Volumes: Up to 10,000 vehicles per day

Access Conditions:

Direct access to adjacent properties is not is normally limited. Rural roadways may also
intersect with  major thoroughfares, other arterials, and collector streets.
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2. Local Urban Residential Streets and Roadways

Local residential streets provide direct access to abutting properties. A local urban street is
not intended to carry large volumes of traffic. It primarily serves traffic with an origin or
destination along its length and is not intended to carry traffic between neighbourhoods or
between two streets of a higher classification.

Right-of-Way Width: 20.117meters
Standard Crossection: Drawing No. $13
Traffic Volumes: Up to 1,000 vehicles per day

Access Conditions:

Direct access is allowed to all fronting properties not served with back lanes. Local
residential streets may intersect with other local residential streets and collector streets
but should not intersect with arterial streets or major thoroughfares.

Traffic Features:

Intersections involving only local residential streets are stop sign controlled.
Intersections of local streets with streets in other classification categories are also stop
sign controlled except where signal controls are warranted. Parking is restricted to
one side. Trucks are generally not permitted on local streets in residential areas except
for local service or deliveries. Pedestrian traffic is unrestricted.
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D.2 STREET DESIGN

Standard CrosSections

Refer to the standard details for cregstions of underground and above ground services.
Alignment, Standard Intersections, Turnarounds

The Primary objective in the design of any street system is to provide a safe, efficient, and
aesthetically pleasing access and circulation system for both pedestrians and motorists.

Design shall conform to minimum requirements as set within the publications
aforementioned, or otherwise approved by the Rural Municipality of Hanover.
D.3 RECOMMENDED PRACTISE FOR SUBDIVISION STREET DESIGN
1. Local street systems should be designed to minimize through traffic movement, by

creating discontinuities in the local street system, and by channelizing or controlling
median crossings along peripheral arterial routes.

2. The local street system should be designed for a relatively low uniform volume of
traffic.
3. Local streets should be designed to discourage excessive speeds, through the use of

curvilinear alignments and discontinuities in the street systems.

4. Pedestriafvehicle conflict points should be minimized. This can be achieved
through proper design of the street system, land use arrangements, and pedestrian routes.

5. Intersections on curves are undesirable and should be eliminated wherever
possible.
6. Offset intersections are acceptable on local streets and residential collector streets

if the offset is 75 m or greater between centerlines.
7. Intersection angles of less than 75° are unacceptable.

8. The maximum number of dwelling units in a -@ésac shall be limited to 16.
Lots shall be zoned for AURO Residenti al

us
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9. All streets which are to become part of a transit bus route in newly developed
residential areas should be developed to residential collector standards as a minimum.

10. Walkways should be provided to facilitate pedestrian movement to and from
proposed transit routes, commercial areas, institutional areas, parks, etc.

11. Direct access to arterial streets from private holdings should be restricted to those
holdings which contain or are zoned to permit development expected to generate
significant volumes of traffic (ie. shopping centres, major sports facilities, etc.).

12. Sidewalks are to be provided on both sides of streets classified as arterials or
collectors.
13. Sidewalks are to be provided on one or both sides of streets classified as local if

any one of the following warrants is met.

0] Land uses adjacent to the street are expected to generate high pedestrian
and vehicular volumes; e.g. schools, commercial areas, multiple family
dwellings, recreational areas, etc.

(i) There is a potential accident or safety problem(s) related to pedestrians.

(i)  There is a need for sidewalk(s) to provide sidewalk continuity, safe routes
to schools, commercial areas, transit routes, etc.

14. Minimum desirable gutter gradients to be 0.4%.
15. Minimum pavement cross full to be 2.0%.
16. An alternative Local Residential road pavement width of 7.5 m from-bfclirb

to backof-curb may be approved for proposed {tmaffic volume, local residential cule-
sacs and crescents less than 300 m in length.
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SECTION E
BOULEVARD AND LOT GRADING

E.1 RESIDENTIAL LOTS

All roof downspouts shall be located in a manner such that they provide effective positive
drainage away from the building. They shall discharge through a suitable elbow fitting into
a splash pad in order to carry faff across any settled backfill adjacent to the foundation.

Any drivewayon a lot shall have a minimum grade of 2% and a maximum grade of 6%
and shall be constructed in a manner such that it will not inhibit storm wateffraway
from the building.

Minimum lot grades shall be as follows:

0] Where a property drains onto an alle326 front and rear building to be
perched 150 mm for 3.0 m around its perimeter.

(i)  Where a property drains onto a rear drainage swzfe front, 3% rear
building to be perched 150 mm for 3.0 m around its perimeter.

(i)  Where a property is to be drained to the front str@éb from rear to front
- building to be perched 250 mm for 3.0 m around its perimeter.

E.2 COMMERCIAL, INDUSTRIAL AND MULTIPLE RESIDENTIAL FAMILY
SITES

Any driveway on a lot shall have a minimum grade of 2% and a maximum grade of 6%
and shall be constructed in a manner such that it will not inhibit storm wateffraway
from the building.

Roof and surface drainage from these lots shall be controlled in a manner satisfactory to

the Municipality in order that maximum rate of rwoff into the Municipalityd s st or m
system shall be not greater than if these lots had been developed as residential properties,
(i.e. the average residential lot has an imperviousness of 35%). All Rational Formula
calcul ations are to be based=Db% mi rRutyesararsd
(intensity)= 2.63 in./hr.
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SECTION F
CONSTRUCTION DRAWINGS

The following represent minimum criteria for the production of construction drawings
relative to all municipal services that ultimately full under the jurisdiction of the Rural
Municipality of Hanover.

The following is specified in metric. Imperial use for Drawings requires prior approval
from the Municipality.

General Drawing Requirements

Chainages on drawings should proceed from left to right and from bottom to top
corresponding to west to east and south to north. When more than one plan is required, the

most westerly sheet should be first, and subsequent sheets continue in an easterly direction.

Similarly, sheet progression should be from south to north. All drawings require approval
from the Municipality. The drawing format should be reviewed and approved prior to
drawing production.

Requirements For Roadway Construction Drawings

Roadway construction drawings should be clear and precise. The amount of information
required varies greatly with the complexity of the project. In general, information required
on roadway construction drawings must fulfill the following requirements:

Right-of-Way

Roadway construction drawings must identify and fully describe the afgity limits for
the project on the plan view as follows:

- basic information including street righf-way widths, block dimensions, street angles
at intersections, righdf-way deflection angles, survey bars, curve data for the-ogiMay
(including length of curve, deflection angle, sub tangent and radius) and comer cuts.

- if the construction project has utilized a coordinate system, the limits of theofiglaty
and all legal survey bars and geodetic survey control monuments must be tied into that
system

Horizontal Alignment

AHori zontal Alignmento i s information whi
pavement alignment. The required information is as follows:

ch
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- centreline or baseline chainage must be tied to all intersecting streedfrighy, legal
survey bars, beginning and ends of curves, spirals, tapers, tangeof$s aatdii, etc.

- complete crossection dimensions (i.e. width of pavement on each side of the
centreline, the total width or widths of pavement, boulevards, medians, sidewalks, rights
of-way, etc.) to be placed on the plan view of each street or at each change in the cross
section. The back of curb or outside limit of pavement should be used for dimensioning

purpose.

- all information necessary for field layout of the pavement within the rafivay such

as curve and spiral data, amount of taper, coordinate information, azimuths, chainage ties,
etc. should be tabulated on each drawing, or referenced to a special curve information
sheet.

- all street and lane turnout radii and median nose radii marking the beginning and ends of
curves and points of compound curve must be identified.

Vertical Alignment (Pavement Elevations and Profiles)

This category includes all information necessary for setting the grade of the proposed

roadway and its relationship to existing features. Pavement elevations and profiles are

usually combined in a plaprofile arrangement, although in some cases, profiles may have

to be on separate sheets, because of large differences in elevations. The guidelines for
presentation of information under this category are as follows:

- in the case of asphalt overlays, pavement reconstruction, pavement widening and
miscellaneous improvements, the horizontal scale must be 1:200 or 1:250 and the vertical
scale 1:10. New pavements must be drawn using a horizontal scale of 1:200 or 1:250 with
a vertical scale of 1:20, however, a scale of 1:500 may be used for drawings with a right
of-way of 30 m or more where it would become too cumbersome at a large scale. In the
event that a scale of 1:500 is used, a scale of 1:200 or 1:250 must still be used for details
such as intersections.

- the profile stationing should be aligned vertically with the plan stationing if possible.

- on vertical curves, chainages should be provided at the Beginning of Vertical Curve, the
Point of Vertical Intersection, the End of Vertical Curve and all calculated elevation points.

in general, the profile control for pavement will be the drainage gutter.

all elevations must be referenced to geodetic benchmarks.

relevant benchmarks should be shown on each sheet.

Locations and elevations of all existing controlling features such as curbs, public and



-3- DESIGN STANDARDS

private sidewalks, door sills, driveways, garage floors, etc. must be clearly indicated.
- generally, proposed pavement grades should be illustrated at:

- grade changes

- drainage points

- 10 mintervals on vertical curves

- 5 m intervals on superelevation transitions

- intersections as required to adequately describe the surface.

- indication of curb elevations is unnecessary unless required by variations from the
standard crossection.

- metric elevations shall be shown to three decimal places. Although it is not expected
that grades will be set to 1 mm accuracy they can be set to 5 mm accuracy requiring three
decimal places.

Requirements for Pavement Resurfacing Drawings

The importance of having complete information on existing controlling features is stressed.
The elevations and locations of adjacent features are extremely important in assessing the
proposed design as well as facilitating the constant checking which must be done by field
layout personnel.

For roadway resurfacing drawings, the required information is as follows:

- in the case of pavement resurfacing drawings, existing elevations are to be shown at 15
m intervals longitudinally and at longitudinal joints or traffic lane divisions transversely.
Proposed elevations are shown at drainage locations and profile break points longitudinally
and at longitudinal joints, or lane divisions transversely. Sufficient existing elevations
should be provided along intersecting roadways to determine the direction of drainage.

- indicate the percent of gradient on profiles showing proposed grades.

- indicate direction of drainage along gutters, around comer radii, etc.

- include geometric data, if specifically requested.

Paving and Grading

Information included under this topic includes description and limits of pavement and curb
types, earth grading design, surface drainage, and pavement joints. Recommended
guidelines are as follows:
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- indicate specific limits for various existing surface or pavement types.
- define all existing pavements which abut or intersect the proposed pavement.

- earth grading may be depicted by the contour method, or the slope line methods,
although the contour method is preferred.

- show all ditches and indicate the direction of flow.

Cross-Sections

Typical and special crossections are required to clearly define the relationship of the
proposed pavement, curbs, base course shoulder ditches, sidewalks, medians, etc., to one
another and to the existing rigbt-way and surface. Generally roadway cresstions

should be drawn at a horizontal scale of 1:100 and a vertical scale of 1:50. Some details
may require greater distortion but N.T.S. cresstions should be avoided.

- indicate percentage of crossfall

- indicate percentage of superelevation.

Standard and Special Details

Standard details are included in the Munici
manual. Special details are, of course, as required by the project and at the discretion of the
designing agency. They may or may not be grouped depending on the magnitude of the
project.

Drainage and Utilities

In illustrating drainage facilities, the following procedure should be followed:

- provide chainage and offset (or coordinates) for all manholes, catch basins, curb inlets,
catch pits, etc. Also provide top and invert elevations.

- for drainage connections indicate pipe size, type, length, invert elevation, and grade.

- indicate scale ratio.

Requirements for fAAs Constructedo Drawings

Finally, it must be kept in mind from the outset, that the construction drawing will become
a valuable permanent record. It is extremely important that the designing agency maintain
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an accurate record of any changes to the design occurring in the field, and that these
changes are accurately and completely recorded on the construction drawing.

When a project is completed, the originals of the contract drawings must be revised and
forwarded to the Municipal Oof fice. Copi es
that was installed as part of the contract are also to be forwarded. These drawings then
become part of the permanent records.

I n order t hat dr awi ngs mai nt ain uni for mit
information and that the drawings are forwarded within a reasonable period of time, the
following procedures are to be followed:

- All geometric details are to be corrected to final measurement.
- Al Afas constructedo drawings must be sup
guality paper drawing set and stamped fAas

with one complete AutoCad file and one complete electronic pdf file.

- Al | alignment details should be retained
possible redrafting.

- Al Afas constructedod drawings are to be
signature.

- AAs constructedo drawings must be compl et
within three monthsf the completion of the project.

- All service connections are to be shown in their entirety and in theiorastructed
location on the plan.

- Measurements for service connection locations are to be recorded on the standard charts
in the format described below.

- All service locations (corporation and stop, junction and property line location) are to be
shown as longitudinal measurements along the respective mains.

- All measurements are to be tied into at least two references.

References shall be:
(@) Valves and hydrants for water services.
(b) Manholes for sewer services.
(c) Survey Monuments for long measurements
(d) Property lines of the lot being serviced for short measurements
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- Property line and stop cock location of services shall be shown as the perpendicular
distance from the respective mains.

- Sewer connection inverts at property line shall be shown.

- All service measurements are to be shown in conventional terminology, and not as
chainages from stations.

- Where the situation requires (such asambacs), measurements may be taken from a

straightline projection of the respective mains. Where the situation requires additional
information, or a modified format to provide clarity, the record information shall be

provided as directed by the Municipality.

A complete material list shall be shown and will include the following:

Manufactur e
- Manufactur e
Type of material

Valve turns.

name

r 6s
ros i dentification and number

EXAMPLES OF STANDARD CHART FOR SERVICE CONNECTION LOCATIONS

SEWER SERVICE DATA WATER SERVICE DATA
Lot LOCATION OF TEE SERVICE LOCATION INVERT LOCATION OF LOCATION OF SERVICE
DESCRIPTION ON MAIN SIZE / TYPE ATR ATR CURB STOP BOX CORP. ON MAIN SIZE / TYPE

LONG LONG

SHORT SHORT

LONG LONG

SHORT SHORT

L L

s s

L L

s s

L L

s s

L L

s s

L L

s s

L L
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STANDARD DETAILS

Ul - Symbols Legend

U2 - Standard Beddings and Backfills

U3 - Standard Beddings and Backfills

U4 - Standard Manhole Frame (Titan TF 101M)

U5 - CastIron Manhole Cover (Solid) (Titan TF 101M)

U6 - Cast Iron Manhole Cover (Grated) (Titan TF 101M)

U7 - Castlron Lifter Ring (Titan TF 101LR)

U8 - Barrier Curb and Gutter Inlet (Titan TF @3

U9 - Lip Curb and Guitter Inlet (Titan TF 102)

Ul0 - Standard Manhole (for up to 525 mm pipe)

Ull - Standard Manhole (for 600 to 1500 mm pipe)

Ul2 - Precast Shallow Manhole

Ul3 - Main Valve Box

Ul4 - Curb Stop Box

Ul5 - Standard Fire Hydrant Assembly

Ul6 - Short Fire Hydrant Assembly

Ul7 - PVC Water Service Connection (25 to 50 mm dia.)
Ul7A - HDPE Water Service Connection (25 to 50 mm dia.)
Ul8 - Cast Iron Catch Basin Hood, Steel Hinge and Pin

Ul19 - Standard Catch Basin

U20 - Standard Catch Basin with Curb and Guitter Inlet

U21 - Horizontal Thrust Block Details

U22 - Vertical Thrust Block Details

U23 - Sewer Service Riser

U24 - New Gravity WWS Service Connection to Existing Main
U25 - Typical Low Pressure WWS Service Tie In to Low Pressure Main
U26 - Low Pressure WWS Service Connection to Gravity Main
U27A - Low Pressure Sewer Cleanout Assembly-(@re) Detail
U27B - Low Pressure Sewer Cleanout Assembly {Offe) Detalil
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SPECIFICATION FOR EXCAVATION AND BACKFILL

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of excavation and backfill for the installation of
Underground Works.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work as shown on drawings and hereinafter specified.

3. MATERIALS
3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
workmanlike manner, to the satisfaction of the Engineering Manager.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.

All materials shall be approved by the Engineering Manager before any construction is
undertaken. If in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and replaced by the Contractor at
his expense.
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3.3  Granular Material

Granular material shall consist of sound, hard, pit run or crushed rock or crushed gravel
and shall be free from organic or soft material, which would disintegrate through decay or
weathering. The granular material to be supplied by the Contractor shall be well graded
throughout and shall conform to the following grading requirements:

Canadian Metric Sieve Size Dg/e\;\(;:igth?fpzostglng
75 000 100%
25 000 80%- 100%
5 000 40%- 70%
2000 25%- 50%
315 10%- 35%
80 5% - 30%

The material passing the 315 m sieve shall have a liquid limit not greater than-fiventy
(25) and a plasticity index not greater than six (6).

3.4 Sand

Sand for bedding and backfilling shall be clean and free running. Under freezing
conditions, dry sand shall be used. Sand shall conform to the requirements of CAN3

A23.1-M77.

Sand shall consist of evenly graded particles and shall conform to the following grading
requirements:

Percent of Total
Dry Weight Passing

10 000 100%

Canadian Metric Sieve Size

5000

90%- 100%

630

25%-60%

80

0%- 3%
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4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.

5. CONSTRUCTION METHODS
51 Excavation

Excavation shall include the required excavation, loading, hauling and disposal of all
unsuitable irsitu material encountered, such as topsoil, fhestving clays, silts and
rubbish, as well as surplus suitable subgrade material unless otherwise specified herein or
in the Special Provisions.

Disposal of material shall comply with the requirements of Clause 5.3 of this Specification.
The excavation shall not extend beyond the specified limits of excavation. The maximum
width of the trench shall be 1000 mm or the maximum outside diameter of the pipe plus
750 mm, whichever is greater, from a point 300 mm above the top of the pipe to the
bottom of the trench.

Excavation shall be to the alignment and grades shown on the drawings and as set in the
field by the Engineering Manager. Vertical walls on all trenches shall be maintained, if at
all possible without contravening any safety regulations or requirements. If, in the opinion
of the Engineering Manager, it is impossible to maintain vertical walls or deep trenches, a
"Y" type of excavation will be permitted to a point 300 mm above the top of the pipe.
Trench walls below this point shall be maintained vertical by the use of special cages and
protective devices as required by and to comply with the requirements of the latest revision
of the Workplace Safety and Health Act.

At locations where unsuitable soil is encountered in the bottom of the trench, the
Contractor shall remove and replace such soil with approved compacted granular material.
The Engineering Manager shall determine the depth to which unsuitable soil will be
removed. The granular material shall be compacted to 95% of Standard Proctor Density.

The ground adjacent to all excavation shall be graded to prevent water running into the
trench. While the work is in progress, it shall be the Contractor's responsibility to keep all
excavations, trenches, tunnels, and installed pipe free from water at all times at his
expense. Written permission shall be secured from the Municipality before any water may
be disposed of through municipal sewers.
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The grades specified shall represent the invert elevations of the pipe. Sand bedding is
required and the Contractor shall excavate to a depth of 200 mm below the bottom of the
pipe. If the bottom of the excavation is taken out beyond the required depth, the over
excavation shall be refilled at the Contractor's expense with approved compacted granular
material. The granular material shall be compacted to 95% of Standard Proctor Density.

If the work is stopped on the whole or any part of the trench, and the trench is left open for
an unreasonable length of time in advance of the installation of the pipe, the Contractor
shall, when directed by the Engineering Manager, refill such trench or part thereof until he
is ready to proceed with the installation of the pipe.

If the Contractor should refuse, neglect, or fail to refill completely such trench with 48
hours of receipt of notice in writing to do so, the Engineering Manager shall have the
trench refilled and the cost thereof shall be charged to the Contractor.

Alignment and grading of the bottom of all trenches shall be accurately maintained.
5.2  Bracing, Shoring and Cribbing

The Contractor shall furnish, put in place and maintain such sheeting, bracing and shoring
as may be required to support the sides of the excavation and to prevent any movement
which can in any way injure the pipes or masonry, diminish the necessary width of he
excavation or otherwise injure or delay the work or endanger adjacent pavements,
buildings or other structures. All bracing and shoring shall be installed in accordance with
the requirements of the latest revision of the Workplace Safety and Health Act.

All bracing, shoring and cribbing shall be removed from the trench as backfilling proceeds
unless ordered left in place by the Engineering Manager.

All bracing, shoring and cribbing is ordered to be left in place by the Engineering
Manager, it shall be cut off at an elevation not less than 1000 mm below grade or as
otherwise directed by the Engineering Manager.

5.3 Disposal of Material

Disposal of material shall be the hauling of material from the site to an approved disposal
area, and the unloading and grading of the material in a manner satisfactory to the
Engineering Manager. A disposal area shall be located by the Contractor and approved by
the Engineering Manager. The Municipality shall reserve the right to direct excavated
material to a local site of it's choosing.

Any material dropped or spilled during the hauling operations shall be promptly cleaned up
by and at the expense of the Contractor, to the satisfaction of the Engineering Manager.



-5- SPECIFICATION MH 1000

54 Backfill

For all pipe installations, sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled to one of the backfill classes described below. The class of backfill to be used
shall be as specified.

The Contractor shall make arrangements for a water supply source for construction
operations. All costs for the supply of water shall be included in the price bid for
watermains and/or sewers.

No boulders or rocks larger/than 150 mm, ice, snow, frozen material, organic material, or
debris shall be permitted in the trench. These unsuitable materials shall be hauled away.

All surplus excavated material shall be hauled away and disposed of.

Where granular material is required, it shall be in accordance with Section 3 of this
Specification.

The Contractor shall be held responsible for any subsequent settlement that occurs during
the maintenance period of the Contract. Any damage resulting from the subsidence of the
backfill shall be repaired by or paid for by the Contractor.

5.4.1 Class 1 Backfill

Class 1 backfill shall consist of backfilling the trench with compacted granular material to
a depth of 1000 millimetres over the compacted sand. The remainder of the trench shall be
unshrinkable fill to 300 millimetres below the specified grade for backfill. Unshrinkable

fill shall be a blend of fine concrete aggregate, cement and water. A maximum of 70
kilograms of cement per cubic metre shall be used, unless otherwise specified by the
Engineering Manager. Unless otherwise specified, the top 300 millimetres of the trench
shall be backfilled with suitable excavated material and compacted to a density equivalent
to that of the surrounding unexcavated material.

5.4.2 Class 2 Backfill

Class 2 backfilling shall consist of backfilling the trench to 300 mm below the grade
specified for backfill with approved granular material in even layers and compacting each
layer by mechanical means to a density of 90% of the maximum dry density as determined
by the Standard Proctor Test. The Engineering Manager shall give approval to each
compacted layer prior to proceeding with the next layer. Unless otherwise specified, the
top 300 mm of the
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trench shall be backfilled with excavated material and compacted to a density equivalent to
that of the surrounding unexcavated material.

5.4.3 Class 3 Backfill

Class 3 backfilling shall consist of backfilling the trench with approved granular material
to 300 mm below the grade specified for backfill, followed by jetting and flooding; then,
unless otherwise specified, backfiling the top 300 mm of the trench with excavated
material. Jetting and flooding shall be as specified in Clause 5.4.8 except that tamping with
a drop hammer will not be required. Additional granular material as required shall be
placed in the trench after each jetting and flooding operation to maintain the specified
surface elevation. After the jetting and flooding operation has been completed, the final
300 mm depth of trench shall be backfilled with excavated material and shall be compacted
by mechanical means to the level of the existing surface, or/specified grade, and to a
density equivalent to that of the surrounding unexcavated material. This compaction shall
be carried out over the full width and length of trench.

5.4.4 Class 4 Backfill

Class 4 backfilling shall consist of backfilling the trench with excavated material to the
grade specified for backfill, in layers not exceeding 82 in thickness and compacting
each layer of mechanical means to a density equivalent to that of the surrounding
unexcavated material. Before proceeding with the next layer, the Engineering Manager
shall give approval to the preceding layer of compacted backfill.

5.4.5 Class 5 Backfill

Class 5 backfilling shall consist of backfilling the trench with the excavated material to the
grade specified for backfill, jetting, flooding, tamping, and then compacting the surface
material to a density equivalent to that of the surrounding unexcavated material. Jetting,
flooding, tamping and compacting shall be as specified in Clause 5.4.8 of this
Specification.

After the upper surface of the trench has dried sufficiently, the Contractor shall backfill as
required and compact the full width and length of the trench surface by mechanical means
to the level of the existing surface or specified grade, and to a density equivalent to that of
the surrounding unexcavated material.

5.4.6 Class 6 Backfill
Class 6 backfilling shall consist of backfilling the trench with the excavated material to the

grade specified for backfill, jetting, flooding, and then compacting the surface material to a
density equivalent to that of the surrounding unexcavated material. Jetting, flooding, and
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compacting shall be as specified in Clause 5.4.8 of this Specification, except that tamping
with a drop hammer is not required.

After the upper surface of the trench has dried sufficiently, the Contractor shall backfill as
required and compact thigl width and length of the trench surface by mechanical means
to the level of the existing surface or specified grade, to a density equivalent to that of the
surrounding unexcavated material.

5.4.7 Class 7 Backfill
Class 7 backfilling shall consist of backfilling the trench with the excavated material.

Surplus material shall be mounded over the trench to such height as permitted by the
Engineering Manager, or shall be hauled/away and disposed of in accordance with Clause
5.3 of this Specification. If the material mounded over the trench is not sufficient to replace
all subsidence, the Contractor shall import suitable material at his expense.

5.4.8 Jetting, Flooding and Tamping of Backfill

Where specified for each class of backfill, jetting, flooding and tamping of the granular or
excavated material backfill shall be performed.

Pipes having a diameter of 25 mm and a minimum length of two (2.0) metres shall be
connected by hoses to a water supply with sufficient pressure to permit water to be jetted
into the trench backfill. The maximum interval between pipe locations shall be 1.5 m and
pipes shall penetrate to a minimum depth of two (2.0) metres into the backfill. This interval
shall apply both longitudinally and laterally, so that if the trench is 1.5 m or less in width,
one pipe shall be inserted in the centre of the trench and on 1.5 m centres longitudinally. If
the trench is from 1.5 m to 3.0 m wide, pipes shall be inserted in two rows across the width
of the trench and on 1.5 m centres longitudinally; if the trench is from 3.0 m to 4.0 m wide,
three rows of pipes shall be inserted across the width of the trench and on 1.5 m centres
longitudinally. Wider trenches shall have proportionately more rows of pipes. Jetting and
flooding shall be continued until settlement in the trench backfill has ceased. Additional
material as required shall be placed in the trench after each jetting and flooding operation
to maintain the specified surface elevation. During and following this jetting and flooding
operation, the trench backfill shall be further compacted by tamping with a 1000 kg drop
hammer dropping a minimum of three (3.0) metres onto the backfill. The compaction shall
be carried out over thill width and length of trench until the degree of compaction is
satisfactory to the Engineering Manager.



-8- SPECIFICATION MH 1000

5.5 Backfill for Trenches Where Mains or Services Cross or Are in Close
Proximity

At locations where mains or services cross or where a main or services crosses an existing
trench that may settle, backfill and compaction shall be carried out as specified below.

Under no circumstances will the fill between crossing mains or services be other than
compacted granular material. This shall apply to street mains and house connection piping
between existing services or services previously installed by the Contractor.

5.5.1 New Mains or Services Crossing Above EXxisting Services

For the open cut installation of a new main or service which crosses an existing trench,
where directed by the Engineering Manager, the Contractor shall remove the material from
the existing trench down to the existing main or service to a maximum width of 27000 mm

or the maximum outside diameter of the existing main or service exposed shall be 1500
mm or 500 mm beyond the outer edges of the new main or service to be installed,
whichever is greater.

The trench, so excavated, shall be backfilled as "Class 2 Backfill'. The compacted granular
material shall extend to the underside of the bedding required for the new main.

5.5.2 New Mains or Services Crossing Below Existing or Proposed Mains or
Services

For open cut installation of a new main or service, which is to be located lower than

existing or proposed mains or services, the trench shall be backfilled as specified to the
underside of the existing or proposed main or service. This trench backfill shall extend

laterally for a minimum of 500 mm beyond either side of the outer edge of the existing or

proposed service.

Existing services must be bedded and backfilled with sand to 200 mm above the pipe. The
balance of the backfill above the existing services shall be as specified for the new main or
service.

5.5.3 Installation of Parallel Mains

Where the alignments of sewers and/or watermains located in boulevard area have a very
small separation and the trench width of the lower service causes the ground under the
higher service to be disturbed, the lower trench is to be backfilled with granular material to
the invert of the higher service.
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At locations where an existing trench may settle, the Engineering Manager may direct the
Contractor to consolidate the material in the trench by jetting, flooding, tamping and
compacting the surface material, all as specified in Clause 5.4.5.

6. QUALITY CONTROL
6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are

subject to close and systematic inspection and testing by the Engineering Manager
including all operations from the selection and production of the materials through to final

acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto not withstanding any inspection or approval that
may be previously given. The Engineering Manager reserves the right to reject any
materials or works that are not in accordance with the requirements of this Specification.

6.2 Access

The Engineering Manager shall be afforded full access for the inspection and control
testing of constituent materials both at the site of work and at any plant used for the
production of the materials, to determine whether the material is being supplied in
accordance with this Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineering Manager in accordance with Section 3 of this Specification.
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SPECIFICATION FOR INSTALLATION OF WATERMAINS

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of the pipe bed to receive the pipe, including
the supply of bedding material, and the supply and placement of the pipe and accessories,
as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work hereinafter specified.

3. MATERIALS
3.2 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineering Manager

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.

All materials shall be approved by the Engineering Manager before any construction is
undertaken. If in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and refiat®e Contractor at his
expense.
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3.3 Pipe, Fittings and Accessories

Polyvinyl Chloride (PVC) Pipe

PVC pipe for water distribution shall conform to AWWA StandalSI/AWWA C900-

81, "Polyvinyl Chloride (PVC) Pressure Pipe 4 inch through 12 inch for Water". Pipe
joints shall be push on type with rubber gasket seals capable of withstanding pressure equal
to the rated pressure of the pipe and withstanding thermal expansion and contraction.
Gaskets shall be oil and gas resistant type and shall conform to ASTM/B4atvd shall

be supplied by the manufacturer of the pipe.

Fittings

All PVC watermain fittings shall be Class 150 for use with AWWA C900 PVC pipe and
shall conform to ASTM D1598, ASTM D2837, and ASTM D1599.

Without limiting the generality of the foregoing "Fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances excepting valves and hydrants. Fittings installed in the ground
shall be equipped with connections compatible with the type of pipe in use. Fittings
installed in valve chambers shall have Victaulic joints. All nuts and bolts exposed to the
ground on all fittings shall be-316 Stainless Steel and plainly marked. All other exterior
nuts and bolts to be minimum304 Stainless Steel.

3.4  Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs, and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification MH 1600.

35 Sand

Sand for bedding and backfill shall be in accordance with Specification MH 1000.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.
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5. CONSTRUCTION

5.1 Excavation

Excavation shall be in accordance with Specification MH 1000.
5.2 Installation

5.2.1 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and leveled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout
its full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above
the top of the pipe for the full trench width. The sand for bedding and backfill supplied by

the Contractor, shall be well graded throughout and shall conform to the requirements
detailed in Specification MH 1000.

The pipe shall be laid and fitted together so that, when complete, the watermain will have a
smooth and uniform invert. The trench shall be free of water while the pipe is being
installed and bedded. The excavation of the trench shall be fully completed a sufficient
distance in advance so as not to interfere with the laying of the pipe. The exposed end of
the pipe shall be fully protected with an approved stopper to prevent earth or foreign matter
from entering the pipe. The interior of the pipe shall be kept free from all dirt, cement or
superfluous material of every description as the work proceeds. Damaged pipes and those
not meeting specifications shall not be used, and shall immediately be removed from the
work site by the Contractor at his expense.

5.2.2 Installation of Hydrants and Valves

Installation of hydrants and valves shall be in accordance with Specification MH 1200.
5.2.3 Installation of Service Connections

New corporation stops of the proper size and located where specified to serve properties
shall be installed in the new main according to Specification MH 1700 prior to testing and

chlorination of the new main.

Service connection installation shall be carried out in accordance with Specifications MH
1700 and MH 1800.
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5.2.4 Thrust Blocks

The thrust block shall bear against undisturbed soil only and the soil shall be cut smooth
and at the proper angle to the pipe. No horizontal struts or braces required for trench
bracing shall remain in the concrete thrust block. A bond breaker consisting of six (6) mil
polyethylene sheeting shall be installed between fittings, valves, hydrants, or plugs and the
concrete of the thrust block to allow future removal of the thrust block without disturbing
the fitting, valve, hydrant or plug. Before any concrete is placed, all thrust block formwork
shall be inspected and approved by the Engineering Manager.

5.3 Joints

Joints shall be compatible with this manual and made in strict accordance with the
recommendations of the manufacturer.

5.4 Pipe Bedding and Backfill

The bedding and backfill shall be as specified and in accordance with this manual.

5.5 Connection to Existing Watermain

Operation of all line valves shall be in accordance with Standard Provision 10.

5.5.1 Tie Into Existing Watermain

At the specified location, the Contractor shall locate, excavate and expose existing plugs in
tees, crosses, elbows or stubs. Existing thrust blocks shall be removed as required. Connect
the new watermain to the existing tee, cross, elbow or stub.

5.5.2 Break Into Existing Watermain

At the specified location, the Contractor shall locate, excavate for and expose the existing
watermain, break out and remove the necessary length of existing watermain, and install
the required fittings, valve, new watermain pipe, thrust blocks and any other material
necessary to complete the connection. Any damage to the existing main due to the carrying
out of this work shall be repaired by the Contractor at his expense and to the satisfaction of
the Engineering Manager.

5.6 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.
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After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification MH 1000.

5.7 Augering

Where specified or authorized by the Engineering Manager, the Contractor shall install the
watermain by augering.

Excavation of shafts shall be in accordance with Specification MH 1000.

Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.

The size and location of such shaft shall be subject to approval by the Engineering
Manager. No excavation shall be made until approval has been granted. The nearest edge
of a shaft shall be a minimum of one (1.0) metre from the nearest edge of a pavement,
approach or other structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than 25
mm.

All joints in the pipe shall be made before the pipe is pushed into the auger hole. If, for any
reason, a length of pipe has to be withdrawn from the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe shall be permitted.

Where the alignment and/or grade of the augered hole does not meet the requirements of
this Specification, the Contractor shall-aeger the hole. The Contractor will not be
permitted to use pipe, fittings, bends, etc., to correct any such deviations in alignment or
grade.

Pipe bedding and backfilling in the shafts shall conform to the requirements of this
Specification.

5.8 Testing and Disinfection

Hydrostatic and leakage testing shall be in accordance with Specification MH 1910.
Disinfection shall be in accordance with Specification MH 1920.

5.9 Flushing and Swabbing

Each section of the system shall be thoroughly cleaned by passing a foam swab, of
appropriate diameter, through the pipe, followed by adequate flushing, where required.
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6. QUALITY CONTROL
6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineering Manager
including all operations from the selection and production of materials through to final
acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto notwithstanding any inspection or approval that
may have been previously given. The Engineering Manager reserves the right to reject any
materials or works that are not in accordance with the requirements of this Specification.

6.2 Access

The Engineering Manager shall be afforded full access for the inspection and control
testing of construction materials, both at the site of work and at any plant used for the
production of the materials to determine whether the material is being supplied in
accordance with this Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineering Manager in accordance with Section 3 of this Specification.
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6.4 Line and Grade

The pipe supplied shall be installed to the specified line and grade and as set in the field by
the Engineering Manager. Vertical variance from grade shall not exceednb@nd
horizontal variance from line shall not exceed 100 mm. Sharp bends will not be permitted
even though the pipe remains within these tolerances. Tees and bends shall be installed to
the grades and the locations specified or where required to connect to existing watermains.
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SPECIFICATION FOR INSTALLATION OF HYDRANTS AND VALVES

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of construction for the installation of hydrants and
valves. Work to be included shall be the supply and installation of all hydrants complete
with hydrant leads, tees and control valves, valves, and appurtenances, all excavation and
backfill, and the construction of any valve pits required.

The work to be done by the Contractor under this Specification shall include the supply of

all materials, and the furnishing of all superintendence, labour, overhead, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS
3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled and stored in a
careful manner, in accordance with the manufacturer's recommendations and to the
satisfaction of the Engineering Manager.

3.2 Gate Valves

Gate valves shall have resilient seals and shall conform to AWWA Standard
ANSI/AWWA C509 3 inch through 12 inch for Water and Sewer Systems. Connections
shall be beltite. Valves and fittings in valve pits shall have victaulic joints.

Gate valves shall be narsing stem type with right hand to close threads. Gate Valves
shall be capable of safely withstanding a working pressure of 1,000 kPa, and safely
withstand a pressure of 2,000 kPa when open or closed. The operating nut shall be a 50
mm nut with an extension spindle extending no less than 450 mm below finished grade.

The gland and bonnet nuts and bolts and any other nuts and bolts, exposed to the
atmosphere or ground, shall be3T6 stainless steel plainly marked.
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Each gate valve shall be equipped with a vertically adjustable valve casing installed plumb
and vertical. Valve casing shall be of sufficient length to accommodate specified cover

with possible adjustment of 0.3 metres up or down. Valve casings shall have an inside
diameter of not less than 150 mm and shall have a hinged cast iron lid. Lower valve casing
body shall be complete with iron stone disc and WD 46 PVC casing centering disc. Valve

casings upper section shall be Titan Foundry or approved equal, while lower sections shall
be C900 PVC material.

Prior to backfilling, the Contractor shall wrap the valve and bottom one (1 m) metre of the
valve casing with @nil polyethylene film to prevent any debris from entering the bottom
of the valve casing.

3.3  Hydrant Connection

Hydrants shall conform to AWWA standard Dry Barrel Fire Hydrants for Ordinary Water
Works Service, number ANSI/AWWA C5€80.

Every hydrant shall be compression type with nominal 150 mm valved connection to the
main. Main connection shall be of the standard type of the watermain material.

Every hydrant shall have one 100 mm nominal pumper connection and two 64 mm
nominal hose connections. Outlet nozzle caps shall be provided with steel chain
connections. Hydrant shall be installed with pumper connection facing the street. All

hydrants will have no more than one extension installed on the operating stem. Hydrant
body above grade shall be painted with two coats of red paint. Hydrant barrel and bottom
below grade shall be factory coated with coal tar pitch.

All hydrants shall have right hand to close operation. All flange bolts and nuts and any
other nuts and bolts exposed to the ground shall-B&6Tstainless steel plainly marked.

All hydrants shall be selfiraining unless specifically required to the contrary for areas
with a high water table. All other exterior nuts and bolts are to be minimB6%4 Btainless
steel.

3.4 Base Block or Foundation

The precast base block or foundation for hydrants shall be Sulghedestant Cement
concrete.

3.5 Thrust Blocks

Thrust blocks shall be installed at all bends, tees and crosses, and at the base of all
hydrants. Thrust blocks at the rear of the hydrant base shall be installed in such a manner
as not to interfere with the base flanged barrel bolts. A bond breaker consisting of 6 mil

polyethylene sheeting shall be installed between fittings, valves, hydrants, or plugs and the
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concrete of the thrust block to allow future removal of the thrust block without disturbing
the fitting, valve, hydrant or plug. The entire face of the excavation against which the block
will bear shall be undisturbed soil and shall be flat and at the proper angle with the pipe.
Concrete used for thrust blocks shall be SulpRasistant Cement concrete.

The size and type of thrust blocks shall be in accordance with the Standard Details.

3.6 Valve Pits

Valve pits shall be constructed to the lines, grades and dimensions specified constructed
using Sulphatd&kesistant Cement concrete.

Valve chambers shall be constructed of precast concrete sections conforming to ASTM

StandardC-76 Class 2. Sections shall be installed using gaskets, supplied by the
manufacturer of the manhole sections.

4. CONSTRUCTION METHODS
4.1 General

The interior of all hydrants, valves, pipe fittings and other accessories shall be kept free
from dirt and foreign matter at all times.

4.2  Hydrant Installation

Excavation, bedding and backfill shall be as specified in Specification MH 1000. The
hydrants and hydrant leads shall be installed in accordance with the Standard Details.
Hydrants shall be installed plumb.

All hydrant connection valves shall be installed so that the centre line of the control valve
shall be a minimum of 900 mm and maximum 1200 mm from the centre line of the
hydrant.

4.3  Valve Installation

Except for valves installed in a nit or for tanning valves, the base or bedding material shall
be the same as used for the watermain. There shall be no lumber or concrete base material

used.

All valves greater than 300 mm diameter shall be installed in concrete valve pits.
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Valves in pits shall be provided with valve boxes as shown on the drawings of the valve
pit.

All valves not installed in valve pits shall have a valve box of approved design.
All valves are to be installed with a valve spindle as shown in the Standard Detalils.
Backfill around valves shall be the same material and of the same standards as used to

backfill the watermain. The valve box and valve shall be wrapped in polyethylene as
specified in AWWA G105 as shown in the Standard Details.

5. QUALITY CONTROL
51 Line and Grade

Hydrants and valve and any appurtenances required for their installation shall be installed
to the line and grade specified or as set in the field by the Engineering Manager. Vertical
variance from grade shall not exceed 50 mm and horizontal variance from line or location
shall not exceed 100 mm.
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SPECIFICATION INSTALLATION OF WATERMAINS RENEWALS

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of the pipe bed to receive the pipe, including
the supply of bedding material, and the supply and placement of the pipe and accessories.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all other
things necessary for and incidental to the satisfactory performance and completion of all
work hereinafter specified.

3. MATERIALS
3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineering Manager.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.

All materials shall be approved by the Engineering Manager before any construction is
undertaken. If in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and replaced by the Contractor at
his expense.
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3.3  Pipe, Fittings and Accessories

Polyvinyl Chloride (PVC) Pipe

PVC pipe for water distribution shall conform to AWWA Standard ANSI/AWWA G900

81, "Polyvinyl Chloride (PVC) Pressure Pipe 4 inch through 12 inch for Water". Pipe
joints shall be push on type with rubber gasket seals capable of withstanding pressure equal
to the rated pressure of the pipe and withstanding thermal expansion and contraction.
Gaskets shall be oil and gas resistant type and shall conform to ASTM/B4atvd shall

be supplied by the manufacturer of the pipe.

Fittings

All PVC watermain fittings shall be Class 150 for use with AWWA C900 PVC pipe and
shall conform to ASTM D1598, ASTM D2837, and ASTM D1599.

Without limiting the generality of the foregoing "Fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances excepting valves and hydrants. Fittings installed in the ground
shall be equipped with connections compatible with the type of pipe in use. Fittings
installed in valve chambers shall have Victaulic joints. All nuts and bolts exposed to the
ground on all fittings shall be-316 Stainless Steel and plainly marked. All other exterior
nuts and bolts to be minimum304 Stainless Steel.

3.4 Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs, and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification MH 1600.

3.5 Sand

Sand for bedding and backfill shall be in accordance with Specification MH 1000.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.
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5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification MH 1000.
5.2  Existing Watermains and Services

For watermains installed on the same alignment as the existing main, the section of
watermain to be renewed shall be turned off Existing valves which are to be left in place
and sections of existing watermain not being renewed, to which water services are
connected, shall be properly plugged and/or braced to maintain normal water pressure.

The existing watermain pipe shall be removed during excavation and the Contractor shall
make arrangements at his own expense to supply any residences or business affected by the
shutdown with a temporary pressurized water supply.

Where the new main is to be offset from the existing watermain, the existing watermain is
to be kept in service and maintained until the new main is installed. If the Contractor
should of necessity abandon the existing watermain prior to complete installation of the
new watermain, the Contractor shall make arrangements at his own expense to supply any
businesses or residences affected by the shutdown with an approved temporary pressurized
water supply.

All turn-offs and turrons shall be in accordance with Standard Provision 10.

The existing water services shall be reconnected to the watermain renewal in accordance
with Specifications MH 1700 and MH 1800.

This work includes locating the existing service, cutting or extending the existing service
pipe as required, and reconnecting the service line to the new corporation stop.

Where directed by the Engineering Manager, the Contractor shall install a new service
complete with a new stop and service box and shall connect to the watermain in
accordance with Specifications MH 1700 and MH 1800.
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5.3 Installation
5.3.1 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand
shall be fully compacted and levelled throughout the full width of the trench to the exact
grade specified, so that the barrel of the pipe shall be uniformly and fully supported
throughout its full length. Compacted sand backfill shall extend to a minimum depth of
200 mm above the top of the pipe for the full trench width. The sand for bedding and
backfill supplied by the Contractor, shall be well graded throughout and shall conform to
the requirements detailed in Specification MH 1000.

The pipe shall be laid and fitted together that when complete the watermain will have a
smooth and uniform invert. The trench shall be free of water while the pipe is being
installed and bedded. The excavation of the trench shall be fully completed a sufficient
distance in advance so as not to interfere with the laying of the pipe. The exposed end of
the pipe shall be fully protected with an approved stopper to prevent earth or foreign
matter from entering the pipe. The interior of the pipe shall be kept free from all dirt,
cement or superfluous material of every description as the work proceeds. Damaged pipes
and those not meeting specifications shall not be used, and shall immediately be removed
from the work site by the Contractor at his expense.

5.3.2 Installation of Hydrants and Valves
Installation of hydrants and valves shall be in accordance with Specification MH 1200.
5.3.3 Installation of Service Connections

New corporation stops of the proper size and located where specified to serve properties
shall be installed in the new main according to Specification MH 1700 prior to testing and
chlorination of the new main. Testing and Chlorinating to be done in accordance with
Specifications MH 1910 and MH 1920.

Service connection installation shall be carried out in accordance with Specifications MH
1700 and MH 1800.

5.3.4 Thrust Blocks

The thrust block shall bear against undisturbed soil only and the soil shall be cut smooth
and at the proper angle to the pipe. No horizontal struts or braces required for trench
bracing shall remain in the concrete thrust block. A bond breaker consisting of 6 mil
polyethylene sheeting shall be installed between fittings, valves, hydrants, or plugs and the
concrete of the thrust block to allow future removal of the thrust block without disturbing
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the fitting, valve, hydrant or plug. Before any concrete is placed, all thrust block formwork
shall be inspected and approved by the Engineering Manager.

5.4 Joints

Joints shall be compatible with this manual and made ill strict accordance with the
recommendations of the manufacturer.

5.5 Pipe Bedding and Backfill

The bedding and backfill shall be as specified and in accordance with Specification MH
1000.

5.6  Connection to Existing Watermain
Operation of all line valves shall be in accordance with Standard Provision 10.
5.6.1 Tie Into Existing Watermain

At the specified location, the Contractor shall locate, excavate and expose existing plugs in
tees, crosses, elbows or stubs. Existing thrust blocks shall be removed as required. Connect
the new watermain to the existing tee, cross, elbow or stub.

5.6.2 Break Into Existing Watermain

At the specified location, the Contractor shall locate, excavate for and expose the existing
watermain, break out and remove the necessary length of existing watermain, and install
the required fittings, valve, new watermain pipe, thrust blocks and any other material
necessary to complete the connection. Any damage to the existing main due to the carrying
out of this work shall be repaired by the Contractor at his expense and to the satisfaction of
the Engineering Manager.

5.7 Plugging Existing Watermains

Where existing watermains are to be cut off and abandoned, the abandoned section shall be
effectively blocked at each end with a dry concrete mixture to the satisfaction of the
Engineering Manager.

Where existing watermains are to be cut off and put back in service, they shall be plugged
with a cast iron plug or cap to suit the type of pipe being blocked, held in place with a mild
steel retaining clamp, which shall be protected against corrosion by wrapping with
polyethylene as specified in AWWA-ID5, and braced with a concrete thrust block.
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5.8 Repairs to Existing Watermains

The Contractor shall repair all breaks in existing watermains that occur within the contract
area. These watermain breaks shall be defined as follows:

If a watermain break occurs during the installation of the watermain or water house
connection service, due to actual physical contact with a piece of construction equipment,
or due to a slide or cava caused by a lack of shoring and bracing or due to any other
circumstances which could have been prevented by the Contractor, then the Contractor
shall supply all labour and material and bear all costs in connection with the repairs to the
breaks.

In any case, the Engineering Manager shall be the sole judge as to the classification of
watermain breaks and his decision will be final.

5.9 Existing Valve, Valve Box and Hydrant Removal

Where there are existing valves on the existing watermain to be abandoned, the Contractor
shall remove the valve, valve box and stem extensions. Excavation and backfill shall be in
accordance with Specification MH 1000.

At the specified location the Contractor shall excavate and expose the existing hydrant and
hydrant valve from the hydrant tee and hydrant drain.

Should the existing hydrant and/or hydrant valve, in the opinion of the Engineering
Manager, be damaged by the Contractor's negligence, then the Contractor shall repair the
existing hydrant and/or valve to the satisfaction of the Engineering Manager or if the
damage is such that the hydrant and/or valve cannot be repaired, the Contractor shall
replace the hydrant and/or valve all at his own expense.

All valves, fittings, pipe, hydrant assemblies, etc., salvaged from the existing mains due to
disconnection of the existing watermains, shall be loaded and hauled to the Public Works
yard.

5.10 Existing Sewer Services
Where a wastewater sewer connection is to be replaced to clear the new watermain, the

Contractor shall install pipe as required and backfill to conform with the requirements of
Specification MH 1900.
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5.11 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification MH 1000.

5.12 Augering

Where specified or authorized by the Engineering Manager, the Contractor shall install the
watermain by augering.

Excavation of shafts shall be in accordance with Specification MH 1000.

Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.

The size and location of such shaft shall be subject to approval by the Engineering
Manager. No excavation shall be made until approval has been granted. The nearest edge
of a shaft shall be a minimum of 1.0 m from the nearest edge of a pavement, approach or
other structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than 25
mm.

All joints in the pipe shall be made before the pipe is pushed into the auger hole. If, for any
reason, a length of pipe has to be withdrawn from the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe will be permitted.

Where the alignment and/or grade of the augered hole does not meet the requirements of
this Specification, the Contractor shall-aeger the hole. The Contractor will not be
permitted to use pipe, fittings, bends, etc., to correct any such deviations in alignment or
grade.

Pipe bedding and backfilling in the shafts shall conform to the requirements of this
Specification

5.13 Testing and Disinfection

Hydrostatic and leakage testing shall be in accordance with Specification MH 1910.
Disinfection shall be in accordance with Specification MH 1920.
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6. QUALITY CONTROL
6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineering Manager
including all operations from the selection and production of materials through to final
acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto notwithstanding any inspection or approval that
may have been previously given. The Engineering Manager reserves the right to reject any
materials or works that are not in accordance with the requirements of this Specification.

6.2 Access

The Engineering Manager shall be afforded full access for the inspection and control
testing of construction materials, both at the site of work and at any plant used for the
production of the materials to determine whether the material is being supplied in
accordance with this Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineering Manager in accordance with Section 3 of this Specification.
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6.4 Line and Grade

The pipe supplied shall be installed to the line and grade specified and as set in the field by
the Engineering Manager. Vertical variance from grade shall not exceed 50 mm and
horizontal variance from line shall not exceed 100 mm. Sharp bends will not be permitted
even though the pipe remains within these tolerances. Tees and bends shall be installed to
the grades and the locations shown on the plans or where required to connect to existing
watermains.
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SPECIFICATION FOR INSTALLATION OR RECONSTRUCTION
OF GRAVITY TYPE WASTEWATER SEWER AND LAND DRAINAGE SEWER

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the supply and placement of wastewater and land drainage
sewer pipe and accessories, all as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all other
things necessary for and incidental to the satisfactory performance and completion of all
work as shown on the drawings and hereinafter specified.

3. MATERIALS
3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled and stored in a
caref ul manner , in accordance with the ma
satisfaction of the Engineering Manager.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.

All materials shall be approved by the Engineering Manager before any construction is
undertaken. If in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and replaced by the Contractor at
his expense.
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3.3 Pipe

For pipe diameters of 100 mm to 900 mm, PVC DR35 pipe shall conform to ASTM
Standard D3034, and be certified to CSA B182.2. For pipe diameters of 450 mm to 900
mm, PVC large diameter ribbed gravity sewer pipe shall conform to ASTM-&3%hd

be certified to CSA B182.4. Joints in polyvinyl chloride pipe shall be bell and spigot with
rubber gaskets unless otherwise specified.

Precast Concrete Sewer Pipe

For pipe diameters of 450 mm and larger, concrete sewer pipe and specials shall conform
to ASTM Standards €6-76 arid G361-76. All concrete sewers shall be installed using
rubber gasket joints.

3.4 Cement Mortar

Cement Mortar shall consist of equal parts of Sulphate Resistant Portland Cement
manufactured in accordance with CARS-M77 and Specification MH 1600, and clean
sharp mortar sand mixed dry with only enough water added to make the mixture workable.
Mortar that has begun to set shall not be used.

3.5 Sand
Sand for bedding and backfill shall be in accordance with Specification MH 1000.
3.6  Appurtenances

Tees, wyes and bends shall be injection molded or fabricated types. Their special shape
shall be constructed with the same materials, and be of the same class, as the sewer pipe to
which they are connected. PVC approved products: 250 mm and larger diameter fittings
shall be the fabricated type only.

Where precast or preformed tees or wyes cannot be installed in the sewer main, special
connections may be permitted. These special connections shall be made in accordance with
the requirements of Specification MH 1900.

The precast or preformed junctions (Tee or Wye type) shall require the same bedding and
backfilling as is required for the pipe itself Junctions installed for future connections shall
be sealed with an approved plug prior to backfilling of the trench.
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4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.

5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification MH 1000.
5.2 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and leveled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout
its full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above
the top of the pipe for the full trench width. When flexible pipes such as PVC,
Polyethylene or corrugated metal pipes are installed, the sand backfill shall be compacted
to a minimum of 90% of Standard Proctor Density. Sand bedding and backfill in auger
shafts shall be compacted to 90% Standard Proctor Density. The sand for bedding and
backfill supplied by the Contractor shall be well graded throughout and shall conform to
the requirements detailed in Specification MH 1000.

All bell and spigot pipe shall be laid with the bell upgrade. Sections of pipe shall be so laid
and fitted together that when complete the sewer will have a smooth and uniform invert.
All appurtenances shall be installed to the pipe as specified.

The trench shall be free of water while the pipe and appurtenances are being installed and
bedded. The excavation of the trench shall be fully completed a sufficient distance in
advance of the laying of the pipe so as not to interfere with the laying. The exposed end of
the pipe shall be fully protected with an approved stopper to prevent earth or foreign matter
from entering the pipe. The interior of the pipe shall be kept free from all dirt, cement or
superfluous material of every description as the work proceeds. Damaged pipes and those
not meeting specifications shall not be used, and shall immediately be removed from the
work site by the Contractor at his expense.

5.3 Joints

Joints shall be compatible with this manual and made in strict accordance with the
recommendations of the manufacturer.
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5.4  Existing Sewer Flow Services During Reconstruction

Where a portion of an existing sewer is to be reconstructed, at the same grade and
alignment, the existing pipe shall be removed during excavation and sewer flow diverted
around the section under reconstruction. Written permission shall be obtained from the
Engineering Manager to allow flow through the section under construction. All existing
service connections shall be reconnected to junctions provided in the new sewer pipe
unless written permission is received from the Engineering Manager allowing the use of
service saddles. The Contractor may request permission from the Engineering Manager to
plug and abandon the sewer being replaced if the alignment does not interfere with the
reconstruction work.

5.5  Connection to Existing Stubs

The Contractor shall remove existing plugs and connect to existing sewers where shown on
the construction drawings. Where required, trench shoring shall be used to protect existing
pavement.

5.6 Break Into Existing Manholes or Sewers

The Contractor shall break into existing manholes or sewers at locations shown on the
construction drawings. This work shall be performed according to the requirements of this
Specification. Existing manhole floors shall be rechanneled and properly benched, the
junction area shall be grouted to form a smooth joint, all debris including concrete and
excavated material shall be removed and the vicinity of the connection shall be left in a
tidy condition. Flow shall be maintained in the existing manhole or sewer.

When the installation of the pipe is by the open cut method or the auger method, the
Contractor shall cut a neat hole in the sewer or manhole wall. The location shall be
determined by the required alignment and grade of the new sewer pipe. An appropriate
saddle shall be installed on the sewer pipe or a hole shall be cut in the manhole wall. The
hole in the manhole wall shall be 25 mm larger than the outside diameter of the connecting
pipe. The connecting pipe shall be set into the saddle or the hole in the manhole. Where the
connecting pipe is set into the manhole, it shall make a watertight and structurally sound
joint.

5.7  Plugging Existing Sewers
Where existing sewers are to be abandoned at a manhole-aff end abandoned, the

abandoned section shall be effectively blocked at each end with a stiff concrete mixture to
the satisfaction of the Engineering Manager.
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5.8  EXxisting Sewer or Services

Where existing sewers are to be abandoned or regraded to clear the new sewer, the
Contractor shall reinstall the service pipe as required and shall bed and backfill the pipe in
accordance with Specification MH 1000.

Where sewer or water services are removed and replaced for the Contractor's convenience,
the Contractor shall replace these services at his own expense. The Contractor shall also
replace any damaged services at his expense.

Where sewer or water services must be removed, relocated, or replaced in order to allow
installation of the new sewer main, the Engineering Manager will provide the Contractor
with a written request to remove and replace or relocate the existing services.

5.9 Augering

Where specified herein, shown on the drawings, or authorized by the Engineering Manager
during the course of the work, the Contractor shall install the sewer by augering.
Excavation of shafts shall be in accordance with Specification MH 1000.

Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.

No excavation shall be made until approval has been granted by the Engineering Manager.
The nearest edge of a shaft shall be a minimum of 1.0 m from the nearest edge of a
pavement, approach or other structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than 25
mm.

Where the alignment and/or grade of the augered hole is not in accordance with this
Specification, the Contractor shallaeiger the hole. The Contractor will not be permitted
to use pipe, fittings, bends, etc., to correct any such deviations in alignment or grade.

All joints in the pipe shall be made before the pipe is pushed into the hole. If, for any
reason, a length of pipe has to be withdrawn form the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe shall be permitted.

Pipe bedding and backfilling in the shafts shall conform to the requirements of this
Specification.
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5.10 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification MH 1000.

6. QUALITY CONTROL
6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineering Manager,
including all operations from the selection and production of materials through to final
acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto notwithstanding any inspection or approval that
may have been previously given. The Engineering Manager reserves the right to reject any
materials or works that are not in accordance with the requirements of this Specification.

6.2 Access

The Engineering Manager shall be afforded full access for the inspection and control
testing of construction materials, both at the site of work and at any plant used for the
production of the materials to determine whether the material is being supplied in
accordance with this Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineering Manager in accordance with Section 3.2 of this Specification.

6.3.1 Reinforced Concrete Pipe 3 Edge Bearing Test

Reinforced concrete pipe that has been tested in 3 edge bearing to the 0.3 mm (0.01") crack
criteria in accordance with ASTM C497 shall be accepted for use in the Work provided
cracks do not extend through the pipe wall exposing the reinforcing steel and bells, spigots
or joint grooves are not damaged.
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6.4 Line and Grade

Sewer pipe shall be installed to the line and grade shown on the drawings and as set in the
field by the Engineering Manager. Vertical variance from grade shall not exceed the
following limits; the invert of the pipe shall not be more than 12 mm below the design
grade nor more than 10 mm above the design grade and there shall be no dips which will
allow ponding of water to a depth of more than 25 mm. Horizontal variance from line shall
not exceed 100 mm. Sharp bends will not be permitted even though the sewer pipe remains
within these tolerances. Electronic grade control shall be used throughout the duration of
pipe installation.

Manholes, tees, wyes, reducers and bends shall be installed to the grades and the locations
shown on the drawings. The allowable tolerance from the line and grade shall not exceed
those specified for sewer pipe.

6.5 Testing

Upon completion of backfilling, the interior of the sewer shall be cleaned of all foreign

material and shall be tested for alignment, obstructions, and infiltration. The Contractor
shall provide for all labour, tools, rope, ball, lights, mirrors, and any other equipment
necessary to examine all work as required by the Engineering Manager.

Where applicable the sewer shall be tested for alignment by a light test. The sewer shall
not show any misalignment or displacement of pipe beyond the tolerances specified in this
Specification, or any other defects.

The maximum allowable infiltration into the sewer for concrete pipe shall not exceed 50
L/24 h/100 mm diameter of pipe/100 m of pipe, including manholes. For PVC pipe the
maximum allowable infiltration into the sewer shall not exceed 4.8 L/24 h/100 mm
diameter of pipe/l00 m of pipe, including manholes. This shall be measured by a weir or
current meter. Infiltration testing shall be carried out at the discretion of the Engineering
Manager.

6.6  Television Inspection

Television inspection shall apply to sections greater than 30 metres in length or otherwise
specified.

Where directed by the Engineering Manager, the Contractor shall provide a television
inspection complete with videotape recording of any completed sewer system. The
television inspection shall be done by personnel skilled and qualified in the use of the
television inspection equipment. All televising and videotape equipment shall be of a type
approved by the Engineering Manager. Inspection shall be between manholes or other
appropriate locations where the equipment may be installed or removed from. The section
to be inspected shall not be broken down into units smaller than the distance between
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manholes or other appropriate locations as detailed above. All manhole benching shall be
completed and the sewer shall be flushed or cleaned before the television inspection is
done.

6.7  Deflection Testing of Flexible Sewer Pipe

A suitably designed device as defined below shall be pulled through the flexible sewer pipe

to demonstrate that the pipe deflection does not exceed (0.15 x Dimension Ratio) percent
of the base inside diameter of the pipe as defined in the ASTM standard to which the pipe
is made. The device shall be pulled manually through the pipe not sooner than 24 hours
after the completion of backfilling and installation of service connections and subsequent

to and as a separate operation from the closed circuit television inspection.

The suitably designed device shall be a mandrel, cylindrical in shape, and constructed with

an odd number of arms. The minimum diameter of the circle scribed around the outside of

the mandrel arms shall be equal to the allowable computed deflected diatn@term.

The contact length of the mandrel shall be measured between the points of contact on the
mandrel arm or between sets of prongs. This length shall not be less than that shown in the
following table:

Nominal Pipe Size Contact Length
(millimetres) (millimetres)
250 200
300 250
350 300
375 300
400 300
450 350
525 450
600 500

The mandrel shall be checked with amgwgo proving ring. The proving ring shall have a
diameter equal to the computed deflected diamete0.+/ mm. An acceptable mandrel
shall not pass through the proving ring. The proving ring shall be fabricated from 6 mm
minimum thick steel.

Any section of pipe that does not allow the mandrel to pass shall be considered to have
failed the deflection test.
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SPECIFICATION FOR INSTALLATION OF LOW
PRESSURE TYPE WASTEWATER SEWERS AND SERVICES

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of the pipe bed to receive the pipe, including
the supply of bedding material, and the supply and placement of the pipe and accessories,
as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all
things necessary for and incidental to the satisfactory performance and completion of all
work hereinafter specified.

3. MATERIALS
3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineering Manager

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.

All materials shall be approved by the Engineering Manager before any construction is
undertaken. If in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and replaced by the Contractor at
his expense.
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3.3  Pipe, Fittings and Accessories

Polyvinyl Chloride (PVC) Pipe

PVC pipe for low pressure wastewater sewermains shall be PVC SDR26 Series 160
Potable Water certified to CSA B137.3, 100 mm to 300 mm. Pipe joints shall be push on
type with rubber gasket seals capable of withstanding pressure equal to the rated pressure
of the pipe and withstanding thermal expansion and contraction. Gaskets and lubricants
used to join pipes shall be of a type compatible with the particular pipe or fitting being
used.

High Density Polyethylene (HDPE) Pipe

HDPE pipe and fittings for low pressure wastewater sewermainsshathde from a PE
3408 high density polyethylene resin compound meeting cell classification 345434C per
ASTM D3350; and meeting Type lll, Class C, Category 5, Grade P34 per ASTM D1238.
HDPE pipe and accessoriesngh diameter and larger, shall be 160 psi at’Fadeeting the
requirements of Standard Dimension Ration (SDR) 17 as minimum strength.

Fittings

All PVC low pressure sewer fittings shall be rated for 200 psi for use with Series 160 PVC
pipe and shall be certified to CSA B137.2 or B137.3.

Without limiting the generality of the foregoing "Fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances excepting valves. Fittings installed in the ground shall be
equipped with connections compatible with the type of pipe in use. Fittings installed in
valve chambers shall have Victaulic joints. All nuts and bolts exposed to the ground on all
fittings shall be ¥316 Stainless Steel and plainly marked. All other exterior nuts and bolts

to be minimum F304 Stainless Steel.

3.4 Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs, and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification MH 1600.

3.5 Sand

Sand for bedding and backfill shall be in accordance with Specification MH 1000.

4, EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.
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5. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification MH 1000.
5.2 Installation

5.2.1 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and levelled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout
its full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above
the top of the pipe for the full trench width. The sand for bedding and backfill supplied by

the Contractor, shall be well graded throughout and shall conform to the requirements
detailed in Specification MH 1000.

The pipe shall be laid and fitted together so that, when complete, the low pressure sewer
will have a smooth and uniform invert. The trench shall be free of water while the pipe is
being installed and bedded. The excavation of the trench shall be fully completed a
sufficient distance in advance so as not to interfere with the laying of the pipe. The
exposed end of the pipe shall be fully protected with an approved stopper to prevent earth
or foreign matter from entering the pipe. The interior of the pipe shall be kept free from all
dirt, cement or superfluous material of every description as the work proceeds. Damaged
pipes and those not meeting specifications shall not be used, and shall immediately be
removed from the work site by the Contractor at his expense.

5.2.2 Installation of Valves

Installation of valves shall be in accordance with Specification MH 1200. Valve box lids
are to be marked "S" for sewer.

5.2.3 Installation of Service Connections

New corporation stops of the proper size and located where specified to serve properties
shall be installed in the new main according to Specification MH 1700 prior to testing of
the new main.

Service connection installation shall be carried out in accordance with Specifications MH
1700, and the Standard Details. Minimum service size to be 38 mm CTS.
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5.2.4 Thrust Blocks

The thrust block shall bear against undisturbed soil only and the soil shall be cut smooth
and at the proper angle to the pipe. No horizontal struts or braces required for trench
bracing shall remain in the concrete thrust block. A bond breaker consisting of six (6) mil
polyethylene sheeting shall be installed between fittings, valves, or plugs and the concrete
of the thrust block to allow future removal of the thrust block without disturbing the fitting,
valve, or plug. Before any concrete is placed, all thrust block formwork shall be inspected
and approved by the Engineering Manager.

5.3 Joints

Joints shall be compatible with this manual and made in strict accordance with the
recommendations of the manufacturer.

5.4  Pipe Bedding and Backfill
The bedding and backfill shall be as specified and in accordance with this manual.
5.5 Existing Sewer Flow and Services During Reconstruction

Where a portion of an existing sewer is to be reconstructed, at the same grade and
alignment, the existing pipe shall be removed during excavation and sewer flow diverted
around the section under reconstruction. Written permission shall be obtained from the
Engineering Manager to allow flow through the section under construction. All existing
service connections shall be reconnected to junctions provided in the new sewer pipe
unless written permission is received from the Engineering Manager allowing the use of
service saddles. The Contractor may request permission from the Engineering Manager to
plug and abandon the sewer being replaced if the alignment does not interfere with the
reconstruction work.

5.6  Connection to Existing Stubs

The Contractor shall remove existing plugs and connect to existing sewers where shown on
the construction drawings. Where required, trench shoring shall be used to protect existing
pavement.

5.7 Break Into Existing Manholes or Sewers

The Contractor shall break into existing manholes or sewers at locations shown on the
construction drawings. This work shall be performed according to the requirements of this
Specification. Existing manhole floors shall be rechanneled and properly benched, the
junction area shall be grouted to form a smooth joint, all debris including concrete and



-5- SPECIFICATION MH 1450

excavated material shall be removed and the vicinity of the connection shall be left in a
tidy condition. Flow shall be maintained in the existing manhole or sewer.

When the installation of the pipe is by the open cut method or the auger method, the
Contractor shall cut a neat hole in the sewer or manhole wall. The location shall be
determined by the required alignment and grade of the new sewer pipe. An appropriate
saddle shall be installed on the sewer pipe or a hole shall be cut in the manhole wall. The
hole in the manhole wall shall be 25 mm larger than the outside diameter of the connecting
pipe. The connecting pipe shall be set into the saddle or the hole in the manhole. Where the
connection pipe is set into the manhole, it shall make a watertight and structurally sound
joint.

5.8  Plugging Existing Sewers
Where existing sewers are to be abandoned at a manhole-@if emid abandoned, the

abandoned section shall be effectively blocked at each end with a stiff concrete mixture to
the satisfaction of the Engineering Manager.

5.9 Existing Sewer or Water Services

Where existing sewers are to be abandoned or regraded to clear the new sewer, the
Contractor shall reinstall the service pipe as required and shall bed and backfill the pipe in
accordance with Specification MH 1000.

Where sewer or water services are removed and replaced for the Contractor's convenience,
the Contractor shall replace these services at his own expense. The Contractor shall also
replace any damaged services at his expense.

Where sewer or water services must be removed, relocated, or replaced in order to allow
installation of the new sewer main, the Engineering Manager will provide the Contractor
with a written request to remove and replace or relocate the existing services.

5.10 Method of Backfilling

For all pipe installations sand backfill shall extend to a depth of 200 mm above the top of
the pipe for the full trench width.

After the above initial backfilling has been completed and approved, the trench shall be
backfilled as specified and to the requirements of Specification MH 1000.
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5.11 Augering

Where specified or authorized by the Engineering Manager, the Contractor shall install the
sewermain by augering.

Excavation of shafts shall be in accordance with Specification MH 1000.

Shafts required for augering shall be straight wall type and shall be properly shored to
ensure the safety of workmen and to prevent slippage and movement of the surrounding
soils.

The size and location of such shaft shall be subject to approval by the Engineering
Manager. No excavation shall be made until approval has been granted. The nearest edge
of a shaft shall be a minimum of one (1.0) metre from the nearest edge of a pavement,
approach or other structure under which the augering is to take place.

Augered holes shall not exceed the largest outside diameter of the pipe by more than 25
mm.

All joints in the pipe shall be made before the pipe is pushed into the auger hole. It for any
reason, a length of pipe has to be withdrawn from the augered hole, then the entire length
of pipe already in the hole shall be moved back so as to ensure that the whole joint can be
remade outside of the augered hole.

No method of installation whereby tension is applied to the pipe shall be permitted.

Where the alignment and/or grade of the augered hole does not meet the requirements of
this Specification, the Contractor shall-aeger the hole. The Contractor will not be
permitted to use pipe, fittings, bends, etc., to correct any such deviations in alignment or
grade.

Pipe bedding and backfilling in the shafts shall conform to the requirements of this
Specification.

5.12 Testing

Hydrostatic and leakage testing shall be in accordance with Specification MH 1910, except
that the test duration will be 2 hours, at a test pressure of 0.65 Mpa and with only one
hour's worth of leakage allowed.

5.13 Flushing and Swabbing

Each section of the system shall be thoroughly cleaned by passing a foam swab, of
appropriate diameter, through the pipe, followed by adequate flushing, where required.
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6. QUALITY CONTROL
6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineering Manager
including all operations from the selection and production of materials through to final
acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto notwithstanding any inspection or approval that
may have been previously given. The Engineering Manager reserves the right to reject any
materials or works that are not in accordance with the requirements of this Specification.

6.2 Access

The Engineering Manager shall be afforded full access for the inspection and control
testing of construction materials, both at the site of work and at any plant used for the
production of the materials to determine whether the material is being supplied in
accordance with this Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineering Manager in accordance with Section 3 of this Specification.

6.4 Line and Grade

The pipe supplied shall be installed to the specified line and grade and as set in the field by
the Engineering Manager. Vertical variance from grade shall not exceed 50 mm and
horizontal variance from line shall not exceed 100 mm. Sharp bends will not be permitted
even though the pipe remains within these tolerances. Tees and bends shall be installed to
the grades and the locations specified or where required to connect to existing sewermains.
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SPECIFICATION FOR INSTALLATION OF SEWER
MANHOLES AND CATCHBASINS

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the supply and installation of manholes on new or existing
sewers, and catch basins, all as specified or shown on the drawings.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, materials, equipment, tools, supplies and all other
things necessary for and incidental to the satisfactory performance and completion of all
work as shown on the drawings and hereinafter specified.

3. MATERIALS
3.1 Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled and stored in a
careful manner , in accordance with the ma
satisfaction of the Engineering Manager.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.

All materials shall be approved by the Engineering Manager before any construction is
undertaken. If in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and replaced by the Contractor at
his expense.
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3.3 Manholes

Manholes shall be constructed of monolithic concrete, reinforced monolithic concrete, or
precast reinforced concrete. Precast reinforced concrete manhole sections shall be
constructed in accordance with ASTM Specification C76 Class Il or C478. Sulphate
Resistant Portland cement shall be used in the manufacture of all manholes. The cement
shall be manufactured in accordance with Specification CAB/77 and the concrete

shall conform to the requirements stated in Specification MH 1600. The manholes shall be
in accordance with the Standards Drawings.

3.4 Catch basins

Catchbasins shall be constructed of monolithic concrete, reinforced monolithic concrete, or
precast reinforced concrete as shown in the Standard Details. StRessgéant Portland
cement shall be used in the manufacture of catchbasins. The cement shall be manufactured
in accordance with CANAS-M77 and the concrete shall conform to the requirements
stated in Specification MH 1600.

3.5 Frames and Covers

Frames and covers for manholes and catchbasins shall conform to the dimensions in the
Standard Details.

All frames and covers to be installed in roadways are to be machined.

All units are to be true to the required pattern, free of cracks, gas holes, flows and
excessive roughness. Patterns shall be Titan Foundry's TF101M, TF102,-4/F463
required, or approved equal. Cover opening shall be bicafe

3.6 Cement Mortar

Cement Mortar shall consist of equal parts of SulpRasistant Portland Cement
manufactured in accordance with CANS-M77 and clean sharp mortar sand mixed dry
with only enough water added to make the mixture workable, all in accordance with
Specification MH 1600. Mortar that has begun to set shall not be used.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.
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S. CONSTRUCTION METHODS

5.1 Excavation

Excavation shall be in accordance with Specification MH 1000.
5.2 Installation

At the locations specified, the Contractor shall install a manhole or catchbasin on new or
existing sewers and connect the new or the existing sewers to the manhole or catch basin.
Manholes and catchbasins shall be constructed as specified. The size and type of
catchbasin shall be as specified.

As an alternative to the precast type of manhole base, the Contractor may use an open type
base to straddle the existing sewer. The bottom of the manhole may then-ibeptast

after the reinforcing has been placed as required for a precast manhole. The top of the

sewer must then be broken out and a smooth channel formed along the bottom of the

manhole.

The Contractor shall maintain existing sewer flows at all times.

Should the existing sewer be damaged in any way due to the Contractor's operation, the
Contractor shall repair any such damage and clean out the existing sewer as directed by the
Engineering Manager.

5.2.1 Manhole Gaskets

Preformed bituminous gaskets such as R#EK, flexible butyl rubber joint sealant such

as Kent Seal No.2 or approved equal shall be used between all precast concrete manhole
sections including adjusting rings and shall be placed between the cover frame and the
concrete on all manholes so as to provide a watertight manhole. This shall apply to
manholes on both wastewater and storm sewers.

5.2.2 Wrapping of Manholes

All manholes shall be wrapped with one layer oim polyethylene sheet from
immediately below the cover to a depth of three metres (3.0 m) below the ground surface.

5.3 Method of Backfilling

The space between the outside of the manhole or catchbasin and the wall of the excavated
area shall be backfilled to the requirements of Specification MH 1000.
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6. QUALITY CONTROL

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineering Manager,
including all operations from the selection and production of materials through to final
acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto notwithstanding any inspection or approval that
may have been previously given. The Engineering Manager reserves the right to reject any
materials or works that are not in accordance with the requirements of this Specification.

6.2 Access

The Engineering Manager shall be afforded full access for the inspection and control
testing of construction materials, both at the site of work and at any plant used for the
production of the materials to determine whether the material is being supplied in
accordance with this Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineering Manager in accordance with Section 3 of this Specification.

6.4 Line and Grade
Manhole or catch basins shall be installed to the line and grade specified and as set in the

field by the Engineering Manager. Vertical variance from grade and horizontal variance
from line shall not exceed the requirements of Specification MH 1400.
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SPECIFICATIONS FOR CONCRETE TO BE USED
IN UNDERGROUND WORKS

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover the preparation of sulphesestant concrete for, and all
concreting operations relating to, the construction of monolithic tunnel sewers, structures,
pipe cradles, skin coats, thrust blocking buttresses, anchors and other related concrete
works. This Specification is applicable to both reinforced and neinforced concrete
construction, but not prestressed concrete. Sulplkeatstant cement shall be used for all
concrete that is below ground level.

The work to be done by the Contractor under this Specification shall include the supply of

all materials, and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS

3.1 General

The Contractor shall be responsible for the supply and safe storage and handling of all
materials set forth in this Specification.

3.2 Handling and Storage of Materials

All materials shall be handled and stored in a careful and responsible manner, to the
satisfaction of the Engineering Manager. Storage of materials shall be in accordance with
the requirements of CANB23.1-M77 Section 9, Storage of Materials, except as
otherwise specified herein.

3.3 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.
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All materials shall conform to CANA23.1-M77.

All materials shall be approved by the Engineering Manager before any construction is
undertaken. If: in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and replaced by the Contractor at
his expense.

3.4 Portland Cement Concrete Constituent Materials
3.4.1 Aggregates

The Contractor shall furnish in writing to the Engineering Manager the location of the
sources where aggregate will be obtained ill order that it may be inspected and tentatively
approved by the Engineering Manager. Changes in the source of aggregate supply during
the course of the Contract shall not be permitted without notification in writing to and the
express approval of the Engineering Manager.

(@) Fine Aggregate

Fine aggregate shall conform to the requirements of CAR®1-M77, Section 5,
Aggregates.

(b)  Coarse Aggregate

Coarse aggregate shall conform to the requirements of X2831-M77, Section
5, Aggregates.

The grading of coarse aggregates shall conform to the requirements of Table 3,
Group 1 Aggregate, CANB23.1-M77.

3.4.2 Cement

All cement used shall be Type 50 SulphResistant Portland Cement conforming to the
requirements of CAN&5-M77, Portland Cement.

Cement shall be kept in weathertight storage that will protect it from moisture and
contamination, and in such a manner as to permit inspection, sampling and identification,
where required, of each lot.

Check tests of cement which has been previously approved by the Engineering Manager
will be made from time to time by the Engineering Manager and any cement which fails to
comply with the requirements of CANSS-M77 shall be rejected, notwithstanding any
certificate of acceptance that may have been previously given. Cement that has been
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TABLE MH 1600

CONCRETE REQUIREMENTS FOR UNDERGROUND WORKS

SPECIFICATION MH 1600

Portion of Structure Maximum Size Cement | Maximum Minimum Maximum Air Minimum
of Aggregate Type Water Specified Allowable | Cement| Cement
Based on Cement | Compressive Slump
Square Openings Ratio Strength at
28 days
(mm) (MPa) (mm) (%) (kg/m°)
A) Monolithic Sewers,
Structures, All Other
Concrete not included
in "B"
i) For Thickness less 50
than 200 mm Sulphate
20 Resistant 0.45 30 80 3-6 320
i) For thickness
equal to or 50
greater than Sulphate
200 mm 4 Resistant 0.45 30 80 3-6 320
B) Pipe cradles, Skin 50
Coats, Thrust Blocks, Sulphate
Buttresses, Anchors 40 Resistant 0.55 20 100 3-6 240
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rejected for any reason must be removed immediately by the Contractor at his expense.
3.4.3 Water
Water used for mixing concrete and for curing shall be clean and free from injurious
amounts of oil, acid, alkali, organic matter or other deleterious substances. It shall be equal
to potable water in physical and chemical properties.
3.4.4 Admixtures
No admixture, other than AEEntraining Agent and Type WN Water Reducing Agent,
shall be used without the written authorization of the Engineering Manager, unless
otherwise specified.
(&  Air-Entraining Agent

The Air-Entraining Agent shall conform to the requirements of CANS6.1-M.
(b)  WaterReducing Agent

The WatetrReducing Agent shall be Type WN and shall conform to the
requirements of CAN&266.2-M.

(c) Other Admixtures

No other admixtures will be authorized for use in Portland Cement Concrete unless
specifically authorized in writing by the Engineering Manager.

3.4.5 P.V.C. Waterstops

Except in monolithic sewer construction, the Contractor shall provide an approved type of
waterstop for all construction joints, including the joining of successive days pours. Except
where specified, waterstops shall be 125 mm wide by 9.5 mm thick pokghigiide

Arctic grade Duraseal, Keroseal or approved equal. Waterstops shall be set and spliced in
accordance with the manufacturer's recommendations.

3.4.6 Reinforcing Steel

Reinforcing steel shall be deemed to include all reinforcing bars, tie bars, dowel bars and
bar mat reinforcement, including all bar accessories.

All reinforcing steel shall be supplied according to the type and dimensions as specified.
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All reinforcing steel shall conform to the requirements of CSA Standard G30.12; Billet
Steel Bars for Concrete Reinforcement. If, in the opinion of the Engineering Manager, any
reinforcing steel provided for the concrete works exhibits flaws in manufacture or
fabrication, such material shall be immediately removed from the site and replaced with
acceptable reinforcing steel.

The reinforcing steel shall be supplied in accordance with the following requirements:

(@ Deformed Reinforcing Bars shall be Grade 40 deformed bars.

(b)  Tie Bars shall be Grade 40 deformed bars.

(c) Dowel Bars shall be Grade 40 plain bars.

(d)  Bar Accessories shall be of a type approved by the Engineering Manager.

All reinforcing steel shall be straight and free from paint, oil, millscale and injurious
defects. Rust, surface seams, or surface irregularities will not be cause for rejection
provided that the minimum dimensions, crgsstional area and tensile properties of a
hand wirebrushed specimen are not less than the requirements of CSA Standards
G30.12M.

3.4.7 Curing Compound

Curing compound shall be a liquid membrdiaeming curing compound conforming to the
requirements of ASTM C309.

3.4.8 Grout

Grout shall consist of one part Type 50 cement and one part sand with sufficient water to
produce a mortaike consistency.

3.4.9 Bonding Agents

Bonding agents shall be of a type approved by the Engineering Manager.

3.4.10 Form Coating

Form coating shall be of a type approved by the Engineering Manager.

3.4.11 Emulsified Asphalt Waterproofing

Preparation of concrete surfaces for waterproofing shall be carried out at the locations
shown on the drawings, as specified, or as designated by the Engineering Manager.
Surface shall be clean and free from dust, oil, grease, salt and loose or spalled material.

Surfaces shall be smooth, even and free from projecting mortar, concrete fins,
honeycombs, and other irregularities.
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Waterproofing shall be carried out at the locations shown on the drawings, as specified or
as designated by the Engineering Manager. Unless otherwise specified, waterproofing shall
be in accordance with CGSB Specification-@-3a1967 or latest revision thereof;
"Recommended Methods of Application of Emulsified Asphalts for Dampproofing or
Waterproofing”.

3.4.12 Mix Design Statement

For each type of concrete to be used, the Contractor shall provide the Engineering Manager
with a Mix Design Statement certifying the constituent materials and mix proportions that
will be used in the Sulphatesistant Portland Cement Concrete. The Contractor shall also
supply reasonable evidence to the Engineering Manager that the mix proportions selected
will produce concrete of the specified strength, workability and Yield.

A waterreducing agent as approved by the Engineering Manager and not exceeding the
manufacturer's recommended quantity may be used. Where additionalredaieing
agent is required, written approval shall be required from the Engineering Manager.

The Mix Design Statement must be submitted to the Engineering Manager prior to the
delivery of any concrete to the site. Once approved by the Engineering Manager, all
concrete shall be supplied in accordance with this statement, which shall be called the Job
Mix Formula.

No changes in Mix Design will be permitted without following the above procedures.
Proportioning of fine aggregate, coarse aggregate, cement, watmtraining agent, and
waterreducing admixture shall be such as to Yield concrete having the required strength,
watercement ratio, slump, air content, cement content and workability, as specified in
Table MH 1600.

3.4.13 Concrete Supply

Unless otherwise specified, the use of a readyed concrete plant shall only be
permitted. Concrete shall be proportioned, mixed and delivered in accordance with the
requirements of CAN&23.1-M77, Section 18, Production of Concrete, except that the
transporting of readynixed concrete in nemagitating equipment shall not be permitted
without the written authorization of the Engineering Manager.

Unless otherwise directed by the Engineering Manager, the discharge of neiadyl
concrete shall be completed withl22 hours after the introduction of the mixing water to

the cement and aggregates, unless an extension of time is authorized by the Engineering
Manager. All delivery tickets shall indicate the time of batching.

The Contractor shall maintain all equipment used for handling and transporting the
concrete in a clean condition and proper working order.
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4. EQUIPMENT

All equipment shall be of a type approved by the Engineering Manager. The equipment
shall be in good working order, kept free from hardened concrete or foreign materials, and
shall be cleaned at frequent intervals.

The Contractor shall have at all times sufficient standby equipment available.

5. CONSTRUCTION METHODS
5.1 Forming

Forms shall be built true to line and grade, mortar tight, sufficiently rigid to prevent
displacement or sagging between supports and to properly withstand action of vibrators.
They shall be constructed of wood, steel, or other approved materials. All exposed concrete
surfaces shall be formed with 19 mm Douglas Fir plywood made with waterproof glue and
specially manufactured for concrete formwork. The surface of these forms shall be
absolutely level and smooth.

For unexposed surfaces and rough work, sqadge lumber may be used. "Unexposed"
means any concrete surface that will not be exposed to view upon completion of the
project. All edges shall be square, all sheets uniform in thickness and of such size as to
provide as few joints as possible. Joints shall be tight and flush, backed solidly and
rendered watertight.

All formwork shall be provided with adequate cleanout openings to permit inspection and
easy cleaning after all reinforcement has been replaced. Interior and exterior comers shall
have a 20 mm minimum fillet or chamfer strip.

Forms shall be tight so as to prevent the leakage of mortar or water. They shall be properly
braced or tied together by means of tie rods or bolts. The type of tie to be used shall be
subject to the approval of the Engineering Manager. Any holes or recesses left in the
concrete shall be filled or plugged in a manner satisfactory to the Engineering Manager.
No tie shall be used which leaves a hole entirely through the concrete wall. Use of tie wires
will not be permitted.

Unless otherwise called for, or unless written instructions to the contrary are given by the
Engineering Manager, earth structures shall not be used to form concrete, except that thrust
blocks shall be poured against undisturbed soil.
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5.2 Cleaning of Forms

Before placing concrete within the forms they shall be thoroughly cleaned of all shavings,
sawdust and debris of every nature. Beforeigieg, all form surfaces shall be carefully
cleaned.

The surface of forms for exposed concrete shall be coated with-gtainimg mineral oil.
5.3 Form Openings

The Contractor shall provide special forms for openings in walls and floors for the
installation of pipes, gates, flanges, etc., after the concrete has been poured. All such
approved openings shall be provided with a waterstop and keyway in the face of the
openings so that a watertight anchorage of the filling concrete may be obtained.

5.4  Stripping Forms

Forms shall remain in place a sufficient time to allow the concrete to set properly and the

Contractor shall assume all responsibility for removal of forms. In no case shall forms be

removed until concrete has attained sufficient strength to carry its own weight and the

loads upon it with safety. Forms for walls shall not be removed sooner than two days after
concreting. The Engineering Manager, may, when he deems it advisable, order the forms
to remain in place for a longer time.

Special care shall be taken in stripping forms so as not to break concrete edges. Any
portion of concrete damaged while stripping forms may be ordered tom down and recast at
the discretion of the Engineering Manager. Upon the removal of forms, the Engineering
Manager shall be notified by the Contractor. The Engineering Manager, after inspecting
the newly stripped surface, will designate how the slightly damaged portions of concrete, if
any, may be pointed up or touched in any manner before having been inspected by the
Engineering Manager.

5.5 Placing Concrete

Prior to the placing of any concrete, the Contractor shall submit for approval his proposed
construction schedule, including location of all construction joints. No deviations from this
approved schedule shall be permitted except as shall be approved in writing by the
Engineering Manager.

Concrete shall be conveyed as rapidly as possible from the mixer or truck to the place of
final deposit using methods that will prevent the separation or loss of the materials.

Before placing concrete in forms or excavated areas for foundations or footings, they shall
be thoroughly cleaned of all loose and foreign material and the forms thoroughly wetted or
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otherwise treated to prevent adherence of concrete to forms. Chemicals shall not be used to
remove ice or foreign materials from the forms.

All water shall be removed from the excavations before concrete is deposited and any flow
of water shall be diverted through proper side drains or be removed by other approved
methods so as to prevent washing of the freshly deposited concrete.

Concrete shall be deposited as nearly as practicable ifindas position to avoid
segregation due to rehandling or flowing. Concreting shall be carried on at such a rate that
the concrete is at all times plastic and flows readily into the spaces between the bars. No
concrete that has partially hardened or been contaminated by foreign material shall be
deposited on the work.

When concreting is once started, it shall be carried on as a continuous operation until the
placing of the panel or section is completed. Top surfaces shall generally be level. When
construction joints are necessary, they shall be made in accordance with this Specification.

5.6 Vibrating

Vibrating shall be used whenever concrete is placed. Vibration shall be sufficiently intense
to cause the concrete to flow or settle readily into place. Vibrators shall not be used to flow
or place concrete horizontally. Form vibrators shall be used when sections are too small for
the internal type of vibrator. A sufficient number of vibrators shall be employed so that the
required rate of placement, vibration throughout the entire volume of each layer of
concrete and complete compaction are secured. At least one extra vibrator shall be kept on
hand at all times for emergencies. Vibration shall not be continued on anyone spot to the
extent that pools of grout or water are formed. Care shall be taken to avoid any
disturbances of concrete that has become too stiff to regain plasticity when vibrated.
Vibration shall not be applied to steel that has been inserted into partially hardened
concrete.

Chuting of concrete will be allowed only as approved by the Engineering Manager. No
concrete shall have a free fall of over one metre (1.0 m), and if this height is exceeded, it
shall be conveyed in place by approved spouts or chutes.

Surfaces that are to be finished shall be brought to proper grade, struck off: and finished in
a workmanlike manner. No honeycombing, rough spots or protruding stones shall be left
exposed. When a section of slab concrete is once placed, it shall be left entirely
undisturbed until the concrete is thoroughly hardened.

5.7 Construction Joints

Joints must be approved by the Engineering Manager and shall be so made and located as
to least impair the strength of the structure.
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Before depositing new concrete on or against concrete that has set, the existing surfaces
shall be thoroughly roughened by hammers, and cleaned of laitance, foreign matter and

loose particles. The existing surfaces shall be dried where possible, followed by 25 mm of

grout consisting of one part cement to one part sand with sufficient water to produce a

mortar consistency. New concrete shall be placed before this grout has obtained its initial

set.

5.8  Finishing Concrete

On all surfaces the cavities produced by form ties and all other small pits or openings shall,
after inspection by the Engineering Manager, be cleaned of loose particles and thoroughly
saturated with water, after which all such cauvities, pits, or openings shall be neatly stopped
with pointing mortar consisting of cement and fine aggregate mixed in the same
proportions as used in the concrete. The mortar shall be mixed in small quantities and shall
be used only when plastic.

The top surface of slabs shall be screeded and bullfloated to the proper profile and
smoothed with magnesium float. Care shall be taken to avoid an excess of water in the
concrete and to drain or otherwise promptly remove any water that comes to the surface.
Sprinkling or dusting the surface with a dry mixture of cement or sand shall not be
permitted.

All surfaces after finishing shall be cured as specified herein.
5.9  Curing of Concrete

Before actual concrete placement begins, the Contractor shall have all equipment needed
for adequate curing of the concrete on hand and ready to use. Concrete curing shall
conform to CAN3A23.1-M77, Clause 21.1.

All concrete shall be adequately protected from injurious action by the sun. Fresh concrete
shall be protected from heavy rains, flowing water and mechanical injury. All concrete
shall be kept wet for a period of not less than seven (7) days by covering with water or
with an approved watesaturated covering or by means of a commercial membrane curing
compound. Where wood forms are left in place for curing, they shall be kept wet at all
times to prevent opening at the joints and drying out of the concrete. If a commercial
membrane curing compound is to be used, it shall meet the requirements of the CAN3
A23.1-M77, shall be approved by the Engineering Manager and applied in strict
accordance with the manufacturer's recommendations. The membrane material shall be so
applied that the concrete surface is completely coated and sealed at one application.

5.10 Cold Weather Requirements
The requirements of CANB23.1-M77 shall govern except where amended herein. The

Municipality reserves the right to order all work stopped with the onset of winter weather.
When placing concrete at or below a temperature of five degrees centigrade (5°C) or
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whenever, in the opinion the Engineering Manager, the atmospheric temperatures will
probably fall below this limit within the twentfour (24) hours after placing concrete, all
aggregate and water shall be -pemated and all reinforcement, forms and ground with
which the concrete is to come in contact shall be defrosted. No concrete shall be placed on
frozen ground.

The Contractor shall have on the job, ready to install, adequate equipment for heating the
materials and the freshly placed concrete and for enclosing the work so as to maintain a
temperature in the enclosure of at least ten degrees centigrade (10°C) or greater for a
period of five (5) days after placing.

The entire structure shall be enclosed by means of tarpaulins supported on frameworks or
by means approved by the Engineering Manager. Freshly placed concrete and the
surrounding air shall be maintained at a temperature of at least ten degrees centigrade
(10°C) for a period of five (5) days after placing. Within this enclosure, such means of
artificial heat shall be provided as will maintain the temperature specified continuous and
with a reasonable degree of uniformity in all parts of the enclosure. All exposed concrete
surfaces within the heated areas shall be wetted with a hose whenever instructions are
received from the Engineering Manager to do so. All heaters shall be vented by a chimney
and no direct fired heaters shall be allowed. Heating appliances shall not be placed in such
a manner as to endanger formwork or expose any area of the concrete to drying out or
other injury due to excessive temperatures. The Contractor shall provide adequate fire
protection accessible at all times at each location where heating is in progress and shall
maintain watchmen or other attendants to keep the heating units in continuous operation.

5.11 Concrete Placing Against Existing Structures

Where new concrete is to be placed against existing concrete, the existing surface shall be
thoroughly cleaned to remove loose sand, gravel, dirt, grease and other foreign material.
Immediately before pouring the concrete, the horizontal surfaces shall be treated as
specified in Clause 5.7, "Construction Joints", in this section, and vertical surfaces shall
receive a brush coat of mortar.

Where existing reinforcing steel is to extend into new concrete, it shall be thoroughly
cleaned and. wire brushed to remove all oil, dirt, rust, scale and other foreign material
immediately before new concrete is poured.

5.12 Placing Reinforcement
Reinforcement shall be placed at locations as specified or as subsequently ordered by the
Engineering Manager. All reinforcement details shall be in accordance with -@2B.3-

M77.

All splices used shall have laps of at least 24 bar diameters or 300 mm (whichever is
greater) to transfer the stresses between bars by bond.
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Reinforcing shall be adequately supported by means of concrete blocks, chairs, or spacers
and secured against displacement during concrete placing. Brick, wood, gypsum, tile or
similar materials shall not be used to support the reinforcement.

6. QUALITY CONTROL
6.1 Inspection

All workmanship and all materials furnished and supplied under this Specification are
subject to close and systematic inspection and testing by the Engineering Manager,
including all operations from the selection and production of materials through to final
acceptance of the specified work. The Contractor shall be wholly responsible for the
control of all operations incidental thereto notwithstanding any inspection or approval that
may have been previously given. The Engineering Manager reserves the right to reject any
materials or works that are not in accordance with the requirements of this Specification.

6.2  Access

The Engineering Manager shall be afforded full access for the inspection and control

testing of concrete and constituent materials, both at the site of work and at any plant used
for the production of concrete, to determine whether the concrete is being supplied in

accordance with this Specification.

6.3 Materials

All materials supplied under this Specification shall be subject to testing and approval by
the Engineering Manager in accordance with Section 3 of this Specification.

6.4  Concrete Quality

Quality control tests will be used to determine the acceptability of the concrete supplied by
the Contractor.

The Contractor shall provide, without charge, the samples of concrete and of the
constituent materials required for quality control tests and provide such assistance and use
of tools and construction equipment as is required.

The frequency and number of concrete quality control tests shall be in accordance with the
requirements o€AN3- A23 .1- M77.

An outline of the quality control tests is as follows:
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Slump tests shall be made in accordance with GAR3.2-5C, Slump of Concrete. If the
measured slump falls outside the limits specified in Section 3 of this Specification, a
second test shall be made. In the event of a second failure, the Engineering Manager
reserves the right to reject the use of the batch of concrete represented.

Air content determinations shall be made in accordance with CGARB32-4C, Air
Content of Plastic Concrete by the Pressure Method. If the measured air content falls
outside the specified limits, a second test shall be made at any time within the specified
discharge time limit for the mix. In the event of a second failure, the Engineering Manager
reserves the right to reject the batch of concrete represented.

Samples of concrete for test specimens shall be taken in accordance withA28KR3.C,
Sampling Plastic Concrete.

Test specimens shall be made and cured in accordance with-82N3C, Making and
Curing Concrete Compression and Flexure Test Specimens.

Compressive strength tests at tweeight (28) days shall be the basis for acceptance of all
concrete supplied by the Contractor. For each tweiglgt (28) day strength test, the
strength of two companion standamdred test specimens shall be determined in
accordance with CAN323.2-C, Compressive Strength of Cylindrical Concrete
Specimens, and the test result shall be the average of the strengths of the two specimens.

Compressive strength tests on specimens cured under the same conditions as the concrete
works shall be made to check the strength of the concrete and to check the adequacy of
curing and/or cold weather protection. For each falced strength test, the strength of

two field-cured specimens shall be determined in accordance with G®S3C,
Compressive Strength of Cylindrical Concrete Specimens, and the test result shall be the
average of the strengths of the two specimens.

The costs of concrete testing will be borne by the Owner, unless otherwise specified.
6.5  Addition of Water

After initial mixing, no water may be added except if, at the start of discharge the
measured slump of the concrete is less than specified and no more than 60 minutes have
elapsed from the time of batching to the start of discharge. Water added shall not exceed
12 litres per cubic metre. The mixer drum shall be turned a minimum of 30 revolutions at
mixing speed and the slump and air content shall be tested.
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6.6  Corrective Action

Acceptance criteria for compressive strengths of laboratiorgd cylinders shall conform

to Sections 17.5 and 17.6 of CAM®3.1-M77. The Contractor shall, at his own expense,
correct such work or replace such materials found to be defective under this Specification
in an approved manner to the satisfaction of the Engineering Manager.
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SPECIFICATION FOR INSTALLATION OF
WATER SERVICES (19 mm to 50 mm)

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of the construction of 19 mm to 50 mm water
services. The work involved shall include the tapping or cutting into the watermain and the
supply and installation of the corporation stops, service clamps, cast iron split sleeves, tees,
retaining clamps, water service pipe and curb stops and boxes.

The work to be done by the Contractor under this Specification shall include the supply of

all materials, and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

3. MATERIALS
3.1 Building Water Service Pipe and Appurtenances

Building water service pipe shall be Polyethylene Water Service Pipe (160 psi) and shall
conform to ASTM D1248 and be certified to CSA BI37.1, 160 psi. The minimum size
shall be 19 mm diameter. Stainless steel inserts shall be used at all compression fitting
connections.

All pipes shall be "Copper Tube Size" (CTS).

In the case where a water service is being installed within 15 metres of a post, existing or
future petroleum products storage and/or sales property, building water service pipe shall
be copper Type K annealled, conforming to ASTM B&3 The minimum size shall be 25

mm diameter.

Main stops shall be Standard Waterworks type with compression copper connections. Main
stops shall be all brass or bronze construction.

Main line service clamps shall be Robar 2616 DB full stainless steel. All materials shall be
a minimum T316 stainless steel.

The metal parts of repair saddles for plastic mains must be T316 stainless steel.
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Curb stops shall be cast bronze body and shall be eitherfpredplug type or ball valve

type. All parts shall be brass or bronze, or stainless steel. Curb stops shall open and close
completely in 90° of turn and shall have straight through unobstructed flow when fully
open. The starting or operating torque of the stop shall not exceed 7 Neeti@s. The
operating plug or ball shall have a rectangslaaped head, aligned with the parts to
provide a direct indication of the position of the valve. Curb stops shall be electrically
continuous between their operating head and both connections.

Curb stops to have a service box with bituminous coated, cast iron end sections and
blackpipe riser section with stainless steel stem to suit depth of bury. Top of cast iron box
to be marked "Water". Plastic sidewalk collars shall be installed on the box immediately

below the box top.

4. CONSTRUCTION METHODS
4.1  Direct Tapping of Corporation Stops

Direct tapping of corporation stops will be allowed on watermains for the sizes of
watermains and service lines shown in Table MH 1700.

The corporation stops shall be tightened into asbestos cement and ductile iron watermains
with 70 N.m to 80 N.m of torque with 1 to 3 threads showing and into PVC Class Pipe
with 35 N.m to 40 N.m of torque. The thread of the corporation stops used on PVC class
watermain and ductile iron watermains shall be wrapped with three to four wrappings of
Teflon pipe thread tape before installation of the corporation stop.

4.2  Service Clamps and Stainless Steel Tapping Sleeves
Service clamps and stainless steel tapping sleeves will be required as detailed in Table MH

1700. Service clamps shall have double bolts and be of an approved design. Stainless steel
tapping sleeves shall be of an approved design



4.3

Table MH 1700

SPECIFICATION MH 1700

Watermain Material & Size Service Size
1925 mn 38 mm | 50 mm
()| Asbestos Cement
100 mm SC NA NA
150 mm- Class 150 SC SC SC
150 mm- Class 200 ST SC SC
200 mm- 400 mm ST SC SC
(i) | Ductile & Cast Iron
100 mm ST Tee Tee
150 mm ST SC SC
200 mm- 300 mm ST SC SC
(i) | PVC-C900
150 mm- 300 mm ST SC SC

ST - Standard direct tap allowed
SC- Service clamp required (Robar 2616 DB)
Tee- Tee required in main

4.4

Excavation, bedding and backfill shall be done in accordance with Specification MH 1000.

4.5

19 mm corporation stops shall be installed in the top quadrant of the watermain at an angle
of between 0° and 30° to the horizontal. 50 mm corporation stops shall be installed
horizontally into the watermain. A combination horizontal and vertical goose neck shall be
made without kinking the service pipe or exceeding the pipe manufacturer's maximum
recommended curvature and also so as to provide maximum cover to the service. Do not
use pipe that has been kinked or buckled.

Excavation, Bedding and Backfill

Installation of Water Service Pipe

Couplings will not be permitted on service installations.
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4.6  Corporation Stops, Curb Stops and Curb Stop Boxes

Corporation stops, curb stops and curb stop boxes of an approved design shall be installed
for each service connection. A 0.05 cubic metre sump consisting of 20 mm to 25 mm clean
crushed stone shall be constructed for each curb stop.

4.7  Curb Stop Markers
Curb stop markers shall be installed as specified.
4.8 50 mm Service Connections to a 100 mm Watermain

A 100 mm x 100 mm x 100 mm tee shall be installed by cutting into the 100 mm
watermain. A 100 mm plug, which has been tapped to receive the 50 mm corporation stop,
shall be installed in the tee outlet and shall be held onto the tee with a steel retaining clamp
of approved design and materials and shall be provided with approved corrosion
protection.

4.9 Installation and Backfill

Under paved areas or areas proposed for pavement, service connections shall be installed
by augering or by a method approved by the Engineering Manager. In other areas,
installation shall be made by using either the open cut method or augering. All service
installation trenches or shafts shall be backfilled as specified and must conform to
Specification MH 1000.
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SPECIFICATION FOR INSTALLATION OF
LARGE WATER SERVICES (larger than 50 mm)

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of the construction of water services larger than
50 mm. The work involved shall be the connection to the watermain, supply and
installation of control valve, valve spindle, valve box, water service pipe and other fittings
as required.

The work to be done by the Contractor under this Specification shall include the supply of

all materials, and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as hereinafter specified.

Classes of Services

Large water service shall be classified as one of the following:

(@) Domestic Service

(b)  Combined fire standpipe and domestic service
(c) Sprinkler service

(d)  Combined sprinkler and fire standpipe service.

3. MATERIALS
3.1  Supply, Handling and Storage of Materials

The Contractor shall be responsible for the supply, safe storage and handling of all
materials set forth in this Specification. All materials shall be handled in a careful and
responsible manner, to the satisfaction of the Engineering Manager.

3.2 Testing and Approval

All materials supplied under this Specification shall be subject to inspection and testing by
the Engineering Manager or by the Testing Laboratory designated by the Engineering
Manager. There shall be no charge to the Municipality for any materials taken by the
Engineering Manager for testing purposes.
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All materials shall be approved by the Engineering Manager before any construction is
undertaken. If in the opinion of the Engineering Manager, such materials, in whole or in
part, do not conform to the Specification detailed herein or are found to be defective in
manufacture or have become damaged in transit, storage or handling operations, then such
material shall be rejected by the Engineering Manager and replaced by the Contractor at his
expense.

3.3  Pipe, Fittings and Accessories

Polyvinyl chloride (PVC) Pipe

PVC pipe for water distribution shall conform to AWWA StandaidSI/AWWA C900-

81, "Polyvinyl Chloride (PVC) Pressure Pipe 4 inch through 12 inch for Water". Pipe joints
shall be push on type with rubber gasket seals capable of withstanding pressure equal to the
rated pressure of the pipe and withstanding thermal expansion and contraction. Gaskets
shall be oil and gas resistant type and shall conform to ASTM-F87and shall be
supplied by the manufacturer of the pipe.

Fittings

All PVC watermain fittings shall be Class 150 for use with AWWA C900 PVC pipe and
shall conform to ASTM D1598, ASTM D2837, and ASTM D1599.

Without limiting the generality of the foregoing "Fittings" shall be taken to mean tees,
elbows of all angles, crosses, caps, plugs, increasers or reducers, "Y" connections and all
other such appurtenances excepting valves and hydrants. Fittings installed in the ground
shall be equipped with connections compatible with the type of pipe in use. Fittings
installed in valve chambers shall have Victaulic joints. All nuts and bolts exposed to the
ground on all fittings shall be-316 Stainless Steel and plainly marked. All other exterior
nuts and bolts to be minimum304 Stainless Steel.

3.4  Thrust Blocks

Thrust blocks shall be installed at all tees, wyes, elbows, bends, plugs, and crosses where
required. Thrust blocks shall consist of concrete as specified in Specification MH 1600.

35 Sand

Sand for bedding and backfill shall be in accordance with Specification MH 1000.

4, EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.
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5. CONSTRUCTION METHODS

Connection to watermains of large services shall be done by one of the following methods,
such method to be approved by the Engineering Manager.

(@) Connecting to an existing tee
(b)  Cutting out a section of the watermain and installing a tee
(c) Installing a stainless steel tapping sleeve and valve.

5.2 Position of Control Valves
5.2.1 Domestic Services

Domestic services shall have the control valve installed at a point in the Streeff-figdt
300 mm from the property line.

5.2.2 Combined Fire Standpipe and Domestic Service, Sprinkler Service, or
Combined Sprinkler and Fire Standpipe Services

Combined fire standpipe and domestic service, sprinkler service, or combined sprinkler
and fire standpipe services shall have the control valve installed at a point in the Street as
close to the watermain as possible.

5.3 Services of the Same Size as the Watermain

Services of the same size as the watermain shall be installed by cutting out a section of the
watermain and installing a tee.

5.4  Service Connections to a 100 mm Watermain

Service connections to a 100 mm watermain shall be installed by cutting out a section of
the watermain, installing a 100 mm x 100 mm x 100 mm tee and an reducer to 150 mm and
installing a 150 mm service line

5.5 Service Installation

Installation of the service line shall be as specified in Specification MH 1100. Valves and
hydrants shall be installed as specified in Specification MH 1200.
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%.6 Installation and Backfill

Under paved areas or areas proposed for pavement, service connections shall be installed
by augering or by a method approved by the Engineering Manager. In other areas,
installation shall be by using either the open cut method or augering.

All service installation, trenches or shafts shall be backfilled as specified and must
Specification MH 1000. Large services shall not be installed in the same trench with any
sewer.

5.7 Hydrostatic Testing and Disinfection

Hydrostatic testing and disinfection shall be performed on all services as described in
Specifications MH 1910 and MH 1920.
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SPECIFICATION FOR INSTALLATION OF GRAVITY SEWER SERVICES

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION
This Specification shall cover all phases of the construction of sewer services.

The work to be done by the Contractor under this Specification shall include the supply of

all materials, and the furnishing of all superintendence, overhead, labour, equipment, tools,
supplies and all other things necessary for and incidental to the satisfactory performance
and completion of all work as shown on the drawings and herein specified.

3. MATERIALS
3.1 Pipe, Fittings and Accessories

Sewer service pipe shall be polyvinyl chloride (PVC) plastic pipe and shall conform to
ASTM Standard EB03477C with "Plastyton” type rubber gasket joints. Plastic sewer
service pipes shall have a Standard Dimension Ratio (SDR) of 35 or smaller.

Sewer service tees and saddles shall be of the same type and material as the sewer service
pipe. Plastic saddles shall be secured to the sewermain with stainless steel straps around
the sewer main. Tees shall be used on all new main installations. All sewermain fittings
shall be the fabricated type only.

Sewer service couplers used to connect two pipes of similar or dissimilar material must
have rubber gasket joints. The manufacturer of the coupler or adaptor must specifically
state that the coupler or adapter will mate the two different pipe types usedealed
slip-on joints or solvent weld joints will not be permitted.

Tees, wyes and bends shall be preformed injection molded or fabricated types and shall be
constructed with the same materials and be of the same class as the sewer pipe to which
they are connected. PVC approved products for 250 mm and larger diameter fittings shall
be the fabricated type only.

Maximum standard bend fitting angle is 22 degrees. Larger angled bends (45 & 90 degree)
must be the longweep type fitting.
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3.2 Cement Mortar
Cement mortar shall be in accordance with the requirements of Specification MH 1600.
3.3 Sand

Sand for bedding and backfilling shall be in accordance with Specification MH 1000.

4. EQUIPMENT

All equipment, implements, tools and facilities used shall be of a type approved by the
Engineering Manager. The Contractor shall have sufficient standby equipment available at
all times.

5. CONSTRUCTION METHODS

5.1 Excavation and Backfill

Excavation and backfill shall be in accordance with Specification MH 1000.

5.2  Bracing, Shoring and Cribbing

Bracing, shoring and cribbing for the construction of sewer services shall be in accordance
with Specification MH 1000, and in accordance with the latest revision of the "Workplace,
Safety and Health Act".

5.3 Connection to Sewer Mains

Where precast junctions exist in the sewer mains, connections shall be made to these
junctions as specified in Clause 5.3 of this Specification.

Bedding and backfilling for saddles and junctions shall be as specified in this
Specification. Precast or preformed junctions, saddles and risers installed for future
connection and sewer services installed to the property line shall be sealed with an
approved plug prior to backfilling the trench.

Where precast or preformed junctions do not exist on the sewer main, special connections
may be permitted. The method to be used must be approved by the Engineering Manager
and shall consist of one of the methods described in Clause 5.3.1, 5.3.2 or 5.3.3.
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5.3.1 Insertion of Tee or Wye Junction

A section of sewer main shall be removed and a tee or wye junction compatible with the

sewer main shall be installed. The service pipe shall then be connected to the tee or wye in
a watertight and structurally sound manner. This method shall be used on all new main

installations.

5.3.2 Installation of Service Saddle

A neat circular hole of sufficient size to accept an approved saddle should be cut in the
sewer main with a hole saw designed for that purpose and a service saddle shall be
installed into the main in accordance with the manufacturer's recommendations. The
service saddle and the service pipe connection to the saddle shall be installed in a
watertight and structurally sound manner. The saddle shall be so installed that it does not
protrude into the sewer main beyond the inside wall of the sewer main. Saddles may not be
used on clay tile sewermains.

Saddles shall be installed with the outlet pipe at the angle from vertical equal to that of the
connection it is to serve. The minimum angle shall be one degree up from horizontal.

5.3.3 Other Methods

Other methods that provide a watertight and structurally sound connection of the sewer
service pipe to the sewer main may be approved by the Engineering Manager.

5.4 Installation of Pipe

All pipe shall be installed on a thoroughly compacted 100 mm thick bed of sand placed in
the bottom of the trench prior to installation of the pipe in the trench. This bed of sand shall
be fully compacted and levelled throughout the full width of the trench to the exact grade
specified, so that the barrel of the pipe shall be uniformly and fully supported throughout
its full length. Compacted sand backfill shall extend to a minimum depth of 200 mm above
the top of the pipe for the full trench width.

All bell and spigot pipe shall be laid with the bell upgrade. Sections of pipe shall be so laid
and fitted together that when complete the sewer will have a smooth and uniform invert.
The trench shall be free of water while the pipe and appurtenances are being installed and
bedded.

The excavation of the trench shall be fully completed a sufficient distance in advance of
the laying of the pipe so as not to interfere with the laying. The exposed end of the pipe
shall be fully protected with an approved stopper to prevent earth or foreign matter from
entering the pipe. The interior of the pipe shall be kept free from all dirt, cement or
superfluous material of every description as the work proceeds. Damaged pipes and those
not meeting specifications shall not be used, and shall immediately be removed from the
work site by the Contractor at his expense.
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5.5  Augering

Augering of sewer services shall be in accordance with Specification MH 1400.

5.6  Risers for Service Connections

Risers may be used where the sewer main is in excess of 4.25 m deep. Risers shall be
installed to a minimum depth of 3.35 m below the finished grade and at a maximum angle
of 45 degrees from horizontal. Care shall be taken to provide proper compaction of the
backfill material around the riser to prevent settlement and failure of the horizontal portion
of the sewer service at its connection with the riser.

5.7 Pipe Bedding and Backfill

The bedding and backfill shall be as specified and shall be in accordance with
Specification MH 1000.

6. QUALITY CONTROL

6.1 Line and Grade

Sewer service pipe shall be installed to the line and grade as specified and as set in the field
by the Engineering Manager. Vertical variance from grade shall not exceed 25 mm and
horizontal variance from line shall not exceed 100 mm. Sharp bends will not be permitted
even though the sewer service pipe remains within these tolerances. Bends on sewer pipe
shall not exceed manufacturers recommended tolerances.

6.2 Inspection, Access and Materials

Inspection, access and materials shall be in accordance with Specification MH 1400.
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SPECIFICATION FOR HYDROSTATIC AND LEAKAGE
TESTING OF WATERMAINS
1. GENERAL CONDITIONS
All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.
2. DESCRIPTION

This Specification shall cover all phases of the hydrostatic testing and leakage testing of
watermains.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all
hydrostatic testing and leakage testing of watermains as hereinafter specified.

3. MATERIALS

3.1 Corporation Stops

Corporation stops used in testing watermains shall be of approved type and shall conform
to the requirements of this manual.

4. EQUIPMENT

All equipment, implements, tools, supplies and facilities necessary for testing of the
watermain shall be of a type approved by the Engineering Manager and shall include a
high-pressure meter and pressure recorder.

The water meter shall be tested and certified as to accuracy and the certified accuracy

curve shall be submitted to the Engineering Manager. If any adjustments or repairs are
required to the water meter, the meter shall be retested and recertified.
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5. CONSTRUCTION METHODS

The watermain shall be filled and flushed before any testing is done. All air shall be
removed from the watermain before testing and all testing shall be conducted before the
watermain is chlorinated. Watermains shall be flushed in accordance with AWWA
Specification C 65B6. For flushing purposes, connection to the existing system will be
allowed at one location only.

Flushing through a hydrant will be allowed if that hydrant is at the extreme downstream
end of the watermain being flushed.

For the purpose of testing the watermain, a 20 mm or 25 mm corporation stop shall be
installed in the top of the last length of watermain pipe on the downstream end of the
watermain. The corporation stop shall be installed as specified in Specification MH 1700.

A 20 mm or 25 mm copper service pipe or hglessure hose of sufficient length to reach
the testing equipment shall be connected to the corporation stop.

Prior to the testing, all air shall be expelled from the section under test by opening all
available outlets and filling the section slowly from the supply source.

5.2  Testing Procedure

Maximum lengths to be tested shall be 36@tersunless otherwise approved by the
Engineering Manager.

Testing shall be carried out at 1.0 MPa unless otherwise approved by the Engineering
Manager. Allowable leakage per 100 couplings or joints per hour is outlined in Table MH
1910 for various pipe sizes. If the leakage exceeds these values, the Contractor must make
such repairs as required in order to meet these values. The pressure shall not be allowed to
drop more than 0.1 MPa at any time during the test.

At no time will testing by compressed air be allowed.
Under no circumstances shall pressure testing be allowed through a hydrant.

After all air has been expelled and the watermain flushed; all discharge outlets shall be
tightly closed, and the supply source shall be shut off.

A recording pressure gauge and a hpgbssure water meter shall be installed in the testing
equipment on the discharge line from the pressure pump. The gauge and meter must be
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protected from freezing at all times. The pressure gauge shall be of a recording type and
shall have the time indicated on the chart.

Where test caps or plugs with corporation stops are used, the section left out for closure
shall not exceed founeterg4.0 m) in the length.

Tests shall be of no less than drmaur duration and the meter shall be read and recorded
each time the pump is started and again when the pump is stopped. The time that the pump
is started and stopped shall also be recorded.

After the tests have been completed, all corporation stops used for testing or air release
shall be closed.

6. QUALITY CONTROL
6.1 Allowable Leakage

A leakage test for a watermain shall be acceptable when the leakage is less than that
specified in Table MH 1910 for the size, test pressure and number of couplings in the test
section. The Contractor shall make repairs and shall retest the watermain until an

acceptable leakage test is obtained.

7. REPORTING PROCEDURE
7.1  Witness of Testing

The Contractor shall give the Engineering Manager 24 hours notice that he intends to test
the watermain. The Engineering Manager or Engineering Consultant shall be present at all
times during the hydrostatic and leakage testing. He shall ensure that the Contractor does
not operate any valves on the existing water system.

Valves on the existing watermain system or new valves tied into the existing system are to
be operated by Municipal Waterworks Crews only. In addition, new valves on newly
installed watermains, which have been tied into the existing system, shall be operated by
Municipal Crews only.

7.2 Notification to Municipal Office

All tests, whether they are acceptable or not, shall be recorded on Form 1910 by the
Contractor and shall be submitted in conjunction with the pressure meter chart properly
completed and signed to the Engineering Manager or Engineering Consultant who has
witnessed the test.
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The Engineering Manager or Engineering Consultant shall submit this form with the water
meter accuracy curve to the Municipality.

Upon receipt of Form 1910, the pressure meter chart, the meter accuracy curve, Form
1920, and written communication stating that the tests results are acceptable, the Municipal
Office shall put the subject watermains into service.



TABLE MH 1910

PIPE LEAKAGE TESTING OF POLYVINYL CHLORIDE (PVC) WATERMAINS
DIAMETER
MILLIMETRES TEST PRESSURE MEGAPASCALS (MPa)
(mm) 0.65 0.85 1.00 1.35 1.50
ALLOWABLE LEAKAGE i LITRES/HOUR (I/h) PER 100 JOINTS

150 1.7 1.9 2.1 2.4 2.6
200 2.3 2.5 2.8 3.2 3.4
250 2.8 3.2 3.5 4.0 4.3
300 3.4 3.8 4.2 4.8 5.1




Form 1910

MAINS LEAKAGE TEST FORM
FOR
THE RURAL MUNICIPALITY OF HANOVER

DATE:

LOCATION:

FROM:

TO:

SIZE/TYPE OF PIPE:

LENGTH:

NUMBER OF JOINTS:

ALLOWABLE LEAKAGE PER HOUR AT MPa Litres
ACTUAL LEAKAGE PER HOUR AT MPa Litres
Start Time Meter Reading Finish Time Meter Reading Total Loss
METER# BRAND NAME
OPERATOR SIGNATURE:
COMPANY:
COMPANY ADDRESS:

ENGINEERNG MANAGER
SIGNATURE
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SPECIFICATION FOR DISINFECTION OF W ATERMAINS

1. GENERAL CONDITIONS

All standards in this edition, attached hereto, shall apply to and be a part of this
Specification.

2. DESCRIPTION

This Specification shall cover all phases of disinfection of watermains and large water
services. Large water services shall be as defined in Specification MH 1800.

The work to be done by the Contractor under this Specification shall include the furnishing
of all superintendence, overhead, labour, equipment, tools, supplies and all other things
necessary for and incidental to the satisfactory performance and completion of all work as
herein specified.

The Contractor shall give the Engineering Manager 24 hours notice of his intention to
disinfect the watermain or large water service. The Engineering Manager or Consulting
Engineer shall be present at all times during the disinfection operation.

3. MATERIALS

The Contractor shall be responsible for the supply, safe storage and handling of all
materials required for disinfecting watermains and large water services.

4. EQUIPMENT

The Contractor shall supply all equipment, tools, and supplies required for the disinfection
of watermains and large water services. The chlorinator shall be a chlorine solution feed
type of chlorinator and shall be approved by the Engineering Manager.

5. CONSTRUCTION METHODS

5.1 Chlorine Feed Rate

The chlorine feed rate shall be as shown in Table MH 1920, for the watermain size,

chlorine concentration desired, and the discharge rate used. The discharge rate should
normally not exceed 450 L/min.
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5.2  Chlorination

The only approved method of disinfection is by the use of a chlorine solution feed type of
chlorinator.

After the watermain or large water service has been thoroughly flushed as specified in
Specification MH 1910, the chlorine solution shall be induced into the watermain through
the corporation stop used for the leakage test or other connection. Normal water supply for
the chlorinator shall be from a hydrant, but if a water tank is used, a pump must be used to
inject the chlorine solution into the watermain. Discharge from the watermain shall be
from the corporation stop used for discharge during the leakage test or from a hydrant.

Chlorination shall continue for at least the length of time specified in Table MH 1920, for
the watermain size, length and discharge rate indicated. The watermain containing chlorine
solution shall be isolated and shall be left for 24 hours.

5.3 Chlorine Residual

The required minimum chlorine residual after 24 hours is 50 ppm and the initial solution
into the line shall be 75 ppm The Engineering Manager shall determine the chlorine
residual after the 2Aour retention time.

5.4 Determination of Chlorine Residual

The "drop dilution" method shall be used for determining chlorine residuals, or alternately,
the chlorine residual can be determined as specified in A.W.W.A. Specificatie8601

5.5  Flushing of the Watermain

At the end of the required retention period and after the actual chlorine residual has been
determined and is acceptable, the watermain or large water service shall be flushed from
the test corporation stop or from a hydrant until the chlorine residual is equal to the
residual of the normal water supply and in no case shall exceed 2 ppm Testing for chlorine
residual shall be done by the Engineering Manager.

5.6  Bacteriological Sample

After the flushing of the watermain, the Engineering Manager shall take a bacteriological
sample in a manner approved by the Health Authority and shall submit this sample and
Provincial Form HU55 supplied with the sample bottle to the ALS Laboratory Group, 1329

Niakwa Road East, Winnipeg, Manitoba, R2J 3T4, phone 2520.

Samples shall be taken from the risers installed in the main used for the leakage test.
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5.7 Placing Watermains in Service

Watermains or large water services shall not be put into service for human consumption by
the Municipality until Form MH 1920 has been received.

The Contractor shall at no time operate any valves on the existing system or put the
watermain into service.

6. QUALITY CONTROL
6.1 Bacteriological Test Results

The disinfection of the watermain or large water service shall be acceptable when the
bacteriological test results show the absence of coliform organisms and the total chlorine
residual does not exceed two (2) ppm after flushing of the watermain. If the bacteriological

test is not acceptable, the Contractor shall redisinfect the watermain or large water service
until an acceptable test has been achieved.

7. REPORTING PROCEDURE
7.1  Witness of Disinfection

The Contractor shall give the Engineering Manager 24 hours notice that he intends to test
the watermain. The Engineering Manager or Consulting Engineer shall be present at all
times during the disinfection procedure. He shall ensure that the Contractor does not
operate any valves on the existing water system Valves on the existing watermain system
or new valves tied into the existing system are to be operated by Municipal Waterworks
Crews only. In addition, new valves on newly installed watermains, which have been tied
into the existing system, shall be operated by Municipal Water Crews only.

7.2 Notification of Municipal Office

All tests, whether they are acceptable or not, shall be recorded on Form 1920 by the
Contractor and shall be submitted, properly completed and signed, to the Engineering
Manager or the Engineering Consultant who has witnessed the test. The Engineering
Manager or Engineering Consultant shall submit this form to the Municipal Office.

Upon receipt of Form 1910, the pressure meter chart, the meter accuracy curve, Form
1920, and written communication stating that the tests results are acceptable, the Municipal
Office shall put the subject watermains into service.



Form 1920
MAINS DISINFECTION REPORT
FOR
THE RURAL MUNICIPALITY OF HANOVER

DATE:

LOCATION:

FROM:

TO:

SIZE/TYPE OF PIPE:

LENGTH:

LOCATION OF #1 FLUSH AND CHLORINATION CORPORATION
LOCATION OF #2 FLUSH AND CHLORINATION CORPORATION

CHLORINE FEED kg/day DATE
RESIDUAL AT FINISH mg/litre  TIME
CHLORINE RESIDUAL mg/litre DATE
TIME
BACTERIOLOGICAL LOCATION TIME AND TOTAL
SAMPLE NUMBER TAKEN DATE TAKEN COLOIFORMS

OPERATOR SIGNATURE:
COMPANY:
COMPANY ADDRESS:

ENGINEERING MANAGER
SIGNATURE




TABLE MH 1920 (METRIC)
WATERMAIN DISINFECTION CHART

NOMINAL SIZE OF PIPE mm 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 750 | 900
Litres of Water per 100 m of Pipe 1827 | 3248 | 5075 | 7308 | 9948 | 12993 | 16444 | 20303 | 29237 | 45683 | 65784
50 mg/L | 0.091 | 0.162 | 0.254 | 0.365 | 0.499 | 0.650 | 0.822 | 1.015| 1.462 | 2.284 | 3.289

kg of Chlorine per 100 m 75mg/L | 0.137 | 0.243 | 0.381 | 0.548 | 0.746 | 0.974 | 1.233 | 1.523 | 2.193 | 3.426 | 4.934
To Disc;;FeIEte at 100 mg/L | 0.183 | 0.325 | 0.507 | 0.731 | 0.995 | 1.299 | 1.644 | 2.030 | 2.294 | 4.568 | 6.578
150 mg/L | 0.274 | 0.487 | 0.761 | 1.096 | 1.496 | 1.948 | 2.467 | 3.045 | 4.386 | 6.852 | 9.868

mg/L
50 75 100 150 Approximate Flow Through Time for 100 m of Pipe
HoursMinutes

D'SCHCSE_E RATE Fﬁgf dg;te 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 750 | 900
100 72| 108| 14.4| 216 | 018 | 032 | 051 | 113 | 1-39 | 209 | 244 | 323 | 459 | 7-37 | 1058

150 10.8| 16.2| 21.6| 32.4 | 012 | 021 | 033 | 049 | 1-06 | 129 | 150 | 215 | 315 | 505 | 7-19

200 14.4| 215| 288| 432 | 0:09 | 016 | 025 | 037 | 050 | 105 | 122 | 141 | 226 | 3-48 | 529

250 18.0| 27.0| 36.0| 54.0 | 007 | 013 | 020 | 029 | 040 | 052 | 1.06 | 121 | 157 | 3-03 | 4-23

300 21.6| 324| 432| 648 | 006 | 011 | 017 | 024 | 035 | 043 | 055 | 1-08 | 1-37 | 232 | 3-39

350 25.2| 37.8| 504| 756 | 005 | 009 | 015 | 021 | 028 | 037 | 047 | 058 | 1-24 | 210 | 3-08

400 28.8| 432| 57.6| 864 | 005 | 008 | 013 | 0-18 | 025 | 032 | 041 | 051 | 113 | 1-54 | 245

450 32.4| 486| 64.8| 972 | 005 | 007 | 011 | 016 | 022 | 029 | 036 | 0-45 | 105 | 1-42 | 226

600 432| 64.8| 86.4|1296 | 003 | 0:05 | 009 | 0-12 | 017 | 021 | 027 | 0-34 | 049 | 1-16 | 1-50

750 54.0| 81.0| 108.0|162.0 | 0-02 | 0-:04 | 007 | 0-10 | 013 | 017 | 022 | 027 | 039 | 1-01 | 1-28

900 64.8| 97.2| 1296|1944 | 002 | 004 | 006 | 008 | 011 | 0-14 | 018 | 022 | 032 | 051 | 113
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STAINLESS STEEL SERVICE
SADDLE 19 TO 50mm
TAP DIAMETER TO SUIT PIPE
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M— FRAME & COVER TO SUIT LOCATION

CONCRETE BRICKS AS REQ'D

3 LAYERS MAX
900mm 1.D. PRECAST CONCRETE
REDUCER WITH ROUND OR
(7%00 o%% o SQUARE OPENING
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SECTION A—A

NOTE: CATCH BASIN WITH CURB AND
GUTTER INLETS TO HAVE SEPARATE
CONNECTIONS TO SEWER

GROUT

CONCRETE BRICKS AS REQ'D
3 LAYERS MAXIMUM

900mm 1.D. PRECAST CONCRETE
REDUCER WITH 619mm SQUARE
OPENING

900mm 1.D. PRECAST CATCH
BASIN BARREL MANUFACTURED
ACCORDING TO ASTM C0478 OR
C—76 CLASS Il. C.B. BARREL TO
HAVE 19mm GALV. RUNGS AT
300mm O.C.

CAST IRON C.B. HOOD STEEL
HINGE AND PIN

250mm ¢ OR AS SPECIFIED PIPE
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SAND BEDDING
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THRUST BLOCKS FOR FITTINGS

THRUST BLOCK BEARING AREAS FOR HORIZONTAL BENDS (TEST PRESSURE=1.0MPa)
PIPE_SIZE OPPOSITE BLOCK PLUG, CROSS OR TEE BEARING AREA ELBOW BEARING AREA
50mm 0.25 m* 2 m?
200mm 0.50 m* 0.70 m*
250mm 0.75 m? 1.00 m?
300mm 1.00 m? 1.50 m?
400mm 1.90 m* 2.60 m*
450mm 2.40 m? 3.30 m?
RETAINING CLAMPS TO BE USED ON ALL PLUGS
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GALV. BARS
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NO. 20
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SIZE ANGLE
OF OF A B c D E
LINE BEND
11 % 450 750 450 750 1050
150 22 % 450 1000 450 750 1050
45 600 1000 600 750 1050
A 450 1000 450 750 1050
200 22 )b 600 1000 450 750 1050
45 1000 1200 600 750 1050
]
"% 450 1000 450 1000 1050
250 22 )b 750 1200 450 1000 1050
45 1050 1500 600 1000 1050
7
"% 600 1050 600 1050 1050
300 22 )b 750 1500 600 1050 1050
45 1200 1800 750 1050 1050
T
17 750 1500 1000 1200 1050
400 22 )b 1050 2150 1050 1200 1050
45 1500 2450 1200 1200 1050
1
" )4 1000 1500 1050 1350 1050
450 22 ¥ 1200 2150 1050 1350 1050
45 1650 2900 1350 1350 1050
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