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1. GENERAL 

1.1 Tenders 

.1 Sealed tenders clearly marked as to contents, will be received for: 

“THE MUNICIPALITY OF THE VILLAGE OF LIONS BAY  
WATER STORAGE FACILITY REPLACEMENT PROJECT” 

 
(the “Project”) 

 
Tenders must be addressed to Andreea Irimia, Civil Engineer and received at the AECOM Canada Ltd., 
on the Fourth Floor of Suite 330-3292 Production Way, Burnaby, BC V2A 4R4 not later than 3:00 p.m., 
local time on  
 

Wednesday, December 13, 2017 
 

 (the “Tender Closing Time”). 

The Tender Closing Time will be determined according to the time displayed on the clock on 
the computer at the Reception Desk at the Office of AECOM Canada Ltd.  In the event of a 
discrepancy between the time shown on that clock, and accurate local time, the time shown 
on the clock on the computer at the Office of AECOM Canada Ltd. Reception Desk will 
govern. Tenders will be opened privately after the Tender Closing Time. 

1.2 Tender Form 

.1 Tenders must be completed in ink or typed and submitted on the official Tender Form, 
which will be part of the Contract.  Tenders are to be offered on the basis that the Tenderer 
whose Tender is accepted shall enter into a written agreement with the Owner pursuant to 
the provisions of the current edition of the Canadian Construction Documents Committee 
(CCDC) 2 – Stipulated Price Contract as amended in accordance with these instructions (the 
“Contract”) .  Article A-4, Contract Price, and Article A-5, Payment, of the AGREEMENT 
BETWEEN THE OWNER AND THE CONTRACTOR are amended by the document 
CONTRACT FORM, which is included as a part of this tender package.  The General 
Conditions are amended by the Supplementary General Conditions, Section 00 73 00, which 
are included as a part of this tender package. 

.2 Each Tender shall include the following original documents (photocopies of original 
documents are not acceptable): 

.1 Tender Form; 

.2 Agreement to Bond; 

.3 Bid Bond; 

.4 Schedule of Quantities and Prices (Section 00 41 05); 

.5 Tender Price Breakdown (Section 00 41 00); 
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.6 Statements “B”, “D”, and “G”; 

.7 Preliminary Construction Schedule showing all major work items including those 
outlined in Section 01 12 16; 

.8 Documentation demonstrating the Contractor’s experience in successful completion of 
at least five (5) water retaining concrete structures in the last fifteen (15) years; 

.9 Labour and Equipment Rate Table; 

.10 Signed acknowledgement. 

.3 Only the completed Tender Form and the other completed documents referred to in section 
1.2.2 are to be submitted by the Tenderer; however, the Tenderer accepts and acknowledges 
by the submission of a Tender that the Tenderer has read and understood all of the 
requirements of the Contract Documents. 

.4 The Tenderer shall fill in all blank spaces, item prices, lump sums and other information in 
the Tender Form, the Tender Price Breakdown and the Schedule of Quantities and Prices, 
and the other Tender documents to be submitted. 

.5 Tenders must be submitted in a sealed envelope, to be supplied by the Tenderer.  The 
envelope should be marked clearly with the Contract Title, Contract Number, and the Name 
of the Tenderer.  

.6 Tenders submitted by E-mail or facsimile, or by any manner other than as specifically 
required by section 1.2.6, will not be considered. 

1.3 Tender Deposit 

.1 Each Tender shall include a tender deposit in the form of a Bid Bond payable to The 
Municipality of the Village of Lions Bay (the “Owner”) in the amount of 10% of the tender 
price (the “Tender Deposit”). 

.2 Bid Bonds shall be submitted on CCDC Form 220 and shall remain valid for a period of 
ninety (90) days following the Tender Closing Time. 

.3 Tender Deposits shall be returned to unsuccessful Tenderers after a reasonable time for the 
consideration and award of the Contract has elapsed. 

.4 The Tender Deposit of the successful Tenderer shall be exchanged for the Performance Bond 
and the Labour and Material Payment Bond, following the award of the Contract. 

.5 Should the successful Tenderer fail to enter into a Contract with the Owner or fail to produce 
the required Performance Bond and the Labour and Material Payment Bond within 2 weeks 
of the date the Owner’s acceptance of the Tender is communicated to the successful 
Tenderer through issuance of a Notice of Award, then the Award of Contract may be 
cancelled by the Owner and the Tender Deposit will be forfeited to the Owner. 

1.4 Signature Required on Tender Form 

.1 The Tender Form must be signed as follows: 
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.1 If the Tender is submitted by a corporation under a corporate seal, the full name of the 
corporation must be included together with the full name and signature of an authorized 
signatory of the corporation; 

.2 If the Tender is submitted by a corporation without a corporate seal, the full name of the 
corporation must be included together with the full names and signatures of the 
authorized signatories of the corporation; 

.3 If the Tender is submitted by a Partnership or Joint Venture, the name of the Partnership 
or Joint Venture and the name and personal signature of each partner and joint venture 
must be included together with the signature of a witness. A partner or joint venture that 
is a corporation shall execute the Tender Form in the manner required by section 1.4.1 
or section 1.4.2.  

.2 A person signing on behalf of a corporation is deemed to warrant that they have the authority 
to bind the corporation.  

.3 No photocopies of signatures are acceptable; they must be in original handwriting. 

1.5 Disqualification of Tenders 

.1 Under no circumstances will Tenders be considered which: 

.1 Are received after the Tender Closing Time. 

.2 Are not accompanied by a Tender Deposit in the form and the amount specified. 

.3 Are not signed in accordance with this Information to Tenderers. 

.2 Tenderers shall not contact or attempt to contact any representative of The Municipality of 
the Village of Lions Bay (except for the Engineer, and then only as expressly permitted 
under this Information to Tenderers) and any attempt by the Tenderer or by an officer, 
employee or agent of the Tenderer to contact an officer, employee or elected member of The 
Municipality of the Village of Lions Bay in connection with the submission or award of this 
Tender may be grounds for disqualification of the Tender. 

.3 The Owner may, in its absolute discretion, reject a tender submitted by a Tenderer, if the 
Tenderer, or any officer or director of the Tenderer is or has been engaged either directly or 
indirectly through another corporation in a legal action against the Owner, its elected or 
appointed officers and employees in relation to any other contract for works or services 
within five years of the date of this Call for Tenders. 

In determining whether to reject a tender under this clause, the Owner will consider whether 
the litigation is likely to affect the Tenderer’s ability to work with the Owner, its consultants 
and representatives and whether the Owner’s experience or the experience of municipalities 
within the boundaries of the Owner indicates that the Owner is likely to incur increased staff 
and legal costs in the administration of this Contract if it is awarded to the Tenderer. 
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1.6 Informal or Unbalanced Tenders 

.1 Tenders which are incomplete, conditional, illegible or obscure or that contain additions not 
called for, reservations, erasures, alterations, or irregularities of any kind, may be rejected as 
informal. 

.2 Tenders that contain prices which appear to be so unbalanced as likely to affect adversely the 
interests of the Owner may be rejected. 

.3 The Owner reserves the right to waive informalities at its discretion. 

1.7 Subsequent Withdrawal or Modifications of a Tender 

.1 A Tenderer who has already submitted a Tender may submit a further sealed Tender at any 
time before the official Tender Closing Time.  The last Tender received shall supersede and 
invalidate all Tenders previously submitted by the Tenderer.   

.2 A Tender may be withdrawn by the Tenderer by written notice delivered to the Owner prior 
to the time fixed for Tender closing. 

.3 The onus is on the Tenderer to ensure the Owner’s timely receipt of Tender modifications.  
The Owner makes no assurances regarding the availability of fax communication lines or 
equipment.  To be considered, fax transmissions of Tender modifications must be received in 
full prior to the Tender Closing Time. 

.4 A Tender may be modified by a letter of facsimile in accordance with the following: 

.1 Modifications to a submitted Tender will be permitted only if received on the 
Tenderer’s letterhead and if signed by the same party or parties who signed the Tender. 

.2 A Tender modification shall state the amount to be added to or deducted from the items 
in the Tenderer’s Schedule of Quantities and Prices, but shall not state the unit price 
that is to be added to or deducted from. 

.3 Tender modifications sent by fax transmission must be sent to AECOM Canada Ltd. – 
Attn: Graham Walker at fax number 604.294.8597.  

1.8 Tender Validity 

.1 The Tender shall constitute an irrevocable offer by the Tenderer, open for acceptance by the 
Owner for a period of 90 days following the Tender Closing Time, after which time, if not 
accepted, the Tender shall be null and void.   

.2 It is understood that errors in the Tender, whether accidental, caused by negligence of the 
Tenderer or otherwise shall not confer any additional rights of withdrawal upon the 
Tenderer. 

1.9 Omissions / Discrepancies 

.1 Should a Tenderer find discrepancies in, or omissions from the drawings, specifications or 
other Tender documents, or should the Tenderer be in doubt as to their meaning, the 
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Tenderer should notify the Engineer who may send a written instruction to all Tenderers.  
Verbal answers are only binding when confirmed by written addenda. 

.2 Should the Tenderer not agree that the materials and methods specified, or designated on the 
drawings, will meet the requirements of the Project, the Tenderer shall notify the Engineer in 
writing, stating the Tenderer’s reason for objection, and may submit a suggested alternative.  
In such an event, the Engineer may choose to issue an addendum. 

1.10 Errors and Omissions on Tender Form 

.1 Wherever in a Tender the amount tendered for an item does not agree with the product of the 
estimated quantity and the tendered unit price, the unit price shall govern and the amount of 
the Total Tender Price shall be corrected accordingly. 

.2 If a Tenderer has omitted to enter a price for an item of work set out in the Tender Form, the 
Tenderer shall, unless specifically stated otherwise in the Tender, be deemed to have allowed 
elsewhere in the Tender Form for the cost of performing the said item of work. Unless 
otherwise agreed to by the Owner, no increase shall be made in the total Tender price on 
account of such omission and the Tenderer shall be deemed to have tendered for the entirety 
of the scope of work set out in the Tender Form. 

1.11 Availability of Drawings, Specifications and Addenda 

.1 The Tender Document complete with drawings, specifications and any addenda will only be 
available on the BC Bid website (bcbid.giv.bc.ca). Documents will be available for 
download after 5:00 p.m. on Thursday, November 23, 2017. 

1.12 Qualification of Tenderers 

.1 The Owner reserves the right to reject any Tender if the evidence submitted by or 
investigation of such Tenderer fails to satisfy the Owner that such Tenderer is properly 
qualified to carry out the obligations of the Contract and to complete the work as 
contemplated therein. 

1.13 Proof of Ability 

.1 In order to aid the Owner in determining the ability of each Tenderer to complete the work, 
the Tenderer shall complete the following Statement sheets which are included in the Tender 
package: 

.1 Statement “B” – Tenderer’s Senior Supervisory Staff:  Giving a list of the Tenderer’s 
senior supervisory staff with a summary of the experience of each.  In addition, include 
staff and experience for major subcontractors. 

.2 Statement “D” – Subcontractors and Suppliers:  Giving the name and address of each 
proposed sub-contractor used in making up its Tender, where that Subcontractor is 
responsible for more than 2.5 percent of the work or as noted in Statement “D”, and 
shall state the portion of the work allotted to each.  Only one sub-contractor shall be 
named for each part of the work to be sub-contracted without previous written approval 
by the Owner. Where these items are to be undertaken by the Contractor’s own forces, 
note that in the statement. 
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.3 Statement “G” – Schedule of the Alternatives:  If the Tenderer desires to propose 
alternatives to listed products or indicated designs, alternatives can be proposed for the 
consideration of the Owner.  The Owner will only assess alternatives proposed by the 
successful Tenderer after the Base Tender evaluation, in accordance with Section 1.15 
herein.  To enable the assessment of these alternatives, provide the following 
information: 

.1 Name of alternative product or design. 

.2 Description of proposed product or design.  Supplement the space available with 
descriptive literature and design information. 

.3 Cost savings or additional costs associated with the adoption of this alternative. 

.2 The Tenderer may be required to furnish additional statements covering other matters 
including financial resources and convictions or orders imposed under Health & Safety or 
Environmental legislation. 

.3 The work shall be completed by the successful Tenderer in accordance with the information 
submitted in the Statements, as accepted by the Owner.  Personnel, equipment, or products 
listed in the Statements cannot be changed subsequently without the written permission from 
the Engineer and only at the discretion of the Owner. 

1.14 Evaluation of Tenders 

.1 Tenders will be evaluated based on the following criteria: 

.1 Qualifications and related experience of the Tenderer and senior personnel and 
subcontractors to be assigned to this Project; 

.2 Performance of the Tenderer and subcontractors on similar projects, including, without 
limitation, the Tenderer’s history with respect to quality of work, scheduling, changes 
in the work and force account work; 

.3 The Tenderer’s compliance and ability to comply with all statutes, regulations, bylaws 
and other enactments affecting the Tenderer’s work; 

.4 Lowest price to the Owner for having the work completed in accordance with the 
drawings and specifications; 

.5 The conformity of the Tender to the requirements set forth in these Instructions to 
Tenderers; and, 

.6 Compliance with any time requirements or stipulations provided for in this Contract 
including provisions in Article A-4.6 of the Supplementary General Conditions 

.2 The Owner reserves the right to make enquires regarding the qualifications and experience 
of any one or more of the Tenderers, and shall not be obliged to make the same enquiries 
regarding all Tenderers. 
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.3 The evaluation process will be conducted at the discretion of the Owner, and the Owner may 
consider and apply the results of that evaluation in a manner that the Owner considers is to 
its best advantage and, without limiting the generality of the foregoing, the price to complete 
the work is not the only or primary criterion to be used by the Owner in awarding the 
Contract.  

.4 The Owner reserves the right, at its discretion, to negotiate with any Tenderer that the Owner 
believes has the most advantageous Tender, or with any other Tenderer or Tenderers 
concurrently. In no event will the Owner be required to offer any modified terms to another 
Tenderer prior to entering into a Contract with the successful Tenderer and the Owner shall 
incur no liability to any other Tenderer as a result of such negotiations or modifications. 

1.15 Optional Items 

.1 Where called for, the Tenderer must submit prices for all Optional Items shown in the places 
provided in the Tender Price Breakdown. Such tender prices shall not include any general 
overhead costs, or other costs, or profit, not directly related to the Optional Items.  

.2 The Owner may accept any of the Optional Items in any order or combination, including all 
or none. The Owner may include solely from the Base Bid Tender Price, without considering 
any Optional Item(s), or Optional Item(s) will be considered in determining the acceptance 
of the tender.  Optional Items are open for acceptance by the Owner for the same period of 
time as the Base Bid Tender Price.  

.3 Acceptance of any Optional Item will not affect the Contract Completion time, unless 
specifically indicated as an increase or decrease in time, in number of days, on account of a 
particular Optional Item. 

1.16 Alternate Prices 

.1 Where called for, the Tenderer must submit prices for all alternates shown in the places 
provided in the Tender Price Breakdown. 

.2 The Owner may accept any of the Alternate Prices in any order or combination, including all 
or none. The Owner may include solely from the Base Bid Tender Price, without considering 
any Alternate Price(s), or Alternate Price(s) will be considered in determining the acceptance 
of the tender.  Alternate Prices are open for acceptance by the Owner for the same period of 
time as the Base Bid Tender Price.  

.3 The amount to be added to, or deducted from, the Base Bid Tender Price is to be entered 
below for each requested alternative. If there is no change to the Base Bid Tender Price for 
an alternative it should be indicated as a zero ($0.00).  The Work of the Contract and the 
Contract Price will reflect the Alternate Price, if any, accepted by the Owner at the time of 
Contract Award.  

.4 Acceptance of any Alternate Price will not affect the Contract Completion time, unless 
specifically indicated as an increase or decrease in time, in number of days, on account of a 
particular Alternate Price. 
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1.17 Alternatives 

.1 No alternatives or equals to the specified products will be considered by the Owner during 
the Tender evaluation process.  Tenderers shall base their Tender Price upon the products 
and the drawings and specifications specified by the Owner in the Tender Documents only. 

.2 The Tenderer may submit with its Tender the suggested alternatives to those articles 
specified.  Such submissions shall be made on Statement “G”, bound herein, and shall show 
the name of the article specified, the name and description of the suggested Alternative, and 
the total revision to the Tender Price that would result if the equivalent were accepted. 

.3 The Owner will only assess alternatives proposed by the successful tenderer after 
consideration and evaluation of the Tenders, and alternatives proposed by the successful 
tenderer will be incorporated into the Contract at the Owner’s discretion. 

1.18 Agreement to Bond 

.1 Every Tender shall be accompanied by an “Agreement to Bond” in the form attached to the 
Tender Submission, and shall be executed under corporate seal by a Surety Company 
lawfully doing business in the Province of British Columbia from which the Tenderer 
proposes to obtain the required Bonds prescribed in the Contract. 

1.19 Goods and Services Tax 

.1 The tendered unit prices shall not include the Goods and Services Tax.  This amount shall be 
shown separately on the Tender Form and on invoices submitted by the Contractor. 

1.20 Taxes and Duties 

.1 The Tenderer shall include sales tax in accordance with current sales tax legislation taking 
into account any changes that have been made known by the Government and that will occur 
during the life of the Contract. 

.2 If sales taxes are increased or decreased, or other amendments are made in the legislation 
during the course of the Contract that alter tax amounts carried in the Contract price, an 
adjustment will be made accordingly to the total Contract price. 

.3 The Contractor shall keep records and invoices of accounts subject to Goods and Services 
Tax and Provincial Sales Tax for the purpose of establishing taxes paid and for 
substantiation in the event of changes to the tax legislation during the course of the Contract. 

.4 The Tenderer shall contact the Sales Tax authorities and determine what the applicable taxes 
are and the procedures for tax exemption and/or refunding and include related administrative 
costs in the Tender. 

1.21 Prime Contractor 

.1 The Owner shall assign prime contractor responsibility to the Contractor as defined by 
WorkSafe BC OH&S Regulations and in the British Columbia Workers Compensation Act. 

.2 The Contractor shall be solely responsible for the development, implementation and 
maintenance of a safety program and all its components within the area of work, including 
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operating areas of the existing plant that involves work under the Contract.  The purpose of 
the program is to ensure the safety of all persons and to safely coordinate all activities on the 
work Site.  This requirement shall apply continuously, and not be limited to normal working 
hours. 

.3 The Contractor shall post a copy of the Notice of Project in prominent locations within the 
workplace to ensure that all other employers know that, as prime contractor, it has 
responsibility for coordinating the work activities related to occupational health and safety 
matter of all contractors. 

1.22 Examination of Site 

.1 Tenderers may visit the site of the work to satisfy themselves by personal examination as to 
the local conditions to be encountered during the construction and conduct of the work.  
Each Tenderer shall make their own estimate of the surface facilities, sub-surface conditions 
and difficulties to be encountered. A Tenderer is not to claim at any time after submission of 
its Tender that there was any misunderstanding of the terms and conditions of the Contract 
relating to site conditions. Arrangements for examination of the site of the work are to be 
made by contacting the Engineer. 

.2 The Tenderer, prior to the Tender Closing Time, may make additional examinations of the 
soil and subsurface conditions at the Project site, as the Tenderer may deem necessary to 
satisfy itself as to the conditions that may be encountered during construction. A Tenderer 
wishing to make such additional examinations must first contact the Engineer to make 
arrangements, and any additional examinations shall be carried out in accordance with any 
terms and conditions for access to the Project site as communicated by the Engineer. 

1.23 Soils Investigation Reports 

.1 A copy of the Geotechnical Assessment Report (November 2017) for the Project is included 
in Appendix A of the Contract Documents.  

.2 The soils investigation reports record properties of the soils and recommendations for the 
design of foundations and is prepared primarily for the use of the Engineer.  The 
recommendations given shall not be construed as a requirement of the Contract unless so 
stated in the Contract Documents. 

1.24 Questions During Tender Period 

.1 No oral interpretations shall be made to any Tenderers as to the meaning of any of the 
Contract documents or to modify any of the provisions of the Contract documents.  All 
inquiries shall be in writing and directed to: 

AECOM 
Fourth Floor, Suite 330 - 3292 Production Way 
Burnaby, B.C. V5A 4R4 
Phone:  604-444-6400 
Fax:  604-294-8597 
Attention:  Andreea Irimia (andreea.irimia@aecom.com)  

(the “Engineer”) or such other person as the Owner may designate in writing. 
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.2 No formal addenda shall be issued within 72 hours of the Tender Closing Time. 

.3 No questions shall be submitted in the 96 hours before the Tender Closing Time (excludes 
weekends and holidays). 

1.25 Acceptance 

.1 The Owner reserves the right in its absolute discretion to accept the Tender which it deems 
most advantageous to itself and the right to reject any or all Tenders, in each case without 
giving any notice. The lowest or any Tender will not necessarily be accepted.  In no event 
will the Owner be responsible for the costs of preparation or submission of a Tender. 

.2 Tenders which contain qualifying conditions or otherwise fail to conform to the 
requirements of this Information to Tenderers or fail to comply with the process for 
submission set out in the Information to Tenderers may be disqualified or rejected. The 
Owner may, however, in its sole discretion, reject or retain for its consideration Tenders 
which are non-conforming because they do not contain the content or form required by the 
Information to Tenderers or fail to comply with the process for submission set out in the 
Information to Tenderers. 

1.26 Schedule 

.1 For scheduling purposes, the intent of the Municipality of the Village of Lions Bay is to 
issue the Notice of Award of the Contract on December 22, 2017.  The Tenderer shall use 
this date when preparing the construction schedule.  If the date of the Notice of Award 
changes from that listed above, the Tenderer’s schedule shall be extended by the equivalent 
length of time after that date. 

.2 Tenderers are put on notice that the Contract Price is subject to reduction or increase in 
accordance with Article A-4.6 of the Contract. The Contract Price is also subject to the terms 
of GC 13.1 – Liquidated Damages.  

1.27 Pre-tender Meeting 

.1 The time and date of a non-mandatory Pre-Tender Meeting is 10:00 a.m. on Thursday, 
November 30, 2017.  It is strongly recommended that all tenderers attend. 

.2 The meeting will be conducted at the offices of the Owner located at 400 Centre Road, Lions 
Bay, BC, V0N 2E0, B.C.   

.3 Due to the site conditions, all tenderers are required to wear personal protective equipment 
including high-visibility vests and CSA approved steel-toed work boots. Site access 
restrictions will require that all tenderers be prepared to access the construction sites by 
hiking.  

1.28 Award of Contract 

.1 The Owner reserves the full right, in its sole discretion and according to its own judgement 
of its best interest to,:  

.1 reject any or all tenders; 
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.2 waive any defect or deficiency in a tender which does not materially affect the tender or 
the Tender Price relative to the other tenders and accept that tender;  

.3 accept any tender, including any or a combination of Optional Item(s), Alternate 
Price(s), or Alternatives, which the Owner may accept.  

.2 In exercising its discretion the Owner will have regard to the information provided in 1.2.2 
including the statements, appendixes, supporting documentation to the Tender Form 
including the proven experience of the tenderer, and any listed subcontractors, to do the 
Work. In no event shall the Owner be liable for a tenderer’s cost of preparing a tender.  

.3 If there are any discrepancies in the Tender Price Breakdown between the line prices and the 
extended totals then the line prices shall be deemed to be correct, and corresponding 
corrections shall be made to the extended totals.   

.4 The award of the Contract is subject to approval by the Council for the Municipality of the 
Village of Lions Bay. 

.5 The Owner reserves the right not to proceed with and award the Contract, and may cancel 
the Tender process at any time and for any reason prior to the award of the Contract, and will 
not be liable for any loss, damage, cost or expense incurred or suffered by a Tenderer as a 
result of such cancellation. 

.6 Award of the Contract is subject to the availability of sufficient funds to complete the work. 

.7 The acceptance of a Tender and the issuance of a Notice of Award shall bind the successful 
Tenderer to execute the Contract Documents within 2 weeks of the issuance of the Notice of 
Award.  

1.29 Confidentiality 

.1 Each Tender should clearly identify any information that is considered by the Tenderer to be 
confidential or proprietary information.  However, the Municipality of the Village of Lions 
Bay is subject to the provisions of the Freedom of Information and Protection of Privacy 
Act.  As a result, while Section 21 of the Freedom of Information and Protection of Privacy 
Act does offer some protection for confidential third party business, financial and proprietary 
information, the Owner cannot guarantee that any such information provided to the 
Municipality of the Village of Lions Bay will remain confidential if a request for access is 
made under the Freedom of Information and Protection of Privacy Act. 

1.30 Limitation of Liability 

.1 Each Tenderer acknowledges and agrees that the Owner shall in no event be responsible or 
held liable for any liabilities, losses, costs, damages (consequential or otherwise), expenses 
and third party claims, preparation costs, or loss of profits, whatsoever which Tenderer may 
sustain, incur or pay, or which may be brought against the Tenderer (including liability for 
any Tender), however the same may be caused, arising from or in relation to the submission 
by Tenderer of such Tender(s) or any act or omission of the Owner in relation to this Tender 
process, including, any decision by the Owner to cancel or terminate this Tender process, 
accept or reject any or all Tenders, short list a Tender (including a non-compliant Tender) 
submitted by another Tenderer or third party, or procure the supply of the work, in whole or 
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in part, from a third party, and the Tenderer hereby releases, indemnifies and agrees to hold 
the Owner harmless from any such liabilities, losses, costs, damages, expenses and third 
party claims that may arise as a result of the Tenderer submitting a Tender. 

.2 Each Tenderer is responsible to review and understand the terms and conditions of this 
Information to Tenderers, and the specifications and scope of the work being requested. The 
Regional District makes no representation or warranty as to the accuracy or completeness of 
the information contained or referenced in this Information to Tenderers, or in any of the 
Contract documents, or in relation to the supply of any information (whether written or 
oral) to Tenderers and each Tenderer is solely responsible to ensure that it has obtained and 
considered all information necessary to understand the requirements of the Information to 
Tenderers, and the specifications and scope of the work being requested.  Each Tenderer 
waives for itself and its successors and assigns the right to sue the Municipality of the 
Village of Lions Bay for any losses, including economic loss, damages, costs or expenses, 
arising from or connected with any error, omission or misrepresentation in the preparation of 
the Information to Tenderers, the Contract documents, or in relation to the supply of any 
information, whether written or oral, to Tenderers. 

1.31 Construction Documents 

.1 Two complete paper copy sets of the issued for construction Contract Documents (inclusive 
of full-size drawings, half-size drawings and specifications) will be issued to the successful 
Tenderer. 

.2 Electronic copies of the Contract Documents in PDF format will be available to the 
successful Tenderer. 

END OF SECTION 
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Before submitting your tender, check the following points: 
  
1.  Has your tender been signed, sealed and witnessed? (       ) 
   
2.  Have you enclosed the Bid Bond? (      ) 
   
3.  Have you enclosed the Agreement to Bond, signed and sealed by your proposed 

Surety? 
(       ) 

   
4.  Have you completed all schedules and prices in the Tender Form? (       ) 
   
5.  Have you indicated and included any Allowances in the Tender Form? (       ) 
   
6.  Have you listed your Sub-Contractors and major suppliers? (if applicable) (       ) 
   
7.  Have you completed Statement “B” – Senior Supervisory Staff? (       ) 
   
8.  Have you completed Statement “D” – Subcontractors and Suppliers? (       ) 
   
9.  Have you completed Statement “G” – Schedule of Alternatives? (if applicable) (       ) 
   
10.  Have you completed a Preliminary Construction Schedule showing major project 

work items? 
(       ) 

   
11.  Have you provided documentation demonstrating successful completion of at least 

five (5) water retaining concrete structures in the last fifteen (15) years? 
(       ) 

   
12.  Have you provided a Labour and Equipment Rate Table for Force Account Work? (       ) 
   
13.  Are the documents complete? (       ) 
 

END OF SECTION 
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1. GENERAL 

1.1 Submission 

.1 Tender for the Construction of: 

THE MUNICIPALITY OF THE VILLAGE OF LIONS BAY  
WATER STORAGE FACILITY REPLACEMENT PROJECT 
 

.2 The following Tender is hereby submitted to: 

The Municipality of Lions Bay 
Village of Lions Bay Municipal Hall 
P.O. BOX 141-400 Centre Road 
Lions Bay, BC 
V0N 2E0 
 

hereinafter called the “Owner” 

On behalf of: 

  
Contractor 

  
Address 

hereinafter called the “Tenderer” 

.3 (We), the undersigned, having fully examined the locality and Place of the Work, having 
fully investigated the conditions of the Work, having read and understood the Contract 
Documents (comprised of the tendering information including the Information to Tenderers, 
supplementary general conditions, general conditions, specifications and drawings, including 
all supplements, addenda and revisions to same to the date of this Tender) and having 
secured all of the information necessary to enable the submission of this Tender, hereby 
agree and offer to perform the totality of the Work described in the Contract Documents, in 
accordance with the Contract Documents, for the total sum of: 

Total Tender Price for BASE BID (excluding GST) *$......................... 

Total Tender Price for OPTIONAL ITEMS (excluding GST) *$......................... 

Total Tender Price for ALTERNATE PRICES (excluding GST) *$......................... 

 [Note:  * To be completed by the Tenderer] 
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.4 Further, we, the undersigned, hereby agree and offer to complete the Work in accordance 
with the Contract Documents and schedule of dates as outlined below: 

.1 Substantial Performance of the Work:  June 30, 2018. 

.2 Total Completion of the Work:  August 1, 2018. 

.5 Further, we, the undersigned, acknowledge that we have reviewed and agree to be bound by 
the terms and conditions of the Tender as set out in the Information to Tenderers.  

1.2 Contingencies  

.1 Payment of contingencies and allowances or portions thereof will only be made in the event 
the Engineer authorizes additional work, in which case the amount of the payment will be 
determined as specified.  Any unused portion will be deducted from the Contract Price. 

1.3 Additions and Deductions 

.1 The Tenderer agrees that, if this tender is accepted by the Owner: 

.1 It will carry out any additional or extra work (including the supplying of any additional 
Products pertaining thereto) or will delete any work as may be required by the Engineer 
in accordance with the Contract; and, 

.2 The carrying out of any work referred to in paragraph (.1) above or the issuance by the 
Engineer of a Contract Change Order relating to such work or the acceptance by the 
Tenderer of such Contract Change Order shall not, except as expressly stated in such 
Contract Change Order, waive, affect or vary any of the terms of the Contract or of an 
Contract Change Order previously issued by the Engineer or any of the rights of the 
Owner or of the Engineer under the Contract. 

.2 The Tenderer agrees that, if this tender is accepted by the Owner the prices applicable to 
work referred to in paragraph 1.3.1 above shall be determined as outlined in the General 
Conditions of the Contract as amended by the Supplemental General Conditions. 

1.4 Addenda 

.1 We, the undersigned, agree that we have received Addenda ………….. to …………… 
inclusive, and the Total Tender Price includes the provisions set out in such Addenda. 

1.5 Declarations of Tenderer 

.1 The Tenderer declares that no person, firm or corporation other than the Tenderer has any 
interest in this tender or in the proposed Contract for which this tender is made. 

.2 The Tenderer declares that this tender is made without any connection, comparison of 
figures or arrangement with, or knowledge of, any other corporation, firm or person making 
a tender for the same Work and is in all respects fair and without collusion or fraud. 
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1.6 Conditions of Tender 

.1 This Tender is irrevocable from the Tender Closing Time and is unconditionally open for 
acceptance for 90 days after the Tender Closing Time, whether any other tender has been 
previously accepted or not. 

1.7 Disclaimer 

.1 The Tenderer agrees and acknowledges there is no representation, warranty, collateral 
agreement or condition, whether direct or collateral, or expressed or implied, which induced 
the Tenderer to submit this tender, or on which reliance is placed by the Tenderer, or which 
affects this tender. 

1.8 Signatures 

This Tender is executed by the Tenderer at ________________________________________ this 
__________ day of _____________________ 20____. 

    
Name of Tenderer  

    
Address  

    
Signature of Tenderer/Authorized Signatory, Title Signature of Witness 

    
Signature of Tenderer/Authorized Signatory, Title Signature of Witness 

 
 
 
   
 Corporate Seal 
 

NOTE: In the case of a tender submitted by a Corporation, the signatory or signatories 
warrant as follows: “I/We have authority to bind the Corporation.” 

If the tender is submitted by an individual or partnership, it is deemed to be given under seal. 

END OF SECTION 
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We certify that the following is an accurate and balanced breakdown of our tender price(s).  Work 
required, but not specifically mentioned, is included in the item with which it is most closely associated. 
 
Table 1: BASE BID ITEMS 
Item    Lump Sum Price 

BASE BID ITEMS – LUMP SUM 

1 GENERAL REQUIREMENTS 

 .1 Mobilization and Demobilization $  

 .2  Traffic Management $  

 .3 Erosion and Sedimentation Control $  

 .4 O&M Manuals and Record Drawings $  

Sub Total General  $  

2 HARVEY TANK SITE 

 .1 Site Preparation $  

 .2 Site Works  $  

 .3 Yard Piping /Utilities $  

 .4 Concrete Reservoir $  

 .5 PRV Chamber Improvements $  

 .6 Metals $  

 .7 Electrical and Instrumental $  

Sub Total Harvey Tank Site $  

3 HIGHWAY TANK SITE 

 .1 Site Preparation $  

 .2 Site Work $  

 .3 Yard Piping /Utilities $  

 .4 Concrete Reservoir $  

 .5 PRV Station Kiosks  $  

 .6 Metals $  

 .7  Electrical and Instrumental  $  

Sub Total Highway Tank Site $  

4 BAYVIEW PRESSURE REDUCING STATION  

 .1 Site Preparation $  
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 .2 Site Works $  

 .3 Yard Piping /Utilities $  

 .4 PRV Station Kiosk $  

 .6 Electrical and Instrumental $  

Sub Total Bayview Pressure Reduction Station  $  

5 PHASE IV TANK SITE 

 .1 Yard Piping /Utilities $  

6 PHASE V TANK SITE 

 .1 Yard Piping /Utilities  $  

TENDER PRICE – BASE BID (excluding GST)* $  
 
Notes: 
 
* Enter these amounts in Section 01 41 00, Clause 1.1.3 
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Table 2: OPTIONAL ITEMS 
Item    Lump Sum Price 

OPTIONAL ITEMS 
The Owner may accept any of the Optional Items in any order or combination, including all or none. The 
Owner may include solely from the Base Bid Tender Price, without considering any Optional Item(s), or 
Optional Item(s) will be considered in determining the acceptance of the tender.  Optional Items are open 
for acceptance by the Owner for the same period of time as the Base Bid Tender Price.  
 
Acceptance of any Optional Item will not affect the Contract Completion time, unless specifically 
indicated as an increase or decrease in time, in number of days, on account of a particular Optional Item. 
 
The Tenderer must submit prices for all Optional Items shown in the places provided below. Such tender 
prices shall not include any general overhead costs, or other costs, or profit, not directly related to the 
Optional Items.  
 

7 OPTIONAL ITEMS – LUMP SUM 

 .1 Highway Tank Site PRV Stations – SS piping option $  

 .2 Upper Bayview PRV Station – SS piping option. $  

 .3 Phase IV Tank Site   

  .1 Site Preparation $  

  .2 Site Work $  

 .4 Phase V Tank Site   

  .1 Site Preparation $  

  .2 Site Work $  

8 OPTIONAL ITEMS - CASH ALLOWANCE 

 .1 Mountain Drive Control Valve Kiosk $ 150,000.00 

TENDER PRICE – OPTIONAL ITEMS (excluding GST)* $  
 
Notes: 
 
* Enter these amounts in Section 01 41 00, Clause 1.1.3 
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Table 3: ALTERNATE PRICES 
Item    Lump Sum Price 

ALTERNATE PRICES 
The Owner may accept any of the Alternate Prices in any order or combination, including all or none. The 
Owner may include solely from the Base Bid Tender Price, without considering any Alternate Price(s), or 
Alternate Price(s) will be considered in determining the acceptance of the tender.  Alternate Prices are 
open for acceptance by the Owner for the same period of time as the Base Bid Tender Price.  
 
The amount to be added to, or deducted from, the Base Bid Tender Price is to be entered below for each 
requested alternative. If there is no change to the Base Bid Tender Price for an alternative it should be 
indicated as a zero ($0.00).  The Work of the Contract and the Contract Price will reflect the Alternate 
Price, if any, accepted by the Owner at the time of Contract Award.  
 
Acceptance of any Alternate Price will not affect the Contract Completion time, unless specifically 
indicated as an increase or decrease in time, in number of days, on account of a particular Alternate Price. 
 
The Tenderer must submit prices for all Alternate Prices shown in the places provided below.  
  
9 ALTERNATE PRICES – LUMP SUM 

 .1 Harvey Tank Conventional Cast-In-Place Concrete $  

TENDER PRICE – ALTERNATE PRICES (excluding GST)* $  
 
 
Notes: 
 
* Enter these amounts in Section 01 41 00, Clause 1.1.3 

END OF SECTION 
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Item Description Unit Quantity 
Unit Price 

($) 
Sub-Total(1) 

($) 

1 Site Work      

 
a) Over-excavation, removal and disposal of 

native material, and supply and placement 
of imported granular fill material 

m3 1   

 b) Rock Blasting m3 1   

 c) Boulder Removal  m3 1   

 d) Fencing  lm 1   

 e) Top soil m2 1   

 f) Seeding m2 1   

 g) Lock Block (including backfill) ea 1   

2 Piping     

 a) 150mm DI Pipe m 1   

 b) 200mm DI Pipe m 1   

 c) 250mm DI Pipe m 1   

 d) 300mm DI Pipe m 1   

 e) 150mm DI Gate Valve ea 1   

 f) 200mm DI Gate Valve  ea 1   

 g) 250mm DI Gate Valve  ea 1   

 h) 150mm DI Bend (22.5°, 45° or 90°) ea 1   

 i) 200mm DI Bend (22.5°, 45° or 90°) ea 1   

 j) 250mm DI Bend (22.5°, 45° or 90°) ea 1   

 k) 150x150x150 DI Tee ea 1   

 l) 200x200x200 DI Tee ea 1   

 m) 200x200x150 DI Tee ea 1   

 n) 150mm 1506 Robar Coupler ea 1   

 o) 200mm 1506 Robar Coupler ea 1   

 p) 1200mm diameter concrete manhole ea 1   

 q) 1200mm diameter concrete risers vm 1   

END OF SECTION 
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1. TENDERER’S SENIOR SUPERVISORY STAFF EXPERIENCE 

Name  Appointment  Qualifications 
and Experience 

  Project Manager   

  Project Superintendent   

  Safety Supervisor   

     

     

     

     

     

     

     

NOTE: Qualifications and experience (resumes) should be provided in detail on separate sheets 
attached to this page.  Back-up capability and personnel should be indicated of each category 
of staffing. 
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2. SUBCONTRACTOR’S SENIOR SUPERVISORY STAFF EXPERIENCE 

 

 Name of Subcontractor:  ______________________________ 

Name  Appointment  Qualifications 
and Experience 

  Project Superintendent   

     
 

 Name of Subcontractor:  ______________________________ 

Name  Appointment  Qualifications 
and Experience 

  Project Superintendent   

     
  

 Name of Subcontractor:  ______________________________ 

Name  Appointment  Qualifications 
and Experience 

  Project Superintendent   

     

END OF SECTION 
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1. SUB-CONTRACTORS AND SUPPLIERS 

The Tenderer shall quote the name and address of each proposed sub-contractor or supplier, who 
will be responsible for more than 2.5 percent of the total Contract Work or as noted below.  After 
the Tender has been accepted by the Owner, the Contractor shall not be allowed to substitute 
other sub-contractors or suppliers in place of those named below without written approval of the 
Engineer. 

Where Contractor intends to undertake the work with his own forces, in the space allocated for 
the Subcontractor Name, indicate “Own Forces”. 

Sub-Trade Section  Name and Address of Sub-Contractor  

Concrete Formwork    

Concrete Placement   

Civil Work   

Tank Prestresser   

Process Mechanical   

Electrical   

Electrical Testing / Commissioning   

Instrumentation   

PLC/HMI SCADA Programming   

   

Equipment  Manufacturer and Model  

Valve Kiosks   

Pressure Reducing Valves   
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NOTE: Additional information can be provided on separate sheets attached to this page. 

END OF SECTION 
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1. SCHEDULE OF ALTERNATIVES 

Base the Tender on products identified in the Contract Documents.  Where the Tenderer wishes to 
advance an alternative that could either save costs or increase the value of the project, these 
proposed alternatives should be listed in this form.  Further consideration of alternatives during 
the Work will not be undertaken other than as allowed in the Contract. 

Alternative  Description  (Savings) or 
Additional Costs 

 
 
 

 

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   
  

   

NOTE: Additional information can be provided on separate sheets attached to this page. 

END OF SECTION 
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Date:  _______________________, 20____ 

“Name & Address of Surety Company” 

The Municipality of the Village of Lions Bay 
Village of Lions Bay Municipal Hall 
P.O. Box 141-400 Centre Road 
Lions Bay, BC, V0N 2E0 

Gentlemen/Madam: 

CONTRACT NO.:__________________________________________________________________ 

 Should the Municipality of the Village of Lions Bay [hereinafter referred to as the “Owner”] 
accept the Tender of and execute an Agreement with ___________________________ [hereinafter 
referred to as the “Tenderer”], we, the undersigned Surety Company, do hereby consent and agree to 
become bound to the Owner as Surety for the Tenderer in any of the following Bonds, on the standard 
format of the Canadian Construction Association. 

1. Performance Bond for an amount equal to 50% of the Total Tender Price. 

2. Labour and Material Payment Bond for an amount equal to 50% of the Total Tender Price. 

 We, the undersigned Surety Company, agree to furnish the Owner with the said Bonds within 7 
days after written notification that the Owner has requested the said Bond or Bonds. We hereby further 
declare that our Company is legally entitled to do business in the Province of British Columbia. 

Yours truly, 

___________________________________ 
[Name of Surety Company] 

____________________________________ 
[Address] 

[Seal] 

NOTE: This Agreement must be executed on behalf of the Surety Company by its authorized 
 Officers under the Company’s corporate seal. 

END OF SECTION 
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PROOF OF LIABILITY INSURANCE WILL BE ACCEPTED ON THIS FORM ONLY 
The Municipality of the Village of Lions Bay 

CERTIFICATE OF INSURANCE 

Contract Number   Description of Contract  
(if applicable) 

   

    

INSUREDS: (Contractor)   

AND The Municipality of the Village of Lions Bay AND All Sub-Contractors of either employed directly or in the work to be performed. 

AND  
 

POLICY 
COMPANY & 
POLICY NO. 

DATE 
LIMITS OF LIABILITY 

EFFECTIVE EXPIRATION 
GENERAL LIABILITY BODILY INJURY 
PROPERTY DAMAGE 

   Minimum Requirement 
$5,000,000. 
Inclusive Per Occurrence 

AUTOMOBILE LIABILITY 
Must cover all vehicles on or behalf of 
(Contractor) 
BODILY INJURY PROPERTY 
DAMAGE 

   Minimum Requirement 
$5,000,000. 
Inclusive Per Occurrence 

OTHER (Describe)  

  

IMPORTANT: This Certificate confirms that the Policies listed above are in full force and effect and that these Policies will not be amended 
to restrict coverage or cancelled without 30 days prior written notice being given The Municipality of the Village of Lions Bay 
and further that the General Liability Policy listed above includes all coverages outlined under (1) and (2) below and includes 
coverages under (3) as follows: 

 

 

 

 

GENERAL LIABILITY COVERAGE INCLUDES: 
1) Cross Liability clause 

2) (i) completed operations, which cover shall be maintained continuously in force for a period of not less than 
twenty-four months from the date of the Certificate of Total Performance of the Work. 

 (ii) Blanket Contractual Liability 
 (iii) Contingent Employers Liability 
 (iv) Non-owned automobile Liability 
 (v) Broad Form Property Damage 
 (vi) Excavation 

3) where applicable, includes coverage for 
 (i) Underpinning, Shoring 
 (ii) Demolition 
 (iii) Building Raising or Moving 
 (iv) Blasting or the use of explosives 
 (v) Tunneling 
 (vi) Pile driving, caisson work 
 (vii) Use of aircraft or watercraft, owned or non-owned 

Date  , 20    

  NAME OF INSURANCE COMPANY (IES) (NOT BROKERS) 

 BY  

ADDRESS OF INSURANCE COMPANY OR BROKER  (AUTHORIZED REPRESENTATIVE OR OFFICIAL) 

TB2330(REV12/95) 

END OF SECTION 
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THE MUNICIPALITY OF THE VILLAGE OF LIONS BAY 

SUPPLEMENTARY GENERAL CONDITIONS OF THE STIPULATED PRICE CONTRACT 

CCDC2-2008 

For this Contract, the Owner will use the Canadian Construction Documents Committee, Standard 
Construction Document CCDC2 Stipulated Price Contract – 2008 for the duration of this Contract with 
amendments as noted in the sections below. 

These Supplementary Conditions presuppose the use of the Standard Construction Document CCDC2 – 
2008 Stipulated Price Contract.  These “Supplementary Conditions” void, supersede or amend the 
applicable provisions of the standard form CCDC2 – 2008 Stipulated Price Contract “Agreement”, 
“Definitions” and “General Conditions”, as the case may be, as hereinafter provided. 

ARTICLE A-1 THE WORK 

Delete article A-1.3 in its entirety and replace with the following: 

“1.3 commence the Work within the time required under GC 3.1.4, and attain Substantial Performance 
of the Work by June 30, 2018 and Total Completion of the Work by August 1, 2018, subject to 
adjustment of the Contract Time as provided for in the Contract Documents.” 

ARTICLE A-4 CONTRACT PRICE 

Add article A-4.6 as follows: 

4.6 Notwithstanding any other provision of this Agreement, the parties agree that: 

.1 the Contract Price includes all cash allowances and contingency 
allowances; 

.2  the Owner anticipates that it will be reasonable for not less than 60% of 
Substantial Performance of the Work to be completed by the Partial 
Completion Date; and 

.3 in view of the foregoing, the Contract Price will be adjusted in accordance 
with the following: 

(1) if the Contractor has completed less than 60% of the Substantial
Performance of the Work by the Partial Completion Date, the 
Contract Price will be reduced by $10,000 for every full 1% that is 
less than 60% of the Substantial Performance of the Work that has 
been completed by the Partial Completion Date, to a maximum 
reduction in the Contract Price of $300,000; and
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(2) if the Contractor has completed more than 60% of the Substantial 
Performance of the Work by the Partial Completion Date, the 
Contract Price will be increased by $10,000 for every full 1% that 
is more than 60% of the Substantial Performance of the Work that 
has been completed by the Partial Completion Date, to a maximum 
increase in the Contract Price of $300,000. 

ARTICLE A-3 CONTRACT DOCUMENTS 

Add article A-3.2 to provide as follows: 

“3.2 The Contractor acknowledges that it has reviewed and satisfied itself as to the Contract 
Documents, including without limitation, the plans, specifications and other materials referred to 
in this Article, and all other materials it desires, prior to execution of this Contract.” 

Add the following new Articles: 

“ARTICLE A-9 NO DUTY OF CARE” 

“9.1 The Contractor acknowledges that the Owner, in the preparation of the Contract Documents, 
supply of oral or written information to Tenderers, review of Tenders or the carrying out of the 
Owner’s responsibilities under the Contract does not owe a duty of care to the Contractor and the 
Contractor waives for itself and its successors the right to sue the Owner in tort for any loss, 
including economic loss, damage, cost or expense arising from or connected with any error, 
omission or misrepresentation occurring in the preparation of the Contract Documents, supply of 
oral or written information to Tenderers, review of tenders or the carrying out of the Owner’s 
responsibilities under the Contract.” 

“ARTICLE A-10 TIME OF THE ESSENCE” 

“10.1 All time limits stated in this Contract are of the essence of the Contract.” 

DEFINITIONS 

The following definitions are amended: 

4. Consultant

Add the following sentence:

“The words “Engineer”, “Contract Administrator” or “Consultant” wherever used in the Contract
Documents shall be regarded as synonymous.”

9. Contractor

Add the following sentence:

“For the purpose of the Contract, the words “Contractor” and “General Contractor” shall be
regarded as synonymous.”
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19. Subcontractor 
 

Delete and replace with the following: 
 

“A Subcontractor is a person, firm or corporation, which has been approved by the Owner, 
undertaking the execution of a part of the Work by virtue of an agreement with the Contractor.” 

 
20. Substantial Performance of the Work 
 

Add the following sentence: 
 
 “Substantial Performance of the Work shall be achieved when both the following conditions are 

met: 
- all Work, as certified by the Consultant, is capable of completion or correction at a cost of not 

more than: 
i) 3% of the first $500,000 of the Contract Price; 
ii) 2% of the next $500,000 of the Contract Price; and, 
iii) 1% of the balance of the Contract Price 

- the Work is ready for use or is being used for the purpose intended and is full commissioned 
and is so certified by the Consultant.” 

 
The following definitions are added to the Agreement: 
 
27. Partial Completion Date 

Partial Completion Date means March 31, 2018, or such later date as may be specified in writing 
by the Owner. 

28. Tender Form 

“Tender Form means the Invitation to Tender issued by the Owner for the Project dated 
November 23, 2017, including the Instructions to Tenderers and all associated forms, schedules, 
related documents and additional information.”  

29. Addendum 

Addendum means an addition to or a change in the Contract Documents that is issued by the 
Consultant prior to the tender closing. 

30. Final Acceptance 

Final Acceptance means the Work has successfully passed all inspections and testing 
requirements at the end of the warrantee period. 

31. Total Performance of the Work 

Total Performance of the Work means when the entire Work, except those items arising from the 
provisions of GC 12.3 – WARRANTY, has been totally performed to the requirements of the 
Contract Documents and is so certified by the Consultant. 
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In addition to all prior requirements of the Contract, Total Performance will not occur until the 
Work has passed all inspections and testing requirements. 

The words “Total Completion of the Work” and “Total Performance of the Work” wherever used 
in the Contract Documents shall be regarded as synonymous. 

32. Engineer’s Representative 

The Engineer’s Representative means any person authorized from time to time by the Engineer to 
perform the duties of the Engineer whose authority shall be notified in writing to the Contractor 
by the Engineer. 

 
35. Builders Lien Act 
 

Builders Lien Act means the Builders Lien Act, S.B.C. 1997, c45, as amended, and all regulations 
thereto, and any successor legislation in the Province of British Columbia in relation to builders 
liens. 

 
36. Certificate of Completion 
 

A Certificate of Completion is a certificate of completion as defined in the Builders Lien Act. 
 

37. Base Bid Price 
 

The Base Bid Price is the price stated as the sum for which the Tenderer offers to perform the 
Work  and does not include Work for which an under the Tender Price Breakdown an Optional 
Item or Alternate Price was submitted.  

 
38. Optional Items 
 

The Optional Items means Work which may be described in the Tender Price Breakdown that will 
be undertaken and included in the Work at the election of the Owner.  

 
39. Alternate Price 
 

The Alternate Price means Work which for a substituted item or section of the Work, to be added 
to or deducted from the Base Bid Price and substituted to the Work at the election of the Owner.    

 
GENERAL CONDITIONS OF THE STIPULATED PRICE CONTRACT 
 
GC 1.1 CONTRACT DOCUMENTS 
 
Delete paragraph 1.1.7.1 in its entirety and replace it with the following: 

 
“.1  the order of priority of documents, from highest to lowest, shall be, 

-  the Agreement between the Owner and the Contractor  
- the Definitions 
-  the Addenda 
-  Supplementary General Conditions of the Stipulated Price Contract 

  -  General Conditions of the Stipulated Price Contract 
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  -  Technical Specifications 
  -  Drawings 
  - Information to Tenderers 
  - The Tender Submission Documents per Item 1.2 in the Information to Tenderers 
  - Appendices, as issued 
  -  Master Municipal Construction Documents (MMCD) – Platinum Edition” 
 
Add new paragraphs 1.1.7.5 and 1.1.7.6 as follows: 
 

“1.1.7.5 structural Drawings shall govern over mechanical and electrical Drawings; 
 

1.1.7.6 subject to the above, if any specifications or Drawings conflict with any other 
specifications or Drawings, the more stringent shall govern.” 

 
Add new paragraph 1.1.11 as follows: 
 
“1.1.11 The table of contents and the headings of all the articles, paragraphs, parts and sections of any 

of the Contract Documents are provided for convenience of reference only and shall not 
affect the construction or interpretation of the Contract Documents.” 

 
GC 2.4  DEFECTIVE WORK 
 
Amend Paragraph 2.4.1 by adding “, at the Contractor’s expense,” after “Contract Documents”. 
 
GC 3.4 DOCUMENT REVIEW 
 
Add new paragraph 3.4.2 as follows: 
 
“3.4.2 Notwithstanding the foregoing, inconsistencies and omissions shall not include lack of 

reference on the Drawings or in the Specifications to labour and/or Products that are required 
or normally recognized within respective trade practices as being necessary for the complete 
execution of the Work.” 

 
GC 4.1 CASH ALLOWANCES 
 
Delete and replace paragraph 4.1.2 with the following: 
 
“4.1.2 The Contractor’s overhead and profits in connection with the Cash Allowance shall be 

limited to the following percentages:  
 

.1 Ten percent (10%) for Works completed in their entirety by the Contractor’s own forces.   

.2 Fifteen percent (15%) for Works completed in whole or in part by Subcontractors which 
shall include overhead and profits for both the Contractor and the Subcontractors.”  

GC 5.2 APPLICATIONS FOR PROGRESS PAYMENT 
 
Add GC 5.2.8 as follows: 
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“5.2.8 Notwithstanding any other provision of this Agreement, the Contractor agrees that it shall not 
submit any application for payment on account of the Contract Price under this GC 5.2 
APPLICATIONS FOR PROGRESS PAYMENT if following payment, the balance of the 
Contract Price would be less than the potential reduction in the Contract Price under Article A-
4.6.” 

 
Add GC 5.2.9 as follows: 
 
“5.2.9 Before any payment is made by the Owner to the Contractor, the Consultant or the Owner 

may by written notice require that the Contractor furnish such further detailed information as 
the Consultant or the Owner may determine is necessary to establish compliance by the 
Contractor with the Contract Documents.” 

 
GC 5.3 PROGRESS PAYMENT 
 
Delete paragraph 5.2.7 in its entirety and replace with the following: 
 
“5.2.7 The Contractor shall submit one copy of all applications for payment and all applications for 

payment, except the first, shall be accompanied by a form of statutory declaration approved 
by the Owner completed and sworn before a Notary Public or a Commissioner for Oaths for 
the Province of British Columbia, which statutory declaration must include a statement that 
all accounts for labour, subcontracts, Products, construction machinery and equipment and 
other indebtedness which may have been incurred by the Contractor in the performance of 
the Work covered by the immediately preceding progress claim, and for which the Owner 
might in any way be held responsible, have been paid in full, except holdback monies 
properly retained.” 

 
Add GC 5.3.2 as follows: 
 
“5.3.2 Notwithstanding any other provision of this Agreement, the Owner shall not be obligated to make 

any payment on account of the Contract Price under this GC 5.3 PROGRESS PAYMENT if 
following payment, the balance of the Contract Price would be less than the potential reduction 
in the Contract Price under Article A-4.6.” 

 
GC 6.5 DELAYS 
 
Add the following new paragraphs: 
 
“6.5.6 If the Contractor's operations expose any items which may indicate an archaeological find, such 

as building remains, hardware, accumulations of bones, pottery, or arrowheads: 

.1 The Contractor shall immediately notify the Consultant and suspend operations within 
the area identified by the Consultant.  Work shall remain suspended within that area until 
otherwise directed by the Consultant in writing. 

.2 Any delay in the completion date of the Contract that is caused by such a cessation of 
construction operations will be considered to be beyond the Contractor's control in 
accordance with paragraph GC 6.5.3, but will not be considered to be a delay resulting 
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from an action of the Owner or the Consultant or anyone employed or engaged by them 
directly or indirectly.  

.3 Any work directed or authorised by the Consultant with an archaeological find will be 
considered a change in Work authorized by a Change Directive, and GC 6.3 shall apply.” 

GC 9.1  PROTECTION OF WORK AND PROPERTY 
 
Add the following new paragraphs: 
 
“9.1.5 The Contractor shall be responsible generally for the care, maintenance and protection of the 

Work during construction and during any shut-down or suspension of the Work. 
 
9.1.6 The Contractor shall ensure that all rights and privileges presently accorded to all properties 

adjacent to the Place of the Work are maintained. 
 
9.1.7 When carrying out excavation work, the Contractor may encounter such underground utilities as 

sewers, gas mains, telephone cables, power cables, and water mains.  The Contractor shall be 
fully responsible for any breakage or damage to such utilities, and the Contractor shall pay the 
full cost of repairing such damages and making good any losses or damages which are caused as 
a result of his or her operation in carrying out this Contract. 

9.1.8 It shall be the Contractor's responsibility to obtain written permission and to make any required 
arrangements with the owners of any adjacent properties on which the Contractor may encroach. 

9.1.9  The Contractor shall furnish and bear the cost of any watchman he may require for protection to 
perform this Contract.” 

 
GC 9.4 CONSTRUCTION SAFETY 
 
Add the following new paragraph: 
 
“9.4.2 The Contractor shall be responsible for and ensure the safety not only of the workers, 

Subcontractors, tradesmen and suppliers and their plant and equipment but also of all other 
persons who enter the Place of the Work whether during working hours or not and for that 
purpose shall erect such fencing, boardings and signs and shall employ such safety measures 
as may be necessary to ensure the safety of such persons.” 

 
GC 11.1 INSURANCE 
 
Amend paragraph 11.1.1 as follows: 
 
Delete the words “the minimum requirements of which are specified in CCDC 41 – CCDC Insurance 
Requirements in effect at the time of bid closing except as hereinafter provided” in lines 2 and 3. 
 
Delete paragraph 11.1.1.1 and replace with the following: 
 
“.1 Commercial general liability insurance in the form of a wrap-up liability insurance in the 

amount of not less than five million dollars ($5,000,000) per occurrence.  The Owner, the 
Consultant and all Subcontractors involved in the performance of the Work shall be 
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additional insureds under the commercial general liability insurance policy which shall 
contain a cross liability clause whereby one insured can make a claim, or bring an action, 
against another insured.  The commercial general liability insurance shall remain in force 
from the commencement of the performance of the Work under the Contract, and shall 
include completed operations coverage effective for a period of two (2) years following 
issuance of the Certificate of Completion.” 

 
Delete paragraph 11.1.1.2 and replace with the following: 
 
“.2 Vehicle liability insurance in the amount of not less than $5,000,000 per occurrence from the date 

of commencement of the Work until one year after the date of issue of the Certificate of 
Completion.”  

 
Add the following to paragraph 11.1.1: 
 
“.8 Course of construction or builder’s risk insurance in the amount of 100% of the Contract Price.” 

 
“.9 Professional liability insurance in the amount of not less than $2,000,000 for any professionals 

that the Contractor may engage in performing the Work in this Contract.” 
 
Delete paragraphs 11.1.6 to 11.1.8 in their entirety and replace with the following new paragraphs: 
 
“11.1.6 All insurance policies shall have the right of subrogation waived as against the Owner, the 

Consultant, their employees and agents. 
 
11.1.7 All insurance policies shall contain provisions to the effect that thirty (30) days prior notice of 

cancellation will be given in writing to each insured, including the Owner.  In the event that 
some or all of the insurance policies required under this Contract are cancelled, the 
Contractor shall promptly obtain insurance with other insurers so as to comply with the 
provisions of this Contract.   

 
11.1.8 The Contractor shall ensure that its Subcontractors comply with all applicable insurance 

requirements. 
 
11.1.9 Where the Work involves blasting and other activities, any exclusions of such aspects of the 

Work shall be deleted from the insurance policies.” 
 
GC 11.2 CONTRACT SECURITY 
 
Delete paragraph 11.2.1  in its entirety and replace with the following: 
 
“11.2.1  The Contractor shall, at least 7 calendar days prior to the commencement of construction, 

provide to the Owner a performance bond and a labour and material payment bond, each in 
the amount of 50% of the Contract Price covering the performance of the Work.” 

 
Delete paragraph 11.2.2 in its entirety and replace with the following: 
 
“11.2.2  All bonds shall be issued by a duly licensed surety company authorized to transact a business 

of suretyship in British Columbia and in a form acceptable to the Owner, and shall be 
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maintained in good standing until the fulfillment of the Contract including all warranty 
obligations pursuant to GC12.3 WARRANTY. 

 

Add new PART 13  ADDITIONAL GENERAL CONDITIONS: 
 

“PART 13  ADDITIONAL GENERAL CONDITIONS 

GC 13.1 LIQUIDATED DAMAGES 
 
13.1.1 If the Contractor fails to attain Substantial Performance of the Work on or before the date 

stipulated for attaining Substantial Performance of the Work in Article A-1.3 of Article A-1 
THE WORK of the Agreement Between Owner and Contractor (the “Substantial 
Performance Date”), the Contractor shall pay to the Owner liquidated damages calculated as 
$1,000 for each calendar day that Substantial Performance of the Work extends beyond the 
Substantial Performance Date. 

 
 It is expressly agreed that it may be difficult to calculate the damages which would result 

from the Contractor’s failure to attain Substantial Performance of the Work by the 
Substantial Performance Date, and the parties agree that the liquidated damages payable 
under this section 13.1.1 are not intended to be a penalty but rather represent the parties’ best 
estimate of the damages the Owner is likely to suffer as a result of the Contractor’s failure to 
attain Substantial Performance of the Work by the Substantial Performance Date, and the 
delay to the Owner resulting from that failure. 

 
13.1.2 In the event that the Consultant reasonably determines that the Contractor is not progressing 

in accordance with the Schedule with the result that the Contractor will not achieve 
Substantial Performance of the Work by the Substantial Performance Date, the Owner may 
commence to hold back amounts from payments due to the Contractor totaling an amount 
sufficient to cover the Consultant’s estimate of liquidated damages that may be payable 
pursuant to paragraph 13.1.1.  In the event that the Owner holds back more than is owed 
pursuant to paragraph 13.1.1, it shall forthwith pay such excess to the Contractor. 

 
13.1.3 The Owner may deduct any amount due under this paragraph from any monies that may be 

due or payable to the Contractor on any account whatsoever.  The liquidated damages 
payable under this paragraph are in addition to and without prejudice to any other remedy, 
action or other right that may be available to the Owner as a result of the Contractor’s failure 
to attain Substantial Performance of the Work by the Substantial Performance Date.” 

 

END OF SECTION 



 
DIVISION 1 – GENERAL REQUIREMENTS 
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1. GENERAL 

1.1 Description of Work 

.1 The Work to be performed under this Contract shall include the labour, equipment, and 
materials required to complete the Village of Lions Bay Water Storage Facility 
Replacement, as specified in the Contract Documents. 

.2 The Work includes, but is not limited to the following elements: 

.1 Demolition and disposal of four above concrete potable water reservoirs; 

.2 Demolition and removal of valve chambers, electrical devices, piping and 
appurtenances; 

.3 Construction of a new 2.33 ML above ground concrete reservoir to store potable water. 

.4 Construction of a new 0.10 ML below ground concrete reservoir for potable water 
storage. 

.5 Construction of three (3) new above ground pressure reducing valve station kiosks 
including Upper Bayview (PRV14), Highway Fill Valve (PRV15) and PRV3 which 
supplies water to the HGL 107 zone; 

.6 Siteworks including ground improvements for structural foundations, excavating, 
backfilling, grading, drainage, fencing, site dewatering and landscaping. 

.7 Roadworks including gravel roadway. 

.8 Installation of process mechanical piping, valves, fittings and appurtenances for 
interconnection of the proposed works. 

.9 Installation of mechanical piping, valves, fittings and appurtenances to interconnect 
equipment and tie-into proposed works. 

.10 Electrical and instrumentation to service the new facilities and miscellaneous required 
to complete the Work. 

1.2 Coordination 

.1 Cooperate and liaise with other contractors, utility agencies, the Owner’s employees or their 
appointed representatives in order to make appropriate working arrangements to ensure 
satisfactory execution and timely completion of the Work.  The Contractor will not have 
exclusive rights to the construction area. 

.2 Attend coordination meetings, as directed by the Engineer, when the Engineer considers that 
they are necessary for ensuring the sufficiency of the liaison and co-operation with other 
contractors.  The Contractor shall be deemed to have allowed in his Tender Price for any 
interference to his operations which may result from any of the above.  He must also take all 
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precautions necessary to ensure that he does not hinder or delay in any way the progress of 
these other parties or cause damage to their completed work. 

1.3 Sequence of Work 

.1 Every effort shall be made in the scheduling of the work to ensure the Village of Lions Bay 
can still supply potable water to the residents.  With this in mind, a specified sequence of 
work is proposed. 

.2 Refer to Section 01 12 16 – Work Sequences and Tie-ins. 

1.4 Contractor Use of Premises 

.1 Generally restrict operations to the construction and laydown areas as indicated on the 
drawings or directed by the Engineer. 

.2 The Owner will make reasonable efforts to accommodate the work of the Contractor.   

.3 Obtain and pay for use of additional storage, access or work areas needed for work under 
this Contract. 

1.5 Completion Dates 

.1 The completion dates for the project are noted in Section 00 73 00.  These dates will 
establish the Time Limits for the Contract. 

.2 Time and all time limits stated in the Contract Documents are of the essence of the Contract.  
The Contractor shall perform his work expeditiously and with adequate forces to achieve the 
completion dates. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 Continuity of Potable Water Supply 

.1 The Village of Lions Bay supplies water to its community through two systems: Magnesia 
and Harvey. While Harvey Reservoir is proposed for replacement, the Magnesia system can 
be used to supply potable water to the community.  

.2 Magnesia Creek Water Supply and Storage Reservoir does not have sufficient capacity to 
supply flows for fire protection to the entire system and hence the Work has to be scheduled 
so that the following conditions are met:  

.1 The Contractor shall maintain the Harvey Creek water supply as a viable supply of 
water throughout the entire project with the acceptation of planned disruption which 
should be short and submit to approval and input from the Village.  

.2 Phase IV and Phase V tanks are not removed from the system or decommissioned prior 
to commissioning of the replacement Harvey Tank. 

.3 The Oceanview tank is located near the Harvey tank and is currently not in service. The 
Oceanview tank is isolated from the water distribution system and kept full of non-
potable water for emergency fire flow supply. The Contractor shall recommission the 
Oceanview tank during replacement of the Harvey tank. The Oceanview tank shall be 
configured to provide potable water service, chlorine contact time and storage as 
required to maintain an acceptable level of service and fire flow protection during 
construction.  

.3 The Contractor must schedule all work so that there is minimum interruption of potable 
water supply to the community. 

.4 The work sequences and tie-in procedures specified in this Section enable the Contractor to 
perform construction activities concurrently with Owner activities required to continue to 
supply potable water to the community.  The Contractor may propose alternative work 
sequences, tie-in plans or procedures that maintain normal plant operations for review by 
the Engineer. 

1.2 Water Service Disruption 

.1 Prepare a detailed plan for any construction activity which will potentially cause a water 
service disruption to the residents of Lions Bay. Provide the plan at least 96 hours in 
advance of starting the Work to the Engineer and the Owner. The plan must include details 
on the construction activity, anticipated time and extent of water service disruption, 
temporary water supply provisions and anticipated end time of the water service disruption. 

.2 Contractor must provide all equipment for temporary potable water supply to affected 
residents.  
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1.3 Work Sequence and Tie-In – General 

.1 Allow a maximum of 4 hours for piping tie-ins unless specifically noted otherwise.  Allow 
a maximum of 2 hours for capping off existing piping.  Coordinate all work with the 
Engineer and Owner.  Minimize the duration that any equipment is out of service by 
pre-installation of as much piping as possible.  Provide bypass piping and pumping as 
required if time required to complete Work exceeds time noted above. 

.2 Construction Work Areas, as identified on the Plans define the general area of the Work. 

1.4 Proposed Work Sequence and Tie-In Plan 

.1 Construction means and methods are ultimately the responsibility of the Contractor.  
However, a suggested construction sequence and tie-in plan has been developed to 
minimize the interruption in the Plant operations. 

.2 The Contractor is responsible for the work sequence and tie-ins and all costs associated 
with undertaking the Work. 

.3 Submit a construction sequence plan two (2) weeks in advance of the scheduled work for 
approval.  No work shall commence without the Engineer’s review. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 General 

.1 This section of the Specification forms part of the Contract Documents, and is to be read, 
interpreted and coordinated with all other parts. 

.2 Payment will be made on the basis of the Lump Sum Prices in Section 00 41 01 – Tender 
Price Breakdown and the Unit Prices in Section 00 41 05 – Schedule of Quantities and 
Prices, and in accordance with the General and Supplementary General Conditions. 

.3 Costs for Work and material not expressly listed in the Tender Price Breakdown, but 
included in the Drawings and/or Specifications by either direct mention or implication, shall 
be included with items to which they pertain most closely. 

.4 The prices tendered for supply and installation of materials shall be full compensation of 
labour, materials, equipment, transportation, testing, and commissioning with all other work 
subsidiary and incidental thereto for which separate payment is not provided elsewhere. 

.5 All payment items are inclusive of labour, material and equipment required to complete the 
Work. 

.6 The method of measurement of the quantities for payment and the basis for payment will be 
in accordance with the following items of this Section.  All measurements will be done by 
the Engineer using generally accepted methods of field survey. 

.7 The items mentioned in this Section refer to the items so numbered in the Tender Price 
Breakdown. 

.8 Descriptions contained in the payment clauses provide a general description of the tasks.  
They are not meant to limit the Work. 

.9 Quantities stated in the Schedule of Quantities and Prices are given for the purpose of 
providing a uniform basis for the comparison of tenders.  Payment for items listed in the 
Schedule will only be made on the quantities actually determined by field measurement.  
The Contractor agrees that he will have no basis for revising the unit prices(s) should actual 
quantities vary. 

2. APPLICATIONS FOR PAYMENT 

.1 Refer to Part 5 Payment – General Conditions (CCDC 2), and Section 00 73 00 – 
Supplementary General Conditions. 

.2 The Contractor shall use standard forms for submission of progress claims in the format 
agreed prior to the end of each month of Work. 
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.3 Show previous amount claimed and the amount claimed for the period ending.  Show 
percentage of Work completed to date and holdback retained. 

3. CHANGES IN THE WORK 

.1 Refer to Part 6 Changes in the Work – General Conditions (CCDC 2), and Section 00 73 00 
– Supplementary General Conditions. 

.2 Changes to the work will be defined as below and be documented using the following forms: 

.1 Field Order – Will be used when an instruction is given to the Contractor in the field, 
which may result in an adjustment to the Contract Price.  A Field Order signed by the 
Engineer and the Owner is authorization to proceed with the Work on a Lump Sum, 
Unit Price or Force Account/Time and Material basis as stipulated on the Field Order 
form.  Extra work shall not commence until the Contractor receives a copy of the Field 
Order signed by the Owner and the Engineer. 

.2 Field Memo – Will be issued by the Engineer and be used as an instruction in situations 
where the change is not anticipated to result in an adjustment to the Contract Price. 

.3 Change Order – Will be used for additions or deletions to the Work which originate in 
the form of revisions to Drawings and Specifications, and which may result in a change 
to the Contract Price.  A Change Order signed by the Engineer and the Owner is 
authorization to proceed with the Work as stipulated in the Change Order.  Extra work 
shall not commence until the Contractor receives a copy of the Change Order signed by 
the Owner and Engineer. 

.3 Contemplated Changes in the Work 

.1 Where a change in the Work is contemplated, the Engineer will give the Contractor 
written notice advising the Contractor of a contemplated change in the Work.  Such 
notice requires that the Contractor submit either a lump sum quotation or an estimate 
based on unit prices and quantities, or labour and equipment rates, to the Engineer 
within the time specified on the form.  Such notice is for information only and is not 
an instruction to execute changes, or to stop Work in progress.  The Contractor’s 
quotation shall: 

.1 Make reference to the contemplated change order letter; 

.2 Be set out in sufficient detail acceptable to the Engineer; 

.3 Indicate the methodology and resources that the Contractor shall use to perform the 
extra work; 

.4 Indicate the cost or credit to complete the changes in the work; 

.5 Indicate the schedule to perform the changes in the work; and indicate the impact 
on the overall project schedule. 
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.6 Indicate any incremental cost impact included in quotation to maintain the 
Completion Date; 

.7 Indicate that quotation will remain open for acceptance by the Owner for thirty 
(30) days; and 

.8 Submit all required back-up documents. 

.2 The Engineer will review the Contractor’s quotations for contemplated changes in the 
Work to determine whether the quotation is acceptable, requires resubmittal or should 
be rejected.  Support quotation with additional substantiating data if requested by the 
Engineer. 

.3 When the quotation has been evaluated and is deemed acceptable to the Engineer, the 
Engineer will prepare and complete a Change Order entering the acceptable quotation 
adjustments to the Contract Price and Completion Date for the Owner’s signature.  
Once the Change Order is signed and fully executed by the Owner, it will then be 
forwarded to the Contractor for signature.  The Change Order, signed by the Owner, 
records and authorizes the Contractor to proceed with the Work. 

.4 Methods for Valuing and Evaluating Changes on the Work 

.1 Lump Sum Change Orders and Field Orders 

.1 The content of Change Orders or Field Orders will be based on a prior quotation 
from the Contractor and agreed to by the Engineer and the Owner. 

.2 The Contractor shall submit all necessary backup and the quotation shall be broken 
down as much as required by the Engineer. 

.2 Unit Price Change Orders and Field Orders 

.1 The content of Change Orders or Field Orders will be based on either prior agreed 
quantities or a survey of completed Work. 

.2 The amounts of unit prices shall be those quoted in the Schedules to the Contract. 

.3 When quantities can be determined prior to start of Work, the Engineer will 
prepare and complete a Change Order or Field Order describing the Work and 
entering the agreed confirmed unit prices, total quantities and total cost 
adjustments to the Contract Price and the construction schedule, for the Owner’s 
signature.  Once the Change Order or Field Order is signed and fully executed by 
the Owner, it will then be forwarded to the Contractor for signature.  The Change 
Order, signed by the Owner, records and authorizes the Contractor to proceed with 
the Work. 

.4 When quantities cannot be determined prior to start of Work, the Engineer will 
assign to the Contractor a Field Order signed by the Owner agreeing and 
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authorizing the described Work to proceed immediately on the basis of the unit 
prices and an estimate mutually agreed upon.  Upon completion of the changes 
involved, the Engineer will complete the Field Order entering the final total cost 
for the Work based on agreed confirmed unit prices and actual measured quantities 
support data submitted for the Owner’s signature to adjust the Contract Price and 
Completion Date as applicable. 

.3 Force Account/Time and Material Change Orders and Field Orders 

.1 When a change in the Work cannot be agreed upon by the Lump Sum and Unit 
Price methods, the Engineer may authorize the Work to be carried out on a Force 
Account/Time and Material basis. 

.2 The Contractor’s Labour and Equipment Rate Table provided with the Tender will 
be used to assess the cost of performing changes in the Work. 

.3 The Engineer will provide the Contractor with a Field Order, signed by the Owner 
agreeing and authorizing the described extra work to proceed immediately on a 
Force Account/Time and Material basis as reviewed on the Work Site. 

.4 The Contractor shall support claims for changes determined by this method via 
numbered Daily Time Sheets (DTS) submitted the day following the Work with 
dates and times the Work was performed and by whom; time record, summary of 
hours worked and hourly rates paid; receipts and invoices for equipment used, 
listing dates and times of use; materials and products used, listings quantities; 
subcontracts. 

.5 Submit claims on standard form. 

.6 Upon completion of the changes, the Engineer will complete the Field Order 
entering the final approved total cost for the extra work involved, based on agreed 
confirmed time and material support data, invoices, time sheets and records 
submitted for the Owner’s signature to adjust the Contract Price and Completion 
Date as applicable. 

.7 The percentage mark-up permitted for changes in the Work done on a Force 
Account basis is specified in the General Conditions. 

.4 Quotations for changes in the Work shall show credits for work deleted from the 
Contract as a result of the change in the Work, if applicable. 

.5 The mark-up on each change shall be applied to the net difference between credits and 
extras except in the case where the change results in a net credit to the Contract Price, in 
which case the Contractor is not entitled to charge mark-up on the net credit. 

.6 Any dispute arising under this Section shall be governed by Part 8 Dispute Resolution – 
General Conditions (CCDC 2). 
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4. PRODUCTS 

Not applicable. 

5. EXECUTION – BASE BID ITEMS 

5.1 Item 1.1 – Mobilization and Demobilization 

.1 Mobilization shall include all costs associated with moving personnel, materials and 
equipment to the site, setting up temporary facilities and all preparation for performing the 
Work pursuant to Section 01 71 13 – Mobilization and Demobilization. 

.2 Demobilization shall include all costs associated with removal of all personnel, materials and 
equipment, and cleanup of the site. 

.3 The cost for mobilization and demobilization shall not exceed 5% of the Total Tender Price. 

.4 Payment will be made as follows: 

.1 60% of the lump sum price will be included in the first progress payment certificate. 

.2 40% of the lump sum price will be included in the final progress payment certificate. 

5.2 Item 1.2 – Traffic Management  

.1 This item shall include all costs associated with the temporary vehicle movement, site access 
and parking not incorporated into the final work, as well as traffic control during 
construction for the duration of the  Work pursuant to Section 01 91 10 – Commissioning 
and Handover and Section 01 55 01 – Traffic Control, Vehicle Access and relevant 
Specifications.  

.2 Payment will be made on the percentage complete applied to the lump sum price tendered. 

5.3 Item 1.3 – Erosion and Sediment Control 

.1 This item shall include all costs associated with the supply, installation and maintenance of 
Erosion and Sediment Control and Environmental Protection measures required for the 
Work pursuant to Section 01 35 35 – Environmental Protection and relevant Specifications.  

.2 Payment will be made as follows: 

.1 80% of the lump sum price in percentage of completion of the overall project. 

.2 20% of the lump sum price upon Completion. 

.3 Payment will be made on receipt and acceptance of the Record Drawings 
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5.4 Item 1.4 – O&M Manuals and Record Drawings 

.1 This item shall include all costs associated with the preparation and submission of Operation 
and Maintenance (O&M) Manuals and Contractor red-line (“As-built”) Drawings pursuant 
to Section 01 32 19 – Submittals. 

.2 Payment will be made on receipt and acceptance of final O&M Manuals and Record 
Drawings from the Contractor and Equipment Manufacturers. 

5.5 Item 2.1, 3.1 and 4.1 – Site Preparation 

.1 This item shall include all costs associated with the demolition, removal and disposal off site 
of all material and items (including existing pipes and fitting) required to complete the Work 
pursuant to Section 02 41 01 – Sitework Demolition and Removal and as per the Drawings 
and relevant Specifications. 

.2 This item shall include all costs associated with clearing and grubbing necessary to prepare 
the site for the Work pursuant to Section 31 11 01 – Clearing and Grubbing, the Drawings 
and other relevant Specifications. 

.3 This item shall include all costs associated with the stripping, stockpiling, handling and reuse 
on site of topsoil necessary for the Work as per the Drawing and relevant Specifications. 

.4 Payment will be made on the percentage complete applied to the lump sum price tendered. 

5.6 Item 2.2, 3.2 and 4.2– Site Work 

.1 This item shall include all costs associated with earthworks for the proposed construction 
including, but not limited to, common excavation, imported backfill, subgrade preparation, 
granular materials, dewatering, geotextile and site and roadbed grading for the Work as per 
the Drawings and other relevant Specifications. 

.2 This item shall include all costs associated with the supply and installation of the fencing, 
gates and appurtenances as per Drawing as relative Specifications   

.3 This item shall include all costs associated with site restoration, finish grading and 
landscaping (including seeding) as per the Drawings and relevant Specifications. 

.4 Payment will be made on the percentage completed applied to the lump sum price tendered.  

5.7 Item 2.3, 3.3, 4.3, 5.1 and 6.1– Yard Piping / Utilities 

.1 This item shall include all costs associated with the supply, installation and testing of all 
underground piping and services, including fittings, valves and appurtenances as per the 
Drawings and relevant Specifications.   
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.2 This item shall include all costs associated with supply and installation of specified drainage 
apparatuses and all other means methods and materials required to complete the Work as per 
the Drawings and relevant Specifications. 

.3 This item shall include all costs associated with the supply, installation and testing of 
manholes and catch basins as per the Drawings and relevant Specifications.  

.4 Payment will be made on the percentage complete applied to the lump sum price tendered. 

5.8 Item 2.4 and 3.4 - Concrete Reservoir  

.1 This item shall include all costs associated with concrete works for construction of the 
concrete Reservoir as per the Drawings and relevant Specifications. 

.2 This item shall include all costs associated with the supply and installation of all reservoir 
piping, fittings and appurtenances as per the Drawings and relevant Specifications. Co-
ordination with other trades for the supply of hardware, pipe sleeves, and other embedded 
material including the related layout drawings and installation will not be measured but 
considered incidental work. 

.3 Supply and installation of waterstops, construction joints, and expansion joints will not be 
measured but considered incidental work. 

.4 Heating of water and aggregates and providing cold weather protection will not be measured 
but considered incidental to work. 

.5 Cooling the concrete and providing hot weather protection will not be measured but 
considered incident to work. 

.6 Repair of any deficiencies in the concrete will not be measured but be considered incidental 
work. 

.7 The total volume of the Cast-in-Place concrete will not be measured. Payment will be made 
on the percentage complete applied to the lump sum price tendered. 

5.9 Item 2.5 – PRV Chamber Improvements  

.1 This item shall include all costs associated with concrete works for construction of the PRV 
Walk-in Structure, as per the Drawings and relevant Specifications.  

.2 This item shall include all costs associated with the supply and install of pipes, valves, 
fittings and appurtenances as per the Drawings and relevant Specifications. 

.3 Payment will be made on the percentage complete applied to the lump sum price tendered. 
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5.10 Item 3.5 & 4.3 – Pressure Reducing Valve Station Kiosks 

.1 This item shall include all costs associated with the supply and installation of the Pressure 
Reducing Valve Station including concrete kiosk pads, enclosures, pipes, valves, fittings, 
and appurtenances as per Drawings and relevant Specification.  

.2 Payment will be made on the percentage complete applied to the lump sum price tendered.  

5.11 Item 2.6, and 3.6 – Metals 

.1 This item shall include all costs associated with metal items including handrails, guardrails, 
grating, checkerplate, ladders, hatches, structural steel framework, beams, pipe and duct 
supports, and other miscellaneous metals not otherwise identified, as per the Drawings and 
relevant Specifications. 

.2 Payment will be made on the percentage complete applied to the lump sum price tendered. 

5.12 Item 2.7, 3.7 and 4.6 – Electrical and Instrumental  

.1 This item shall include all costs associated with the supply and installation of electrical and 
instrumental equipment, as required, and all appurtenances and ancillary items as per the 
Drawings and Specifications. 

.2 Payment will be made on the percentage complete applied to the lump sum price tendered.  

6. EXECUTION – OPTIONAL  ITEMS  

6.1 Item 7.1 – Highway Tank Site PRV Stations c/w Stainless Steel Piping  

.1 This item shall include all costs associated with the supply and installation of all pipes, 
fitting, bolts, and valves with diameters of less than 75mm, and appurtenances as Stainless 
Steel within the PRV Stations as per the Drawings and relevant Specifications. The price 
shall include substitution of all steel pipes with stainless steel from the transition from 
ductile iron outside the chamber.  

.2 Payment will be made on the percentage complete applied to the lump sum price tendered. 
Payment shall be in addition to Item 3.5. 

6.2 Item 7.2 – Bayview PRV Station c/w Stainless Steel Piping 

.1 This item shall include all costs associated with the supply and installation of all pipes, 
fitting, bolts, and valves with diameters of less than 75mm, and appurtenances as Stainless 
Steel within the PRV Stations as per the Drawings and relevant Specifications. The price 
shall include substitution of all steel pipes with stainless steel from the transition from 
ductile iron outside the chamber.  

.2 Payment will be made on the percentage complete applied to the lump sum price tendered. 
Payment shall be in addition to Item 4.4.  
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6.3 Item 7.3.1 and 7.4.1 – Site Preparation 

.1 This item shall include all costs associated with the demolition, removal and disposal off site 
of all material and items (including existing pipes and fitting) required to complete the Work 
pursuant to Section 02 41 01 – Sitework Demolition and Removal, the Drawings and 
relevant Specifications. 

.2 This item shall include all costs associated with clearing and grubbing necessary to prepare 
the site for the Work pursuant to Section 31 11 01 – Clearing and Grubbing, the Drawings 
and other relevant Specifications. 

.3 This item shall include all costs associated with the stripping, stockpiling, handling and reuse 
on site of topsoil necessary for the Work as per the Drawing and relevant Specifications. 

.4 Payment will be made on the percentage of completed applied to the lump sum price 
tendered. 

6.4 Item 7.3.2 and 7.4.2 – Site Work 

.1 This item shall include all costs associated with earthworks for the proposed Work 
including, but not limited to, common excavation, imported backfill, subgrade preparation, 
granular materials, dewatering, rip rap and site and roadbed grading for the Work as per the 
Drawings and other relevant Specifications. 

.2 This item shall include all costs associated with the supply and installation of the fencing, 
gates and road barriers and appurtenances as per Drawing as relative Specifications   

.3 This item shall include all costs associated with site restoration, finish grading and 
landscaping (including seeding) as per the Drawings and relevant Specifications. 

.4 Payment will be made on the percentage completed applied to the lump sum price tendered 

6.5 Item 8.1– Cash Allowances – Mountain Drive Control Valve Kiosk 

.1 This item shall include all costs associated with the supply and installation of the Control 
Valve Station including concrete kiosk pads, enclosures, pipes, valves, fittings, and 
appurtenances as per Drawings and relevant Specification.  

.2 Payment will be made on the percentage complete applied to the lump sum price as 
determined with reference to GC 4.1.  

7. EXECUTION – ALTERNATE PRICES  

7.1 Adjustment of the Base Bid Price 

.1 If an Alternate Price is chosen at the Award of Contract then the Base Bid Tender Price shall 
be adjusted by the Alternate Price. A positive numerical value for the Alternate Price shall 
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be added to the Base Bid Tender Price. A negative numerical value for the Alternate Price 
shall be deducted from the Base Bid Tender Price.  

7.2 Item 9.1 – Harvey Tank Conventional Cast-In-Place Concrete 

.1 This item shall include all costs associated with concrete works for of the Harvey Tank by 
conventional reinforced cast-in-place concrete as outlined in drawings S-101 to S-104 and 
relevant Specifications in substitution to prestressed reinforced cast-in-place concrete.  

.2 The Alternate Price shall adjust the Base Bid Tender Price for Item 2.5. Payment will be 
made for Item 2.5 on the percentage complete applied to the lump sum of the adjusted price 
tendered. The terms, inclusions and incidental work shall remain unchanged.  

8. EXECUTION – UNIT RATE ITEMS  

8.1 Item 1.a) – Over Excavation 

.1 This items shall include all costs associated with the over excavation, removal and disposal 
of native material, and supply of placement of imported granular fill material as directed the 
Engineer and pursuant to relative Specifications.  

.2 Measurement of payment for over excavation will be made by loos truck box volume as 
determined by the Engineer. 

.3 Measurement for payment for supply and placement of imported granular fill material will 
be based on weigh tickets provided to the Engineer as loads are delivered. 

.4 Payment for will be based on the unit rate provided in the Schedule of Quantities.  

8.2 Item 1.b) – Rock Blasting 

.1 This item shall include all costs associated with the removal and disposal off site of rock by 
blasting and includes all necessary drilling, vibration monitoring and control to limits of 
specified,  all warning and protection measures required to ensure safe blasting and pursuant 
to regulations and relative Specifications. 

.2 Measurement of payment for volume of rock removed by blasting will be made calculated 
from cross-sections of original rock surface and design subgrade lines for excavation.  

.3 Payment will be based on the unit rate provided in the Schedule of Quantities. 

8.3 Item 1.c) – Boulder Removal 

.1 This item shall include all costs associated with the removal and disposal off site of boulders 
and rock fragments having a volume in excess of 1m3.   

.2 Volume of boulders and rock fragments will be determined by measuring three maximum 
mutually perpendicular dimensions with volume to be produced of these three dimensions.  
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No payment will be made for boulders and rock fragments which can be lifted by equipment 
available on site.  

.3 Payment will be based on the unit rate provided in the Schedule of Quantities.  

8.4 Item 1.d) – Fencing 

.1 This item shall include all cost associated with the supply and install of Chain Link Fencing 
as directed by Engineer and pursuant to relative Specifications. 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities. 

8.5 Item 1.e) – Top Soil 

.1 This item shall include all costs associated with the supply and placement of topsoil as 
directed by the Engineer and pursuant to relative Specification. 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities. 

8.6 Item 1.f) – Seeding 

.1 This item shall include all costs associated with the supply and placement of seed as directed 
by the Engineer and pursuant to relative Specification. 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities. 

8.7 Item 1.g) – Lock Block 

.1 This item shall include all costs associated with the supply and placement of lock blocks as 
directed by the Engineer and shall include granular backfill and compaction pursuant to 
relative Specification. 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities. 

8.8 Item 2.a) to 2.d) Ductile Iron Pipes 

.1 This item shall include all costs associated with the supply and installation of respective 
diameter Ductile Iron Pipe including, but not limited to, excavation, backfill, and 
compaction and testing as directed by the Engineer and pursuant to relative Specifications.  

.2 Payment will be based on the unit rate provided in the Schedule of Quantities. 

8.9 Item 2.e) to 2.g) DI Ductile Iron Gate Valves 

.1 This item shall include all costs associated with the supply and installation of respective 
diameter Ductile Iron Gate Valves including, but not limited to, excavation, backfill, and 
compaction and testing as directed by the Engineer and pursuant to relative Specifications. 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities. 
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8.10 Item 2.h) to 2.j) Ductile Iron Bends 

.1 This item shall include all costs associated with the supply and installation of respective 
Ductile Iron Bends including, but not limited to, excavation, backfill, and compaction and 
testing as directed by the Engineer and pursuant to relative Specifications 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities. 

8.11 Item 2.k) to 2m) – Ductile Iron Tees  

.1 This item shall include all costs associated with the supply and installation of respective 
diameter Ductile Iron Tees including, but not limited to, excavation, backfill, and 
compaction and testing as directed by the Engineer and pursuant to relative Specifications 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities 

8.12 Item 2.n) and 2.o) – Robar Couplers 

.1 This item shall include all costs associated with the supply and installation of respective 
diameter Robar Couplers including, but not limited to, excavation, backfill, and compaction 
and testing as directed by the Engineer and pursuant to relative Specifications 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities 

8.13 Item 2.p) and 2.q) – Concrete Manhole and Risers 

.1 This item shall include all costs associated with the supply and installation concrete 
manholes and vertical riser sections including, but not limited to, excavation, backfill, and 
compaction and testing as directed by the Engineer and pursuant to relative Specifications 

.2 Payment will be based on the unit rate provided in the Schedule of Quantities 

END OF SECTION 



Village of Lions Bay DIVISION 01 Section 01 31 19 
Water Storage Replacement  Page 1 of 4 
Project No. 60546407  November 2017 

Project Meetings 

01 31 19 Project Meetings_FINAL.Doc 

1. GENERAL 

1.1 Preconstruction Meeting 

.1 Within fifteen (15) calendar days after award of Contract, the Engineer will request a project 
meeting of parties in contract to discuss and resolve administrative procedures and 
responsibilities. 

.2 Representatives of the Owner, Engineer, Contractor, and Major Subcontractors must be in 
attendance. 

.3 Representatives of the Contractor and Subcontractors attending the preconstruction meeting 
must be qualified and authorized to act on behalf of the party each represents. 

.4 After the time and location of this meeting has been established, the Contractor shall notify 
all parties concerned a minimum of five (5) days before the meeting. 

.5 The Engineer will arrange space and facilities for this meeting. 

.6 The Engineer will chair and record discussions and decisions, and circulate the meeting 
notes to all parties concerned. 

.7 Agenda to include the following: 

.1 Appointment and notification of official representatives of participants in the Work. 

.2 Schedule of the Work, progress scheduling. 

.3 Schedule of shop drawing submissions. 

.4 Schedule for the procurement and delivery of specified equipment. 

.5 Requirements for temporary facilities, site signs, offices, storage sheds, utilities, 
hoarding, site access and use. 

.6 Site security. 

.7 Health and Safety issues: 

.1 As part of this agenda item, the contractor will be asked to complete a Safety 
Checklist. 

.8 Modification procedures, Contemplated Change Notices and Change Order procedures, 
approvals required, mark-up percentages permitted, time extensions, overtime, 
administrative requirements (GC) as originated by the Owner or in the case of a 
savings, by the Contractor. 

.9 Product and tool storage. 
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.10 Weather protection. 

.11 Record drawings. 

.12 Operation and maintenance manuals. 

.13 Commissioning, acceptance, and handover. 

.14 Warrantees. 

.15 Monthly progress claims, administrative procedures, photographs, holdbacks. 

.16 Appointment of inspection and testing agencies or firms. 

.17 Insurances and transcript of policies. 

.18 Communications routing and logistics. 

.19 Access to site and work areas. 

.20 Survey. 

.21 A schedule for progress meetings. 

.22 Emergency telephone numbers. 

.23 Other items as arise at the meeting. 

1.2 Progress Meetings 

.1 The Engineer will schedule and administer progress meetings every month throughout the 
construction period. A meeting agenda will be provided at least two days prior to the 
meeting.  

.2 Representatives of the Owner, Engineer, Contractor, and Major Subcontractors must be in 
attendance.  Contractor to arrange for the attendance of other subcontractors and suppliers as 
necessary to address issues on the agenda. 

.3 Representatives of the Contractor, Subcontractors, and Suppliers attending meetings must be 
qualified and authorized to act on behalf of the party each represents. 

.4 Agenda for Construction Progress Meetings to include the following: 

.1 Review and approval of minutes of previous meeting. 

.2 Field observations, problems, conflicts. 

.3 Review of environmental items. 

.4 Review submittal schedules:  Expedite as required. 
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.5 Progress, schedule, during succeeding work period. 

.6 Problems which impede construction schedule. 

.7 Corrective measures and procedures to regain projected schedule. 

.8 Revisions to construction schedule. 

.9 Site coordination review. 

.10 Maintenance of quality standards. 

.11 Review of site cleanliness. 

.12 Review of site safety and security. 

.13 Review of temporary facilities. 

.14 Review requests for information. 

.15 Review of contemplated change notices, field orders, change orders, and field 
instructions. 

.16 Review proposed changes for effect on construction schedule and on completion date. 

.17 Review of progress payments. 

.18 Outstanding action items. 

.19 Date and location of next meeting. 

.20 Other business. 

.5 The Engineer will preside at the meetings. 

.6 The Engineer will record notes of the project meetings, including significant proceedings, 
decisions, “Action By" parties, dates for completion of duties, etc. 

1.3 Special Meetings 

.1 Special meetings may be requested by the Owner, Engineer, or Contractor to discuss specific 
issues.  Generally, three days notice is required for special meetings.  The agenda will be 
fashioned to suit the meeting.  Minutes will be kept by the Engineer. 

2. PRODUCTS 

Not Applicable. 
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3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 Site Conditions/Limits 

.1 Examination of Site 

.1 Prior to commencing actual construction work, inspect field conditions, obtain and 
confirm actual site dimensions, examine surface conditions as required to ensure correct 
execution of the Work. 

.2 Maintain or arrange for the removal, relocation and replacement as appropriate of any 
existing utilities which may be affected by the works, whether buried or surface 
utilities, signs, structures or any other object which may be in conflict with the works. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 Schedule 

.1 Prepare a time scaled, precedence diagramming network schedule using the critical path 
method.  This detailed schedule will provide a basis for determining the progress status of 
the project relative to the completion time and specific dates and for determining the 
acceptability of the Contractor's requests for payment. 

.2 Show all significant construction activities, shop drawing submittals, procurement activities 
and receipts of materials and equipment which the Contractor intends to store on site for at 
least one month prior to installation.  Indicate assigned dollar values for each scheduled 
activity.  Show the dependencies between activities so that it may be established what effect 
the progress of any one activity has on the schedule.  Assign each activity an identification 
number (first two characters must be the specification division number). 

.3 Assign an activity code to all activities to allow sorting reports and schedules by both 
specification division number and process area. 

.4 Assign activity codes to all appropriate construction activities to allow sorting on each of the 
following items in reports and schedules: 

.1 Coordination/tie-in activities associated with existing operating facilities and other 
contracts. 

.2 Submittal, fabrication, delivery, installation, and testing of items.  Include unloading in 
delivery activities. 

.3 Installation of major equipment items and their associated piping systems. 

.5 When requested, submit to the Engineer for information, a separate schedule filtered to show 
coordination/tie-in or other disruptive work activities with existing facilities only. 

.6 Establish activity codes by mutual agreement with the Engineer. 

.7 Show completion time and all specific dates and sequencing requirements described in 
Section 01 12 16.  Identify activities making up the critical path. 

.8 Unless specifically approved by the Engineer, show activities on the schedule with a 
duration not longer than 5 working days (except activities showing only submittal, fabrication 
or delivery of material or equipment).  Divide activities which exceed these limits into more 
detailed components.  Base the scheduled duration of each activity on the work being performed 
during the normal 40 hour work week with allowances made for legal holidays and normal 
weather conditions. 

.9 Based on the construction schedule and the agreed Tender Price Breakdown, develop cash flow 
projections for the entire project period. 
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1.2 Schedule Submittal 

.1 Within 15 days after award of Contract, prepare and submit a preliminary schedule showing 
the activities through the first 90 days of the Project, for review, to the Engineer.   

.2 Within 30 days of the Notice of Award, submit complete schedule and cash flow projection. 

.3 The schedule for the Contract shall be based on the Contract completion dates, and the 
milestone dates for critical activities. 

.4 Submit the entire schedule in digital form, based on the use of MS Project or similar 
software, and the following information on hard copy: 

.1 Tabular listing of activities sorted by early start and showing activity description, 
scheduled duration in working days, early and late start and finish dates, total float, 
predecessors and/or successors to each activity and the cost assigned to each activity. 

.2 Time scaled logic diagram for all scheduled activities. 

.3 Projected monthly draw request (histogram and tabular). 

.4 Critical path report. 

.5 Narrative describing the basis of the schedule. 

1.3 Schedule Review 

.1 Schedule shall show dates of commencement and completion of various parts of the Work, 
ordering and delivery dates of Products, phasing and timing for various subtrades and all 
other detailed information to the satisfaction of the Engineer. 

.2 The Engineer will review the submitted schedules and cash flow projections within 
14 working days of receipt.  If the Engineer finds that the submitted schedule does not 
comply with the specified requirements, or does not provide acceptable schedule detail, the 
deficiencies will be identified in writing to the Contractor for correction and resubmittal.  
Correct and resubmit the schedule within 10 working days after the deficiencies have been 
identified by the Engineer. 

.3 The accepted schedule will serve as background for the requests for payment.   

.4 Submit for review in accordance with Section 01 32 19. 

1.4 Schedule Revisions 

.1 Submit proposed revisions to the accepted construction schedule to the Engineer for review.  
Changes in timing for activities may be modified with agreement of the Contractor and 
Engineer.  A change affecting the Contract Price, the completion time and work sequencing 
(Section 01015) may be made only by approved change order. 
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.2 Where required, add separate activities to the construction schedule for each approved 
change order. 

.3 Should the actual sequence of work performed by the Contractor deviate from the planned 
sequence indicated in the accepted schedule, the Engineer may require the Contractor to 
revise the schedule to reflect changes in the actual sequence and/or the future sequence of 
work. 

.4 Within 20 days following approval of the Contractor's testing and commissioning plan 
(Section 01 91 10), submit a schedule revision incorporating the approved plan into the 
construction schedule. 

.5 Submit with each schedule revision all information as called for in submitting the original 
construction schedule in both digital form and in hard copy. 

1.5 Progress Reports 

.1 Submit an updated schedule on a monthly basis concurrent with the submittal of the progress 
payment request.  Indicate on the updated schedule progress achieved to date on all 
activities.  Submit the updated schedule and other information in digital form and in hard 
copy as specified for the original construction schedule. 

.2 Provide updated cash flow projections with each progress report of significant schedule 
revisions. 

.3 Each report shall include sufficient details on the work completed and the anticipated work 
to be undertaken for the next report period.  If the progress falls behind schedule, the 
Contractor shall include explanations for the delay and propose remedial actions. 

1.6 Manpower/Overtime 

.1 Should the Work fail to progress according to the approved progress schedule, work such 
additional time (including weekends and holidays), employ additional workers, or both, as 
may be required to bring the Work back on schedule, at no additional cost to the Owner. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 General Requirements 

.1 Provide pre- and post-construction photographs as indicated and specified.  

.2 Section includes administrative and procedural requirements for the following: 

.1 Pre and post construction photographs. 

.2 Weekly Construction Progress Report photographs. 

.3 Construction photography including production of time-lapse sequence video recordings.  

1.2 Definitions 

.1 For the purposes of this contract, photographer and videographer shall be used 
interchangeably and shall mean anyone capturing digital imagery or media.  

1.3 Submittals: 

.1 Field Reports: 

.1 One (1) electronic draft copy and three (3) hard copy and one (1) electronic final Pre-
Construction reports. 

.2 One (1) electronic draft copy and three (3) hard copy and one (1) electronic final Post-
Construction reports. 

.2 Key Plan:  Submit key plan of Project site with notation of vantage points marked for 
location and direction of each photograph. Include same information as corresponding 
photographic documentation. 

.3 Digital Photographs:  Submit image files within 7 days of taking photographs. 

.1 Identification:  Provide the following information with each image description in file 
metadata tag: 

.1 Name of Project. 

.2 Name and contact information for photographer. 

.3 Name of Client. 

.4 Name of Contractor. 

.5 Date photograph was taken. 

.6 Description of vantage point, indicating location and direction (by compass point). 
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.7 Unique sequential identifier keyed to accompanying key plan. 

1.4 Quality Assurance: 

.1 Qualifications:  An individual who has been regularly engaged as a professional 
photographer of construction projects for not less than three years. 

.2 Photographer to make and retain all photographs and digital files. 

1.5 Usage Rights: 

.1 Obtain and transfer copyright usage rights from photographer to Owner for unlimited 
reproduction of photographic documentation. 

2. PRODUCTS 

2.1 Photographic Media: 

.1 Digital Images:  Provide images in JPG format, produced by a digital camera with minimum 
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels. 

.2 Digital Video Recordings:  Provide high-resolution, digital video disc in format acceptable 
to Engineer. 

.3 Provide digital images on USB Flash Drive (USB). 

2.2 Project Camera: 

.1 Provide fixed exterior camera installations, mounted to provide unobstructed view of 
construction sites from location approved by Engineer. 

.2 Provide one (1) fixed-location camera per construction site, with the following 
characteristics: 

.1 Minimum sensor resolution of 8 megapixels. 

.2 Format:  Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect 
ratio as the sensor, uncropped, date and time stamped, in folder named by date of 
photograph, accompanied by key plan file. 

.3 Provide power supply or sufficient batteries to keep camera charged during all 
construction activities reasonably worth capturing at the discretion of the Engineer.  

3. EXECUTION 

3.1 Construction Photographs: 

.1 General:  Take photographs using the maximum range of depth of field, and that are in 
focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be 
accepted. 
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.2 Provide construction photographs for existing (pre-construction) and final (post-
construction) conditions. The reports shall include location and description of site; results of 
visual inspection; color photograph; description of existing site conditions  The Owner’s 
Representative shall examine said draft reports and may indicate additional information that 
is required.   

.1 Up to fifty (50) color photographs (25 photographs pre-construction and 
25 photographs post-construction) to the satisfaction of the Owner’s Representative 
shall be taken at each of the facilities listed below: 

.1 Harvey Water Treatment Plant and Tank Site 

.2 Highway Tank Site 

.3 Upper Bayview PRV Station Site 

.2 Do not include date stamp on post-construction photographs. 

.3 Take 20 photographs weekly and submit with the Weekly Construction Progress Reports. 
Select vantage points to show status of construction and progress since last photographs 
were taken. 

3.2 Time-Lapse Sequence Construction Photographs:   

.1 Take photographs as indicated, to show status of construction and progress. 

.1 Frequency:  Take photographs daily on a maximum of 15 minute intervals with the 
cutoff date associated with each Application for Payment. 

.2 Vantage Points:  Following suggestions by Owner’s Representative and Contractor, 
photographer to select vantage points.  During each of the construction phases, take the 
required shots from same vantage point each time to create a time-lapse sequence as 
follows: 

.1 At the completion of demolition and clearing at each site. 

.2 At completion of each structural excavation. 

.3 At completion of each structural foundation. 

.4 At completion of framing or forming for structures. 

.5 At completion of enclosures of structures. 

.6 At 1-week intervals, progress photography during construction of facilities.  
Photos of any week need show only new work performed during month. 

.7 Such special photographs required by Engineer. 

.8 Interior Work, through date of Substantial Completion. 
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.3 Views: 

.1 Coordinate with Engineer on views to be taken.  In general views from locations to 
adequately illustrate state of project and condition of construction. 

.2 At least one (1) different views of photographic subject.  

.3 Succeeding photography of same photographic subject to be taken, insofar as 
practical, from the same view points as preceding photographic sessions.  
Variations in this procedure to be approved by Engineer. 

.4 Mount camera on tripod before starting capturing media unless otherwise necessary to 
show area of construction.   

END OF SECTION 
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1. GENERAL 

1.1 General Requirements 

.1 Unless otherwise noted, make submittals to the Engineer for review. 

.2 The Contractor shall establish and maintain an approved electronic document control system 
to for the management of all project related files and documentation.  The system shall be 
made accessible to the Owner and Engineer. 

.3 Provide and submit mark-ups of the technical specifications to identify where the equipment 
differs from that specified. 

.4 Make submittals with reasonable promptness and in an orderly sequence to avoid any delay 
in the Work.  Failure to submit in ample time is not considered cause for an extension of 
Contract Time, and no claim for extension by reason of such default will be allowed. 

.5 Do not proceed with Work affected by submittals until review is complete. 

.6 The submittal reviews do not authorize changes in cost or time.  Changes involving cost or 
time are authorized only by a signed change order. 

1.2 Shop Drawings 

.1 “Shop Drawings” mean custom drawings, specific product data, diagrams, illustrations, 
schedules, performance charts, brochures and other data, which are to be provided to 
illustrate details of a portion of the Work. 

.2 Arrange for the preparation of clearly identified shop drawings as specified or as the 
Engineer may reasonably request.  Shop drawings are to clearly indicate materials, methods 
of construction and attachment or anchorage, erection diagrams, connections, explanatory 
notes and other information necessary for completion of the Work.  Where articles or 
equipment attach or connect to other articles or equipment, clearly indicate that all such 
attachments and connections have been properly coordinated, regardless of the trade under 
which the adjacent articles or equipment will be supplied and installed.  Notify the Engineer 
in writing of any deviations in shop drawings from the requirements of the Contract 
Documents. 

.3 Shop drawings must be submitted with the appropriate Specification Sections attached 
noting both compliance with and deviations from the Specifications. 

.4 Examine all shop drawings prior to submission to the Engineer to ensure that all necessary 
requirements have been determined and verified and that each shop drawing has been 
checked and coordinated with the requirements of the Work and the Contract Documents.  
Examination of each shop drawing shall be indicated by stamp, date and signature of a 
responsible person of the Subcontractor for supplied items and of the General Contractor for 
fabricated items.  Shop drawings not stamped, signed and dated will be returned without 
being reviewed and stamped "Resubmit". 
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.5 Submit shop drawings with reasonable promptness and in an orderly sequence so as to cause 
no delay in the Work.  Failure to submit shop drawings in ample time is not to be considered 
sufficient reason for an extension of Contract Time and no claim for extension by reason of 
such default will be allowed.  Jointly prepare a schedule fixing the dates for submission and 
return of shop drawings. 

.6 The Engineer will review and return shop drawings in accordance with the schedule agreed 
upon or otherwise with reasonable promptness so as to cause no delay in the Work.  Allow 
sufficient time for review and consideration by the Engineer.  Claims for costs or contract 
extensions due to such review time will not be allowed. 

.7 The Contractor may elect to utilize the FTP site described in clause 1.1.2 to enable the 
electronic transfer of shop drawings.  

.8 Shop drawing review by the Engineer is solely to ascertain conformance with the general 
design concept.  Responsibility for approval of detail design inherent in shop drawings rests 
with the Contractor and review by the Engineer shall not imply such approval. 

.9 Review of Shop Drawings by the Engineer shall not relieve the Contractor of his 
responsibility for errors or omissions in shop drawings or for proper completion of the Work 
in accordance with the Contract Documents. 

.10 Responsibility for verification and correlation of field dimensions, fabrication processes, 
techniques of construction, installation and coordination of all parts of the Work rests with 
the Contractor. 

.11 Shop drawings will be returned to the Contractor with one of the following notations: 

.1 When stamped “REVIEWED”, distribute additional copies as required for execution of 
the Work. 

.2 When stamped “REVIEWED AS MODIFIED”, ensure that all copies for use are 
modified and distributed, same as specified for “REVIEWED ONLY”.  Resubmit for 
final records. 

.3 When stamped “REVISE & RESUBMIT”, make the necessary revisions, as indicated, 
consistent with the Contract Documents and submit again for review. 

.4 When stamped “REJECTED”, submit other drawings, brochures, etc. for review 
consistent with the Contract Documents. 

.5 Only shop drawings bearing “REVIEWED” or “REVIEWED AS MODIFIED” shall be 
used on the Work unless otherwise authorized by the Engineer. 

.6 It is understood that the following is to be read in conjunction with the wording on the 
Engineer’s shop drawing review stamp applied to each and every data sheet or drawing 
submitted: 

“This review by the Engineer is for the sole purpose of ascertaining general 
conformance with the Contract design concept. This review does not mean 
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that the Engineer approves the detail design inherent in the shop drawings, 
responsibility for which remains with the Contractor, and such review does 
not relieve the Contractor of the responsibility for errors or omissions in the 
shop drawing or of his responsibility for meeting all requirements of the 
Contract Documents. Be responsible for confirming and correlating 
dimensions at the Place of the Work, for information that pertains solely to 
fabrication processes or to techniques of construction and installation, and 
for coordination of the work of all subtrades.” 

.12 After submittals are stamped “REVIEWED”, no further revisions are permitted unless re-
submitted to the Engineer for further review. 

.13 Any adjustments made on shop drawings by the Engineer are not intended to change the 
Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state 
as such in writing prior to proceeding with fabrication and installation of work. 

.14 Make changes in shop drawings which the Engineer may require consistent with Contract 
Documents.  When re-submitting, notify the Engineer in writing of any revisions other than 
those requested by the Engineer. 

.15 Shop drawings indicating design requirements not included in the Contract Documents 
require the seal of a qualified Professional Engineer, registered in British Columbia. 

.16 Only two reviews of a shop drawing will be made by the Engineer at no cost.  Each 
additional review will be charged to the Contractor at the Engineer’s scheduled rates.  The 
Engineer’s charges for additional work will be deducted from the Contractor’s Progress 
Certificates. 

1.3 Product Data 

.1 “Product Data” mean general diagrams, illustrations, brochures and other data, which are to 
be provided to illustrate items of construction materials, equipment, furnishings, and other 
elements of the work. 

.2 Submit Product Data for the Engineer's review as specified or as the Engineer may 
reasonably request.  Reference Product Data to drawings and specifications. 

.3 Where the submittal of Product Data is required, submit Product Data prior to arranging for 
delivery of Products to site. 

.4 Submit Product Data with reasonable promptness and in orderly sequence.  Failure to submit 
Product Data in ample time is not to be considered sufficient reason for an extension of 
Contract Time and no claim for extension by reason of such default will be allowed. 

.5 Notify the Engineer in writing, at the time of submission, of any deviations in Product Data 
from requirements of Contract Documents. 

.6 The Engineer will not review Product Data.   



Village of Lions Bay DIVISION 01 Section 01 32 19 
Water Storage Replacement  Page 4 of 6 
Project No. 60546407  November 2017 

Submittals 

01 32 19 Submittals_FINAL.Doc 

.7 Receipt of Product Data by the Engineer shall not relieve the Contractor of his responsibility 
providing the specified Products for incorporation in the Work in accordance with the 
Contract Documents. 

1.4 Samples 

.1 Submit, in duplicate, Samples for the Engineer's review as specified or as the Engineer may 
reasonably request.  Clearly label samples as to origin and intended use in the Work.  
Reference samples to drawings and specifications. 

.2 Submit Samples with reasonable promptness and in orderly sequence so as to cause no delay 
in the Work.  Failure to submit samples in ample time is not to be considered sufficient 
reason for an extension of Contract Time and no claim for extension by reason of such 
default will be allowed. 

.3 Notify the Engineer in writing, at the time of submission, of any deviations in Samples from 
requirements of Contract Documents. 

.4 The Engineer's review of Samples will be for conformity of design concept and general 
arrangement only.  Such review is not to be considered relief of responsibility for errors or 
omissions in Samples or of responsibility for meeting all requirements of the Contract 
Documents. 

.5 Any adjustments made on Samples by the Engineer are not intended to change the Contract 
Price.  If it is deemed that such adjustments affect the Contract Price, clearly state as much in 
writing prior to proceeding with fabrication and installation of the Work. 

.6 Make changes in samples which the Engineer may require consistent with Contract 
Documents. 

.7 Where changes or modifications of the Products for which samples are submitted are 
required, re-submit samples embodying the required changes or modifications. 

.8 Where colour, pattern or texture is a criterion, submit a full range of samples. 

.9 Reviewed samples will become the standard of workmanship and material against which the 
performed Work will be verified and accepted. 

1.5 Record Drawings 

.1 After award of Contract the Engineer will provide a complete set of drawings for the purpose 
of maintaining Project record drawings.  These drawings shall consist of a full size white 
paper copy and survey provided as both a .CSV file and digital AutoCAD including 
breaklines, where applicable. 

.2 Record on the white prints on a daily basis, work constructed differently than shown on the 
Contract Documents. Record all changes in the Work caused by site conditions, or originated 
by the Owner, the Engineer, the Contractor, or a Subcontractor and by addenda, 
supplemental drawings, site instructions, supplementary instructions, change orders, 



Village of Lions Bay DIVISION 01 Section 01 32 19 
Water Storage Replacement  Page 5 of 6 
Project No. 60546407  November 2017 

Submittals 

01 32 19 Submittals_FINAL.Doc 

correspondence, and directions of regulatory authorities.  Do not use these drawings for daily 
working purposes and make the set available for periodic inspection by the Engineer. 

.3 Accurately record the location of concealed mechanical services and electrical main feeders, 
junction boxes and pull boxes.  Do not conceal critical Work until its location has been 
recorded. 

.4 Dimension the installed locations of concealed service lines on the site or within the 
structure by reference from the centre line of the service to structure column lines or other 
main finished faces or other structural points easily identified and located in the finished 
Work. 

.5 Make records in a neat and legibly printed manner with a non-smudging medium. 

.6 Identify drawings as “Project Record Copy”.  Maintain in good condition and make 
available for inspection on site by Engineer at all times. 

.7 At completion of operational testing, neatly transfer notations to second set of prints and 
submit both sets of record drawings to Engineer. 

.8 The record drawings will be reviewed monthly prior to acceptance by the Engineer of the 
monthly payment certificate.  Failure to maintain the record drawings will result in a 10 
percent reduction in payment to the Contractor for that month.  The amount will be returned 
to the Contractor on the next payment as long as the record drawings are brought up to date. 

.9 Failure to provide acceptable “Record Drawings” may delay acceptance of the project by the 
Owner.  The Owner may assess against the Contract a sum based on their calculations of 
costs to prepare such plans. 

.10 Contractor to provide separate “As-built” drawings for all Control Panel and Wiring 
Diagrams. 

.11 All Drawings related to Vendor supplied equipment and products to be updated at project 
completion, based on actual materials supplied and installed, and included in the final 
Operations and Maintenance Manuals.  

1.6 Procedures 

.1 The Contractor shall, if required by the Engineer, submit for the review of the Engineer 
method statements which describe in detail, supplemented with drawings where necessary, 
the methods to be adopted for executing any portion of Work. 

.2 These statements shall also include details of constructional plant and labour to be 
employed.  Acceptance by the Engineer shall not relieve the Contractor of any of his 
responsibilities, nor shall reasonable refusal to approve entitle the Contractor to extra 
payment or an extension of time. 
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2. PRODUCTS 

Not Applicable 

3. EXECUTION 

Not Applicable 

END OF SECTION 
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1. GENERAL 

1.1 Daily Record of Work Progress 

.1 Maintain at the site a permanent written record of progress of the Work.  Make the record 
available to the Engineer upon request and provide him with a copy if requested.  Include in 
the record each day: 

.1 The weather conditions with maximum and minimum temperatures. 

.2 The conditions encountered during excavation. 

.3 The commencement and the completion dates of the Work of each trade in each area of 
the Contract. 

.4 The progress of each trade in each area of the work. 

.5 The erection and removal dates of formwork in each area of the Contract. 

.6 The dates, the quantities, and the particulars of each concrete pour. 

.7 The dates, the quantities, and the particulars of reservoir base, wall and suspended slab 
construction. 

.8 The dates and the particulars of pressure reducing station installation. 

.9 The numbers and classifications of the Contractor’s and the Subcontractor’s tradesmen 
working at the site and the numbers and classifications of construction machinery and 
equipment and the number of hours each is operated. 

.10 The visits to the site by the Owner, the Engineer, the regulatory authorities, the testing 
companies, the subcontractors and the suppliers. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 General 

.1 This Section covers the work for the protection of the environment during construction.  The 
provisions of this Section are in addition to the provisions of other Sections of this Contract. 

1.2 Submittals 

.1 Submit the following prior to construction: 

.1 Temporary Erosion and Sediment Control Plan 

.2 Spill Contingency Plan 

1.3 Temporary Erosion and Sediment Control  

.1 Drainage 

.1 Provide temporary drainage and pumping as necessary to keep excavation and site free 
from water 

.2 Do not discharge water containing suspended materials into watercourse, sewer or 
drainage system. 

.3 Control disposal or runoff of water containing suspended materials or other harmful 
substances in accordance with Federal, Provincial and Municipal requirements. 

.2 Work Adjacent to Watercourses 

.1 Work around watercourses shall be done in accordance with the most recent version of 
the “Land Development Guidelines” published by the Provincial Ministry of 
Environment.  

.2 Do not operate construction equipment in watercourse. 

.3 Do not use watercourse beds for borrow material without approval from Federal, 
Provincial and Municipal authorities. 

.4 Do not dump excavated fill, waste materials or debris in or adjacent to watercourses. 

.3 Products for Temporary Erosion and Sediment Controls: 

.1 Silt Barrier Fence: 

.1 Silt fence to be manufactured from a woven, silt film geotextile material with a 
shiny to smooth surface texture designed to reduce velocity of runoff to point that 
suspended partials settle out due to reduction of hydraulic energy.  

.2 Silt Barrier Fence Minimum Requirements: 
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Property Value 
Grab Tensile 500N 
Mullen Burst 1900 kPa 
Elongation and Break 25% Max 
Opening 600µm Max 
U.V. Rating @ 500 hours 90% Retained 
Efficiency  >75% Min 
Construction  Woven (tape) 
Texture  Smooth, Shiny 
Posts 4 x4 cm, treated 
Post Spacing (centers) 2 meter Max 
Permittivity 10 L/s/m2 
Above values are “Minimum Average Roll Values” 

.4 Execution for Temporary Erosion and Sediment Controls: 

.1 Silt Barrier Fence Placement: 

.1 Place silt barrier in manner that will intercept runoff at or close to right angles to 
flow.  In areas where problem is severe, erect two or more silt barriers parallel to 
each other, until requires degree of control is achieved.  

.2 Position post in such a manner that Fence structure remains naturally taut and 
placed or driven in a minimum of 500mm into ground.  Posts to always be 
positioned downstream. 

.3 Where a 500mm depth is impractical or impossible to adequately secure or to 
brace posts to prevent overturning of fence due to sediment loading. 

.4 Burry excess geotextile at bottom of silt fence minimum of 150mm in trench 
located upstream such that no flow can pass under fence. 

.5 Splice subsequent lengths of barrier only at support post locations.  Splice by 
wrapping geotextile fabric completely around each of two abutting support posts, 
such that the gap between abutting posts is completely covered by both sections of 
fabric.  

.2 Silt Barrier Fence Quantities: 

.1 Limit silt fence to handle area equivalent to maximum 100m2 per 3m of fence.  

.2 Do not use where site slope is steeper than 3:1, and water flow rates exceed 
0.03m2/s per 3m of fence. 

.3 Silt barrier to have efficiency >75%.  Employ successive, parallel fences to 
achieve required degree of control. 
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.3 Silt Fence Maintenance: 

.1 Maintain integrity of silt fence as long as necessary to contain sediment runoff.  
Inspect all temporary silt fences immediately after each rainfall and at least daily 
during prolonged rainfall.  Immediately correct any deficiencies. 

.2 In addition, make daily review of locations of silt fences in areas where 
construction activities have changed natural contours and drainage runoff to ensure 
that silt fences are properly located for effectiveness.  Where deficiencies exist, 
install additional silt fences.  Should silt fence become damaged or otherwise 
ineffective while barrier is still necessary, repair or replace promptly. 

.3 Remove sediment deposits when deposits reach approximately one-third of the 
height of the silt fence or installed second silt fence upslope. 

.4 Do not remove silt fence until instructed by  the Engineer.   

1.4 Codes and Standards 

.1 The Contractor shall follow the “Environmental Construction Guidelines for Municipal, 
Road, Sewage and Water Projects; 1987” by the Municipal Engineers Association.  These 
Guidelines recommend construction procedures that are considered to be sound 
environmental practice for the following areas of concern: 

.1 Construction Works Yard and Access Routes 

.2 Equipment Fuelling, Maintenance and Storage 

.3 Mud, Dust and Particulate Control 

.4 Noise and Vibration Control 

.5 Drilling and Blasting 

.6 Protection of Land Features and Vegetation 

.7 Clearing Right-of-Way/Disposal of Excess Material 

.8 Site Drainage and Erosion Control 

.9 Dewatering 

.10 Water Crossings and Construction through Sensitive Areas 

.11 Groundwater and Well Water 

.12 Hydrostatic Testing and Disinfection 

.13 Site Restoration 
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1.5 Construction Practices 

.1 Notwithstanding the above general concerns, the following environmental construction 
practices are specific to this Contract: 

.1 Control measures shall be provided to prevent silt-laden water from entering natural 
watercourses in accordance with the requirements of the Ministry of Environment. 

.2 The velocity of discharge water shall be controlled to prevent unnecessary disturbance 
of natural watercourses. 

.3 All equipment maintenance and re-fueling shall be carried out so as to prevent the entry 
of petroleum products into the ground or watercourses at all times. 

.4 The Contractor shall ensure the immediate availability of the products with which to 
affect temporary repair to broken pipelines and other services so the spill or other 
emission of a pollutant is immediately controlled and stopped and to mitigate the 
damages. 

.5 Maintain temporary erosion and pollution control features installed under this contract. 

.6 Control noise emission from equipment and plant to local authorities’ noise emission 
requirements. 

.7 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. 
Provide dust control for temporary roads. 

1.6 Spills Reporting 

.1 In the event of a spill or other emission of a pollutant into the natural environment, every 
person responsible for the emission of who causes or permits it must forthwith notify: 

.1 The Ministry of Environment 

.2 The municipality or the regional municipality within the boundaries of which the spill 
occurred. 

.3 The owner of the pollutant, if known. 

.4 The person having control of the pollutant, if known. 

.5 The Engineer:  Of the spill, of the circumstances thereof, and of the action taken or 
intended to be taken with respect thereto. 

1.7 Environmental Protection 

.1 Fires  

.1 Fires and burning of rubbish on site are not permitted. 
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.2 Site Clearing and Plant Protection: 

.1 Protect trees and plants on site and adjacent properties where shown on Contract 
Drawings. 

.2 Protect roots of designated trees to dripline during excavation and site grading to 
prevent disturbance or damage. Avoid unnecessary traffic, dumping and storage of 
materials over root zones. 

.3 Minimize stripping of topsoil and vegetation. 

.4 Restrict tree removal to areas indicated or designated by Engineer.  

.3 Pollution Control  

.1 Do not bury rubbish and waste materials on site without prior written authorization by 
the Owner. 

.2 Do not dispose of waste or volatile materials, such as mineral spirits, oil or paint thinner 
into waterways, storm or sanitary sewers. 

.3 Maintain temporary erosion and pollution control features installed under this Contract. 

.4 Control emissions from equipment and plant to local authorities emission requirements. 

.5 Prevent sandblasting and other extraneous materials from contaminating air beyond 
application areas, by provided temporary enclosures. 

.6 Cover or wet down dry materials and rubbish to prevent blowing dust and debris.  
Provide dust control. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 Permits/Inspections 

.1 The Owner will be responsible for obtaining and paying for the Building Permit.  

.2 Refer to the General Conditions and Supplemental General Conditions for other 
requirements related to permits and other regulatory requirements. 

.3 Arrange and pay for the regulatory submittals and inspections necessary for the completion 
of the Work in accordance with Federal, Provincial, and District laws, regulations, and 
by-laws. 

.4 Within one week of receipt, provide one copy of all regulatory reports, permits, and other 
documents to the Engineer.  Include any reports from WorkSafe BC related to Contractor 
operations on the site. 

1.2 Applicable Codes/Standards 

.1 Where specified codes/standards are not dated, conform to latest issue of specified codes/ 
standards as amended and revised to the Tender closing date. 

.2 Maintain one copy of all specified and applicable codes and standards at the job site for 
ready reference. 

.3 Confine apparatus, the storage of Products and the operations of workers to limits indicated 
by laws, ordinances, permits and by directions of the Engineer.  Do not unreasonably 
encumber the premises with Products. 

.4 In the event of discrepancies between codes, standards or other provisions, the most stringent 
shall apply. 

.5 Conform to all Federal, Provincial, District and City Codes, regulations and by laws. 

1.3 Visitors 

.1 Ensure that visitors are provided safety orientation. 

1.4 Working Limits 

.1 Confine all deliveries and operations within the project property limits. 

2. PRODUCTS 

Not Applicable. 
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3. EXECUTION 

Not Applicable 

END OF SECTION 
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1. GENERAL 

1.1 Codes and Standards 

.1 In the case of a conflict or discrepancy between the Contract Documents and the governing 
standards, the more stringent requirements apply. 

.2 Unless the edition number and date are specified, the reference to the manufacturer’s and 
published codes, standards, and specifications are to the latest edition published by the 
issuing authority, current at the date of tender closing. 

.3 Reference standards and specifications are quoted in the Specifications to establish minimum 
standards. Work in quality exceeding these minimum standards conforms with the Contract. 

.4 Where reference is made to a manufacturer’s direction, instruction, or specification it is 
deemed to include full information on storing, handling, preparing, mixing, installing, 
erecting, applying, or other matters concerning the Products pertinent to their use and their 
relationship to the Products with which they are incorporated. 

.5 Where reference is made to regulatory authorities, it includes all authorities who have, 
within their constituted powers, the right to enforce the laws of the Place of Work. 

1.2 Testing and Quality Control 

.1 Furnish to the Engineer, when requested and consistent with progress of the Work, test 
results and mix designs specified in the Contract Documents or required by by-laws, statutes 
and regulations relating to the Work and the preservation of public health, including the 
following: 

.1 Inspection and testing performed exclusively for the Contractor’s convenience 

.2 Testing, adjusting and balancing of process equipment and systems, conveying 
equipment and systems, mechanical, electrical, and instrumentation and control 
equipment and systems 

.3 Mill tests and certificates of compliance 

.4 Tests for reinforcing steel unidentified by mill test reports. 

.2 The Contractor will pay for the services of a testing agency or laboratory for material quality 
control tests that are specified (e.g. concrete cylinder testing, asphalt testing). Tests required 
by by-laws, statutes and regulations applicable to the Work are also the responsibility of the 
Contractor.  

.3 The Owner shall pay for geotechnical lab and field testing required for quality assurance 
including nuclear densometer testing services used for assessing compaction which shall be 
coordinated by the Contractor by proper notification to the Engineer. The Contractor shall be 
responsible to provide and pay for material sieves as required as submittals.  
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.4 Remove and replace Products indicated in inspection and test reports as failing to comply 
with the Contract Documents. 

.5 Correct improper installation procedures reported in the inspection and test reports. 

.6 Pay the costs for the re-inspection and re-testing of replaced work. 

.7 It is not the responsibility of the inspection and testing agents to supervise, instruct in current 
methods or accept or reject a part of the Work, but only to inspect, test and to report 
conditions. 

.8 Notify the Engineer and the appropriate inspection and testing agent not less than forty-eight 
hours prior to the commencement of the part of the Work to be inspected and tested. 

.9 Ensure the presence of the authorized inspection and testing agent at the commencement of 
the part of the Work specified to be inspected or tested. 

.10 Ensure the inspection and testing reports are issued promptly (normally within forty-eight 
hours), and that the Engineer is notified forthwith if the report indicates improper conditions 
or procedures. 

.11 Co-operate with and provide facilities for the inspection and testing agents to perform their 
duties. 

.12 Provide proper facilities for the storage of concrete specimens at correct temperature, free 
from vibration or damage in accordance with the instruction of the inspection and testing 
agent and the governing standard. 

.13 Submit two copies of each laboratory test report, unless specified otherwise, each copy 
signed by a responsible officer of the inspection and testing laboratory. Each report is to 
include: 

.1 Date of issue 

.2 Contract name and number 

.3 Name and address of inspection and testing company 

.4 Name and signature of inspector or tester 

.5 Date of inspection or test 

.6 Identification of the Product and Specification section covering inspected or tested 
Work 

.7 Location of the inspection or the location from which the tested Product was derived 

.8 Type of the inspection or test 

.9 The remarks and observations on compliance with the Contract Documents 
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.14 Correct defective work within the Contract Time; the performing of such work is not a cause 
for an extension of the Contract Time. 

2. PRODUCTS 

Not Applicable 

3. EXECUTION 

Not Applicable 

END OF SECTION 
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1. GENERAL 

1.1 Contractor’s Offices 

.1 Provide and maintain in clean condition during entire progress of the Work, a suitable office 
adequately lighted, heated, and ventilated.   

.2 Ensure office is sufficiently large to allow for proper filing and examination of Contract 
Documents and regulatory documents. 

.3 Provide within office space adequate safety provisions as recommended by the Ministry of 
Labour and Worker's Compensation regulations. 

1.2 Subcontractors’ Offices 

.1 Subcontractors are to provide own offices as necessary.  Locate in the area shown on the 
drawings or as directed by the Engineer. 

1.3 Equipment and Tool Storage 

.1 Provide and maintain in a clean and orderly condition adequate lockable storage sheds for 
tools and equipment.  Locate where shown in the drawings. 

1.4 Materials Storage 

.1 Provide and maintain in a clean and orderly condition suitable weatherproof and lockable 
sheds for storage and protection of materials which require such protection.   

.2 Allocate storage areas on site for materials which do not require weatherproof sheds.  
Maintain areas in clean and orderly condition.  Limit storage of materials and items to 
storage areas only. 

1.5 Sanitary Facilities 

.1 Provide a portable washroom.  Maintain facilities in clean and tidy condition. 

1.6 Temporary Heating 

.1 Provide all temporary heating required during construction period, including attendants, 
maintenance and fuel.  Properly ventilate all heated areas.   

.2 Provide exhaust vents to the exterior for all temporary heaters. 

.3 Pay for all costs in maintaining and providing temporary heat. 

.4 Be responsible for any damages to the Work due to failure in providing adequate heat and 
protection during construction. 



Village of Lions Bay DIVISION 01 Section 01 52 01 
Water Storage Replacement  Page 2 of 4 
Project No. 60546407  November 2017 

Temporary Facilities 

01 52 01 Temporary Facilities_FINAL.Doc 

1.7 Temporary Power and Light 

.1 Provide temporary electric power for all construction needs.  Locate receptacles so power is 
available to any part of the work within reach of a 30 m extension cord.  Provide power at 
temporary storage sheds and field offices. Provide extension cords as required. 

.2 Provide and pay for all temporary power required during construction period for temporary 
lighting and the operations.  Contractor responsible for all equipment and requirements for 
hook-up. 

.3 Wiring for temporary lighting is to be entirely separate from temporary power installation 
except for a common supply connection at either an electrical service or distribution centre. 

.4 When the permanent electrical distribution system has been commissioned and energized, 
power receptacles may be used if warranty obligations are not affected.  Do not overload any 
circuit beyond its rated capacity.  Repair any damage caused during use. 

1.8 Existing Services 

.1 Maintain existing services in operation at all times during construction. 

.2 Protect all existing services from damage.  Repair services damaged by construction at no 
additional cost to the Owner. 

.3 If service interruptions are necessary, such interruptions shall be made only at times 
approved by the Engineer. 

.4 When breaking into or connecting to existing services or utilities, carry out work at times 
directed by local governing authorities, with a minimum of disturbance to the Work.  

.5 Protect, relocate or maintain existing active services as required.  When inactive services are 
encountered, cap off in a manner approved by local governing authorities having 
jurisdiction. 

1.9 Ladders, Stairs 

.1 Provide and maintain adequate temporary ladders and stairs required for construction. 

.2 Secure to structure. 

.3 Ladders and stairs are to comply with all safety requirements of governing authorities. 

.4 Provide temporary wood treads on steel pan stairs for use prior to placement of permanent 
treads. 

1.10 Protection for Off-Site and Public Property 

.1 Protect adjacent private and public property from damage during the performance of the 
Work. 
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.2 During excavation, provide sheeting, piling or shoring as required to protect adjacent 
facilities from movement. 

.3 Be responsible for all damages incurred due to improper protection. 

1.11 Fire Protection 

.1 Act as Fire Warden for the Contract. 

.2 Comply with provincial and local fire prevention codes, laws, regulations, and by-laws. 

.3 Be responsible for and enforce fire protection methods and procedures and adherence to 
local fire regulations, including requirements of the Occupational Health and Safety Act.   

.4 Provide and maintain adequate temporary fire protection equipment during performance of 
the Work as required by insurance companies having jurisdiction. 

.5 Whenever soldering, welding or any open-flame work is performed, ensure the area is 
suitable for such work, ensure the proper incombustible shields are provided to protect 
combustible Products and materials and have an observer present at all times to ensure 
adjacent Products and materials are not ignited and welding, soldering or open-flame work 
do not produce a hazardous condition. 

.6 Ensure the existing fire protection and alarm systems are not obstructed, shut-off or made 
inactive at any time.  Do not use any fire hydrant, standpipe or hose system for other than 
fire protection purposes. 

.7 Open fires and burning of rubbish are not permitted on the site. 

.8 Smoking is not permitted in hazardous areas or other areas as designated by the Owner.  Post 
“No Smoking” signs as required. 

.9 Provide minimum one fire extinguisher in each equipment and tool shed, temporary office, 
material storage shed workshop. 

.10 Where subjected to low temperatures, extinguishers are to be anti-freeze type.  In proximity 
to gas, oil, grease or paint storage locations they are to be #10 - carbon dioxide type.  
Extinguishers for all other locations are to be soda-acid type.  All extinguishers are to be 
minimum 10 litre capacity and be ULC labeled. 

.11 Remove combustible debris from site daily. 

1.12 Protection of Building Finishes and Equipment 

.1 Provide adequate protection for finished and partially finished building finishes and 
equipment during the performance of the Work.  Provide necessary screens, covers, 
hoardings, etc., as required.  Be responsible for all damages incurred due to improper or lack 
of protection. 
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1.13 Site Lighting 

.1 Provide and pay for temporary site lighting for night time hours.  Install lamps in suitable 
locations to obtain unobstructed light at an average intensity of 50 lumens over the working 
areas during hours of operation.  Provide temporary lighting that provides a minimum of 10 
lumens over the entire site during the remainder of the day. 

.2 Perform daily inspection of site lighting and replace burned out and missing lamps.  
Promptly relocate any lights that become obstructed by new work. 

2. PRODUCTS 

Not Applicable 

3. EXECUTION 

Not Applicable 

END OF SECTION 
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1. GENERAL 

1.1 General 

.1 This Section addresses general requirements for temporary vehicle movement, site access 
and parking during construction both on and off site. 

.2 During progress of the Work, make adequate provision to accommodate normal traffic along 
streets immediately adjacent to or crossing the Work so as to minimize inconvenience to the 
general public. 

.3 Give minimum 48 hour notice or as otherwise required by local bylaws to local police, fire 
departments, emergency services and municipal works authorities prior to beginning 
construction and comply in all respects with their requirements.  

.4 Inform all owners or occupants of properties where access is affected in the advance of 
proposed road and/or sidewalk closures. 

1.2 Reference 

.1 Regulate traffic in accordance with the Traffic Control Manual for Work on Roadways, 
Province of B.C., Ministry of Transportation and Highways, and the requirements of 
WorkSafe BC. 

1.3 Administrative Requirements 

.1 Coordinate with The Village of Lions Bay, Engineer and Owner on managing traffic during 
the Work. 

1.4 Submittals 

.1 Provide traffic management plan with the following: 

.1 Traffic routing plan:  show sequences of construction affecting use of roadways, time 
required for each phase of the work, plans for signage, barricading and striping to 
provide protection or passage for pedestrians and vehicles. 

.2 Truck access routing plan:  provide haul routes for Contractor’s trucks.  Include 
cleaning activities, daytime parking and methods to minimize impacts along existing 
roadways. 

1.5 Protection of Public Control 

.1 Comply with requirements of Acts, regulations and bylaws in force for regulation of traffic 
or use of roadways upon or over which it is necessary to carry out work or haul material or 
equipment. 

.2 Working on travelled way: 
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.1 Place equipment in position to present minimum interference and hazard to travelling 
public.  Do not use public roads as a holding/staging or cleaning area for vehicles. 

.2 Keep equipment units as close together as working conditions will permit on same side 
of travelled way. 

.3 Do not close any lanes of road with approval of the Engineer.  Before re-routing traffic erect 
suitable signs and devices in accordance with applicable regulations. 

.1 Keep travelled way well graded, free of potholes and of sufficient width that required 
number of lanes of traffic may pass. 

.2 Provide and maintain reasonable road access and egress to property fronting along or in 
vicinity of the Work unless other reasonable means of road access exists. 

1.6 Information and Warning Devices 

.1 Provide and maintain signs and other devices required to indicate construction activities or 
other temporary and unusual conditions resulting from the Work which may impact normal 
road usage. 

.2 Supply and erect signs, delineators, barricades and miscellaneous warning devices as 
specified in applicable regulations. 

.3 Place signs and other devices in locations recommended in said regulations. 

.4 Continually maintain traffic control devices in use by: 

.1 Checking signs daily for legibility, damage, suitability and location.  Clean, repair or 
replace to ensure clarity and reflectance. 

1.7 Control of Public Traffic 

.1 Provide competent flag persons, properly equipped as specified in applicable regulations in 
the following situations: 

.1 When public traffic is required to pass working vehicles or equipment which may block 
all or part of travelled roadway. 

.2 When it is necessary to institute one-way traffic system through the Work Site or other 
blockage where traffic volumes are heavy, approach speeds are high or traffic signal 
system is not in use. 

.3 When workers or equipment are employed on travelled way at other locations where 
oncoming traffic would not otherwise have adequate warning. 

.4 Where temporary protection is required while other traffic control devices are being 
erected or taken down. 

.5 For emergency protection when other traffic control devices are not readily available. 
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.6 In situations where complete protection for workers, working equipment and public 
traffic is not provided by other traffic control devices. 

1.8 Roadways 

.1 If authorized to use existing roads for access to Site, maintain such roads for duration of 
Contract and make good damage resulting from contractors' use of roads. 

.2 Prior to final inspection, obtain and submit to Owner written signed releases from owners of 
all roads used for Site access, verifying that roads have been adequately restored and left in a 
satisfactory condition. 

.3 Trim loads of trucks hauling excavated material, cement, sand, stone, gravel, debris or other 
loose material before leaving the site, and ensure that the bodies of such vehicles are tight so 
that no spillage of loads occurs. 

1.9 Access to Utility Installations 

.1 Do not obstruct hydrants, valve or control pit covers, valve boxes, curb stop boxes, fire or 
police call boxes, and all other utility controls, warning systems, and appurtenances. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 General 

.1 Mobilization and demobilization shall include the Contractor’s costs of mobilization at the 
beginning of the project and the cost of demobilization at the end of the project. 

1.2 Mobilization 

.1 Mobilization shall consist of preparatory work and operations including, but not limited to, 
those necessary to the movement of personnel, equipment, supplies and incidentals to the 
Site; and for all work and operations which must be performed or costs incurred prior to 
beginning work on the various items on the Site. 

1.3 Demobilization 

.1 Demobilization shall consist of cleanup work and operations including, but not limited to, 
those necessary for the removal of personnel, equipment, and incidentals from the Site. 

1.4 Payment 

.1 Refer to Section 01 20 01 – Measurement and Payment. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 General Requirements 

.1 Field engineering survey services to be provided by the Contractor, to measure and stake the 
site, verify existing conditions, to lay out the Work for construction, obtain as-built 
information and for measurement of quantities. 

.2 Provide pre- and post-construction surveys as indicated and specified.  

1.2 Submittals 

.1 Submit documentation in accordance with Section 01 32 19 to verify accuracy of field 
engineering work. 

1.3 Quality Assurance: 

.1 Perform all surveys affecting the line and elevation under the direction of a qualified 
surveyor licensed to practice in the Province of British Columbia. 

.2 Provide surveys, checking of layout, measurement of quantities and compilation of record 
data as requested by the Engineer. 

.3 Provide acceptable survey assistants to the Engineer to assist in measuring and checking the 
Work. 

2. PRODUCTS 

2.1 Reference Information 

.1 Establish permanent bench marks on site, referenced to established bench marks by survey 
control points.  Record locations, with horizontal and vertical data in project record 
documents. 

.2 Provide all survey based upon NAD83 UTM co-ordinates. 

.3 Engineer will provide the Contractor with the existing digital survey and AutoCAD files 
with reference points and bench mark information. 

2.2 Survey Requirements 

.1 Perform all surveying, establish lines and levels, locate and layout, by instrumentation. 

.2 Provide pre-construction and as-built survey as reasonably applicable of the following:  

.1 All above ground and underground utilities, including inverts, and structures. 

.2 Bottom of tank excavation and top of prepared subgrade elevations.  
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.3 Provide survey over entire site on a maximum 5 metre by 5 metre grid. 

.3 The location of each elevation shall be described in detail in words and located on the plan.  
Contours shall be provided with intervals of 0.5 metres and shall be careful to include 
appropriate breaklines and site features in accordance with best practice for accurate 
earthwork quantities. 

3. EXECUTION 

3.1 Survey Reference Points and Legal Survey Markers 

.1 Existing survey control points are designated on Drawings. 

.2 Locate, confirm and protect control points and legal survey markers prior to starting Work.  
Preserve permanent reference points during construction. 

.3 Replace legal survey markers lost or destroyed as a result of construction activities at no cost 
to the Owner. 

.4 Make no changes or relocations without prior written notice to the Engineer. 

3.2 Records 

.1 Maintain a complete, accurate log of control and survey work as it progresses. 

.2 On completion of foundations and major siteworks, prepare and submit to the Owner a 
certified digital survey showing dimensions, locations, angles, and elevations of the work. 

.3 Submit a certificate signed by a registered surveyor certifying that the elevations and 
locations of completed Work are in conformity with the Contract Documents. 

3.3 Sequencing and Scheduling: 

.1 Dates for Pre- and Post-Construction Survey at the site shall be coordinated with the 
Owner’s Representative. 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 This section describes administrative procedures preceding preliminary and final inspections 
of Work. 

1.2 Inspection and Declaration 

.1 Contractor's Inspection: Contractor and all Subcontractors shall conduct an inspection of 
Work, identify deficiencies and defects, and repair as required to conform to Contract 
Documents. 

.1 Notify Engineer in writing of satisfactory completion of Contractor's Inspection and 
that corrections have been made. 

.2 Request Engineer Inspection. 

.2 Engineer Inspection: Engineer and Contractor will perform inspection of Work to identify 
obvious defects or deficiencies. Contractor shall correct Work accordingly. 

.3 Completion: submit written certificate that following have been performed: 

.1 Work has been completed and inspected for compliance with Contract Documents. 

.2 Defects have been corrected and deficiencies have been completed. 

.3 Equipment and systems have been tested, commissioned, and are fully operational. 

.4 Certificates required by regulatory authorities have been submitted. 

.5 Operation of systems have been demonstrated to Owner's personnel. 

.6 Work is complete and ready for Final Inspection. 

.4 Final Inspection: when items noted above are completed, request final inspection of Work by 
Owner, Engineer, and Contractor. If Work is deemed incomplete by Engineer, complete 
outstanding items and request reinspection. 

.5 Declaration of Substantial Performance: when Owner and Engineer consider deficiencies 
and defects have been corrected and it appears requirements of Contract have been 
substantially performed, make application for certificate of Substantial Performance. Refer 
to General Conditions Clause 5.4 - Substantial Performance of the Work and Section 00 73 
00 Supplementary Conditions. 

.6 Commencement of Lien Period: date of Owner's acceptance of submitted declaration of 
Substantial Performance shall be date for commencement of lien period. 

.7 Commencement of Warranty Period: date of completion of all acceptance tests (Total 
Performance) shall be date for commencement of warranty period. 
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.8 Final Payment: When Owner and Engineer consider final deficiencies and defects have been 
corrected and it appears requirements of Contract have been totally performed, make 
application for final payment.  Refer to General Conditions Clause 5.7 for specifics to 
application. If Work is deemed incomplete by Owner and Engineer, complete outstanding 
items and request reinspection. 

.9 Payment of Holdback: After issuance of certificate of Substantial Performance of Work, 
submit an application for payment of holdback amount in accordance with General 
Conditions Clause 5.5. 

1.3 Warranty Inspection 

.1 The Engineer will arrange and conduct with the Owner and the Contractor a warranty 
inspection at the site prior to expiration of the warranty period. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 This section supplements the requirements for the provision of operation and maintenance 
manuals as described in Section 01 32 19. 

.2 Furnish complete operations manuals and maintenance information as specified in this 
section for installation check-out, operation, maintenance, and lubrication requirements for 
each unit of mechanical, electrical, and instrumentation equipment or system and each 
instrument. 

.3 In some instances, this requirement is reinforced by additional references within individual 
technical specification sections, however, the inclusion or exclusion of additional references 
within the Contract shall not supersede or otherwise limit the generality of the foregoing and 
these requirements shall govern. 

.4 Customize the operations manuals and maintenance information to describe the equipment 
actually furnished.  Do not include extraneous data for models, options, or sizes not 
furnished.  When more than one model or size of equipment type is furnished, show the 
information pertaining to each model, option or size. 

.5 Provide asset management information in Excel format for all equipment as required by the 
Owner. 

1.2 Submittals 

.1 The submission and acceptance of the “Equipment Operating and Maintenance Instruction” 
manual is a condition precedent to the certification of substantial performance. 

.2 Submit operation manuals and maintenance information in accordance with Section 01 32 
19.  Submittals may be checked for general compliance with the requirements of this section. 

.3 Submit complete operations manuals and maintenance information as soon as possible after 
review of project submittals but no later than 30 days before the Date of Substantial 
Performance. 

.4 Submit a copy the operation and maintenance data in digital format.  PDF file structure is 
suitable for this submittal. 

.5 Provide four (4) complete sets of operating and maintenance manuals. 

.6 Provide electronic copy of asset management information for all equipment in format 
provided by the Owner. 

1.3 Binders 

.1 Submit the complete operations manuals in an identified three-post, hard-covered, plastic-
jacketed binder. 
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.2 For operations manuals and maintenance information smaller than the dimensions in 
Item 1.3.1, remove, punch, and insert the contents in a binder with the required dimensions.  
The contents do not have to be changed to accommodate the size of the binder. 

.3 Label each binder to designate the system or equipment enclosed with reference to the 
equipment number, and Specification Section.  Provide each binder with a table of contents. 

.4 Where more than one binder is required, label each binder “Vol. 1 of    ,” “Vol. 2 of    ,” etc. 

1.4 General Requirements 

.1 Punch all data for binding and composition.  Arrange printing so that punching holes do not 
obliterate data. 

.2 Provide materials suitable for photographic reproduction.  If copies are used, they are to be 
of equal clarity and quality as the original. 

.3 Provide drawings, diagrams, and manufacturer's literature which are legible.  Provide 
drawings which are no larger than 280 mm x 432 mm bound into the documents as a fold 
out.  Drawings which are larger than 280 mm x 432 mm shall be folded and inserted into 
pouches inside the manual and file folders. 

.4 All instructions in these operations manuals and maintenance information to be in simple 
language. 

.5 Mark manufacturer’s standard documents to delete extraneous information not applicable to 
the equipment, assembly, subassembly or material supplied.  Cross out or remove and 
eliminate any extraneous material for models, options, or sizes not furnished. 

1.5 Operation Manual Contents and Organization 

.1 Provide the manufacturer’s standard operations and maintenance manuals for the equipment 
or instrument supplied.  If the manufacturer's standard manuals do not contain all the 
required information, provide the missing information in supplementary documents and 
drawings inserted behind appropriate tabs in the manual binder.   

.2 When more than one piece of identical equipment or instruments are supplied, provide only 
one set of operations manuals. 

.3 Provide a cover sheet, bound as the first page of each manual, with the following 
information: 

.1 Contract name and number. 

.2 Functional title of the system, equipment, material, or instrument. 

.3 Equipment number or, if more than one piece of equipment is provided, equipment 
numbers for equipment or instruments covered by the manual.  Include functional 
description of equipment after each number. 
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.4 Relevant specification section number and drawing reference. 

.5 Address and telephone number of the manufacturer and the nearest manufacturer's 
representative. 

.4 Provide a table of contents listing the contents of the manual and identifying where specific 
information can be located. 

.5 As a minimum, the operations manual must contain the following: 

.1 Include the manufacturer's recommended step-by-step procedures for starting and 
stopping under normal and emergency operation.  Include all specified modes of 
operation including recommended operation after the assembly or equipment has been 
in long-term storage. 

.2 Provide control diagrams with data and information to explain operation and control of 
systems and specific equipment. 

.3 Provide technical information on all alarms and monitoring devices provided with the 
equipment. 

1.6 Field Changes 

.1 Following the acceptable installation and operation of an equipment item, modify and 
supplement the item's instructions and procedures to reflect any field changes or information 
requiring field data. 

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL 

1.1 Intent 

.1 This section describes the Contractor's responsibilities in the commissioning and hand over 
of the process, electrical, and other systems to be installed as part of the Work. 

1.2 Definitions 

.1 System:  For the purpose of this specification section, a System shall be defined as the 
equipment, piping, controls, ancillary devices, electrical power, etc. which together perform 
a specific function at the facility. 

.2 Commissioning:  For the purpose of this section, commissioning shall be defined as the 
successful operation of a System in accordance with its design requirements.  

.3 Acceptance:  For the purpose of the Specification, acceptance shall be defined as the formal 
turnover of a System to the Owner for operation and maintenance and shall occur after the 
end of commissioning of each System, once the Engineer, the Owner, and the Contractor 
have signed the “Certificate of System Performance” (Form 104). 

1.3 Commissioning Team 

.1 The work of commissioning will be conducted by teams comprised of personnel from the 
Contractor, the Owner and the Engineer. 

.2 The Engineer shall be responsible for the direction of the commissioning work and shall 
have ultimate authority. 

.3 The operations staff shall represent process personnel and operating staff and/or maintenance 
staff. 

.4 The Contractor shall provide personnel representing the appropriate trades, including control 
and instrumentation personnel during the commissioning work.  These personnel shall be 
skilled workmen, able to expedite any minor repairs, adjustments, etc. as are required to 
complete commissioning with as few delays as possible. 

1.4 Commissioning Plan 

.1 The Commissioning Team shall develop a detailed methodology for the commissioning of 
each System at least thirty (30) calendar days prior to planned start of commissioning work.  
The commissioning plan shall be drafted by the Contractor and include the following: 

.1 Detailed schedule of events, including but not limited to the schedule for completion 
of testing of all component parts of the System. 

.2 Planned attendance schedule for Manufacturer's Representatives. 

.3 Contingency plans in the event of a process malfunction. 
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.4 Drawings and sketches as required to illustrate the planned sequence of events. 

.5 List and provide details for all temporary equipment, pumps, etc. required to 
facilitate commissioning work. 

.6 List of all personnel who the Contractor plans for the commissioning work and 
hand-over with information indicating their qualifications. 

.2 The Commissioning Plan shall be reviewed and agreed by the Commissioning Team prior to 
its implementation.  The Engineer shall be the final arbiter. 

1.5 Equipment 

.1 All process, mechanical, electrical, control and miscellaneous equipment related to a System 
shall be successfully installed and tested in with manufactures specifications.  

.2 Staff training sessions shall be completed during the commissioning period. 

1.6 Controls 

.1 All controls which are the responsibility of the Contractor shall be installed and tested prior 
to commissioning. 

.2 Every effort shall be made to ensure that the commissioning period provides for the full and 
comprehensive operation of the equipment under all anticipated normal and adverse 
operating conditions. 

2. PRODUCTS 

Not Used 
 

2.1 Manpower 

.1 Supply all staff required during commissioning as necessary to assist the operations staff in 
the operation of the processes on a twenty-four (24) hour basis. 

.2 Supply competent staff capable of maintaining, repairing and adjusting the equipment and 
controls to achieve the intended design functions during the commissioning period. 

3. EXECUTION 

3.1 Preparation 

.1 Each item of equipment included in the System to be commissioned shall be satisfactorily 
tested Piping, wiring, and other conduit systems shall be finished and tested. 

.2 Services such as seal water, drains, etc. shall be completed and tested prior to the 
commissioning of any systems which require these services.   
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.3 Electrical connections shall be completed and inspected to the satisfaction of the governing 
authorities. 

.4 Control systems shall be completed and the related control software debugged. 

.5 Architectural finishes, heating and ventilation, and lighting shall be substantially complete. 

3.2 Commissioning 

.1 All components of the System shall be operated in the automatic / manual and the remote / 
local modes as required to prove proper operation. 

.2 All minor and major alarm conditions will be induced to ensure that the process reacts as 
intended, the applicable alarms are enunciated. 

3.3 Acceptance 

.1 The commissioning of the System shall be considered acceptable when the process has 
operated in a stable manner, satisfying the design criteria for a period of twenty-eight (28) 
days, the last seven (7) of which shall be consecutive. 

.2 When the System has been commissioned satisfactorily, the System shall be formally 
accepted for operation and routine maintenance by plant operations staff. 

.3 The Contractor is advised that commencement of the one-year Warranty Period is tied to the 
issuance of the Notice of Acceptance and shall not commence until that milestone is 
achieved. 

.4 The “Certificate of System Performance” (Form 104) will be granted when System has 
been commissioned and accepted, and all requirements of the General Conditions have been 
completed. 
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CERTIFICATE OF SYSTEM PERFORMANCE 
FORM 104 

We certify that the equipment listed below has been operated and tested as per the Specifications using 
water for at least twenty-eight (28) days and that the equipment meets its Performance Testing Criteria, 
including fully automatic controls.  The equipment is therefore classed as "conforming". 

PROJECT:  

ITEM OF EQUIPMENT:  

  

TAG NO:  

REFERENCE 
SPECIFICATION:  
 
 

   
(Authorized Signing Representative of the Supplier)  Date 
 

   
(Authorized Signing Representative of the Contractor)  Date 
 

   
(Authorized Signing Representative of the Engineer)  Date 
 

   
(Authorized Signing Representative of the Owner)  Date 
 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 This section describes the requirements of monitoring of vibrations associated with blasting 
operations, if required. 

.2 Furnish, install, maintain, monitor, and remove vibration monitoring equipment as indicated 
or as specified. 

.3 Monitor vibrations, air blast overpressures and noise levels originating from construction 
operations as indicated or specified. 

.4 Modify construction operation procedures if existing operations creates vibration, air blast 
overpressure, or noise exceeding specified amounts. 

.5 Vibration monitoring for blasting shall conform to the requirements of this specification 
section and the requirements of all local authorities and applicable regulations.  

1.2 Related Work 

.1 Section 31 23 15:  Blasting (if required). 

1.3 Definitions 

.1 Seismograph – device used to monitor ground vibration and air/water overpressures created 
by blasting and construction activities. 

1.4 Submittals 

.1 Submit the following in accordance with Section 01 32 19 – Submittals. 

.1 The total number, arrangement, materials, location and monitoring plan and reporting 
for the instruments.  Provide a plan showing layout and co-ordinates for each 
instrument. 

.2 Vibration monitoring plan by an independent consulting firm. 

.3 Readings and trending data with plots organized by date.  Provide hard copy and 
electronic copy of the data in Excel format. 

2. PRODUCTS 

2.1 Equipment 

.1 Seismograph 

.1 Provide a low-frequency-sensitive, three-component seismic recording instrument with 
wave paper trace, variable trigger level setting, peak particle velocity memory operation 
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(in millimeters/second) and air blast overpressure and sound level readout capability 
that meets the following criteria: 

.1 Seismic Frequency Range: 2 to 200 Hz (+/- 3 dB) 

.2 Acoustic Frequency Range: 2 to 200 Hz (+/- 1 dB) 

.3 Velocity Range: 0.5 to 100 millimeters per second. 

.4 Sound Range: 90 to 140 dB linear. 

.5 Transducer: Three mutually perpendicular axes:  radial, transverse, and vertical. 

.6 Recording: Time-history of waveform capability. 

.2 Manufacturers: 

.1 RST Instruments Ltd., Maple Ridge, BC; 

.2 Slope Indicator Canada, Richmond, BC; 

.3 or approved equal. 

.3 All equipment to be fully operational and functioning as intended prior to any blasting. 

3. EXECUTION 

3.1 Quality Control 

.1 Retain the services of an independent consulting firm to conduct the following required 
vibration monitoring services: 

.1 Prepare, sign, and stamp the monitoring plan.  

.2 Review daily reports as provided by field monitoring personnel, and provide oversight 
of the monitoring and of the interpretation of the monitoring equipment. This shall be 
performed by personnel with the following qualifications: 

.1 Professional Engineer registered in the Province of British Columbia. 

.2 Minimum of five (5) years experience in the vibration consulting field. 

.3 Successfully completed at least five (5) projects with vibration-inducing 
operations, air blast overpressures, and noise levels equal to, or more severe than, 
those to be encountered. 

.2 Installation, monitoring and interpretation of monitoring equipment in the field shall be 
performed by personnel with the following qualifications: 
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.1 Have at least three (3) years of experience in the operation of monitoring equipment 
proposed for use and interpretation of records produced by such equipment. 

.2 Have installed, operated, monitored, and interpreted equipment and records on at least 
three (3) projects with vibration-inducing operations, air blast overpressures, and noise 
levels from similar construction activities. 

.3 Perform and maintain calibration records on all instruments used to monitor the blasting, 
ground densification and piling programs. 

.4 Engage a professional land surveyor acceptable to the Engineer, to carry out the survey 
readings to record data of positional instrumentation. 

.5 Establish datum for readings based on an approved control point for instrument monitoring. 

3.2 Preparation 

.1 Before installing, repairing, or replacing any geotechnical instrumentation, the Engineer is to 
be informed a minimum of two (2) working days prior to commencement of work to allow 
any necessary measurements and readings to be made. 

.2 The Contractor is responsible to conduct a pre-construction survey of the general condition 
of all structures within a 120 m radius of the vibration source areas. 

.3 Confirm all instrument locations with the Engineer prior to installation. 

3.3 Installation 

.1 Vibration monitoring for structures should consist of a geophone firmly attached to the 
structure, or as recommended in the vibration monitoring plan. 

.2 Vibration monitoring for utilities may consist of a geophone placed on the ground surface 
above the utility location and covered with sandbag or equivalent, or buried and covered at 
the location in suitable ground conditions at a depth as indicated in the vibration monitoring 
plan. 

3.4 Monitoring 

.1 Peak particle velocity measurements shall be carried out with an accuracy of 5 mm/s. 

.2 Monitor vibrations and record the entire particle velocity wave train, not just peak velocities.  
Obtain accurate, legible seismometer records of monitored vibrations. 

.3 Monitor vibrations by measuring the peak particle velocity in the vicinity of work.  Peak 
particle velocity is defined as a maximum vector sum of three velocity components, 
measured concurrently in mutually perpendicular directions at any point by an instrument.  

.4 The peak particle velocity for each blast shall be designed to achieve a maximum peak 
particle velocity of 12.5mm/s and shall not exceed 20mm/s as measured by the vibration 
consulting firm's personnel on, or at, the location as specified in the submitted vibration 
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monitoring plan, at any location identified within the vibration monitoring plan. The blast 
design shall be submitted to the Engineer prior to each blast. 

.5 Air blast overpressures resulting from the blasting shall be recorded.  Operate the 
instruments to make a permanent record for each blast. 

.6 No person shall carry out or cause to be carried out Blasting which results in an Air 
Overpressure measured at the closest inhabited building to the blast which exceeds 120 
dB(L), measured on the linear scale, unless otherwise specified or approved by the Engineer. 

.7 In the event any recordings indicate that vibration (20mm/s) or air over pressure limits (120 
db(L)) are being exceeded, immediately suspend all blasting and other vibration-inducing 
operations and submit a report to the Engineer.  Revise operations to reduce vibrations and 
submit a copy of the revised procedure to the Engineer at no additional cost to the Owner. 

.8 Restore or replace utilities, equipment, or structures damaged by vibrations or air blast 
overpressures at no additional cost to the Owner. 

.9 Submit printed monitoring results to Engineer daily.  

.10 The Engineer may request the Contractor to take additional readings or monitor additional 
locations dependent upon recorded vibrations. 

.11 Provide routine monitoring of adjacent neighborhoods with respect to complaints of 
vibration and overpressure. 

3.5 Protection of Instruments 

.1 Take all necessary measures to protect the instruments from damage caused by equipment 
operators and others.  Make all workers aware of the importance of the instrumentation and 
the necessity of taking special care to protect them from damage. 

.2 Immediately repair or replace, at no expense to the Owner and as directed by the Engineer, 
any instrumentation that is damaged or destroyed during the period of this Contract. 

3.6 Monitoring Locations and Frequency 

.1 The Contractor shall prepare a vibration monitoring plan and shall carry out the Work at the 
locations identified in the vibration monitoring plan.   

.2 The frequency of vibration monitoring may be adjusted based on the construction activity, 
equipment, methods and initial results. 

END OF SECTION 
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1. GENERAL 

1.1 References 

.1 Canadian Federal Legislation. 

.2 Canadian Environmental Protection Act (CEPA). 

.3 Canadian Environmental Assessment Act (CEAA). 

.4 Transportation of Dangerous Goods Act (TDGA). 

.5 Motor Vehicle Safety Act (MVSA). 

1.2 Description of Work 

.1 Undertake demolition work in the following areas: 

.1 Harvey, Highway, Phase IV and Phase V tank sites.  

.2 Existing underground piping and electrical to the extent shown on the Drawings.  

.3 Existing piping, valves, fittings, and appurtenances to the extent shown on the 
Drawings. 

.4 Miscellaneous site civil, structural and electrical to the extent shown on Design 
Drawings. 

.2 Refer to Drawings and Specifications for location and scope of demolition work including 
that noted in Item 1.2.1 above. 

.3 Remove contaminated or dangerous materials as defined by authorities having jurisdiction, 
relating to environmental protection, from site and dispose of in safe manner to minimize 
danger at site or during disposal. 

.4 Asbestos cement pipe identified for removal to be handled and disposed of in accordance 
with all health and safety and environmental Regulations. The Contractor shall complete the 
required assessment to conduct the demolitions including a Hazardous Building Material 
Assessment, if applicable.  

.1 The Owner has indicated that the valve rises within the Phase IV and V Tanks are 
assumed to be Asbestos Cement pipe.  

1.3 Definitions 

.1 Demolish:  Remove existing structure to point below finish grade as specified or noted on 
Drawings. 

.2 Remove:  Remove portions of existing structure or utility above and below grade as 
specified or noted on Drawings. 
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.3 Abandon:  Remove existing utility from service.  Fully disconnect from portions of utility 
remaining in service.  Remove portions of utility being abandoned from influence zones of 
structures, manholes or underground piping.  Plug or cap ends of piping being abandoned as 
specified. 

1.4 Submittals 

.1 Demolition Plan: 

.1 Schedule and operational sequence. 

.2 Location of on-site disposal including depth and finishing.  

1.5 Protection 

.1 Perform all work in accordance with Section 01 35 35 - Environmental Protection. 

.2 Protect in accordance with Section 31 23 01 - Excavating, Trenching and Backfilling. 

.3 Protect existing items designated to remain and items designated for salvage.  In event of 
damage to such items, immediately replace or make repairs to approval of the Engineer and 
at no cost to the Owner. 

.4 In all circumstances, ensure that demolition work does not adversely affect adjacent 
watercourses, groundwater and wildlife, or contribute to excess air and noise pollution. 

2. PRODUCTS 

Not Applicable 

3. EXECUTION 

3.1 General 

.1 Structures to be Demolished: 

.1 Harvey Tank; 

.2 Highway Tank and PRV Chamber; 

.3 Phase IV Tank and Valve Building; 

.4 Phase V Tank and Valve Building; 

.5 Miscellaneous manholes, utility structures, and other structures shown on Drawings. 

.2 Structures to be Removed: 

.1 Harvey PRV Chamber Walls and Associated Piping. 

.2 Portions of structures within influence zone of proposed potable water main and storm 
drainage pipes. 
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.3 Utilities and underground piping within influence zones of proposed structures. 

.4 Abandoned utilities and underground piping within influence zones of proposed 
underground piping. 

.5 Miscellaneous manholes, inlets, sidewalks, light poles, fencing, piping, paving, utilities, 
utility structures, underground piping, and other structures shown on Drawings. 

.3 Piping and Equipment to be Abandoned: 

.1 As shown on Drawings. 

3.2 Preparation 

.1 Inspect the site with the Engineer and verify extent and location of items designated for 
removal, disposal and salvage. 

.2 Locate utilities to be disconnected before start of work. 

.3 Notify, coordinate with, and obtain approval of utility companies before starting demolition. 

3.3 Post-Tensioned Concrete Tanks 

.1 The existing Harvey Tank is understood to be constructed from Post-Tensioned Cast-In-
Place Concrete. Post-tensioned concrete contains tendons that have been tensioned after the 
concrete has hardened.  

.2 Tensioned tendons require controlled removal because the high level of potential energy 
stored in the tendons poses a risk to the health and safety and can cause damage to property. 
It is also important that structural stability is retained during and after tendon removal, prior 
to the final demolition of the concrete element.  

.3 The tendons can be subject to corrosion that weakens them and decreases the structural 
integrity of the building. Damage is not usually evident externally, even if strand breakage is 
extensive and conditions can vary widely even within an individual structure. 

.4 Before demolishing post-tensioned concrete elements, review all available documentation on 
the building or structure including: 

.1 Building plans, designs and specifications to understand the type of tensioning used, the 
load carried, anchorage points and number of tendons;   

.2 Any construction photographs to obtain information on anchorage details, the 
construction sequencing, and any other measures may affect moisture access.  

.5 The condition of the concrete and tendons should be considered before and during 
demolition including the following as applicable:  

.1 Conducting a visual inspection to confirm loads, obvious deviations from the original 
design and waterproofing details; 

.2 Assessing conditions throughout the building, as well as utilizing selective testing in 
representative areas to assess any weakening or breakage of tendons; 
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.3 Measuring humidity within tendon sheathing and analyzing any sheathing 
contaminants;  

.4 Removing, inspecting and testing a small number of tendons to assess their condition;  

.5 Continuing to monitor tendon tension. 

.6 Suitable control measures should be implemented, which may include using steel plates or 
other restraint measures, at locations adjacent to pedestrian areas or where concrete cover is 
reduced. This will help to minimize the risk of personal injury or property damage arising 
from the unexpected release of stored energy in tendons. 

3.4 Sequences of Operation 

.1 Remove items as indicated. 

.2 Disposal of Material: 

.1 Dispose of materials not designated for salvage on-site at locations approved by the 
Owner. 

.2 Do not disturb items designated to remain in place. 

3.5 Demolitions Operations 

.1 Demolish existing structures including superstructure, foundation, footings, piles, utility 
drains, and other piping 450 mm. below finished grade in landscaped areas, 900 mm below 
finished grade in pavement areas unless shown on Drawings.  Completely demolish 
structures within influence zone of new structures. 

.2 Notify the Engineer prior to backfilling structure remaining.   

.3 Plug or cap utility drains and other piping in accordance with specified abandonment 
procedures. 

3.6 Removal Operations 

.1 Remove existing concrete, steel and masonry to extent indicated on Drawings.  Provide 
smooth, straight joint or cut line.   

.2 Remove utilities and piping to elevations and location shown on Drawings and plug and seal 
permanently with steel cap, concrete plug or other approved method in accordance with 
specified abandonment procedures. 

.3 Remove abandoned utilities and underground piping within influence zone of proposed 
underground piping and proposed structures. 

.4 Provide temporary shoring and bracing to transfer loads of existing construction to remain 
from construction being removed where noted. 

3.7 Abandonment Operations  

.1 Abandon utilities and underground piping within limits noted. 
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.2 Provide compatible cap for pressurized type piping.  Provide thrust. 

.3 Provide concrete plugs for gravity type piping.  Plug shall be a minimum of 600 mm thick. 

3.8  Restoration 

.1 Restore areas and existing works outside areas of demolition to match condition of adjacent, 
undisturbed areas. 

3.9 Cleanup 

.1 Upon completion of work, remove debris, trim surfaces and leave site clean. 

END OF SECTION 
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1. GENERAL 

1.1 Work Included 

.1 Forms and supporting falsework design. 

.2 Wood or steel forms for all cast-in-place concrete. 

.3 Special forms for architectural concrete formed finished. 

.4 Tubular column forms. 

.5 Controlled Permeability Formworkliners (CPF)  

.6 Shoring, bracing and anchorage. 

.7 Taping of form joints for special finishes. 

.8 Form openings for other trades. 

.9 Coordinate installation of concrete accessories. 

.10 Set anchor bolts, anchors, sleeves, frames and other items supplied by other trades. 

.11 Clean erected formwork prior to concrete placement. 

.12 Remove forms and supporting falsework. 

.13 Reshoring. 

1.2 Related Work 

.1 Concrete Reinforcement:  Section 03 20 00  

.2 Concrete Accessories:  Section 03 25 00  

.3 Cast-in-Place Concrete:  Section 03 30 00  

1.3 Reference Standards 

.1 Design, construct and erect supporting falsework in accordance with the current National 
Building Code of Canada, CSA CAN3-A23.1M, ACI 347 and applicable construction safety 
regulations. 

.2 Design to be done by a Professional Structural Engineer registered in the Province of British 
Columbia.  Same Professional Structural Engineer to inspect the erected formwork and 
certify, in writing, that it is in accordance with the design. 
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1.4 Shop Drawings 

.1 Submit falsework and formwork shop drawings for review in accordance with 
Section 01 33 00 – Submittals.  

.2 Clearly indicate sizes, methods of construction, materials, arrangement of joints, ties and 
shores, location and size of falsework, schedule of erection and stripping. 

.3 Shop drawings and design briefs are to bear the seal of a Professional Structural Engineer 
registered in the Province of British Columbia. 

2. PRODUCTS 

2.1 Materials 

.1 For Exposed Cast-in-place Surfaces:  square-edged, smooth surfaced panels true in plane, 
free of holes, surface markings or defects. 

.2 For Exposed Shotcrete Surfaces: refer to specification 33 6 13.16. 

.3 For Unexposed Surfaces:  square-edged T&G lumber, plywood or other material suitable to 
retain concrete without leakage or distortion. 

.4 For cast-in-place concrete retaining structures interior faces: Controlled Permeability 
Formwork Liners (CPF):  Zemdrain Classic or Zemdrain MD, as manufactured By Max 
Frank, Inc., or equal.  

.5 Wood Materials 

.1 Plywood:  Douglas Fir, conforming to CSA 0121-M, solid one side select sheathing   
tight face grade.  Sound, undamaged sheets with clean true edges. 

.2 Lumber:  conforming to CSA 0141-M. 

.3 Nails, Spikes and Staples: galvanized or phosphatized; conforming to CSA B111. 

.6 Prefabricated Forms 

.1 Steel Type: minimum 1.6 mm steel thickness; well matched, tight fitting and adequately 
stiffened to support the weight of concrete without deflection detrimental to structural 
tolerance and appearance of finished concrete surface. 

.2 Tubular Column Type:  round, spirally wound laminated fibre material, internally 
treated with release agent; sizes indicated on the Drawings. 

.3 Void Forms: moisture resistant treated paper faces; bio-degradable; structurally 
sufficient to support weight of wet concrete mix until initial set; 150 mm thick. 

.7 Accessories 

.1 Form Ties: suitable for water retaining structure construction. Snap-off metal type with 
metal form spacers, adjustable length; with integral waterstop.  When assembled, free 
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of defects that will leave metal closer than 40 mm from concrete surface.  Cones shall 
be approximately 20 mm diameter and not larger than 40 mm.  Use plastic cone snap 
type or screw type on exposed surface.  Wire ties are not permitted. 

.2 Form Release Agent:  colourless mineral oil which will not stain concrete or impair 
natural bonding or colour characteristics of coating intended for use on concrete.  Form 
release agent shall be non-toxic. 

.3 Corner or Chamfer Fillets:  extruded plastic or mill finish pine, 20 mm width, maximum 
possible lengths, mitre ends. 

.4 Sealing Tape:  reinforced, self-adhesive polyvinyl-chloride. 

3. EXECUTION 

3.1 Examination 

.1 Before starting the Work examine work done by others which affects the Work. 

.2 Rectify all conditions which would prejudice proper completion of the Work. 

.3 Commencement of the Work implies acceptance of existing conditions. 

3.2 Erection 

.1 Verify lines, levels and centers before proceeding with formwork.  Ensure dimensions agree 
with the Drawings. 

.2 Construct formwork and falsework to meet design and regulatory requirements and to 
produce finished concrete conforming to surfaces, shapes, lines and dimensions indicated on 
the Drawings.  Ensure visible lines of the curbs, walls and walks follow a smooth profile 
both vertically and horizontally. 

.3 Arrange and assemble formwork to permit removal without damage to concrete.  Set shores 
supporting forms for beams, slabs and other horizontal members on wedges or other 
approved adjustable supports. 

.4 Install Controlled Permeability Formwork on all vertical concrete surfaces exposed to 
potable water in accordance with manufacture’s written instruction. 

.5 Align joints and make watertight to prevent leakage of cement paste and disfiguration of 
concrete.  Keep form joints to a minimum.  Where joints are shown on drawings, Contractor 
shall ensure that joint layout matches drawings.  Tape form joints as necessary. 

.6 Do not use earth surfaces to form concrete without written approval of the Engineer. 

.7 Arrange forms to allow removal without removal of principal shores where these are 
required to remain in place. 

.8 Obtain the Engineer's permission before framing openings in concrete slabs, beams and 
columns not shown on drawings. 
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.9 Provide falsework to ensure stability of formwork.  Prop or strengthen all previously 
constructed parts liable to be overstressed by construction loads. 

.10 Position form joints to suit any expressed lines required in exposed concrete.  Arrange form 
board panels in a regular symmetrical pattern to the approval of the Engineer. 

.11 Provide 25 mm chamfer on all internal and external corners and edges of exposed concrete. 

.12 Form chases, slots, openings, drips and recesses as detailed on the Drawings. 

.13 Set screeds with top edge level to required elevations. 

.14 Check and re-adjust formwork to required lines and levels during placing of concrete. 

.15 If form sheathing is to be re-used, remove nails and clean surfaces in contact with concrete 
before re-using. 

3.3 Tolerance 

.1 Construct formwork, falsework and all supporting or bracing members to provide concrete 
with dimensions, lines and levels within tolerances specified in CAN/CSA A23.1, latest 
edition. 

.2 If tolerances are exceeded, remove, replace or modify placed concrete as directed by the 
Engineer at no cost to the Owner. 

.3 Provide for settlement, closure of joints and elastic shortening of forms and shoring.  
Camber slabs and beams as shown on the Drawings.  Maintain beam depth and slab 
thickness from cambered surface. 

3.4 Construction Joints 

.1 Locate joints not indicated on the Drawings so as to least impair the strength of the structure.  
Obtain the Engineer’s approval before proceeding. 

.2 Construct joints in accordance with CSA CAN3-A23.1-M.  Provide waterstops for full 
length of joint. 

.3 Roughen surface of hardened concrete and thoroughly clean roughened surface to remove 
any foreign matter and laitance.  Wet surface with water and ensure forms are tight against 
face of hardened concrete.  Epoxy bonding agent to be used where shown on drawings or as 
indicated by the Engineer. 

3.5 Inserts/Embedded Items/Openings 

.1 Provide formed openings where required for pipes, conduits, sleeves and other work to be 
embedded in and passing through concrete members. 

.2 Accurately locate and set in place items which are to be cast directly into concrete. 
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.3 Coordinate work of other sections and cooperate with trades involved in forming openings, 
slots, recesses, chases, and setting sleeves, bolts, anchors and other inserts. 

.4 Coordinate installation of concrete accessories specified in Section 03 25 00 - Concrete 
Accessories. 

.5 Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection.  Locate openings at bottom of forms to allow flushing water to drain. 

.6 Close temporary ports or openings with tight fitting panels, fit flush with inside face of 
forms, neatly 

3.6 Form Ties 

.1 Submit tie patterns form tie specifications to the Engineer for review prior to construction.  
Arrange ties in a uniform pattern; horizontally and vertically. 

.2 Ties to be metal with no metal within 38 mm of concrete surfaces when forms have been 
removed. 

.3 For exposed concrete fit ties with cones approximately 20 mm diameter and not longer than 
40 mm.  Coat ties with cup grease or other approved material if ties are to be removed.  
Loosen ties twenty four hours after concrete has been placed.  Ensure sufficient numbers of 
ties remain to hold form in place.  Cutting ties back from the face of the wall is not 
permitted. 

.4 Remove all cones from both interior and exterior concrete surfaces to permit grouting.  Fill 
cone holes with small amount of grey sealant to cover metal rod. 

.5 In water retaining structures, channels, tunnels or surfaces requiring waterproofing of 
removable ties; ties to be constructed of a single element with an integral waterstop at mid-
length.  Fill the holes and patch form ties as per waterproofing written instructions.  

.6 The holes left by withdrawal of rods or the holes left by removal of ends of ties shall be 
filled solid with mortar after first being thoroughly wetted.  For holes passing entirely 
through the wall a plunger-type pressure gun or other device shall be used to force the 
mortar through the wall starting at the back face.  A piece of burlap or canvas shall be held 
over the hole on the outside and when the hole is completely filled, the excess mortar shall 
be struck off with the cloth flush with the surface.  Holes not passing entirely through the 
wall shall be filled with a small tool that will permit packing the hole solid with mortar.  Any 
excess mortar at the wall shall be struck off flush with the surface. 

.7 Do not use multi-element ties. 

.8 Taper bolts may be used if holes are acceptably sealed. 

3.7 Embedded Items 

.1 Provide formed openings where required for pipes, conduits, sleeves and other work to be 
embedded in and passing through the concrete members. 
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.2 Accurately locate and set in place, items which are to be cast directly into concrete. 

.3 Coordinate the work of other Sections and cooperate with trades involved in forming 
openings, slots, recesses, chases and setting sleeves, bolts, anchors and other inserts. 

.4 Coordinate installation of concrete accessories specified in Section 03 25 00- Concrete 
Accessories.  

.5  Set anchor bolts, sleeves and inserts accurately at the positions designated.  Secure in 
position by means of wooden templates and ties to prevent shifting and floating during 
concrete placement. 

.6 Do not set anchor bolts, sleeves and inserts into placed concrete. 

.7 Core holes and grout anchor bolts for bearings. 

3.8 Quality Control 

.1 Inspect and check complete formwork, falsework, shoring and bracing to ensure that the 
work is in accordance with formwork design and that supports, fastenings, wedges, ties and 
parts are secure. 

.2 Inform Engineer when formwork is complete and has been cleaned to allow for inspection.  
Engineer's inspection will be for verification that forms are clean and free from debris. 

.3 For all exposed concrete surfaces.  Do not patch formwork. 

.4 Allow the Consultant to inspect each section of formwork prior to reuse.  Formwork may be 
re-used if approved by the Engineer. 

3.9 Cleaning 

.1 Clean forms as erection proceeds to remove foreign matter.  Remove cuttings, shavings and 
debris from within the forms.  Flush completely with water to remove remaining foreign 
matter.  Ensure that water and debris drain to exterior through clean-out ports. 

.2 During cold weather, remove ice and snow from within the forms.  Do not use de-icing salts.  
Do not use water to clean out completed forms unless formwork and concrete construction 
proceed within a heated enclosure.  Use compressed air or other means to remove foreign 
matter. 

3.10 Preparations 

.1 Apply form release agent in accordance with the manufacturer's recommendations prior to 
placing reinforcing steel, anchoring devices and embedded parts.  Any embedded item to be 
cast in concrete, on which form release agent has been applied, shall be thoroughly cleaned 
prior to placing concrete. 
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.2 Do not apply form release agent where concrete surfaces are to receive special finishes or 
applied coverings which are affected by the agent.  Soak inside surfaces of untreated forms 
with clean water.  Keep surfaces moist prior to placing the concrete. 

.3 Do not apply form release agent where wood graining characteristics are required on 
finished concrete surfaces.  

3.11 Form Removal 

.1  Notify Engineer prior to removing formwork. 

.2 The following table is to be used as a guide for the removal of forms and supports: 
 

 Minimum Period of 
Time 

Minimum Concrete Strength 
(based on 28-Day Strength) 

Beams and slabs 14 days 80% 
Columns 7 days 70% 
Walls and critical vertical faces 7 days 70% 
Prestressed tank reservoir walls only 12 hours with an ambient 

temperature above 10 ⁰C 
-  

Footings 1 day - 

.3 Remove falsework progressively in accordance with regulatory requirements and ensure that 
no shock loads or imbalanced loads are imposed on the structure. 

.4 In Winter Concreting: the forms for walls and suspended slabs shall remain in place for a 
minimum for seven days after placing concrete. The concrete must be wetted down 
immediately and be covered tightly with a 10 mil polyethylene sheet or suitable new 
tarpaulin. If the temperature differential between the concrete and the ambient air is greater 
than 10°C, the forms shall be in place until the temperature deferential is less than 10°C. 

.5 Loosen forms carefully.  Do not apply tools to exposed concrete surfaces.  Concrete surface 
shall be kept continuously wet during the curing. 

.6 Leave forms loosely in place for protection until complete removal is approved by the 
Engineer. 

.7 Store removed forms for exposed architectural concrete in a manner that surfaces to be in 
contact with fresh concrete will not be damaged.  Marked or scored forms will be rejected. 

.8 Removal of forms subject to approved on-going curing procedures. 

3.12 Reshoring 

.1 Prepare a schedule of reshoring and submit to the Engineer for review. 

.2 Reshore structural members where required due to design requirements or construction 
conditions or where subject to additional loads during construction. 
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.3 Install reshoring as required to permit progressive construction. 

END OF SECTION 
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1. GENERAL 

1.1 Work Included 

.1 Reinforcing steel bars, welded steel wire fabric or fabricated steel bar for cast-in-place 
concrete, complete with tie wire and epoxy coating where shown on the drawings. 

.2 Support chairs, bolsters, bar supports and spacers for reinforcing. 

1.2 Related Work 

.1 Cast-in-Place Concrete:  Section 03 30 00. 

1.3 Quality Assurance 

.1 Perform concrete reinforcing work in accordance CAN / CSA-A23.1 latest edition. 

.2 Submit two certified copies of mill test report of reinforcement supplied, indicating physical 
and chemical analysis. 

.3 Submit samples and specifications of accessory materials prior to use. 

1.4 Shop Drawings  

.1 Concrete reinforcement will be inspected “in place”:  Shop drawings for concrete 
reinforcement are not to be submitted to the Engineer for review. 

1.5 Delivery and Storage 

.1 Deliver, handle and store reinforcement in a manner to prevent damage and contamination. 

.2 Deliver bars in bundles, clearly identified in relation to bar lists. 

2. PRODUCTS 

2.1 Reinforcing Materials 

.1 Reinforcing Steel: 400 MPa yield grade; deformed new billet steel bars conforming to 
CSA G30. 18-M. 

2.2 Accessory Materials 

.1 Tie Wire: minimum 1.6 mm diameter annealed type, plastic coated for epoxy-coated 
reinforcement. 

.2 Chairs, Bolsters, Bar Supports, Spacers: adequately sized for strength and support of 
reinforcing steel during construction and meeting cover requirements. 
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.3 Concrete Bricks: acceptable for support of bottom layer of bars in foundations on grade.  
Broken concrete blocks and wood supports are NOT acceptable. 

.4 Mechanical Couplers:  shall develop at least 125 percent of the specified yield strength of the 
bars, conforming to CSA A23.3M, ACI 318, ACI 349, complete with temporary cap, sizes 
as shown on drawings, as manufactured by Bar Grip Canada or approved equal.  Couplers 
which require threads to be cut into the bar are not allowed. 

3. EXECUTION 

3.1 Examination 

.1 Before starting the Work examine work done by others which affects the Work. 

.2 Review any conditions which would prejudice proper completion of the Work. 

.3 Commencement of the Work implies acceptance of existing conditions. 

3.2 Fabrication 

.1 Fabricate reinforcing steel in accordance with CAN / CSA-A23.1 latest edition and 
Drawings. 

.2 Locate reinforcing splices not indicated on drawings at points of minimum stress.  Lap 
splices are calculated in accordance with A23.3, refer to construction drawings for splice 
lengths. 

.3 Fabricate within the following tolerances: 

.1 Sheared length:  ±25 mm. 

.2 Depth of truss bars:  plus 0, minus 10 mm. 

.3 Stirrups, ties and spirals:  ±10 mm. 

.4 Other bends:  ±25 mm. 

.4 Welding of reinforcing bar is not permitted.  Use of mechanical couplers is permitted if 
required. 

.5 All bending shall be done cold with a suitable machine accurately producing all lengths, 
depths and radii shown on the bending details. 

.6 After initial fabrication, reinforcing steel shall not be rebent or straightened unless so 
indicated on the drawings. 

.7 Heating of reinforcing steel will not be permitted. 
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3.3 Installation 

.1 Place reinforcing steel in accordance with reviewed placing drawings and CAN / CSA-
A23.1. Chair slab reinforcing not further apart than 1.2 m in either direction. 

.2 Adequately support reinforcing and secure against displacement within tolerances permitted. 

.3 Unless noted otherwise on the drawings, place reinforcing steel to provide concrete cover, as 
follows: 

.1 Surfaces in cast against earth:  75 mm 

.2 All other:  50 mm 

.4 Maintain alignment within the tolerances noted in CAN / CSA-A23.1. 

.5 Do not disturb or damage vapour barrier while placing reinforcing steel. 

3.4 Cleaning 

.1 Ensure concrete reinforcing is clean and free from oil and deleterious matter. 

.2 Remove all loose scale, loose rust and other deleterious matter from surfaces of reinforcing. 

END OF SECTION 
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1. GENERAL 

1.1 Work Included  

.1 Premoulded joint fillers. 

.2 Waterstops. 

.3 Joint sealants. 

.4 Sealing compounds. 

1.2 Related Work 

.1 Concrete Formwork:  Section 03 10 00 

.2 Cast-in-Place Concrete:  Section 03 30 00 

2. PRODUCTS 

2.1 Pre-moulded Joint Fillers 

.1 Asphalt-impregnated vegetable or cane fibreboard, conforming to ASTM D1751, sizes 
indicated on drawings, W. R. Meadows Sealtight Fibre Expansion Joint, Sternson Flexcell. 

2.2 Backer Rod for Joint Sealant 

.1 Backer Rod: closed cell vinyl foam. 

2.3 Waterstops 

.1 Provide a bentonite free rubber waterstop.  Waterstop shall expand by a minimum of 
80 percent of dry volume in the presence of water to form a watertight joint seal without 
damaging the concrete in which it is cast.  Provide minimum concrete cover as 
recommended by the waterstop manufacturer.  

.1 Adeka; Ultraseal MC-2010MN  

.2 Greenstreak; Hydrotite 

2.4 Sealants 

.1 Polyurethane Sealant (Vertical Joint):  Withstand a maximum of 25% joint movement, 
Sikaflex lA, PRC 270, Vulkem 116. 

.2 Interior Saw Cut Joint or Control Joint Sealant:  Sternson Loadflex, Sealtight Bondflex, 
Concrete Chemicals 903B Flexible Sealant, Allied Coatings AC 1210 Flexible Epoxy 
Sealant, Sikaflex 1A. 
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.3 Exterior Saw Cut Joint or Control Joint Sealant:  Self leveling polyurethane, Sternson 
Uraflex 2, PRC 270, Sikaflex 1A. 

.4 Water retaining structure exterior and interior faces:  Sikaflex 2C/NS for vertical joints and 
Sikaflex 2C/SL for horizontal joints. 

.5 Primers:  as supplied by sealant manufacturers. 

2.5 Epoxy Bonding Agent 

.1 Sikadur 32 Hi-Mod. 

3. EXECUTION 

3.1 Examination 

.1 Before starting the Work examine work done by others which affects the Work. 

.2 Review any conditions which would prejudice proper completion of the Work. 

.3 Commencement of the Work implies acceptance of existing conditions. 

3.2 Installation 

.1 Coordinate the Work of this Section with other construction. 

.2 Install all concrete accessories in accordance with drawings and manufacturer's 
recommendations; straight, level, and plumb. 

.3 Install vapour barrier under interior floor slabs on grade.  Lap joints 150mm (minimum) and 
tape full length of joints. 

.4 Construction joints shall be placed in accordance with drawings. 

.5 Ensure embedded items are not disturbed during concrete placement. 

.6 Install waterstops continuous in accordance with manufacture written instructions 

.7 When installing sealants, clean contact surfaces free from dirt, water, oil, rust, frost, and any 
other loose foreign matter.  When recommended by manufacturer, prime contact surfaces of 
concrete. 

.8 Install protective boards over joint covers when potentially damaging construction activities 
are not complete.  Protect wall joint sealants from bituminous dampproofing with a 
fibreboard protection board, minimum 300 mm wide. 

3.3 Sealing Saw Cut Joints and Expansion Joints 

.1 Saw cutting of control and construction joints in slabs on grade as per Section 03 30 00 – 
Cast-in-Place Concrete. 
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.2 Not less than 7 days after concrete placement, blow out joints with compressed air. 

.3 Remove all loose particles, dust, laitance and curing compounds from joints. 

.4 Install PVC, polyurethane or polyethylene foam rope joint filler, same distance below 
concrete surface as joint width. 

.1 If joint surfaces are damp, dry and apply primer as recommended by manufacturer. 

.2 Install sealant in joints in accordance with manufacturer's directions. 

3.4 Sealing Compounds 

.1 After concrete has been allowed to dry, apply sealer to specified locations. Concrete shall be 
at least 28 days old. 

.2 Apply at least two (2) coats of the sealer.  Apply sealer until a residual film of epoxy resin 
starts to form on the surface (approximately 4 m2 per litre).  Confirm proper amounts of 
sealer required by testing over a 2 m by 2 m area. 

.3 Apply all coats within 1½ hours of preceding application. 

END OF SECTION 
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1. GENERAL 

1.1 Work Included 

.1 All plain and reinforced cast-in-place concrete shown on drawings. 

.2 Cast-in-place concrete core wall for prestressed post tensioned circular tank 

.3 Setting anchors, inserts, frames, sleeves and other items supplied by other Sections. 

.4 Repairing concrete imperfections. 

.5 Finishing formed concrete surfaces. 

1.2 Related Work 

.1 Section 03 10 00 – Concrete Formwork and Falsework 

.2 Section 03 20 00 – Concrete Reinforcement 

.3 Section 03 25 00 – Concrete Accessories 

.4 Section 33 16 13.16 – Strand-Wound-Prestressed Concrete Tank 

1.3 Quality Assurance 

.1 Cast-in-place concrete to conform to CAN / CSA-A23.1 and ACI 350 M latest Edition. 

.2 Testing shall conform to CAN/CSA-A23.2. 

Cracking of concrete in the structure is generally considered to be detrimental to the long 
term performance. Contractor shall produce test results from an independent agency 
documenting compliance with the maximum allowable drying shrinkage of -0.040% that is 
classified as low shrinkage per CSA 23.1. Even though “low shrinkage concrete” is 
specified, cracking will occur and all cracks resulting in any visible leakage must be repaired 
by the contractor at no cost to the Owner. 

1.4 Measurement and Payment 

.1 Refer to Section 01 20 01. 

1.5 Inspection and Testing 

.1 Inspect complete formwork and concrete reinforcement prior to closing of forms or pouring 
concrete.  Record inspections on Concrete Pour Release Form. 

.2 Allow ample time for inspection and corrective work, if required, before scheduling concrete 
placement. 
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.3 Provide free access to all portions of the Work. 

.4 Submit proposed mix design of each class of concrete for review at least 2 weeks prior to 
commencement of concrete work.  

.5 Tests of cement and aggregates may be performed to ensure conformance with requirements 
stated herein. 

.6 Concrete sampling, inspection and testing is to be performed by an independent inspection 
and testing firm appointed and paid by the Contractor upon approval of the Engineer. 

.7 Three concrete test cylinders will be taken for every 50m3 or less of each class of concrete 
placed. 

.8 At least three test cylinders will be taken daily for each class of concrete placed. 
Atmospheric and concrete temperatures shall be recorded. 

.9 One additional test cylinder will be taken during cold weather placement of concrete, and be 
cured on job site under same conditions as concrete it represents. 

.10 One slump test and one air content test will be taken for each set of test cylinders taken. 
These tests shall be performed before the concrete from which the sample was taken is 
allowed to be incorporated into the concrete work.  

.11 Verify quality of concrete with additional slump tests as required. 

.12 Test concrete in accordance with CAN / CSA A23.2 latest edition.  Test results will be 
issued to the Contractor, the Supplier, the Engineer and the Owner. 

.13 Pay costs for required retesting due to results indicating defective materials or workmanship 
regardless of the results of the restarting. 

.14 For prestressed post tensioned circular concrete tank, follow inspection and testing 
procedure in Section 33 16 13.16. 

2. PRODUCTS 

2.1 Concrete Materials 

.1 Cement: Type GU, General Use Hydraulic Cement to CAN/CSA A3001, latest Edition. 

.2 Supplementary Cementing Materials:  Pozzolan to CAN/CSA – A3001, Type F flyash. 

.3 Fine Aggregate:  Conforming to Normal Density Fine Aggregate, CAN / CSA-A23.1. 

.4 Coarse Aggregate:  Conforming to Normal Density Coarse Aggregate, CAN/CSA-A23.1, 
Group I, maximum size 20 mm, minimum size 5 mm. (Group II coarse aggregate may be 
used for concrete to be placed by pumping). 
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Ensure that no aggregates are used which may undergo volume change due to alkali 
reactivity, moisture retention or other causes. Suitability of aggregate may be confirmed with 
a petrographic analysis if deemed necessary. 

.5 Water: All water to be used in the production of concrete shall be potable, clean and free 
from injurious amounts of oil, alkali, organic matter or other deleterious matter. 

.6 Calcium chloride or admixtures containing calcium chloride shall not be used in concrete. 

.7 Materials are to be obtained from the same source of supply or manufacturer for the duration 
of the project.  All exposed concrete is to be consistent in colour. 

.8 All other related concrete materials used for prestressed post tensioned circular tank shall 
comply with Section 33 16 13.16 

2.2 Admixtures 

.1 Air Entrainment:  conforming to CSA A23.1 

.1 Mid-range and super-plasticized concrete – use Micro-Air by Master Builders, where 
Master Builders water reducers are used or Darex AEA EH by Grace Canada Inc. 
where Grace water reducers are used. 

.2 Concrete not super-placticized: 

.1 MB-VR by Master Builders, 

.2 Sternson NVR Sternson Ltd., 

.3 Darex AEA by Grace Construction Products, 

.4 Or approved equal. 

.2 Pozzolanic Material:  conforming to CAN/CSA-A23.1, Type F. 

.3 Concrete Waterproofing Admixture by Crystallization to maximum 2% of the cementitious 
material and shall be suitable for portable water application and approved by NSF 61. 
Approved products: Xpypex Admix C-500 or Krystol internal Membrane K300 by Kryton. 

.4 Supplemental flyash to a maximum of 40% of total cementitious material may be permitted. 

.5 Chemical: conforming to ASTM C494 or C1017; water-reducing, strength increasing type, 
Super-plasticizing.  Admixtures containing calcium chloride shall not be used. 

.6 Ensure admixtures are compatible with each other and with construction materials. 

.7 Silica fume shall meet all the requirements for Type “U” material as specified in CAN/CSA-
A3001. 
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2.3 Accessories 

.1 Epoxy Grout Injection: all epoxy used comply to the NSF-ANSI 61 requirements for use in 
portable water unless otherwise specified or approval by the Engineer. Epoxy grout injection 
shall be used for all crack repairs. Acceptable products include Sikadur 35 Hi-Mod LV, 
Sikadur 52, or an approved equal. 

.2 Epoxy Bonding Agent:  two component epoxy resin.  Approved product:  Sika Sikadur 
Hi-Mod or an approved equal. 

.3 Flexible Polyurethane Grout Injection for portable water, NSF 61 acceptance products 
include: Sika Fix HH, Multiurethanes- Flexible, or an approved equal. 

.4 Flexible Polyurethane Grout Injection for non-portable water, acceptable products include: 
Sika Fix PU LV, Sika Fix PU, or an approved equal. 

.5 Polyurethane Sealant: Sikaflex 2 CNS, NSF 61 approved, or an approved equal.  

.6 Curing Compound:  for exterior slabs, and walls only, conforming to ASTM C309 Type 1 - 
clear or translucent. All concrete in contact with soil or water shall be moist-cured in 
conformance with CAN / CSA-A23.1. 

.7 Moisture Retention Film:  Master Builders Confirm or approved equal, for curing of slabs-
on-grade only. 

.8 Form Liner for liquid retaining interior surface: Zemdrain MD form liner from Parchem 
Construction Supplies or approved equal. 

2.4 Concrete Mixes 

.1 Provide concrete mixed in accordance with requirements of CAN/CSA A23.1. 

.2 Supply concrete to meet the project performance requirement, structural Concrete specified 
herein is required to be “High Performance Concrete” for increased durability and 
watertightness, and reduced shrinkage and cracking, compared to regular structural concrete. 
The high performance mix shall be manufactured under the requirements of Clause 8.8 
“Low Shrinkage Concrete” of CSA A23.1-09. 

.3 Pay all costs for mix design.  The Contractor is responsible for the mix design.  Submit 
design to the Engineer to review a minimum of two weeks prior to concrete pour. 

.4 Proposed mix designs including complete details of product additives and certification that 
all additives are compatible with all other additives. 

.5 All Concrete:  minimum 28 day comprehensive strength, cement type, Class of exposure, 
water cement ratio, nominal coarse aggregate size, maximum slump and minimum slump 
and air content to be shown as detailed in Table A. 

.6 Use High performance concrete grout for starting structural walls and columns, Class F1 
exposure with reduced shrinkage. 
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TABLE A 
 PROPOSED CONCRETE MIXES 
 
Type Purpose Minimum 

Compressive 
Strength 

(MPa) 
At 28 days 

Cement 
Type 

Max 
W/C 
Ratio 

Nominal 
Size 

Coarse 
Agg. 
(mm) 

Allowable 
Slump 

(max/min) 

Air 
Entrainment 

(%) 

Exposure 
Class 

Concrete 
Waterproofing 
Admixture by 
Crystallization 

(% by wt. of 
Cementitious 

content.) 
A Structural Members in wet 

areas that retain liquid, 
including walls, slab and 
roof 

35 GU 0.4 20-5 
Group 1 

70 ± 20 5 to 8% F-2 2% minimum 

B Concrete columns and 
other concrete not noted 

30 GU 0.40 20-5 
Group 1 

70 ± 20 5 to 8% F-2 - 

C Pipe encasement, 
equipment pads, benching 

25 GU 0.45 20-5 
Group 1 

100 ± 20 4 to 7% N - 

D Mud mat 10 GU NA NA NA NA N - 
 

Notes: 
 
1. Grout mix for the start of wall pours will be the Mix as in Item 1 and 2 (above) but without the coarse aggregate.  Height of started pour is 50mm. 
2. Concrete placed in walls deeper than 3m may have an increased slump of 10020mm by the addition of superplasticizer. 
3. Supplemental flyash to a maximum of 40% of the total cementitious material may be permitted at the discretion of the Engineer. 
4. Type A and B applies only for cast-in-place concrete structures, for prestressed post tensioned circular concrete tank, follow section 33 16 13.16. 
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3. EXECUTION 

3.1 Examination 

.1 Before starting the Work examine work done by others which affects the Work. 

.2 Review any conditions which would prejudice proper completion of the Work. 

.3 Commencement of the Work implies acceptance of existing conditions. 

3.2 Preparation 

.1 Preconstruction Concrete Meeting 

.1 Prior to concrete construction, hold a meeting to discuss all design requirements and 
any potential production or construction issues to avoid delays during the 
implementation of the work. 

.2 Have representatives of every party involved in the concrete work attend the meeting, 
including but not limited to: Contractor’s superintendent, concrete subcontractor’s 
Foreman and Cement Finisher, Ready-mix concrete producer, Admixture 
manufacturer(s), Laboratory responsible for the concrete design mixes and trial mixes, 
and Concrete pumping subcontractor, if applicable. 

.3 The representative of the intended procedures and Quality Assurance for: Concrete 
Owner, the Engineer and the Independent Laboratory responsible for field quality 
control will also attend the meeting. Coordinate with the Engineer at least 10 days prior 
to the scheduled date of the meeting. 

.4 Provide a description of the intended procedures and quality assurance for: Concrete 
mix production, delivery and discharge, Concrete mix testing including storage 
facilities by the Contractor and procedures, Formwork construction and alignment, 
installation of formliners, Concrete handling, pumping, and placement, Concrete 
finishing, Curing procedures, Concrete protection in hot, cold or windy weather, and 
watertightness. 

.5 Ensure that each party’s interests are discussed, and procedures refined to provide 
optimum concreting practice for the project. 

.6 Distribute minutes of the meeting to all parties present and with related individuals 
within five (5) days of the meeting. 

.7 Ensure that procedures established and agreed at this meeting are carried out during 
construction.  

.8 If additional procedures are required, meet again, discuss, develop, submit and follow 
the revised procedures. 
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.2 Pre-Planning Requirements 

.1 Two weeks (14 calendar days) prior to placing of concrete, obtain Engineer’s approval 
of the proposed method for the protection of the concrete during placing and during in 
adverse weather. 

.2 Submit the proposed sequence of casting for review by the Engineer including the 
location of the proposed construction joints. Where possible sequence the casing 
schedule so that walls are placed as soon as possible after their supporting footing or 
slabs were placed. 

.3 Complete and submit the Concrete Pour Release Form prior to placing any concrete. 

.4 Provide three working days’ notice of the proposed time of commencing of concrete 
placement. The Contractor will be responsible for the Engineer’s testing companies 
standby time costs in the event a concrete pour does not commence within 90 minutes 
time indicated in the three days’ notice. 

.5 Obtain the engineer’s approval prior to placing concrete. 

.6 Coordinate with the concrete supplier with respect to the workability requirements for 
the concrete. Do not add water to the concrete after the initial batching unless approved 
by the Engineer, and the concrete supplier. If approval is granted, a record of the 
amount of water added must be kept and a copy submitted to Engineer within three 
days for their records. 

.7 Establish and maintain accurate records of poured concrete items to indicate date, 
location and size of pour, air temperature, concrete temperature, previously placed 
concrete temperature, batch ticket and test samples taken. 

3.3 Placing Concrete 

.1 Place concrete in accordance with requirements of CAN/CSA-A23.1 and as indicated on 
drawings. 

.2 Handling equipment shall be kept free from hardened concrete or foreign material, and 
cleaned at frequent intervals. 

.3 Immediately before concrete is placed, all forms shall be carefully inspected to ensure that 
they are properly placed, sufficiently rigid and right, and that all reinforcing steel is in the 
correct position and secured against movement during the placing operation.  All forms shall 
be thoroughly cleaned and all debris, snow, ice or other foreign material removed.  
Chemicals shall not be used to remove ice or hardened concrete from the forms.  All forms 
shall be thoroughly soaked with water except in freezing weather. 

.4 Handling equipment shall be kept free from hardened concrete or foreign material, and 
cleaned at frequent intervals. 

.5 Ensure all anchors, seats, plates and other items to be cast into concrete are securely placed, 
and will not interfere with concrete placement. 
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.6 Concrete shall be handled from the mixer to the place of final deposit as rapidly as 
practicable by methods which will prevent the separation or loss of the ingredients.  
Concrete shall be deposited in the forms as nearly as practicable in its final position to avoid 
re-handling or flowing.  Vibrators shall not be used to move concrete.  Under no 
circumstances shall the concrete which has partially hardened by deposited in the forms. 

.7 When concrete placement is started, it shall be carried on as a continuous operation until the 
placing of the section is completed.  When shown on the Drawings, concrete shall be placed 
in the sections indicated and according to the sequence given. 

.8 Maintain accurate records of cast-in-place concrete items. Record date, location of pour, 
quantity, air temperature and test samples taken. 

.9 Ensure reinforcement, inserts, embedded parts, formed expansion and control joints are not 
disturbed during concrete placement. 

.10 Prepare set concrete by removing all laitance and loose materials and applying bonding 
agent. Apply bonding agent in accordance with manufacturer's recommendations. 

.11 Vibrate concrete using the appropriate size equipment as placing proceeds in strict 
accordance with CAN / CSA-A23.1.  Check frequency and amplitude of vibrations prior to 
use. Provide additional standby vibrators in the event of equipment failure. 

.12 Where placing operations would involve dropping the concrete more than 1.5 metres, it shall 
be placed through “canvas elephant trunks” or galvanized iron chutes.  Concrete levels shall 
not be raised at a rate greater than that for which proper vibration may be affected. 

.13 The concrete surfaces shall be protected from rain until the final set occurs. 

.14 A minimum of 72 hours shall elapse between adjacent pours separated by construction joints 
or expansion joints, for prestressed concrete tank, a minimum of 36 hours shall be used. 

.15 Do not place concrete in the interior of a building if carbon dioxide producing equipment has 
been in operation inside the building during the 12 hours preceding the pour. Such 
equipment shall not be used during placing or for 24 hours after placing. During placing and 
curing concrete, surfaces shall be protected by formwork or an impermeable membrane from 
direct exposure to carbon dioxide, combustion gases or drying from heaters. 

.16 Honeycomb or embedded debris in concrete is not acceptable; correct defects. 

.17 Remove and replace defective concrete in accordance with Clause 3.16 – Defective Concrete 
of this section. 

3.4 Construction Joints 

.1 Joints not indicated on the Drawings shall be located so as to least impair the strength of the 
structure.  The location of these joints shall be subject to the prior approval of the Engineer.  
Joints shall be in accordance with CAN/CSA-A23.1, or as indicated on Drawings or directed 
by the Engineer. 
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.2 Where the Contractor elects to employ construction joints other than shown and the Engineer 
so approves, waterstops shall be provided for the full length of the joint if required by the 
Engineer and without additional compensation to the Contractor. 

.3 The surface of hardened concrete shall be roughened and thoroughly cleaned of foreign 
matter and laitance, and shall be thoroughly wetted with water but not saturated and the 
forms re-tightened against the face of the hardened concrete before depositing additional 
concrete.  Epoxy bonding agents may be required as directed by the Engineer. 

3.5 Vibrator 

.1 The use of mechanical vibrators is required. 

.2 A sufficient number of vibrator shall be employed so complete compaction is ensured. 

.3 At least one extra gasoline powered vibrator shall be on hand for emergency use. 

.4 Vibration shall not be continued to the extent that water forms on the surface. 

.5 Avoid any disturbance to concrete that has become too stiff regain plasticity when vibrated. 

.6 Vibration shall not be applied directly to steel which extends into partially hardened 
concrete. 

.7 Vibration is intended as a method to consolidate the concrete and is to be used for that 
purpose. Therefore all floor slabs, walls and roof must be Adequately vibrated to consolidate 
the concrete around the reinforcement.   

3.6 Cold and Hot Weather Concreting 

.1 Conform to requirements of CAN / CSA-A23.1. 

.2 Protect slabs being finished during drying conditions above 25 °C and / or during high winds 
with moisture retention film. 

3.7 Concrete Protection for Reinforcement 

.1 Ensure reinforcement is placed to provide minimum concrete cover in accordance with CAN 
/ CSA-A23.1 and with Section 03200 of this Specification. 

3.8 Screeding 

.1 .1 Screed concrete for slabs in accordance with CAN / CSA-A23.1 and ACI 117. Screed to 
maintain a Class A surface flatness, measured by the straightedge method. Slope to drain as 
shown on drawings. 

3.9 Conduits and Pipes 

.1 Conduit and pipe shall not be embedded in water retaining concrete structures unless it is 
indicated on the Drawings or approved by the Engineer. 
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.2 Conduit and pipe embedded in concrete shall not be of a material harmful to the concrete 
and shall: 

.1 Not displace more than 4% of the area of the cross section of a column on which stress 
is calculated, including the area of concrete displaced by the bending of the conduit or 
exit path of the conduit out of the column. 

.2 Not exceed one-third the solid portion of the slab thickness. 

.3 Not be spaced closer than three diameters on centre. 

.4 Have a concrete covering of not less than 40 mm. 

.3 Be so installed that it will not require cutting, bending or displacement of the reinforcement 
or impair the structural strength of the system. . 

3.10 Install Items Specified Under Other Sections 

.1 Install hangers, sleeves, anchors, etc. specified under other Sections. 

.2 Pour concrete after other trades have satisfactorily installed their materials. 

.3 Do not eliminate or displace reinforcement to accommodate hardware. Consult Engineer 
prior to relocation of hardware. 

3.11 Slab on Grade  

.1 Seal punctures and damaged areas of vapour barrier before placing concrete. Use vapour 
barrier material, lapped over punctures and damaged areas minimum 150 mm in all 
directions. Seal continuously with tape. 

.2 Place adjustable screeds at suitable locations. Do not pierce vapour barrier. 

.3 Carefully place concrete to required elevations indicated on drawings. 

.4 Where shown on drawings, separate slabs-on-grade from vertical surfaces with 12 mm thick 
joint filler. Extend joint filler from bottom of slab to within 6 mm of finished surface. Refer 
to Section 03 25 00 – Concrete Accessories for joint filler requirements. 

.5 Saw cut control joints in straight lines, within 24 hours after finishing. Cut in pattern shown 
on drawings. Use 5 mm thick blade, cut 1/3 depth of slab. Saw cut construction joints to 
straight lines with true, square edges. 

3.12 Equipment Pads 

.1 Provide concrete pads for equipment where and as indicated on drawings. Adjust dimensions 
of pads to reviewed shop drawings. Unless shown otherwise on drawings, height of pads to 
be minimum 100 mm and extend 100 mm beyond equipment base. 

.2 Insert bolts and sleeves and pack solidly with non-shrink grout, in accordance with setting 
details and templates. 
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.3 Steel trowel surface smooth: as per Section 03 10 00 – Concrete Formwork and Falsework. 

3.13 Curing and Protection  

.1 Cure and protect freshly placed concrete in accordance with CAN / CSA-A23.1 and as 
specified.  

.2 Surfaces of concrete which are protected by formwork which is left in place for 7 days shall 
not require any additional curing except as specified for hot weather. If the formwork is 
removed or loosened (so as to allow moisture to escape from the concrete surface) in less 
than 7 days, the concrete shall receive moist curing as above i.e.  in conformance with 
CAN/CSA-A23.1 until 7 days have elapsed since the concrete was placed. 

.3 No concreting will be allowed until all materials required for curing are on-site and ready for 
use. 

3.14 Formed Concrete 

.1 Inspect concrete surfaces immediately upon removal of forms. 

.2 Treat imperfections in formed surfaces in accordance with CAN/CSA A23.1. 

.3 Modify or replace concrete not conforming to qualities, lines, details and elevations 
specified herein or indicated on drawings. 

3.15 Finishing Formed Surfaces 

.1 Finish all exposed formed concrete surfaces, including interior wall surface submerged in 
water, with a smooth-form finish conforming to CAN/CSA-A23.1.  Concrete exposed to 
potable water shall be cast against forms using controlled permeability formwork liners 
(CFP) and all bug holes, form ties, and honeycombing shall be patch to provide a smooth 
finish.  

.2 All surfaces 500 mm below soil can be finished with rough-form finish conforming to 
CAN/CSA A23.1. 

3.16 Finishing Walks, Curbs, Ramps, Stairs 

.1 Finish edges to smooth radius. 

.2 On walks, platforms and ramps, tool control joints across at 1.8 m on centre, unless 
otherwise noted in the Specifications or on the drawings. 

.3 Broom finish surface of platforms, steps, walks, curbs and ramps. 

.4 Apply curing compound to manufacturer's directions. 
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3.17 Grouting 

.1 Install non-shrink grout under equipment bases as shown on drawings and in accordance 
with the manufacturer's recommendations. 

3.18 Defective Concrete 

.1 Concrete not meeting the requirements of the Specifications and Drawings shall be 
considered defective concrete. 

.2 Concrete not conforming to the lines, details or grades specified herein or as shown on the 
drawings shall be modified or replaced. Finished lines, dimensions and surfaces shall be 
correct and true within tolerances specified herein and in Section 03 10 00 – Concrete 
Formwork and Falsework. 

.3 Concrete placed which results in excessive honeycombing or other defect in critical areas of 
stress shall be repaired or replaced. 

.4 To conform to the strength requirements, the average of all tests shall exceed the specified 
strength. When five or more tests of the same class of concrete are available, the average of 
any five consecutive tests shall be equal to, or greater than the specified strength, and no 
strength test shall fall more than 3.5 MPa below the specified strength. Implement corrective 
measures if tests are below specified strength: 

.1 Changes in mix proportions for the remainder of the Work, for which mix designs shall 
be submitted in accordance with the Specifications. 

.2 Cores drilled and tested from the areas in question in accordance with CAN/CSA-
A23.2. The test results shall be indicative of the strength of the in-place concrete. 

.3 Load testing of the structural elements. The changes in the mix proportions and the 
testing shall be at the Contractor's expense. 

.4 Concrete failing to meet the specified strength requirements shall be repaired or 
replaced. 

3.19 Patching 

.1 Inspect concrete surfaces immediately upon removal of all formwork. 

.2 No patching or repairing shall be carried out without the approval of the Engineer. 

.3 Patch imperfections when concrete is green. 

.4 Remove all exposed metal form ties, nails and wires, break off fins and remove all loose 
concrete. 

.5 Thoroughly wet all form tie pockets and patch with patching mortar followed by proper 
curing. 
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.6 Honeycombing shall be chipped out to sound concrete. The edge around the perimeter of the 
area shall be sawcut to a depth of 25mm minimum with the edges perpendicular to the 
surface to eliminate all “feather” edges. All repairs of honeycomb shall be a proprietary 
repair material. Thoroughly wet and patch with patching mortar followed by proper curing. 
If honeycombing extends to the depth of the reinforcement, the chipping shall be continued 
to a depth of 1.4 times the diameter of the largest reinforcing bars or 40 mm minimum 
beyond the layer of reinforcement. 

.7 The sheet shall be continuously covered with a 6 mil polyethylene sheet and heated to above 
15⁰C for 14 days. 

.8 Chip and edge breaks in the concrete shall be repaired as noted above. 

.9 All visibly cracks in liquid retaining structures shall be repaired. Submit a detailed plan and 
details for review by Engineer before beginning any repair or injection. As the standard 
repair methodology, unless otherwise approved by the Engineer, cracks shall be injected 
with epoxy until leaking stops. Clean face of concrete after injection is complete. If the 
injection fails for the existing structure the crack shall: 

.1 For leaking cracks in the reservoir wall, inject cracks with polyurethane grout in 
accordance with manufacturer’s recommendations. 

.2 Be routed out square to a depth and width of 20mm. 

.3 Be thoroughly cleaned. 

.4 Have a bond breaker placed in the bottom of the routed slot. 

.5 Be primed in accordance with the manufacture’s recommendation. 

.6 Be sealed with a polyurethane sealant such as Sikaflex 2C NS EZ Mix ( NSF61 
Approved) by Sika Canada, or an approved equal. 

.7 Sealant shall be allowed to cure in accordance with manufacture’s written procedures. 

3.20 Finish Types 

.1 Class 1- Rubbed Finish. Finish all formed concrete exposed to view with a rubbed finish to 
CAN/CSA A23.1.  

.2 Class 2- Common Finish. Finish all formed concrete exposed inside valve chamber or 
interior surface of non-water holding structures.  Common finish to consist of smooth form 
finish to CAN/CSA A23.1 plus the filling, repair or removal of all imperfections, defects or 
holes exceeding 3 mm in any dimension. 

.3 Class 3- Rough Form Finish. Finish all formed concrete in contact with backfill with a rough 
form finish to CAN/CSA A23.1. 

3.21 Finishing of Unformed Surface 

.1 Finish slabs to CAN/CSA A23.1 and finishing schedule detailed on Architectural drawings. 
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.2 Do not sprinkle dry cement or dry cement/sand mixture over concrete surfaces. 

.3 Sawcut crack-control joints where noted on drawings to CAN/CSA A23.1. 

.4 Tolerance to be by Straight Edge method to CAN/CSA A23.1 

3.22 All exterior surfaces expected to view to receive sealer 

3.23 Water Tightness Test 

.1 Test in compliance with ACI 350.1 and as specified below. 

.2 On completion of construction of water retaining structures, conduct leakage tests.  Test 
structures prior to backfilling.  Test each cell and chamber independently. 

.3 Reservoir roof shall be flood tested 3 days for leakage by flooding or constant sprinkling of 
the surface. Any leakage or visible cracking shall be repaired. 

.4 Fill the structure to the maximum liquid level shown on the Drawings and keep it filled for 
an absorption period of 3 days, by the addition of water as required.  Use only potable water 
for testing. 

.5 Repair visible leaks. 

.6 If repairs require the water level to be lowered, carry out a further 3-day absorption period 
after the water level has been raised again to the maximum level. 

.7 At the expiration of the absorption period, record the level of the water surface and record 
further measurements 24 hours, 48 hours, 72 hours and 96 hours thereafter.  For open 
structures, place an evaporation tray in the open in a protected location during this period.  
The structures will be deemed watertight and acceptable if, after due allowance for 
evaporation and rainfall, the total leakage does not exceed 0.1% of the water volume per 
24-hour period. 

3.24 Clean-up 

.1 As work on placing concrete progresses, remove from site all debris and excess materials. 
Work area shall be kept continuously clean, so as not to interfere with proper inspection or 
the work of other Trades. 

.2 At completion of the Work, remove from site all debris, excess materials and equipment. 

END OF SECTION 
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1. GENERAL 

1.1 Work Included 

.1 Finish concrete floors. 

.2 Sealer for roof of water reservoir. 

1.2 Quality Assurance 

.1 Perform work to requirements of CAN/CSA-A23.1 and ACI 117 - Proposed Floor Flatness 
and Levelness Specification. 

2. PRODUCTS 

2.1 Curing Compound 

.1 Curing Compound:  moisture retention requirements to conform to ASTM C309, clear 
Sternson Florseal or Master Builders Masterseal. Not to be used on surfaces that are in 
contact with potable water or to be sealed. 

.2 Sealer:  Shall be a deep penetrating solvent free silane or silane/siloxane sealer. 

.1 Hydrostop Sealer by Kryton Product 

.2 Sikagard 705L by SIKA. 

.3 Or Approved Equal 

3. EXECUTION 

3.1 Examination 

.1 Before starting the Work examine work done by others which affects the Work. 

.2 Notify the Engineer of any conditions which would prejudice proper completion of the 
Work. 

.3 Commencement of the Work implies acceptance of existing conditions. 

3.2 Bull Floating 

.1 Immediately after screeding, bull float floor surfaces to remove ridges and fill voids. 

.2 Complete bull floating before any excess moisture or bleed water is visible on surface. 

3.3 Mechanical Floating 

.1 Mechanical float floor surfaces when bleed water has disappeared and surfaces are 
sufficiently hard to prevent working excess mortar to surface. 
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.2 Continue floating as necessary to produce surfaces of uniform texture, free from hollows, 
bumps and screed marks. 

.3 For surfaces to be trowelled, continue floating as necessary to embed coarse aggregate 
particles firmly below surface mortar. 

.4 Hand float in restricted areas, corners, etc. 

3.4 Trowelling 

.1 Trowel floor surfaces with mechanical trowelling machines fitted with steel blades. 

.2 Commence trowelling when surfaces are sufficiently hard to prevent working excess fine 
material to surface. 

.3 Perform additional trowelling at intervals so final trowelling is done just before concrete 
becomes so hard that further trowelling is ineffective. 

.4 Finished trowelled surfaces to be hard, dense and free from blemishes and other 
imperfections. 

.5 Hand trowel in restricted areas, corners, etc. 

.6 Cure concrete as specified under Section 03 30 00 – Cast-in-Place Concrete. 

.7 Protect, all hardened floors from damage during construction. 

3.5 Sealer 

.1 Sealer is applied on roof exterior surface only. 

.2 Ensure concrete is at least 28 days old and has passed the leak test before applying sealer  

.3 Remove all laitance, dirt, dust, debris, grease and other substances from concrete surfaces. 

.4 Prepare sealer in accordance with manufacturer's directions. 

.5 Apply sealer, using quantities and coverage to manufacturer's directions. 

3.6 Curing Compound 

.1 Apply curing compound on all concrete floors not exposed to potable water or sealed. 

.2 Coverage to be 0.1 L/m2 using short nap rollers, brushes or low pressure spray equipment. 

.3 Apply after final trowelling when concrete surfaces are sufficiently hardened to prevent 
marring, and before surfaces start to dry. 
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3.7 Floor Finishing 

.1 Class A- Steel Trowel Finish:  Not used  

.2 Class B - Float Finish. Finish tank bottom, and valve chambers floors:  Finishing tolerance: 
moderately flat. 

.3 Class C - Exposed Aggregates:  Not used.  

.4 Class D- Non-Slip Surface:  Finish with non-slip boomed finish. Corrugation to be square 
across the slab with a uniform pattern and depth not exceeding 3 mm. Finish edges and form 
control joints with approval tools. Finishing tolerance: flat. 

.5 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius edges 
unless otherwise indicated. 

3.8 Floor Finish Tolerances 

.1 Surfaces of finished suspended floor slabs shall conform to design grade as follows: 
 

Final elevation to fall between:  
 

Elevation D - d + 10 mm 
and elevation D - d – 10 mm 
where D = the design elevation of the finished floor surface 
  d = deflection of the base at the point of measurement 

occurring as a consequence of the slab's (or topping's) 
dead weight. 

The alternative Straight Edge Method in A23.1 provides that the gap at any point under a 3m 
straight edge shall not exceed: 

Conventional  12 mm 
Moderately Flat 8 mm  
Flat 5 mm 
Very Flat 3 mm 

.2 Finished floor slabs on grade to conform to 3 mm in 3 m and be within + 10 mm of design 
grade. 

.3 Finished floors not meeting the specified requirements will be rejected and must be repaired. 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 This section specifies Portland cement based grout for general applications such as 
equipment bases, and which are not specified in other Sections. 

1.2 Reference Standards 

.1 Conform to the following reference standards: 

.1 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction. 

.2 CAN/CSA A3001, Cementitious Materials for use in Concrete. 

2. PRODUCTS 

2.1 Acceptable Products 

.1 For equipment bases:  Masterflow 713 or 928 by Masterbuilders; M-Bed grout by Sternsons; 
Horngrout by Tamms; Sikagrout 212 HP by Sika Products. 

.2 For general use:  Set grout by Masterbuilders M-Bed Standard by Sternsons. 

2.2 Materials 

.1 Cement:  to CAN/CSA A23.1, Type GU. 

.2 Supplementary cementing materials to CAN/CSA A3001. 

.3 Water to CAN/CSA A23.1. 

.4 Chemical admixtures to ASTM C494 or C1017. 

.5 Shrinkage compensating grout.  Premixed compound consisting of non-metallic aggregate, 
Portland cement, water reducing and plasticizing agents.  Compressive strength to be 
minimum 50 MPa at 7 days. 

3. EXECUTION 

3.1 Preparation 

.1 Maintain surfaces and ambient air temperature of minimum 10 C for a minimum period of 
24 hours prior to, during, and 72 hours after application. 

.2 If grouting in exposed conditions, provide and maintain temporary weatherproof enclosures 
from inclement weather during preparation, grouting and curing. 
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3.2 Mixing 

.1 Mix grout dry and add water to bring mix to the correct consistency in a mechanical rotary 
mixer. 

.2 Mix premix grout in accordance with manufacturer's instructions. 

3.3 Inspection 

.1 Notify Engineer 24 hours before commencing grouting operations. 

3.4 Placing  

.1 Roughen and clean contact surfaces and thoroughly wet with water prior to grouting. 

.2 Prepare grout no earlier than 10 minutes before use and place in final position within 30 
minutes. 

.3 Ram dry pack against suitable back-up blocker. 

.4 Grout using procedures in accordance with manufacturer's recommendations which results in 
100% contact over grouted area. 

.5 Grout under base plates to be installed to provide for full bearing.  Remove all air pockets. 

.6 Finish and tool grout exposed to view in a workmanlike manner consistent with the finish of 
adjacent materials. 

.7 Continuously moist cure at temperature above 5 degrees Celsius for seven days and in 
accordance with manufacturer's recommendations. 

END OF SECTION 



 
 

DIVISION 5 – METALS 
 
 



Village of Lions Bay DIVISION 05 SECTION 05 50 00 
Water Storage Replacement  Page 1 of 7 
Project No. 60546407  November 2017 
 Miscellaneous Metal 

05 50 00 Miscellaneous Metals_FINAL.docx 

1. GENERAL 

1.1 Description 

.1 This section includes metal fabrications not specifically included in other Sections and 
required for completion of work as shown on Contract Drawings and in accordance with 
Contract Documents. 

.2 Furnish labor, materials, equipment and incidentals necessary to install the products 
specified. 

1.2 References 

.1 ASTM International (ASTM) 

.1 A6:  General Requirements for Rolled Structural Steel Bars, Plates, Shapes and Sheet 
Piling. 

.2 A36:  Standard Specification for Carbon Structural Steel. 

.3 A276:  Standard Specification for Stainless Steel Bars and Shapes. 

.4 D1056:  Standard Specification for Flexible Cellular Materials—Sponge or Expanded 
Rubber. 

.5 F593: Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs. 

.6 F594: Standard Specification for Stainless Steel Nuts. 

.2 American Institute of Steel Construction (AISC) 

.1 AISC Manual of Steel Construction, Thirteenth Edition 

.3 American Welding Society (AWS) 

.1 A2.4:  Standard Symbols for Welding, Brazing, and Nondestructive Examination. 

.2 D1.1:  Structural Welding Code. 

.4 National Association of Architectural Metal Manufacturers (NAAMM) 

.1 MBG 533:  Welding Specifications for Fabrication of Steel, Aluminum and Stainless 
Bar Grating. 

.5 Aluminum Association 

.1 Aluminum Design Manual–Specifications and Guidelines for Aluminum Structures. 

.1 AA M31C22A41 

.1 M31: Mechanical Finish, Fine Satin 
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.2 C22: Finish, Medium Matte 

.3 A41: Clear Anodic Coating, Class I  

.6 National Sanitation Foundation (NSF) 

.1 61:  Drinking Water System Components – Health Effects 

1.3 Submittals 

.1  Submit the following shop drawings in accordance with Section 01 32 19. 

.1 Submit shop drawings and product data showing materials of construction and details of 
installation for all items furnished under this Section. Shop drawings shall show sizes of 
members, method of assembly, anchorage and connection to other members. 

.2 Test Reports 

.1 Submit certified copies of mill test reports on each steel, stainless steel, or 
aluminum proposed for use showing the physical properties and chemical analysis. 

.3 Product Data 

.1 Manufacturer’s catalogue sheets on pre-manufactured items. 

1.4 Quality Assurance 

.1 Comply with the requirements specified in Section 01 45 10. 

.2 Test and inspect structural assemblies in accordance with Section 01 45 10. 

.3 Aluminum 

.1 Weld with gas metal arc (GMA) or gas tungsten arc (GTA) processes in accordance 
with AWS. 

.4 Adhesive Anchors 

.1 Adhesive Anchor Installers shall be trained and certified by manufacturer. 

1.5 Delivery, Storage and Handling 

.1 Insofar as practical, factory assemble items specified herein. Package, ship and tag 
unassembled materials in a manner that will protect materials from damage and will 
facilitate identification and field assembly. 

.2 Package stainless steel items in a manner to provide protection from carbon impregnation. 

.3 Protect painted coatings and hot-dip galvanized finishes from damage due to metal banding 
and rough handling. Use padded slings and straps. 
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.4 Deliver items to be incorporated into the work of other trades in sufficient time to be 
checked prior to installation. 

.5 Store fabricated items in a dry area, not in direct contact with ground. 

1.6 Field Measurements 

.1 The Contractor shall verify all dimensions and shall make any field measurements necessary 
and shall be fully responsible for accuracy and layout of the work. 

.2 The Contractor shall review the Contract Drawings and any discrepancies shall be reported 
to the Engineer for clarification prior to starting fabrication. 

2. PRODUCTS 

2.1 Miscellaneous Metal Shapes, Castings, Bolts and Accessories 

.1 Stainless Steel Shapes 

.1 Exterior and Submerged Uses:  AISI, Type 316 

.2 Industrial Uses:   AISI, Type 316 

.3 For Welding: AISI, Type 316L 

.4 Shapes and Bars ASTM A276 

.5 Plate, Sheet and Strip ASTM A240 

.2 Aluminium Shapes 

.1 Structural Shapes ASTM B308, Alloy 6061-T6 

.2 Extruded Pipe ASTM B429, Alloy 6063-T6 

.3 Aluminium Sheet and Plate  ASTM B209, Alloy 6061-T6 

.3 Stainless Steel Bolts and Nuts:  F593 and F594, AISI Type 316 

2.2 Post Installed Anchor 

.1 Adhesive Anchors 

.1 Products: 

.1 Hilti Corporation, HIT-RE 500-SD or HIT-HY 200  

.2 Power Fasteners, PE1000+Epoxy Adhesive Anchoring System 

.3 Simpson Strong Tie, SET-XP Epoxy Tie or Acrylic-Tie 

.2 General 



Village of Lions Bay DIVISION 05 SECTION 05 50 00 
Water Storage Replacement  Page 4 of 7 
Project No. 60546407  November 2017 
 Miscellaneous Metal 

05 50 00 Miscellaneous Metals_FINAL.docx 

.1 Adhesive anchors shall be Stainless Steel Type 316. 

.2 Epoxy adhesive shall be ANSI/NSF approved for use in contact with potable water. 

2.3 Neoprene Gasket 

.1 Provide soft, closed-cell neoprene gasket material suitable for exposure to sewage and 
sewage gases conforming to ASTM D1056, Type 2, Class C, and Grade 1. 

.2 Unless otherwise shown on Contract Drawings, provide neoprene gaskets with a minimum 
thickness of 6mm unless noted otherwise. 

.3 Furnish neoprene gaskets without skin coat. 

2.4 Vertical Ladders 

.1 Fabricate ladders as shown in the drawings. Ladders shall be welded steel construction and 
316L stainless steel. 

.2 Minimum diameter of rungs shall be 20mm The distance between rungs, cleats, and steps 
shall not exceed 300mm and shall be uniform throughout the length of the ladder. 

.3 The minimum clear length of rungs or cleats shall be as shown on drawings. 

.4 Coat rungs with coarse grain nonskid epoxy coating No. 6901T44 as supplied by McMaster-
Carr Supply Company or acceptable equivalent product. Color Colour of coating shall be 
yellow.  Apply nonskid coating per manufacturer's recommendations. 

.5 Ladder Safety Post 

.1 Install ladder safety post on fixed ladders below hatch cover and design with a 
telescoping tubular section that locks automatically when fully extended.  Completely 
assemble the unit with fasteners for securing to the ladder rungs in accordance with the 
manufacturer’s instructions. 

2.5 Access Hatch 

.1 Supply and install access hatch as shown in the drawings. All access hatches shall be 
stainless steel construction. 

.2 Products: 

.1 MSU Mississauga Type MG – Safety Hatch Drainage Frame. Stainless steel type 316 
construction 

.2 Or approved equal. 

2.6 Fall Prevention Anchor 

.1 Supply and install fall prevention anchor as shown in the drawings. It shall be stainless steel 
construction and embedded in concrete reservoir roof. 
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.2 Products: 

.1 Atlas Anchor System Type C Stainless Steel “Pour-in-place” pedestal roof anchor 
Model # CSP-9100-4R. 

.2 Or approved equal 

2.7 Access Manway 

.1 Supply and install access manway on the vertical wall for the circular concrete reservoir. It 
shall be stainless steel 316 construction with minimum diameter or 762mm (30”) clear 
opening. 

.2 Products: 

.1 Chase Associated Inc Quick-Opening Manway Product # CM-1 

.2 Or approved equal. 

2.8 Fabrication 

.1 Connections and Workmanship 

.1 Fabricate details and connection assemblies in accordance with Contract Drawings and 
Specifications, with projecting corners clipped and filler pieces welded flush. 

.2 Fit work together in fabrication shop and deliver complete or in parts, ready to be set in-
place or assembled in field. 

.3 Provide work true to detail; with clean, straight, sharply defined profiles and smooth 
surfaces of uniform color and texture free from defects impairing strength or durability. 

.4 Provide clips, lugs, brackets, straps, plates, bolts, nuts, washers, and similar items, as 
required for fabrication and erection. 

.5 Provide castings of uniform quality, free from blowholes, porosity, hard spots, 
shrinkage distortion; smooth and well cleaned by shot blasting. 

.6 Welding 

.1 Provide rigid and continuous welds or spot welded as specified and as shown on 
Contract Drawing. Dress the face of welds flush and smooth. Close fit exposed 
joints and locate where least conspicuous. 

.2 Weld aluminum work on the unexposed side when possible in order to prevent 
pitting or discoloration. 

.3 Weld aluminum in compliance with the latest edition of AWS D1.2. Support and 
clamp component parts of built up members in proper position for welding. 

.4 Weld shop connections and bolt or field weld connections, unless otherwise 
specified. 
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.5 Grind exposed edges of welds to 3mm minimum radius.  Grind burrs, jagged 
edges, and surface defects smooth. 

.6 Prepare welds and adjacent areas so there is: 

.1 No weld spatter on or adjacent to weld or other area to be painted or coated.  

.2 No sharp peaks or ridges along weld bead.  

.7 Bolting 

.1 Use bolts of lengths required so bolts do not project more than 6mm beyond face 
of nut.  Do not use washers unless specified.  Provide hexagonal head bolts with 
hexagonal nuts. 

.2 Provide holes required for connection of adjacent or adjoining work wherever 
noted on Drawings.  Locate holes for bolting equipment to supports to tolerance of 
+/ 2 mm of dimensions indicated. 

3. EXECUTION 

3.1 Examination 

.1 Upon receipt of material at job site, inspect all materials for shipping damage. Replace 
damaged items at no cost to Owner. 

.2 Examine supports for size, layout and alignment. 

.3 Correct defects considered detrimental to proper installation. 

3.2 Installation 

.1 Provide items such as bolts, shims, blocks, nuts, washers, and wedging pieces to complete 
installation. 

.2 Erect to lines and levels, plumb and true, and in correct relation to adjoining Work.  Secure 
parts using concealed connections when practicable. 

.3 Plumb and true vertical members to tolerance of 0.1 percent.  Level horizontal members to 
tolerance of 0.1 percent. 

.4 Use steel bolts to connect structural steel members. Use stainless steel bolts to connect 
structural aluminum members. 

.5 Anchor Bolts and Concrete Anchors 

.1 Preset anchor bolts using templates. Do not use concrete anchors in place of anchor 
bolts. 

.2 After anchor bolts are embedded, protect projecting threads by applying grease and 
having the nuts installed until the time of installation of equipment or metalwork. 
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.3 Do not install concrete anchors until concrete has reached specified minimum 
compressive strength. 

.4 Install concrete anchors in accordance with anchor manufacturer recommendation. 
Embedment depth of anchor shall be as recommended by the anchor manufacturer, but 
not less than as shown on Contract Drawings. 

.5 Locate concrete anchors to clear reinforcing bars in concrete. 

.6 Do not place new holes or enlarge unfair holes by use of cutting torch. 

3.3 Ladders 

.1 Anchor uprights to wall with angles or bent plates welded to uprights and anchored to wall.  
Grind welds smooth where required.  Provide assemblies with no sharp or rough surface. 

.2 Secure interior ladders as shown on drawings. 

.3 Provide safety post as shown on drawings. 

.4 Provide stainless steel angles, struts, rod hangers, closure plates, and brackets indicated. 

3.4 Painting, Repair and Protection 

.1 Under no circumstances shall aluminum contact dissimilar metal, provided gasketed or 
coating between aluminum and dissimilar metals.  Coat or provide gasket between concrete 
and aluminum surfaces. 

.2 Apply an anti-seize compound on all stainless steel fasteners to prevent galling. 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 The work includes the provision of electrical and pressure reducing valve kiosks c/w base 
indicated on the Drawings.  

.2 Furnish labor, materials, equipment and incidentals necessary to install the products 
specified. 

.3 The selection of all accessories, materials and methods of fabrication not specifically 
covered by these specifications, but which are necessary to complete the fabrication of the 
panels, shall be the responsibility of the Contractor and shall be carried out in accordance 
with good engineering practices. 

.4 The enclosures must be suitable for carrying the weight of the equipment mounted inside the 
panel and on the doors without any distortion or warping. 

.5 The enclosures shall be sized by the Contractor to accommodate the proper layout and 
mounting of equipment devices as per the drawings and specifications.  

.6 The contractor shall supply ALL instruments and components mounted on or within panels 
unless otherwise noted.   

1.2 Documentation 

.1 The documentation supplied by the Contractor shall include as a minimum: 

.1 General arrangement drawings and bill of materials. 

.2 Wiring design drawings and wiring diagrams. 

.3 Equipment descriptive data. 

1.3 Codes and Standards 

.1 As a minimum, the design, materials and construction of panels, cabinets and racks shall 
comply with the applicable Requirements and Recommendations of the following Codes and 
Standards.  The latest edition in force at the time of purchase shall apply. 

.1 Canadian Standards Association (CSA) 

.2 C22.1 – Canadian Electrical Code, latest revision. 

.2 Applicable Provincial Regulations. 

.3 Electrical & Electronics Manufacturers Association of Canada (EEMAC) 

.1 E14-1 – Industrial Control and Systems. 
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.4 National Electrical Manufacturers Association (NEMA) 

.1 1S1.1 – Enclosures 

.2 1C5 – Enclosures for Industrial Controls and Systems. 

2. PRODUCTS 

2.1 Kiosks 

.1 Each kiosk shall meet the following requirements:  

.1 Kiosk is to be fabricated of 10 gauge aluminum.  

.2 After manufacture the entire structure and enclosure to be powder coated dark green, 
with final colour approved prior to fabrication.  

.3 The kiosk shall be have a vinyl anti-graffiti wrap installed prior to delivery to site. 
Artwork for the vinyl wrap to be provided to the Contractor by the Owner.  

.4 The roof shall be formed with a 50mm crown and 25mm rain gutters on all sides.  

.5 The terminal compartment to be complete with seal welded barriers walls and channel 
frame. Contractor to seal compartments to concrete slab.  

.6 The base frame shall be formed from a minimum of 75mm channel. Entire kiosk to 
have an open bottom.  

.7 The door(s) are to be totally gasketed with greasable hinges. Doors should stay open in 
fully open position.  

.8 Enclosure to come with inner door mounted equipment specifications and drawing 
pockets.  

.9 All equipment shall be labeled using lamacoid style labels with 10mm high black 
characters on a white background.  

.10 All conduits to and from the kiosk to be sized, located and supplied by Contractor. See 
drawings and specifications.  

.11 Installing Contractor to provide 2-3m ground rods installed 3m apart or ground plate 
buried 0.6m in undisturbed native soil in accordance to Section 10 of C.E.C..  

.12 Concrete pad supplied and installed by the Contractor. Pad dimensions as shown are 
approximate. Final pad size to be coordinated with the Engineer reviewed kiosk shop 
drawings.  

.13 Anchor bolts supplied and installed by the Contractor.  

.14 Pad locks supplied by the Contractor.  

.15 The Drawing(s) does not show all required conduits. It is the Contractor’s responsibility 
to take a detailed take off from all instruments and equipments.  
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.16 The kiosk shall be CSA Certified as a complete assembly including all interior and 
exterior components.  

.17 Provide viewing window for electrical utility meter.  

.18 Exterior walls to be insulated with a 25mm faced insulation.  

3. EXECUTION 

Not Applicable. 

END OF SECTION 
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1. GENERAL

1.1 Scope

.1 This Section specifies the products and procedures to be used for the restoration of the Work
Site.

1.2 References

.1 Master Municipal Construction
Documents (MMCD Edition 2009)

The Master Municipal Contract Documents
Association

.2 ASTM D1557 Standard Test Methods for Laboratory
Compaction Characteristics of Soil Using
Modified Effort (56,000 ft- lb/ft3

(2,700 kNm/m3))

.3 British Columbia Landscape Standard BC Society of Landscape Architects

.4 BCSLA/BCNLS Landscape Standard Canadian System of Soil
Classification

1.3 Definitions

.1 Travelled Roadways are defined as paved roads, road shoulders and gutters, sidewalks, paved
or gravelled walkways, and other gravelled or paved surfaces used by vehicular or pedestrian
traffic.  The paved areas shall be considered to extend 300 mm beyond their edges.

.2 Untravelled Areas are all areas not normally subjected to vehicle loading or pedestrian traffic
and include open fields, easements, boulevards, and landscaped areas.

2. PRODUCTS

2.1 Concrete Walks, Curbs and Gutters

.1 Concrete mixes and materials for use in concrete walks, curbs and gutters shall conform to
MMCD Section 03 30 20, Concrete Walks, Curbs and Gutters.

2.2 Topsoil and Finish Grading

.1 The properties and qualities of native topsoil, imported topsoil, and any other matter used as a
growing medium for vegetation and finish grading shall conform to Section 32 91 19.13,
Planting soil and Finish Grading.
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2.3 Seeding

.1 Grass seed and grass sod to be used in the application of seeding and sodding shall conform to
MMCD Section 32 92 20 Seeding.

2.4 Trees, Shrubs and Groundcover

.1 Trees, shrubs and groundcover for use in restoration work shall be nursery grown stock or
approved equal and shall conform to MMCD Section 32 93 01, Planting of Trees, Shrubs and
Groundcover.

3. EXECUTION

3.1 Surface Restoration

.1 The Contractor shall restore all damaged travelled roadways and untravelled areas of the
Work Site as the work progresses.

.2 The Contractor shall be responsible for maintaining temporary patched asphalt surfaces in
good condition until permanent asphalt repairs are completed.  If the Contractor fails to carry
out any necessary maintenance within twenty-four (24) hours of receipt of notice from the
Corporation to do so, the Corporation will do the necessary work at the Contractor’s expense
in terms of the General Conditions of Contract.

3.2 Granular Base Course

.1 Unless otherwise noted, a 300 mm thick layer of granular base shall be placed above the
compacted backfill material in all trenches under travelled roadways.  The granular base shall
be compacted to at least 95 percent of Modified Proctor Density when tested in accordance
with ASTM Specification D 1557.

.2 In the case of gravel surfaced travelled roadways and road shoulders, the granular base course
shall be brought up to the road surface.  The granular base shall be compacted to 95%
Modified Proctor Density and shall be finished to match the adjacent existing road surface.

3.3 Temporary Restoration of Asphalt Surfaces

.1 At the end of each day’s construction, and with the prior approval of the Engineer, the
Contractor may temporarily repair the damaged pavement above the trench with cold mix
asphalt, asphalt millings, or road gravel, to a level flush with that of the existing pavement.

.2 Asphalt millings and road gravel may only be used in low trafficked roads and only over a
distance not exceeding the equivalent of one (1) city block.  Cold or hot-mix asphalt repairs
shall be used once this limit is reached.

.3 Depending on traffic conditions, the standard of maintenance, weather, and any complaints
received, a temporary cold-mix asphalt repair may be left in place for a period of up to one
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month.  After the allotted period, the Contractor shall remove the temporary repair and apply
a 50 mm minimum thick hot-mix asphalt patch and maintain it for at least three (3) months.

.4 The Corporation, in consultation with the governing municipality, shall have the right to
determine which temporary repair materials can be used and how long they can be left in
place, or whether the trench shall be patched with a 50 mm thick hot-mix asphalt layer
immediately after backfilling and compaction.  The Contractor shall have no claim against the
Corporation as a result of any such decision.

3.4 Permanent Restoration of Asphalt Surfaces

.1 After three (3) months, or as directed by the Engineer, the Contractor shall remove all
temporary asphalt patches.  The temporary asphalt, together with some existing original
asphalt if necessary, shall be removed to produce a clean cut or full depth milled straight line
edge on both sides of the trench.  If the thickness of the existing pavement permits, an
additional area of surface asphalt shall be removed by grinding out a 35 mm deep by 200 mm
wide strip beyond the cut edges on both sides of the trench.  Any residual asphalt and
unsuitable base course material within the cut or milled lines shall also be removed.

.2 Where breaks and cracks have formed in the existing pavement as a result of the construction
work, or there have been trench wall collapses and undermining resulting in a wider than
usual trench outline, a new saw-cut line shall be made around these.  In such cases, the cut
lines shall be turned out at an angle of 45º to the trench line, pass the wider damaged areas
along an alignment parallel to the trench line, and then turn back at an angle of 45º.  The use
of excessive deviated cut-outs shall be avoided.

.3 Where a saw-cut line is less than 750 mm from the edge of the existing pavement, that portion
of the existing pavement shall be either entirely removed, or be milled over the whole width to
a depth of 35 mm.

.4 The Contractor shall reinstate the underlying granular base course, or import new granular
base material, to bring the granular pavement base to the specified thickness of 300 mm and
to permit the placement of the specified thickness of new permanent asphalt pavement above
it.  Any disturbed base course material shall be re-compacted to a minimum 95% Modified
Proctor Density.

.5 The exposed cut or milled edge of the existing pavement shall be cleaned, dried and coated
with hot asphalt tack coat or emulsion to ensure a good bond between the existing pavement
and the new hot-mix asphalt.  The emulsion must be allowed to break (cure) before the
asphalt mix is placed.

.6 The permanent hot-mix asphalt concrete shall be placed and compacted at a minimum
temperature of 140°C in two lifts (base lift and surface lift) to a total minimum compacted
pavement thickness of 100 mm or to the thickness specified on the Drawings.

.7 All other aspects of hot-mix asphalt concrete paving including mixing, equipment to be used,
preparation, transportation, placement, compaction, joins and quality of finish shall comply
with the relevant sections of the MMCD Specifications.
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3.5 Concrete Walks, Curbs and Gutters

.1 The Contractor shall reinstate all concrete walks, curbs and gutters damaged by construction
as soon as practicable after backfilling and compaction of the trench.

.2 Base preparation, formwork, concrete placement, jointing, tolerances, finishing, curing, and
acceptance of concrete work for the reinstatement of concrete walks, curbs, and gutters shall
conform to the relevant sections of the MMCD Specifications.

3.6 Road shoulder, pavement, Easements and Ditches

.1 Road shoulder, pavements, and easements shall be restored to a condition equal to or better
than that which existed prior to construction.  All surfaces shall be restored to a depth of not
less than 100 mm.

.2 The Contractor shall restore unimproved boulevard or easement surfaces with material
equivalent to that removed from the surface.

.3 The Contractor shall restore improved road shoulder, pavement or easements to match the
existing conditions.  Gardens shall be restored with topsoil or bark mulch, lawns with an
approved topsoil followed by seed or sod to match existing lawn, and gravel surfaces with
matching granular materials.

.4 Ditches that are removed or disturbed by construction shall be reshaped to the correct lines
and grades and their surfaces restored with a minimum 300 mm layer of matching or specified
material to ensure stability of sides and bottom against erosion.

3.7 Landscaping

.1 The Contractor shall promptly restore fields, cultivated areas, landscaping, retaining walls,
rockwork, rockeries, lawns, gardens, fences, shrubs, trees and other improvements to at least
their original condition, excepting that, with the approval of the Engineer, replanting, returfing
or reseeding may be deferred until favourable weather conditions prevail.

.2 Topsoil shall be replaced to its original depth, but in no case shall be less than 150 mm deep.
If hauled from elsewhere, it shall be of good quality approved by the Engineer.

.3 If restoration is not completed within two (2) weeks of backfilling, the Corporation reserves
the right to carry out or complete the restoration and charge the cost of such work to the
Contractor.

.4 The execution of restoration activities related to topsoil placement, finish grading, seeding or
sodding, planting of trees, shrubs and groundcover, and any other matters related to
landscaping, shall conform to the relevant sections

END OF SECTION
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1. GENERAL

1.1 DESCRIPTION

.1 This section refers to those portions of the work that are unique to the supply and processing
of aggregates. This section must be referenced to and interpreted simultaneously with all other
sections pertinent to the works described herein.

1.2 Related Work

.1 This section includes specifications for aggregates and granular materials referred to in the
following sections:

.1 Excavating, Trenching and Backfilling Section 31 23 01

.2 Manhole and Catch Basins Section 33 49 15

.3 Waterworks Section 33 11 13

.4 Granular Base and Sub-base Section 32 11 10

.2 This section does not include specifications for aggregates to be incorporated into controlled
density fill, hot-mix asphalt concrete paving, pavement crack filling, ready-mixed concrete
backfilling of structures or granular materials for landscaping purposes. These specifications
are specified as follows:

.1 Planting Soil and Finish Grading Section 32 91 19.13

1.3 Approvals

.1 Inform Engineer of proposed source and provide particle size distribution tests and moisture-
density relationships for each material, as applicable 2 weeks prior to commencing
production.

.2 If materials from proposed source do not meet specified requirements, locate alternative
source or demonstrate that material from source in question can be processed to meet
specified requirements.

.3 Should a change of material source be proposed during work, advise Engineer 2 weeks in
advance of proposed change to allow sampling, testing and submission of data.

.4 Acceptance of material does not preclude future rejection if it is subsequently found to lack
uniformity, or if it fails to conform to requirements specified.

1.4 Inspection and Testing

.1 The Contractor shall as part of the Work perform, or cause to be performed, all tests,
inspections, and approvals of the Work as required by the Contract Documents, and if a test,
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inspection, or approval requires a representative’s sample of materials or workmanship the
Contractor shall at the Contractor’s own cost supply the labour and materials necessary to
provide the sample.

.2 If any portion of the Work is designated for special tests, inspections, or approvals (either as a
requirement in the Contract Documents, or by the Contract Administrator’s written
instructions, or by the laws or regulations applicable at the Place of the Work), then:

.1 If the Contract Administrator is to perform or arrange for the test, inspection, or
approval, the Contractor shall give the Contract Administrator timely notice requesting
such test, inspection or approval; and

.2 If other authorities are to perform the test, inspection or approval, the Contractor shall
arrange for such test, inspection, or approval and shall give the Contract Administrator
timely notice of the date and time for such test, inspection, or approval.

.3 The Contractor will comply with any orders or directions given by the Contract Administrator
in writing for inspection or testing that was not called for in the Contract Documents, and
have such inspection or testing undertaken.

.1 If the Contract Administrator orders in writing that such inspection or testing, that was
not called for in the Contract Documents, be carried out in advance of the Work, then it
shall be treated as a Change.

.2 If the Contract Administrator orders in writing that such inspection or testing that was
not called for in the Contract Documents be carried out on Work that is completed then
the following applies:

.1 If the inspection or testing determines that the Work is not in accordance with the
requirements of the Contract Documents, then the Contractor shall correct such
Work and pay the costs of the inspection and testing and all costs of the correction
and restoration;

.2 if the inspection or testing determines that the Work is in accordance with the
requirements of the Contract Documents, then the Corporation shall pay all costs of
the inspection and testing and the restoration.

.4 If the Contractor covers or permits to be covered Work that has been designated for special
tests, inspections or approvals before such special tests, inspections or approvals are made,
given or completed, the Contract Administrator may direct the Contractor to uncover such
Work, in order that the inspections or tests may be satisfactorily completed and make good
such Work at the Contractor’s own expense, and the Contractor shall comply with such
direction.

.5 The Contractor shall promptly provide the Contract Administrator with 2 copies of all
certificates, inspection, and testing reports required by the Contract Documents or ordered in
writing by the Contract Administrator.
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.6 The Contractor shall not undertake any Work outside the working hours, as specified in the
Contract Documents (if so specified), which under the Contract Documents requires tests,
inspection, or approval by the Engineer/Contract Administrator unless the Contractor obtains
the Engineer’s/Contract Administrator’s prior approval. The Contractor shall reimburse the
Owner for any additional costs incurred to provide tests, inspections or approvals outside such
specified working hours.

2. PRODUCTS

2.1 Materials – General

.1 Gravel to be composed of inert, durable material, uniform in quality and free from soft or
disintegrated particles, clay, organics or other unsuitable material. In absence of satisfactory
performance records over a five year period for particular source of material, soundness to be
tested according to ASTM C88 or latest revised issue. Maximum weight average losses for
course and fine aggregates to be 30% when magnesium sulphate is used after five cycles.

.2 All crushed gravel when tested according to ASTM C136 and ASTM C117, or latest revised
issue, to have a generally uniform gradation and conform to following gradation limits and
60% of the material passing each sieve must have one or more fractured faces.

2.2 Native Material

.1 All native soils excavated at Site are to be completely removed from Site.

2.3 Pit Run Gravel

.1 To be well-graded granular and free-draining material, substantially free from clay lumps,
organic matter and other extraneous material, screened to remove all stones in excess of
maximum diameter specified in material description (300 mm Pit Run Gravel, 200 mm Pit
Run Gravel, 100 mm Pit Run Gravel). Material gradation to conform to MMCD 31-05-17
Section 2.3. to compact to specified density and conform to following gradations:

.1 Underslab material should consist of Granular Base (19 mm minus) conforming to
MMCD 31-05-17 Section 2.10

.2 Backfill for below-grade walls should be well graded free draining Pit Run Sand
confirming to MMCD 31-05-17 Section 2.4, and with a cu greater than 6 and a cz
between 1 and 3.

.3 Drain Rock should conform to MMCD 31-05-17 Section 2.6

.2 Pipes should be supported on backfilled with Granular Pipe Bedding and Surround Material
Type 1 conforming to MMCD 31-05-17 Section 2.7
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2.4 Pit Run Sand

.1 To be well graded pit run sand, free from organic materials and conform to MMCD 31-05-17
Section 2.4

2.5 Drain Rock

.1 To consist of clean round stone or crushed rock conforming to MMCD 31-05-17 Section 2.6

.2 Drain rock to be used only where specified on Contract Drawings. Use of drain rock other
than as specified requires approval of Engineer after examination of soils against which drain
rock will be placed.

2.6 Granular Pipe Bedding and Surround Material

.1 Crushed or graded gravel. Gradation to conform to MMCD 31-05-17 Section 2.7

.2 Recycled concrete free from contaminated and other extraneous material, conforming to the
Type 1 gradations, may be used as pipe bedding and surround material.

.3 Other permissible material: only where shown on Contract Drawings or directed by Engineer.

2.7 Select Granular Sub-base

.1 To be well graded granular material, substantially free from lumps and organic matter,
screened if required to conform to gradations specified on MMCD 31-05-17 Section 2.8.

2.8 Crushed Granular Sub-base

.1 To be 75 mm crushed gravel conforming to gradations specified on MMCD 31-05-17 Section
2.9

2.9 Granular Base

.1 To be 19 mm crushed gravel conforming to gradations specified on MMCD 31-05-17 Section
2.10

3. EXECUTION

3.1 Handling

.1 Handle and transport aggregates to avoid segregation, contamination and degradation.

.2 Do not use intermixed or contaminated materials. Remove and dispose rejected materials
within 48 h of rejection.

END OF SECTION
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1. GENERAL

1.1 Section Includes

.1 Materials and installation of geotextiles used in drainage structures and roadbeds for the
purpose to:

.1 Separate and prevent mixing of granular materials of different grading.

.2 Act as hydraulic filters permitting passage of water while retaining soil strength of
granular structure.

1.2 Related Sections

.1 Section 31 23 01 – Excavating, Trenching and Backfilling.

1.3 Measurement and Payment

.1 Measure geotextiles in square metres of surface covered by material. No allowance will be
made for seams and overlaps.

1.4 References

.1 American Society for Testing and Materials International, (ASTM)

.1 ASTM D 4491-99a, Standard Test Methods for Water Permeability of Geotextiles by
Permittivity.

.2 ASTM D 4595-86, Standard Test Method for Tensile Properties of Geotextiles by the
Wide-Width Strip Method.

.3 ASTM D 4716-0, Test Method for Determining the (In-Plane) Flow Rate Per Unit
Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.

.4 ASTM D 4751-99a, Standard Test Method for Determining Apparent Opening Size of a
Geotextile.

.2 Canadian General Standards Board (CGSB)

.1 CAN/CGSB-4.2 No. 11.2-M89(April 1997), Textile Test Methods - Bursting Strength -
Ball Burst Test (Extension of September 1989).

.2 CAN/CGSB-148.1, Methods of Testing Geotextiles and Complete Geomembranes.

.1 No.2-M85, Methods of Testing Geosynthetics - Mass per Unit Area.

.2 No.3-M85, Methods of Testing Geosynthetics - Thickness of Geotextiles.

.3 No.6.1-93, Methods of Testing Geotextiles and Geomembranes - Bursting Strength
of Geotextiles Under No Compressive Load.
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.4 No.7.3-92, Methods of Testing Geotextiles and Geomembranes - Grab Tensile
Test for Geotextiles.

.5 No. 10-94 Methods of Testing Geosynthetics - Geotextiles - Filtration Opening
Size.

1.5 Submittals

.1 Submit samples in accordance with Section 01 32 19 - Submittals.

.2 Submit to Engineer copies of mill test data and certificate at least 4 weeks prior to start of
Work, and in accordance with Section 01 32 19.

1.6 Delivery, Storage and Handling

.1 During delivery and storage, protect geotextiles from direct sunlight, ultraviolet rays,
excessive heat, mud, dirt, dust, debris and rodents.

2. PRODUCTS

2.1 Products

.1 Armtec 200 non-woven geotextile, or approved alternate.

2.2 Material

.1 Geotextile:  non-woven synthetic fibre fabric, supplied in rolls.

.1 Width:  4.5 m minimum.

.2 Length:  As appropriate

3. EXECUTION

3.1 Installation

.1 Place geotextile material by unrolling onto graded surface in orientation, manner and
locations indicated and retain in position.

.2 Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.

.3 Place geotextile material on sloping surfaces in one continuous length from toe of slope to
upper extent of geotextile.

.4 Overlap each successive strip of geotextile 600 mm over previously laid strip.

.5 Join successive strips of geotextile as per manufacturer’s recommendation.

.6 Pin successive strips of geotextile with securing pins as per manufacturer’s recommendation.
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.7 Protect installed geotextile material from displacement, damage or deterioration before,
during and after placement of material layers.

.8 After installation, cover with overlying layer within 4 h of placement.

.9 Replace damaged or deteriorated geotextile to approval of Engineer.

.10 Place and compact soil layers in accordance with Section 31 23 01 – Excavating, Trenching
and Backfilling.

3.2 Cleaning

.1 Remove construction debris from Project site and dispose of debris in an environmentally
responsible and legal manner.

3.3 Protection

.1 Vehicular traffic not permitted directly on geotextile.

END OF SECTION
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1. GENERAL

1.1 Definitions

.1 Clearing consists of cutting off trees and brush vegetative growth to not more than a
specified height above ground and disposing of felled trees, previously uprooted trees and
stumps, and surface debris.

.2 Grubbing consists of excavation and disposal of stumps and roots boulders and rock
fragments of specified size to not less than a specified depth below existing ground
surface.

1.2 Protection

.1 Prevent damage to fencing, trees, landscaping, natural features, bench marks, existing
buildings, existing pavement, utility lines, Work Site appurtenances, water courses and
root systems of trees which are to remain.

.2 Do not commence tree cutting until the Owner confirms that any required permits have
been received.

.3 Repair any damaged items to approval of Contract Administrator.

.4 Replace any trees designated to remain, if damaged, as directed by Contract
Administrator.

2. PRODUCTS

Not Applicable.

3. EXECUTION

3.1 Preparation

.1 Inspect Work Site and verify with Contract Administrator, items designated to remain.

.2 Locate and protect utility lines.  Preserve in operating condition active utilities traversing
Work Site.

.3 Notify utility authorities before starting clearing and grubbing.

3.2 Clearing

.1 Clear as indicated or as directed by the Contract Administrator, by cutting at a height of
not more than 300 mm above ground. In areas to be subsequently grubbed, height of
stumps left from clearing operations to be not more than 1000 mm above ground surface.

.2 Cut off branches, down trees overhanging area cleared as directed by the Contract
Administrator.
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.3 Cut off unsound branches on trees designated to remain as directed by the Contract
Administrator.

3.3 Grubbing

.1 Grub out stumps and roots to not less than 200 mm below ground surface.

.2 Grub out visible rock fragments and boulders, greater than 300 mm in greatest
dimension, but less than 0.5 m3.

3.4 Removal and Disposal

.1 Remove and dispose cleared and grubbed materials off-site.

3.5 Finished Surface

.1 Leave ground surface in condition suitable for immediate grading operations or stripping
of topsoil.

END OF SECTION
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1. GENERAL

1.1 Protection

.1 Protect and/or transplant existing fencing trees, landscaping, natural features, bench marks,
structures, pavement, surface or underground utility lines which are to remain as directed by
the Contract Administrator.  If damaged, restore to original, pre-construction or better
condition unless directed otherwise.

.2 Maintain access roads to prevent accumulation of construction related debris on roads.

2. PRODUCTS

2.1 Materials

.1 Fill material:  In accordance with of Section 31 05 15 - Aggregates & Granular Materials

.2 Excavated or graded material existing on site may be suitable to use as fill for grading work
if approved in writing by the Engineer and Contract Administrator. Silty soils, if encountered
should not be re-used as backfill.

3. EXECUTION

3.1 Stripping of Topsoil

.1 Do not handle topsoil while in wet or frozen condition or in any manner which soil structure
is adversely affected as determined by the Engineer and Contract Documents.

.2 Commence topsoil stripping after area has been cleared of brush, weeds and grasses and
removed from site.

.3 Strip topsoil where indicated and avoid mixing topsoil with subsoil.

.4 Stockpile and keep separated from other excavated material if to remain on site.  Provide
vegetative or man-made cover over stockpile as directed by the Engineer.

3.2 Grading

.1 Rough grade to levels, profiles, and contours allowing for surface treatment as indicated.

.2 Slope rough grade away from structures as directed.

.3 Grade ditches to depth as directed.

.4 Prior to placing fill over existing ground, scarify surface to depth of 150 mm.  Maintain fill
and existing surface at approximately same moisture content to facilitate bonding.

.5 Compact filled and disturbed areas to corrected maximum dry density to ASTM D1557, as
follows:
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.1 85% under landscaped areas

.2 95% under paved and walk areas

.6 Do not disturb soil within branch spread of trees or shrubs to remain.

3.3 Surplus Material

.1 Remove and dispose of surplus material and material unsuitable for fill, grading or
landscaping off site.

END OF SECTION
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1. GENERAL

1.1 Definitions

.1 Rock is defined as all solid rock in the form of bedrock, masses, ledges, seams or layers and
includes igneous rock of any sort, conglomerate, sandstone or shale, that requires breaking
by continuous drilling and blasting before excavation and removal.  Rock also includes rocks
having individual volumes in excess of 1.0 m3, removed by blasting or other methods.

.2 Common excavation:  Excavation of materials of whatever nature, which are not included
under definitions of rock excavation.

.3 Unclassified excavation: Excavation of deposits of whatever character encountered in work.

.4 Topsoil:  Material capable of supporting good vegetative growth and suitable for use in top
dressing, landscaping, and seeding.

.5 Waste material:  Excavated material unsuitable for use in work or surplus to requirements.

.6 Borrow material:  Material obtained from locations outside area to be graded, and required
for construction of fill areas or for other portions of work.

.7 Unsuitable materials:

.1 Weak and compressible materials under excavated areas.

.2 Frost susceptible materials under excavated areas.

.3 Frost susceptible materials:

.1 Fine grained soils with plasticity index less than 10 when tested to ASTM D 4318,
and gradation within limits specified when tested to ASTM D 422 and ASTM
C 136:  Sieve sizes to CAN/CGSB-8.1.

.2 Table:

Sieve Designation % Passing
2.00 mm 100
0.10 mm 45-100
0.02 mm 10-80

0.005 mm 0-45

.3 Coarse grained soils containing more than 20% by mass passing 0.075 mm sieve.

.8 Unshrinkable fill:  Weak mixture of Portland cement, concrete aggregates and water that
resists settlement when placed in utility trenches, and capable of being readily excavated.
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1.2 Protection of Existing Features

.1 Existing buried utilities and structures:

.1 Size, depth and location of existing the utilities and structures as indicated are for
guidance only.  Completeness and accuracy are not guaranteed.

.2 Prior to commencing excavation work, notify applicable authorities having jurisdiction,
establish location and state of use of buried utilities and structures.  The authorities
having jurisdiction are to clearly mark such locations to prevent disturbance during
work.

.3 Confirm locations of buried utilities.

.4 Maintain and protect from damage, water, sewer, gas, electric, telephone, and other
utilities and structures encountered as indicated.

.5 Where utility lines or structures exist in area of excavation, obtain direction of the
Contract Administrator before excavating.

.6 Record location of maintained, re-routed and abandoned underground lines.

.2 Existing buildings and surface features:

.1 Conduct, with the Contract Administrator, condition survey of existing buildings, trees
and other plants, lawns, fencing, service poles, wires, pavement, survey bench marks
and monuments which may be affected by work.

.2 Protect existing buildings and surface features from damage while work is in progress.
In event of damage, immediately make repair to the approval of the Contract
Administrator.

.3 Where required for excavation, cut roots or branches as approved by the Contract
Administrator.

1.3 Shoring, Bracing and Underpinning

.1 Comply with applicable local regulations and protect existing features.

.2 Where required by Workers' Compensation Board, engage services of qualified professional
engineer who is registered in the Province of British Columbia to design and inspect shoring,
bracing, underpinning and temporary excavation slopes required for Work.

.3 At least 5 days prior to commencing Work, submit design and supporting data to the
Contract Administrator.

.4 Design and supporting data submitted to bear the stamp and signature of qualified
professional engineer registered in the Province of British Columbia.
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.5 Professional Engineer responsible for design of temporary structures to submit proof of
insurance coverage for professional liability except where engineer is employee of
Contractor, in which case Contractor shall submit proof that work by Professional Engineer
is included in Contractor's insurance coverage.

1.4 Samples

.1 At least 5 days prior to commencing Work submit to the Contract Administrator gradation of
the proposed fill materials.

.2 Submit samples in accordance with Section 01 32 19 - Submittals.

1.5 Testing

.1 Refer to Section 01450 – Quality Control.

1.6 Materials

.1 Refer to Section 02723 – Aggregates & Granular Materials

2. EXECUTION

2.1 Site Preparation

.1 Remove obstructions, ice, and snow from surfaces to be excavated within limits indicated.

.2 Strip topsoil from within limits of the excavation and stockpile separately, for re-use.

.3 Dispose of unused topsoil as directed by Contract Documents.

2.2 Stockpiling

.1 Stockpile fill materials in areas designated in the Contract Documents.  Stockpile granular
materials in manner to prevent segregation.

.2 Protect fill materials from contamination.

2.3 Shoring, Bracing and Underpinning

.1 Construct temporary works to depths, heights and locations as indicated.

.2 During backfill operation:
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.1 Unless otherwise indicated or directed by the Contract Administrator, remove sheeting
and shoring from excavations.

.2 Do not remove bracing until backfilling has reached respective levels of such bracing.

.3 Pull sheeting in increments that will ensure compacted backfill is maintained at an
elevation at least 500 mm above toe of sheeting.

.3 When sheeting is required to remain in place, cut off tops at elevations as indicated.

.4 Upon completion of substructure construction:

.1 Remove shoring and bracing.

.2 Remove excess materials from site as directed by the Contract Administrator.

2.4 Dewatering

.1 Dispose of water in accordance with Section 31 23 19 Dewatering and in manner not
detrimental to public and private property, or any portion of work completed or under
construction.

2.5 Excavation

.1 Advise the Contract Administrator at least 7 days in advance of excavation operations.

.2 Excavate to lines, grades, elevations and dimensions required for construction.

.3 Excavation must not interfere with normal 45 degrees splay of bearing from bottom of any
footing.

.4 Do not disturb soil within branch spread of trees or shrubs that are to remain.  If excavating
through roots, excavate by hand and cut roots with sharp axe or saw.

.5 For trench excavation, do not excavate more than 30 m of trench in advance of installation
operations and do not leave open more than 15 m at end of day’s operation.

.6 Dispose of surplus and unsuitable excavated material.

.7 Do not obstruct flow of surface drainage or natural watercourses.

.8 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic
matter.

.9 Correct unauthorized over-excavation as follows:

.1 Fill under bearing surfaces and footings with Modified Pit Run Gravel compacted to
100% of Standard Proctor Density, or with lean mix fill concrete.
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.2 Fill under other areas with Modified Pit Run Gravel compacted to not less than 95% of
Standard Proctor Density.

.3 Where over-excavation is authorized, provide estimated fill quantities to the Engineer
prior to work.  Payment to be made on an agreed-to unit price basis.

.10 Hand trim, make firm and remove loose material and debris from excavations.  Where
material at bottom of excavation is disturbed, compact foundation soil to density at least
equal to undisturbed soil.  Clean out rock seams and fill with concrete mortar or grout to
approval of the Engineer.

2.6 Fill Types and Compaction

.1 Use fill of types as indicated or specified below.  Compaction densities are percentages of
maximum densities obtained from corrected maximum dry density.

.1 Backfill for excavation and trenches: Type I granular fill must be placed in 300 mm
loose lifts and compacted to achieve at least 95% % Modified Proctor Maximum Dry
Density (MPMDD).

.2 Compaction of pipe bedding:  Type 4 bedding and immediate protective cover to 95%
of Standard Proctor Density.

.3 Structural Fill under base of concrete structures: Type I placed in 150 mm loose lifts
and compacted to at least 95% Modified Proctor Maximum Dry Density (MPMDD).

.2 Selected granular material from excavation will less than 0.075 mm sieve, screened to
remove oversized particles larger than 150 mm, unfrozen and free from cinders, ashes, sods,
refuse or other deleterious materials. Re-use of granular soils are subject to the review and
approval of the Engineer at time of construction.

.3 Silty soils if encountered should not be re-used as backfill.

2.7 Bedding and Surround of Underground Services

.1 Place and compact granular material for bedding and surround of underground services as
indicated.

.2 Place bedding and surround material in unfrozen condition.

2.8 Backfilling

.1 Do not proceed with backfilling operations until the Contract Administrator has inspected
and approved installations.

.2 Areas to be backfilled to be free from debris, snow, ice, water and frozen ground.

.3 Do not use backfill material which is frozen or contains ice, snow or debris.
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.4 Place backfill material in uniform layers not exceeding 300 mm compacted thickness up to
grades indicated.  Compact each layer before placing succeeding layer.  Within 1000 mm of
structures, use light compacting equipment.

.5 Backfill around installations.

.1 Do not backfill around or over cast-in-place concrete within 48 hours after placing of
concrete.

.2 Place layers simultaneously on both sides of installed work to equalize loading.
Difference not to exceed 1 m.

.3 Where temporary unbalanced earth pressures are liable to develop on walls or other
structures:

.1 Permit concrete to cure for minimum 7 days at a minimum temperature of 10 °C or
until it has sufficient strength to withstand earth and compaction pressure.

2.9 Inspection and Testing

.1 Testing of materials and compaction will be the responsibility of the Contractor.

.2 Refer to Section 01 45 10 – Quality Control.

END OF SECTION
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1. GENERAL

1.1 Description

.1 This section describes the requirements of Blasting Operations, which may be required to
complete the Works, all of which shall mean Controlled Blasting Operations.

.2 Controlled blasting techniques shall be used at all times to minimize overbreak beyond the
designed boundary of an excavation.

.3 The objective of controlled blasting is to reduce and distribute the explosive charges, to
minimize rock breakage behind the final excavation line, and to leave a stable, undamaged
final rock face where possible.

1.2 Related Work

.1 Section 02 22 14:  Vibration Monitoring.

.2 Section 31 23 17:  Rock Removal.

.3 Section 31 23 19.10:  Rock Scaling.

1.3 Definitions

.1 Controlled Blasting Operations are all activities related to Controlled Blasting, including
collaring and drilling holes; preparing, loading and firing of explosive charges; handling of
misfires; and the removal and disposal of unused blasting material as well as blasted rock.

.2 In this specification, "Blasting" shall at all times mean "Controlled Blasting", and refers to
the use of explosive charges to fragment rock.  The specification calls for utilizing
procedures and techniques to limit ground vibration, flyrock, air concussion, and overbreak
so as to prevent damage to the rock mass outside the design lines or to buried services,
adjacent buildings, structures and property.

.3 Ground Vibration is movement of the ground in response to energy imparted by firing
explosive charges.

.4 Flyrock is the throw of fragmented material after the firing of explosive charges.

.5 Air Concussion is the propagation of pressure waves through the atmosphere imparted by
firing explosive charges.

.6 Overbreak is the fragmentation of material beyond the design lines of the Excavation.

.7 Final Line Holes are closely spaced holes carefully drilled parallel to each other on the final
design line which, when appropriately loaded and fired, will produce a relatively smooth
final wall.  They will usually be drilled vertically from the upper surface of the rock face.

.8 Buffer Holes are holes with intermediate spacing separating the final line holes from the
production holes.  Their function, when moderately loaded in relation to the production
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holes, is to protect the final face area by more uniformly distributing the blasting agent
within the rock mass adjacent to the final face.

.9 Production Holes are holes drilled in the main body of rock to be blasted.  The spacing and
charging is related to the drilling equipment, the specific rock conditions, and the degree of
fragmentation or rock breakage desired.

.10 Maximum Charge per Delay is the maximum weight of explosive agent that may be
detonated by a single detonation impulse.

.11 Blasting Delays are devices used in the firing sequence to delay the detonation of subsequent
holes, or rows of holes.

1.4 Jobsite Conditions

.1 Refer to the Geotechnical Report provided as an Appendix to the Contract Documents.

.2 Conduct preconstruction and post-construction surveys of structures and utilities within 25
metres of the planned excavation.

.3 Protect structures, underground utilities and other construction from damage caused by
blasting.

.4 Contractor is responsible for the installation and monitoring of geotechnical instrumentation
as per Section 02 22 14 – Vibration Monitoring.

1.5 Submittals

.1 Submit the following in accordance with Section 01 32 19 – Submittals:

.1 Qualifications as per Paragraph 1.6 of this Section.

.2 Blasting Control Plan and Schedule as per Paragraph 1.7 of this Section.

.3 Blasting Safety Plan as per Paragraph 1.8 of this Section.

.4 Vibration and Air Blast Monitoring Plan as per Section 02 22 14 – Vibration
Monitoring.

.5 Copies of all approved permits.

.6 Copies of all Blast Reports and Records of each blast.

1.6 Qualifications

.1 Blasting Contractor:

.1 The Blasting Contractor shall have undertaken at least five previous rock excavation
projects, similar to the required work, in the preceding two years.
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.2 The Blasting Contractor shall provide at least one person thoroughly trained and
experienced in the use of explosives who shall be present at all times during the
execution of any Blasting Operation and who shall direct such work.

.3 The Blasting Contractor shall ensure that no person be allowed to conduct any task
related to a Blasting Operation unless the blasting Contractor maintains a valid Blaster's
Certificate issued by the Workers' Compensation Board of the Province of B.C., or
unless the blasting Contractor is under the direct supervision of a Certificate holder and
only as permitted by the authorities having jurisdiction.

.2 Blast Consultant:

.1 Contractor shall employ an independent Blast Consultant for the project.

.2 The Blast Consultant shall be a licensed Professional Engineer specializing in
explosives and geotechnical engineering.

.3 The Blast Consultant shall have not less than ten years’ experience related to predicting
and controlling ground vibration and air overpressure.

1.7 Blasting Control Plan and Schedule

.1 Submit a Blasting Control Plan and Schedule three weeks prior to the work.  The Blasting
Control Plan shall contain the details of the drilling and blasting patterns and controls
proposed for the blasting.  The Blasting Control Plan shall be reviewed and signed by the
Blast Consultant, Blast Control Specialist, Contractor’s Site Superintendent and any other
party involved in the blasting work.  The Blasting Plan shall contain the following minimum
information:

.1 Site drawings showing a scaled map of the blast areas and cross-sectional view and
indicate stations, free face location, bench heights, hole spacing, hole diameter, hole
depth, burden, hole inclination and subdrill.

.2 Methods of drilling, including equipment descriptions and hole placement and
alignment techniques.

.3 Loading details including trade names, types and size of explosives.

.4 Indicate explosive types, typical charge weights and amounts, priming method, initiator
types sequencing, delay periods and locations, charge firing times, stemming type and
quantities.

.5 Details of controlled blasting techniques.

.6 Manufacturer’s data on material and equipment including type of explosive, cartridge
size, detonator, blasting monitors (both air and vibration), and other equipment required
to perform the blast.

.7 Provisions to ensure that fly rock does not result from the blasting operations.

.8 Methods to prevent destabilization of slopes and the over-blasting and loosening of
blocks of rock not indicated to be removed or disturbed.
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.9 Description of the preblast inspection procedure.

.10 Methods for preventing spills or losses of explosives, drilling fluids, oil, or any other
pollutants to ground during handling and hole charging operations.  Include details of
containment and contingency plans for quickly and effectively cleaning up any spilled
materials.

.11 Description of the methods of monitoring for blast-induced ground vibration and air-
blast overpressure.

.12 Anticipated vibration levels and peak particle velocities at locations identified or
specified.

.13 Anticipated decibel level at nearest dwelling.

.14 Details on the reuse and/or disposal of excavated rock.

.2 The Blasting Control Plan submittal is for quality control and record-keeping.  Review of the
Blasting Plan by the Engineer shall not relieve the Contractor of their responsibility for the
accuracy and adequacy of the plan when implemented in the field.

.3 No drilling or blasting work shall be done until after the Contractor’s Blasting Control Plan
has been submitted and reviewed by the Engineer.

.4 Final authority to proceed with Blasting shall be given by the Contract Administrator only
when the Contract Administrator is satisfied that all necessary precautions to prevent
damage to structures, buried services, above ground utilities, adjacent structures and
property are in place.  The authority to proceed shall in no way remove the obligation or
responsibility of the Contractor for all aspects of safety associated with Blasting.

1.8 Blasting Safety Plan

.1 The Contractor shall submit a Blasting Safety Plan for review a minimum of two weeks prior
to the commencement of any work involving explosives, including drilling.  The Blasting
Safety Plan shall at a minimum include:

.1 Emergency contact telephone numbers.

.2 Site safety meeting and training requirements.

.3 Copies of blasting permits, licenses of blasters, and commercial driver’s licenses of the
explosives transporters with their Hazmat endorsements.

.4 Copies of required blasting permits regarding explosive use and storage.

.5 Working procedures and safety precautions for storing, transporting, handling and
detonating explosives.

.6 Procedures that will be used to ensure personnel, staff, visitors and other persons are at
safe locations during blasting.
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.7 Manufacturer’s Material Safety Data Sheets for all explosives, primers, initiators and
other blasting devices.

.8 Emergency evacuation plans.

.9 Detailed contingency plans for handling of misfires caused by cutoffs or other causes.

.2 The Blasting Safety Plan submittal is for informational purposes only.  The safety of the
Contractor’s personnel is strictly the responsibility of the Contractor.  The review of the
Blasting Safety Plan by the Engineer does not relieve the Contractor of his responsibility to
ensure the safety of all personnel during blasting.

.3 No drilling or blasting work shall be done until after the Contractor’s Blasting Safety Plan
has been submitted and reviewed by the Engineer.

1.9 Permits, Regulations and Safety Requirements

.1 The Contractor shall obtain all necessary permits from, and shall comply fully with the laws,
rules and regulations, of Municipal, Provincial and Federal agencies in connection with the
use, transport, storage and safe handling of all explosives.  The Contractor shall be familiar
with the WorkSafe BC Occupational Health and Safety (OHS) Regulations Part 21 –
Blasting Operations.

.2 Explosives shall be stored in a magazine in accordance with the requirements of all Federal
or Provincial inspectors having jurisdiction, and the requirements of the Explosives Act,
c. E-17, as amended.

.3 The Contractor shall notify the Owner, Engineer, local fire department, utility companies
and residents in the general blast area before the blast event, or as indicated in the permits.
Mailed notifications shall be sent a minimum of two weeks prior to blasting and again at 24
hours before blasting.

1.10 Insurance Coverage

.1 Blasting shall only be conducted after the Engineer has received the Certificates of Insurance
required by the Contract.  The Certificates shall verify that the Contractors' General Liability
and Property Damage Coverage contain no specific exclusions for Work related to Blasting.

1.11 Limitation and Liability

.1 The Contractor shall bear full responsibility for ensuring that all Blasting Operations are
conducted in a satisfactory manner and in accordance with these specifications.  Approval by
the Engineer of the Blasting Plan shall in no way relieve the Contractor from this obligation,
nor shall the District assume any responsibility for the adequacy of the Blasting to achieve
adequate breakage or acceptable results.

.2 The Contractor shall be held responsible for all costs resulting from any damage or injury
related to Blasting.
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1.12 Co-Operation

.1 The Contractor shall provide the Engineer and Owner with complete cooperation throughout
the course of any Blasting Operation.  The Contractor shall cease Work at the direction of
the Engineer if continued work poses a hazard to property or adjacent structures.  In the
event of an emergency involving damage to services or property, the Contractor shall direct
all equipment and labour at the site towards mitigating the emergency.

2. PRODUCTS

2.1 Explosives and Related Products

.1 All products and materials used in Blasting shall be products of a company regularly
engaged in the manufacture of explosives and related products and shall be from a
recognized supplier.

.2 Explosives with an expired shelf life shall not be used.

.3 ANFO (ammonium nitrate and fuel oil) shall not be used unless specifically approved by the
Contract Administrator.  Note that approval will not be given if blasting near water.

3. EXECUTION

3.1 General

.1 The Contractor shall use Controlled Blasting in order to fragment rock to the final line of the
designed excavation.  Controlled Blasting shall combine the use of final line holes and buffer
holes in the excavation process with suitable delays to ensure that the explosive charge is
small enough to prevent excessive damage to the final wall.

.2 The responsibility for the design of all blast layouts and the quality of the final excavated
rock mass shall rest with the Contractor.

.3 The Contractor shall provide the Contract Administrator with details of all blast hole
patterns, charging design and initiation sequences 48 hours prior to excavation for review
and approval.

.4 If, in the opinion of the Contract Administrator, the methods of excavation adopted by the
Contractor are unsatisfactory in that they may result in an excessive amount of excavation
and/or rock damage beyond the minimum lines and grades or that they fail to satisfy the
requirements specified elsewhere in these specifications, then, notwithstanding the
Engineer’s prior review of such methods, the Contractor shall adopt such revised methods,
techniques and procedures as are necessary to achieve the required results.

.5 The blaster shall control the blast so that the vibrations measured at adjacent structures fall
below the “drywall” line as shown in the USBM RI8507 standard.

.6 Use blasting mats to prevent fly rock and debris from causing injury to personnel and
damage to vehicles, structures, exiting improvements and vegetation.
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.7 Equipment used for drilling of holes shall have a positive means of dust control.  Clean site
debris generated during drilling and blasting operations at the end of each work day.

.8 Do not perform blasting closer than 6 metres to existing water, gas, sewer or other buried
utilities.

.9 Use controlled blasting techniques to keep the air blast overpressure, vibrations, and noise
with the specified limits as specified.  Refer to Section 02 22 14 – Vibration Monitoring.

.10 Minimize overbreak or fracturing of rock beyond the designated excavation boundaries.
Excessive blasting is not permitted.

.11 The type, distribution and quantity of explosive detonated per delay period shall be such that
existing rock fractures will neither be opened nor new fractures created outside of the
minimum excavation limits.  If blasting is liable to reduce rock stability or damage pipelines
or other structures, cease blasting and excavate the rock by approved chemical or mechanical
means.

.12 Provide pre-blast notifications to the Owner, Engineer, local fire department, utility
companies and residents in the general blast areas as specified in Paragraph 1.9.

.13 Fifteen minutes prior to each blast, sound an audible siren or horn capable of being heard
500 m from the blasting site.

.14 Suspend blasting operations for any of the following reasons and do not resume blasting
operations until modifications have been made to correct the conditions that resulted in the
suspension:

.1 Ground motion vibration levels exceed specified limits of particle velocity or
frequency.

.2 Existing structural conditions are aggravated or adjacent improvements are damaged as
a result of blasting.

.1 Repair or replace any damage caused by blasting.

.2 Blasting methods endanger the stability of intact rock outside the prescribed limits
of excavation.

.3 Skilled operators and/or licensed foreman or not present.

3.2 Final Line Specifications

.1 A row of closely spaced, small diameter, parallel holes shall be drilled along the plane of the
final face.

.2 These holes shall be lightly charged and the charge de-coupled from the rock by leaving an
air space between the explosive and the walls of the drill hole.  This can be achieved by
using an explosive charge with a smaller diameter than that of the drill hole and centering
the explosive in the hole.  Short lengths of explosive separated by spacers may also be used.



Village of Lions Bay DIVISION 31 SECTION 31 23 15
Water Storage Replacement Page 8 of 9
Project No. 60546407 November 2017

Blasting

31 23 15 Blasting_FINAL.docx

.3 The initiation of the final line of holes depends on the burden of rock in front of the design
back line.  When the burden exceeds three times the hole depth, pre-split blasting may be
carried out in which the final line holes are initiated in advance of the main charge. In all
other cases, trim blasting be carried out in which the final row shall be initiated last in the
delay sequence (or subsequent to production excavation).

.4 The row of final line holes shall be spaced uniformly, at a spacing of about 10 to 15 times
the hole diameter depending on the diameter used.  The holes shall designed to the full depth
of the excavation, or a maximum of 8 m.  They shall be drilled parallel to each other with a
minimum of deviation from the design orientation.

.5 The hole spacing and amount of explosive in the final line of holes may require adjusting,
depending on rock conditions encountered during the progress of the work.  Water-resistant
explosives may be required for some of the work.  In general, explosive charges shall be in
the range 0.25 to 0.5 kg/sq.m of final wall area.

.6 Any blasting beyond the minimum lines specified by the Engineer which is performed by the
Contractor for any purpose whatsoever, shall be at the expense of the Contractor, unless it
has received prior approval of the Engineer.  The Contractor is cautioned to ensure that the
final line drill holes conform to the planned excavation limits.

3.3 Buffer Specifications

.1 Buffer blasting involves modifications to the burden, spacing and charge load for the back
row of holes of the production blast.

.2 The row of buffer holes shall be drilled parallel to the final line. The burden and spacing
shall be reduced by about 25 per cent and the charge by about 50 percent, of the production
holes.  The smaller charge shall be well distributed along the length of the drill holes by
decking and/or de-coupling.

3.4 Blast Initiation

.1 Vibrations generated by detonation of charges in Production, Buffer and Final Line holes,
shall be controlled through the maximum allowed weight of explosive charge per delay.  If
vibrations are considered to be excessive, or if vibration related damage is found to occur,
then the Engineer may require reductions in the maximum charge per delay.

.2 The Contractor shall advise the Engineer in sufficient time ahead of each blast to provide the
Engineer with an opportunity to monitor the blast for vibrations if desired.

3.5 Delays

.1 Delay sequencing for multiple shots may be accomplished through the use of short period
(millisecond) delays of the type appropriate to the method of fusing adopted.

.2 Pre-split holes shall be fired before other holes in the same or adjacent rows.  Buffer holes
shall be fired in the delayed sequence of the production holes and cushion holes fired
simultaneously two delay periods later, provided that cutoffs can be avoided.
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.3 All sequences shall be delayed in such a manner that successive delays promote the
movement of rock in the direction of a free face at all times.  Choke blasting shall be
avoided.

3.6 Field Monitoring

.1 Monitor vibrations, air blast overpressures and noise levels originating from construction
operations, as indicated and specified in Section 02 22 14 – Vibration Monitoring.

.2 Modify construction operation procedures if existing operation creates vibration, air blast
overpressure or noise exceeding specified amounts.

.3 If evidence of displacement or damage to utilities, equipment or structures is observed or
reported, immediately notify the Engineer and discontinue operations creating the vibrations.
Revise operation to reduce vibrations and submit a copy of the revised procedure to the
Engineer.

.1 Restore or replace utilities, equipment and structures damaged by vibrations or air blast
overpressures at no additional cost to the Owner.

END OF SECTION
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1. GENERAL

1.1 Work

.1 Rock removal required for excavation and construction of the Work.

1.2 Related Sections

.1 Section 02 22 14:  Vibration Monitoring.

.2 Section 31 23 00:  Excavating, Trenching and Backfilling.

.3 Section 31 23 15:  Blasting.

.4 Section 31 23 17.10:  Rock Scaling.

1.3 Definition

.1 Rock is defined as all solid rock in the form of bedrock, masses, ledges, seams or layers and
includes igneous rock of any sort, conglomerate, sandstone or shale, that requires breaking
by continuous drilling and blasting before excavation and removal.  Rock also includes rocks
having individual volumes in excess of 1.0 m3, removed by blasting or other means.

.2 Trench rock removal is defined as rock to be removed during excavation of utility trenches.

.3 Dense tills, hardpan, partially cemented material, clay or frozen materials which do not
require breaking by continuous drilling and blasting before excavation and removal are not
classified as rock.

1.4 Submittals

.1 Submit in accordance with Section 01 32 19 – Submittals.

.2 Refer to requirements of Section 31 23 15 – Blasting.

.3 Indicate proposed method of carrying out work.

.4 Submit records to Engineer at end of each shift.  Maintain complete and accurate record of
drilling and blasting operations.

1.5 Waste management and Disposal

.1 Place materials defined as hazardous or toxic in designated containers.

.2 Ensure emptied containers are sealed and stored safely.

1.6 Blasting Survey and Monitoring

.1 Contractor will visit property holders of adjacent buildings and structures to determine
existing conditions and describe blasting and seismic recording operations.
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.2 Conduct a pre-blast survey and undertake all vibration and seismic monitoring and reporting
associated with the Work

.3 Refer to Section 31 23 15 – Blasting.

1.7 Blasting and Vibration Control

.1 Minimize ground vibrations to avoid damage to structures or remaining rock mass.

.2 Complete blasting before any structural elements are installed within 15 m from blast holes.

.3 Refer to Section 02 22 14 – Vibration Monitoring.

1.8 Measurement for Payment

.1 Quantities will be taken from cross section showing original rock surface and actual grade
line set by Contractor and approved by Contract Administrator.

.2 Contractor to undertake pre-construction and post-construction rock surveys for
measurement and payment purposes as verified by the Contract Administrator.

2. PRODUCTS

.1 Not Applicable

3. EXECUTION

3.1 Protection

.1 Prevent damage to surroundings and injury to persons. Erect fencing, post guards, sound
warnings and display signs when blasting to take place.

3.2 Rock Removal

.1 Remove rock to alignments, profiles, and cross sections as indicated.

.2 Explosive blasting is permitted at locations indicated.

.3 Do blasting operations in accordance with local bylaws.

.4 Use rock removal procedures to produce uniform and stable excavation surfaces. Minimize
overbreak, and to avoid damage to adjacent structures.

.5 Excavate rock to horizontal surfaces with slope not to exceed that approved by Geotechnical
Engineer.

.6 Prepare rock surfaces which are to bond to concrete, by scaling, pressure washing and broom
cleaning surfaces.
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.7 Excavate trenches to lines and grades to minimum of 300 mm below structure or as indicated
on Drawings.

.8 Cut trenches to widths as indicated.

.9 Use pre-shearing, cushion blasting or other smooth wall drilling and blasting techniques or
directed by Engineer for all final exposed rock face surfaces.

.10 Remove boulders and fragments which may slide or roll into excavated areas.

.11 Correct unauthorized rock removal at no extra cost, in accordance with Section 31 23 00 -
Excavating, Trenching and Backfilling.

3.3 Rock Disposal

.1 Dispose of surplus removed rock at an approved location off site.

.2 Contractor is responsible for all disposal costs.

END OF SECTION
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1. GENERAL

1.1 Description

.1 The objective of scaling is to remove loose blocks of rock from a rock face using either hand
scaling bars, trim blasting, hydraulic splitters or the bucket of an excavator, as appropriate.

.2 The Engineer shall determine the areas to be scaled and the scaling method to be employed.

1.2 Related Work

.1 Section 31 23 17:  Rock Removal.

.2 Section 31 23 15:  Blasting.

2. PRODUCTS

Not Applicable

3. EXECUTION

3.1 Preparation

.1 During scaling, all structures shall be protected from falling rock by covering the blast with
blasting mats, reject ballast or similar material, or other approved method.

3.2 Execution

.1 Scaling shall be conducted as required by the Contract Administrator.

.2 Hand scaling shall be employed except where other means, such as hydraulic splitters, or
controlled blasting, are required by the Contract Administrator.

.3 Scaling shall start at the top of the slope and work downwards, to ground level.

.4 After scaling, the new face shall be inspected by the Contract Administrator to determine
whether additional scaling is required.

.5 Rocks which hang up on the slope above a structure after scaling shall be removed.

.6 If blasting is required, refer to Section 31 23 15.  Specifically, the charge used shall be
sufficient to remove the block but not damage the surrounding rock.  If drilling is required,
the holes shall be parallel, drilled in straight lines, and have a spacing equal to about 10 to 15
times the hole diameter.  Drill holes shall be loaded with sufficient explosive to break the
rock between the holes but not damage the new face.  All blasting shall be conducted by a
blasting Contractor in accordance with the applicable Workers' Compensation Board
regulations. Blasting designs shall be reviewed by the Contract Administrator.

.7 The excavated material including rock, soil and vegetation shall be disposed of offsite.

END OF SECTION
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1. GENERAL

1.1 Scope of Work

.1 Provide all labour, materials, tools and equipment to supply and install a dewatering system
as required which will permit safe and proper execution of work and will result in obtaining
a stable substantially dry sub-grade for execution of subsequent operations.

.2 Design dewatering system which will prevent erosion and loss of soil and settlement of
structures.

.3 Install dewatering system to effect efficient construction of excavations.

.4 Obtain any required permits to install and operate dewatering system. Comply with all
applicable regulations and environmental requirements.

.5 Install all necessary sediment control ponds and other sediment control devices associated
with the discharge of water from the dewatering system.

1.2 Reference

.1 Refer to the Geotechnical Report provided as an Appendix to the Contract Documents

1.3 Related Work

.1 Section 01 35 35:  Environmental Protection.

.2 Section 31 23 01:  Excavation, Trenching and Backfilling.

1.4 Submittals

.1 Submit dewatering plan in accordance with Section 01 32 19 – Submittals.

1.5 Qualifications of Subcontractors

.1 Work of this Section shall be executed only by a Contractor or Subcontractor who has
adequate equipment and skilled tradesperson with proven experience in this type of work.

1.6 Protection

.1 Protect existing installations, including buildings, structures, sewers, water lines, fences,
service poles, wires, underground services or paving located on this or adjoining properties
from damage while work of this Section is in progress.  Make good all damage resulting
thereto to the satisfaction of the Engineer.
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2. PRODUCTS

2.1 Material

.1 All equipment and materials used in the dewatering system and in its construction, shall be
in good condition and capable of trouble-free continuous operation.  No marginal design or
equipment showing excessive wear will be accepted.

3. EXECUTION

3.1 Examination

.1 Examine the site and determine the nature and extent of material which will be dewatered
and other pertinent site conditions.  Review site survey and geotechnical subsoil
investigation reports.

.2 No allowances will be made by the Owner for difficulties encountered or expenses incurred
due to any site condition visible or known to exist prior to tender closing.

3.2 Design and Installation of Dewatering System

.1 The dewatering system shall be capable of controlling the water level below the ground
surface, by any means required, with all wells, connecting pipes, sumps, pumps and other
equipment necessary to meet the dewatering requirements specified herein.

.2 The dewatering system shall be capable of lowering the water level in advance of excavation
to a minimum of 1.0 m below the excavation level at all times.

.3 Accomplish method and operation of dewatering system in a manner which will preserve the
strength of the foundation soils and structures, will not cause instability of the excavation
slopes, prevent seepage boils, softening of the soil strata and will not result in damage to
existing structures.

.4 Should any damage to the work, in the opinion of the Contract Administrator, be due to the
inadequacy or failure of the dewatering system in part or in total, then supply of all labour,
materials, and the performance of all work necessary to carry out additional or remedial
work resulting from such damage shall be undertaken at no additional cost to the Owner.

.5 Install dewatering system so that there will be no loss of fines from the soil strata.

.6 Provide all necessary piezometers and observation wells suitable for accurately monitoring
ground water levels during dewatering operations.  Piezometers shall be capable of
monitoring ground water levels at least 1.5 m below the design low ground water level
during dewatering.

.7 Dispose of water in such a manner so as not to be detrimental to public health, environment,
public and private property, or any portion of work completed or under construction.
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.8 Insulate piping and fittings and provide shelter and heating as necessary to maintain
dewatering system in operation during cold weather.

3.3 Discharge and Control of Water

.1 Water shall be disposed of so as not to be injurious to public health or safety, to property, to
the environment or to any part of the work completed or under construction.  Pumped water
shall not be discharged directly to water courses or local drainage channels.  The pumped
water shall be directed to a sediment control pond prior to discharge to the existing outfall
chamber on site.

.2 Settling ponds, sediment basins and other sediment control devices shall be constructed and
maintained in an effective, functioning and stable condition in accordance with local
requirements.

3.4 Records

.1 Keep accurate records of the construction of the dewatering system.

.2 Keep records of piezometer water levels, quantity of water being pumped and number of
pumps operating on a daily basis.

3.5 Maintenance and Removal of Dewatering System

.1 Maintain the dewatering system in good repair to perform its function at design capacity
until the structure and related piping is complete to the satisfaction of the Engineer.

.2 Repair of damage done to structure or pipes and corrective measures necessary due to failure
of the dewatering system or premature removal of the dewatering system shall be at the
Contractors expense.

3.6 Cleaning

.1 Promptly as work proceeds and upon completion of work, remove all surplus materials,
tools, equipment, and debris and leave place of work in a clean and tidy condition to
complete satisfaction of Engineer.

END OF SECTION
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1. GENERAL 

1.1 Summary 

.1 This Section describes methods that are to be used by the Contractor to confirm and provide 
quality control of compaction of fill and backfill. 

1.2 Related Sections 

.1 Section 31 23 01 – Excavation, Trenching and Backfilling. 

.2 Section 31 05 15 – Aggregates and Granular Materials. 

1.3 References 

.1 The following is a list of standards that will need to be complied with. 

.1 ASTM C136/D422, Standard Test Method for Particle-Size Analysis of Soils.  

.2 ASTM D75, Standard Practice for Sampling Aggregates.  

.3 ASTM D698 Standard Test Method for Laboratory Compaction Characteristics of Soil 
Using Standard Effort.  

.4 ASTM D1557 Standard Test Method for Laboratory Compaction Characteristics of Soil 
Using Modified Effort.  

.5 ASTM D2216 Standard Test Method for Laboratory Determination of Moisture 
Content of Soil and Rock.  

.6 ASTM D2487 Standard Classification of Soils for Engineering Purposes (Unified Soil 
Classification System).  

.7 ASTM D4318, Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity 
Index of Soils.  

.8 ASTM D2216/D4718, Standard Practice for Correction of Unit Weight and Water 
Content for Soils Containing Oversize Particles.  

1.4 Definitions 

.1 Field Density 

.1 Density of placed and compacted aggregate as measured by a nuclear densometer or 
other accepted industry standard and expressed as a ratio, in percent, of field density to 
reference density. 
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.2 Apply corrections for oversize material to either as-compacted field dry density or 
maximum dry density in accordance with ASTM D4718, as determined by Engineer. 

.2 Lift 

.1 Loose (uncompacted) layer of material. 

.3 Field Moisture Content   

.1 Value of moisture content of soil in percent as determined by nuclear densometer. 

.4 Reference Density 

.1 Laboratory test, per ASTM D698/07 or D1557/07, as applicable, used for comparison 
with field density values for compliance. 

.5 Reference Moisture Content 

.1 Determined in accordance with ASTM D698 or D1557/07, as applicable, used for 
comparison with field moisture content values for compliance. 

1.5 Submittals 

.1 Procedures: Section 01 32 19. 

.2 Complete field density test reports on daily basis for the fill and backfill areas compaction 
testing. Provide field density reports to Engineer.  

2. PRODUCTS 

Not Applicable. 

3. EXECUTION 

3.1 Compaction 

.1 Each lift shall be compacted to not less than the percentage of densities specified in Contract 
Documents. 

.2 Fill to be compacted is to be placed in loose lifts not exceeding 300 mm thickness and 
compacted to required density below foundations and grade-supported slabs, behind below-
grade walls, within pipe trenches, for subbase and base layers of pavement and elsewhere as 
required. Test each 300 mm thickness of fill placed following placement and compaction to 
confirm specified density is achieved.  

.3 Control moisture content of the backfill material by adding water or drying the material, as 
required.  
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.4 Backfill evenly around structures to minimize unbalanced lateral earth pressure, where 
applicable.  

.5 Do not use backfill material which is frozen or contains ice, snow or debris. Areas to be 
backfilled are to be free from debris, snow, ice, standing water and frozen ground. 

3.2 Compaction Equipment 

.1 Compaction equipment is to be capable of obtaining required field densities in materials 
placed. 

3.3 Compaction Deficiencies 

.1 The Engineer shall review all field density test results.  

.2 Fills, embankments, backfills, trench backfills, or base courses that do not meet the specified 
requirements shall be removed or re-worked and re-compacted until the requirements are 
satisfied. Additional testing to evaluate the lateral extent of areas that do not meet the 
specified requirements and retesting after re-compaction will be paid for by the Contractor. 

3.4 Field Quality Control 

.1 Laboratory Tests Required: 

.1 Standard Test Method for Laboratory Compaction Characteristics of Soil based on 
ASTM D1557-07 or ASTM D698/07. 

.2 The following tests shall be performed for each principal type of material or 
combination of materials encountered or utilized.  

.1 Compaction test 

.2 Liquid limit test 

.3 Plastic limit test (and determination of plasticity index) 

.4 Gradation test 

.3 The tests listed above shall be performed on additional samples as directed by the 
Engineer. 

.4 Results of these tests shall be the basis of control for compaction. 

.2 Minimum Field Tests Required 

.1 Project Site Grading: One field density test and field moisture content test per 100 m2 
per lift, but not less than one of each test per day of fill placement.  

.2 Test rates and frequencies shall be at the following minimum frequencies 



Village of Lions Bay DIVISION 31 Section 31 24 14 
Water Storage Replacement  Page 4 of 4 
Project No. 60546407  November 2017 

Compaction Control and Testing 

31 24 14 Compaction Control and Testing_FINAL.doc 

.1 Pipe Zone (Bedding / Surround) 

.1 Compaction:  1 test / 10 lm of trench (at top of pipe zone). 

.2 Backfilling  

.1 Compaction:  2 tests / 50 lineal metres / 0.3 m depth of fill. 

.2 Sieve:  1 test / material source / 1000 m3. 

.3 Granular Base 

.1 Compaction:  1 test / 500 m2 (approximately 50 m length). 

.2 Sieve:  1 test / material source / 1000 m3. 

.4 Granular Subbase 

.1 Compaction:  1 test / 500 m2 (approximately 50 m length). 

.2 Sieve:  1 test / material source / 1000 m3. 

.3 Nuclear methods are to be used for determining field density and field moisture content. 
Site calibration of the nuclear densometer is to be carried out before each site visit to 
conduct density testing.  

.4 All field density and moisture content tests are to be referenced to reference density for 
the soil being tested.  

.5 Additional field density and field optimum moisture content tests are to be performed as 
directed by the Contract Administrator.  

END OF SECTION 
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1. GENERAL

1.1 DESCRIPTION

.1 This Section specifies requirements for supplying, producing and placing crushed gravel or
quarried stone as granular base and sub-base to lines, grades and typical cross-sections as
indicated.

2. PRODUCTS

2.1 MATERIALS

.1 Granular Base:

.1 Granular materials in accordance to Section 31 05 15

.2 Granular Sub-Base:

.1 Granular materials in accordance to Section 31 05 15

3. EXECUTION

3.1 INSPECTION OF UNDERLYING SUB-BASE OR SUB-GRADE

.1 Do not place granular sub-base until subgrade surface is inspected and approved by Engineer.

.2 Do not place granular base until finished sub-base surface is inspected and approved by
Engineer.

3.2 PLACING

.1 Place material on clean unfrozen surface, properly shaped and compacted and free from snow
and ice.

.2 Place granular base materials using methods which do not lead to segregation or degradation
of aggregate.

.3 Place sub-base material to full width in uniform layers not exceeding 300 mm compacted
thickness.

.4 Place  base  material  to  full  width  in  uniform  layers  not  exceeding  150  mm  compacted
thickness.

.5 Shape each layer to smooth contour and compact to specified density before succeeding layer
is placed.
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.6 Remove and replace that portion of layer in which material becomes segregated during
spreading.

3.3 COMPACTION EQUIPMENT

.1 Use compaction equipment capable of obtaining required densities.

3.4 COMPACTING

.1 Compact granular sub-base and base material to density not less than 95% Modified Proctor
Density.

.2 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base or base.

.3 Apply water as necessary during compaction to obtain specified density.  If material is
excessively moist, aerate by scarifying with suitable equipment until moisture content is
corrected.

.4 In areas not accessible to rolling equipment, compact to specified density with mechanical
tampers acceptable to the Engineer.

3.5 FINISH TOLERANCE

.1 Finished compacted surfaces of base and sub-base to be within plus or minus 10 mm of
established grade and cross-section but not uniformly high or low.

.2 Correct surface irregularities by loosening and adding or removing material until surface is
within specified tolerance.

3.6 PROOF ROLLING

.1 For proof rolling use fully loaded single or dual axle dump truck.

.2 Engineer may authorize use of other acceptable proof rolling equipment.

.3 Proof roll top of base upon completion of fine grading and compaction.

.4 Make sufficient passes with proof roller to subject every point on surface to three separate
passes of loaded tire.

.5 Where proof rolling reveals areas of unsuitable subgrade:

.1 Remove base, subbase and subgrade material to depth and extent directed by Engineer.

.2 Backfill excavated subgrade and approved embankment material and compact in
accordance to Section MMCD 31 23 01.

.3 Replace base and subbase material and compact in accordance with this Section.
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.6 Where proof rolling reveals areas of unsuitable base or subbase, remove unsuitable materials
to a depth and extent directed by Engineer and replaced with new materials in accordance with
this Section at no extra cost.

3.7 MAINTENANCE

.1 Maintain finished sub-base in condition conforming to this Section until succeeding material is
applied.

.2 Maintain finished base in condition conforming to this Section until succeeding material is
applied.

3.8 INSPECTION AND TESTING

.1 Testing of materials and compaction will be carried out by testing laboratory designated by
Engineer.  Frequency of tests will be as determined by Engineer.

.2 Refer to Section 01 45 10.

END OF SECTION
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1. GENERAL

1.1 Description

.1 This section specifies requirements for chain link fences and gates.

1.2 Location

.1 The location of the chain link fences and gates is shown on the Drawings.

1.3 Quality Assurance

.1 Fence erection shall be carried out by experienced fence construction personnel.

.2 Supply materials to CGSB-138.1.

2. PRODUCTS

2.1 Fabric

.1 Fabric height of 1.8 m.

.2 Chain Link 50 mm x 50 mm mesh with 3.5 mm thick wire, galvanized with an average of
490 g of zinc per m2 of surface area (Grade 1).

.3 Wire to conform to ASTM-A817.

2.2 Wire

.1 Tension wire - 5 mm galvanized.

2.3 Posts and Rails

.1 Terminal posts, line posts, braces and rails to ASTM-A53.

.2 Line Posts - 60 mm O.D. c/w tops.

.3 Terminal Posts - for ends, gates and corners - 90 mm with gate posts as specified in
Article 2.5.

.4 Top Rail - 45 mm O.D. standard galvanized pipe.

.5 Bracing - 45 mm O.D. standard galvanized pipe.

.6 Posts heights to be suitable for hole depths specified.

.7 For installation of posts on lock block wall, provide minimum 200 square end plate c/w
gussets and hilti connection to block.

2.4 Fittings

.1 Top rail ends, brace bands, tension bars, arms, tops, sleeves, hinges and latches in
accordance with Frost fence details.
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.2 All fittings to be hot dipped galvanized steel or cast aluminum.

.3 Terminal and gate posts to have dome tops.

.4 Fasteners - 5 mm aluminum or 3 mm steel.

.5 Stretcher Bars - min 5 x 20 steel.

2.5 Gates

.1 Gates to be framed with steel pipe ASTM-A120 standard weight galvanized after welding.
Use 45 mm O.D. pipe for outside frame and 35 mm O.D. pipe for bracing.

.2 Gate fabric to be the same as fence fabric.

.3 Gate posts to conform to the following:

Opening Gate Post O.D.
Single to 3.0 m and 90 mm
Double to 6.0 m

Single from 3.0 to 4.2 m 114 mm
double to 8.5 m

Single from 4.3 m to 7.6 m 170 mm
and double from 8.5 m to 12 m

.4 Gate hardware to include galvanized malleable iron hinges, lockable hatch and latch catch.

.5 Double gates to have centre rest with drop bolt for closed position and chain hold - open for
open position.

.6 Gate braces to be 45 mm O.D. galvanized steel.

2.6 Concrete

.1 Compressive strength 20 MPa at 28 days.

.2 Use type 10 normal cement.

3. EXECUTION

3.1 General

.1 Install fence to CGSB-138.3.

3.2 Grading

.1 Remove debris and grade between posts to provide ground clearance between 40 mm and
70 mm.

3.3 Post Setting

.1 Line post holes to be 1000 mm deep, 250 mm diameter.
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.2 Terminal post holes to be 1200 mm deep, 300 mm diameter.

.3 Line posts to be spaced maximum 3.0 m.

.4 Set posts in line and plumb so that the fence forms a straight line between corner posts.

.5 Set posts in concrete and extend concrete above grade for drainage.

.6 Install straining posts where required.

.7 Refer to site conditions for drilling and anchoring posts into rock.  Drill holes into rock and
set posts with not-shrink grout.

3.4 Fence Erection

.1 Allow concrete to cure sufficiently before erecting fence - minimum 5 days.

.2 Set braces between end posts, gate posts and line posts.

.3 Set fittings in place and stretch fabric in place.

.4 Install top rail and fasten to posts with caps.

.5 Secure fabric with tie wires at 450 mm intervals.

3.5 Gate Installation

.1 Locations and sizes of gates are shown on the Drawings.

.2 Set gate bottom 40 mm above ground surface.

3.6 Cleanup

.1 Touch up damaged galvanized by cleaning with a wire brush and applying two (2) coats of
touch up paint for galvanized metal.

.2 Clean up debris and earth removed from posts holes and trim areas disturbed.

END OF SECTION
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1. GENERAL

1.1 Work Included

.1 This Section includes supply and installation of  precast “lock-block” wall as shown on
Drawings.

1.2 Related Work

.1 Section 31 23 01 – Excavating, Trenching, Backfilling

.2 Section 32 11 16.1  – Granular Subase

.3 Section 32 11 23 – Granular Base

1.3 Submittals

.1 Submit Shop Drawings for proposed precast concrete blocks.

.2 Submit manufacturers recommended installation procedures.

2. PRODUCTS

2.1 Materials

.1 Precast concrete blocks to be supplied smooth surface finish.

.2 Top block in wall to have flat top.

3. EXECUTION

3.1 Excavation and Backfill

.1 Excavation and backfill in accordance with Section 31 23 01 – Excavating, Trenching, and
Backfilling

.2 Install base and subase in accordance with Contract drawings

3.2 Precast Block Placement

.1 Place precast blocks in accordance with manufacturers installation instructions to heights
specified on Contract drawings

END OF SECTION
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1. GENERAL

1.1 Documents

.1 This section of the Specifications forms part of the Contract Documents and is to be read,
interpreted and coordinated with all other parts.

.2 Refer to the Landscape Drawings as part of the Contract Documents for details pertaining to
soil types for plants and plantings.

1.2 Source Quality Control

.1 Advise the Engineer of sources of planting soil to be utilized 7 days in advance of starting
work.

.2 Contractor is responsible for soil analysis and requirements for amendments to supply
planting soil as specified.  Provide soil analysis report for the proposed soil to the Engineer
for approval.

2. PRODUCTS

2.1 Planting Soil

.1 Planting soil for seeded areas:  mixture of mineral particulates, micro-organisms and organic
matter which provides suitable medium for supporting intended plant growth.

.1 Soil texture based on The Canadian System of Soil Classification, to consist of 50-70%
sand and contain 3-8% organic matter by weight.

.2 Fertility:  major soil nutrients present in following ratios:

.1 Nitrogen (N): 20-40 micrograms of available N per gram of topsoil.

.2 Phosphorus (P): 10-20 micrograms of phosphate per gram of topsoil.

.3 Potassium (K): 80-120 micrograms of potash per gram of topsoil.

.4 Calcium, magnesium, sulphur and micro-nutrients present in balanced ratios to
support germination and/or establishment of intended vegetation.

.3 pH value 5.5 to 7.5.

.4 Contain no toxic elements or growth inhibiting materials.

.5 Free from:

.1 Debris and stones over 30 mm diameter such that 85-100% pass a 9.5 mm sieve.

.2 Course vegetative material 10 mm diameter and 100 mm length, occupying more
than 2% of soil volume.
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.3 Crabgrass, couchgrass, equisetum or noxious weeds or seeds or parts thereof.

.6 Consistency:  friable when moist.

.7 Planting soil and amendments to be mixed off-Site prior to placement.

2.2 Soil Amendments

.1 Peat moss:

.1 Horticultural grade.

.2 Derived from partially decomposed species of Sphagnum mosses.

.3 Elastic and homogeneous, brown in colour.

.4 Free of wood and deleterious material which could prohibit growth.

.5 Shredded particle minimum size 5 mm with 95-100% passing a 9.5 mm sieve.

.6 pH value not less than 3.5 and not greater than 4.5.

.7 Organic content to be no less than 90% based on dry weight as determined by ash
analysis.

.2 Sand - washed coarse silica sand, medium to coarse texture:

.3 Limestone:

.1 Ground agricultural limestone containing minimum calcium carbonate equivalent of
85%.

.2 Gradation requirements - percentage passing by weight, 90% passing 1.0 mm sieve,
50% passing 0.125 mm sieve.

.4 Fertilizer:

.1 Lime to include coarse (60 mesh) dolomite lime.

.2 Fertilizer to uniform composition, free flowing and dry, granular, drill form, or pelleted
commercial product with 50% of total nitrogen derived from natural organic material in
a slowly available form.

.5 Mulch:

.1 Mulch shall be Answer Garden Products Humus Builder or approved equivalent; dark
brown in colour and free from all growing medium, stones, roots or other extraneous
matter; free of weeds, seeds and spores.
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3. EXECUTION

3.1 Preparation of Existing Grade

.1 Verify that grades are correct.  If discrepancies occur, notify the Engineer and do not
commence Work until instructed by the Engineer.

.2 Grade soil, eliminating uneven areas and low spots, ensuring positive drainage, and
dispersion of surface flow of water, preventing concentration of flow and potential erosion.
The Contractor is responsible for prevention and/or repair of areas eroded by surface water
flow, including regrading, placing riprap, sediment control fencing, straw mat, hay bales,
and the like placed to the satisfaction of the Engineer.

.3 Remove debris, roots, branches, stones in excess of 50 mm diameter and other deleterious
Materials.  Remove soil contaminated and petroleum products.  Remove debris which
protrudes more than 75 mm above surface.  Dispose of removed material off-site or to a
disposal site within the watershed area designated by the Engineer.

.4 Coarse cultivate entire area which is to receive topsoil to depth of 100 mm.  Cross-cultivate
those areas where equipment used for hauling and spreading has compacted soil.

3.2 Placing and Spreading of Planting Soil

.1 Place planting soil after the Engineer has accepted subgrade.

.2 Spread planting soil in uniform layers not exceeding 100 mm, over unfrozen subgrade free
of standing water.

.3 Spread planting soil as indicated to following minimum depths after settlement and 80%
compaction:

.1 100 mm for lawn areas.

.2 150 mm for ground cover areas.

.3 300 mm for shrub areas.

.4 225 mm for bottom of root ball for tree pits.

.4 Manually spread planting soil around trees, shrubs and obstacles.  Provide 450 mm planting
soil depth for shrubs.

.5 Nutrimulch all planting areas with 50 mm continuous depth including 3.0 m diameter around
trees.

3.3 Finish Grading

.1 Grade to eliminate rough spots and low areas and ensure positive drainage.  Prepare loose
friable bed by means of cultivation and subsequent raking.
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.2 Consolidate topsoil to required bulk density using equipment approved by the Engineer.
Leave surfaces smooth, uniform and firm against deep footprinting.

3.4 Acceptance

.1 The Engineer will inspect and test topsoil in place and determine acceptance of Materials,
depth of topsoil and finish grading.  Approval of topsoil Materials subject to soil testing and
analysis.

3.5 Restoration of Stockpile Sites

.1 Restore stockpile sites acceptable to the Engineer.

3.6 Surplus Material

.1 Dispose of materials not required off-Site.

END OF SECTION
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1. GENERAL 

1.1 Material Certification 

.1 Submit manufacturer’s test data and certification that pipe materials meet requirements of 
this Section at least 5 days prior to commencing Work.  Include manufacturer’s drawings, 
information and shop Drawings where pertinent. 

1.2 Shop Drawings 

.1 Submit shop Drawings in accordance with Section 01 32 19 - Submittals. 

.2 Submit manufacturer's test data and certification that  pipe materials meet requirements of 
this section at least 4 weeks prior to commencing work. 

.3 Provide data to produce record drawings, including direction for opening valves, list of 
equipment required to operate valves, details of pipe material, location of valves, hydrants, 
tie-in connections, caps, tees and elbows. 

.4 Include maintenance and operating instructions in accordance with Section 01 78 19. 

.5 Provide record drawings, details of pipe material and location of valves. 

1.3 Scheduling of Work 

.1 Schedule work to minimize interruptions to existing services. 

.2 Submit schedule of expected interruptions to Engineer and Owner for approval and adhere to 
interruption schedule as approved by Engineer. 

.3 Notify Engineer and Owner minimum of 48 h in advance of any interruption in service. 

.4 Notify fire department of any planned or accidental interruption of water supply to hydrants. 

.5 Advise Owner and local police department of anticipated interference with movement of 
traffic. 

1.4 Related Work 

.1 Section 31 23 01:  Excavating, Trenching and Backfilling. 

2. PRODUCTS 

2.1 Piping Identification 

.1 The drawings designate the size and line service specification of all pipe and fittings to be 
supplied by the Contractor. 

.2 Pipe Material Symbols for Line Identification: 
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SYMBOL PIPE MATERIAL 
 
DI Ductile Iron 
HDPE High Density Polyethylene 
GS Galvanized Steel 
PE Polyethylene 
PVC PVC 
RC Reinforced Concrete 
ST Steel 
SS Stainless Steel 

 
2.2 Piping Material, Joints and Fittings 

.1 Stainless Steel Pipe 

.1 Size and Location:  as shown on Drawings. 

.2 Material:  To AWWA C220 Schedule 10 – 316L Stainless Steel.  Refer to Section 33 
20 18 and 33 20 18A. 

.3 Joints: Welded.  Refer to Section 33 20 18 for welding requirements. 

.4 Fittings: Welded.  Refer to Section 33 20 18 for welding requirements. 

.2 Steel Pipe 

.1 Refer to section 33 20 17.  

.2 Size and Location:  as shown on Drawings. 

.3 Material:  To AWWA C200 (minimum wall thickness 9.5 mm) as specified on 
Drawings and electrically welded.  Steel to ASTM A36. 

.4 Joints: Welded. Refer to Section 33 20 17 for welding requirements. 

.5 Fittings: Welded. Refer to Section 33 20 17 for welding requirements. 

.6 Flanges:  Steel pipe flanges to AWWA C207.  Dimensions for fabricated steel fittings 
to AWWA C208. 

.7 Tie Rods:  continuous threaded. 

.8 Finishes:  inside wetted surfaces to be sandblasted and liquid epoxy coated to AWWA 
C-210 and NSF-61 specifications. Finish coating to be blue epoxy enamel. 

.3 Ductile Iron Pipe 

.1 Size and Location:  as shown on Drawings. 

.2 Material:  To AWWA C151, pressure class 350 (minimum thickness 6.4 mm), 
satisfying AWWA C104 and NSF-61 specifications with cement mortar lining. 
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.3 All ductile iron pipes and components to be polyethylene wrapped/bagged as per 
AWWA C105. 

.4 Joints and Fittings:  single rubber gasket push-on bell and spigot type and/or 
mechanical pipe joints to AWWA C111. 

.4 PVC Pipe (storm) 

.1 PVC Gravity Pipe 

.1 Size and location:  as shown on Drawings. 

.2 Material:  PVC – DR35 to CSA B182.2. 

.3 Fittings:  PVC to CSA B182.2. 

.4 Joints:  Gasketed push-on joints. 

.5 PVC Perforated Pipe (tank underdrain) 

.1 Size and Location:  as shown on Drawings. 

.2 Material:  PVC Series 160 (SDR26) to CSA B137.3 – Rigid Poly (Vinyl Chloride) 
(PVC) Pipe for Pressure Applications.  Drilled perforated pipe with two rows of 16mm 
diameter holes, spaced 150mm along the pipe (centre to centre), with a radial separation 
of 120 degrees between rows. 

.3 Fittings:  PVC to CSA B137.2 or 137.3. 

.4 Joints:  Gasketed bell and spigot push-on joints. 

2.3 Pipe Bedding and Surround Material 

.1 Type 4 granular fill material to Section 31 23 01 - Excavating, Trenching and Backfilling. 

.2 Concrete mixes and materials required for bedding cradles, encasement, supports, trench 
dams, thrust blocks: to Section 03 30 00 - Cast-in-Place Concrete. 

2.4 Backfill Material 

.1 Type 1 fill material under travelled surfaces, in accordance with Section 31 23 01 - 
Excavating, Trenching and Backfilling. 

.2 Type 3 fill material under untraveled surfaces in accordance with Section 31 23 01 - 
Excavating, Trenching and Backfilling. 

2.5 Couplings 

.1 General Requirements 

.1 Suitable for pressure class specified in Contract Documents. 
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.2 To AWWA C219. 

.3 Anti–corrosion of interior and exterior centre sleeve and end rings to AWWA C213, 
AWWA C210 or AWWA C550 as specified in the Contract Documents.  

.4 Bolts and nuts stainless steel to ASTM F593 or ASTM F738 for bolts and ASTM F594 
or ASTM F836M for heavy hex nuts. 

.5 Couplings shall be restrained. 

.2 Plain end or transition couplings as specified in Contract Documents.  

.3 Flanged coupling adapters as specified in the Contract Documents.  

.4 Grooved Joint Couplings 

.1 Fabricate grooved joint couplings of ductile iron to ASTM A536, and in accordance 
with AWWA C606. 

.2 For steel pipe, provide cut grooves in pipe and fittings in accordance with AWWA 
C606. Alternatively, rolled grooves and roll-groove type joints may be used on bare 
steel pipe. Rolled grooves and roll-groove type joints are not acceptable on steel pipe 
that is internally lined. 

.3 Cut grooved joints are not acceptable in stainless steel piping less than schedule 40S 
and PVC piping less than schedule 80. Provide suitable end pipe piece for grooving as 
needed if piping wall is thinner. 

.4 For all grooved joints, grind or buff edges to a minimum radius of 6 mm. Coordinate 
with coupling manufacturer to ensure proper fit. 

.5 In grooved joint piping systems requiring end-seal type gaskets, provide grooved joint 
couplings and grooved pipe in accordance with gasket manufacturers recommendations. 
Acceptable manufacturers:  

.1 Gustin-Bacon  

.2 Victaulic. 

.3 Or approved equal.   

.6 Where grooved joint fittings are shown for use in steel piping systems, meet the 
following requirements: 

.1 For flexible style couplings, where grooved joints are used, acceptable products 
are:  

.1 Gustin-Bacon 100 

.2 Victaulic Style 77 

.3 Or approved equal.   
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.2 With the Engineer’s prior acceptance, flange assemblies may be substituted for 
above-ground steel piping which is not lined where rigid style couplings are shown 
or specified. Note any such substitutions in the submittals prior to fabrication. 

.7 Where grooved joint fittings are shown for use in stainless steel piping systems, meet 
the following requirements: 

.1 For flexible style couplings where grooved joints are used for noise and vibration 
control. Acceptable products are:  

.1 Victaulic Style 77S  

.2 Or approved equal.  

2.6 Joint Harnesses 

.1 All watermain joints to be restrained.  

.2 Provide number of joint harnesses as specified based on pipe diameter, bolt size and working 
pressure. 

.3 Each joint harness to include:  two lugs welded to pipe, one deflection ring, steel tie-bolt and 
two nuts.  

2.7 Coatings 

.1 Refer to Paragraph 2.2 for interior and exterior coatings for pipe material. 

2.8 Valve and Valve Box  

.1 Mainline Valve – General Requirements;  

.1 Valves to open counter clockwise. 

.2 All valves to have manufactures’ name, year of manufacture, size and working pressure 
on the bonnet or body  

.3 Valves 400mm and larger to have by-pass sized to AWWA C500 

.4 Gate valves 400mm and larger to have gear operators. 

.2 Mainline Gate Valves: 

.1 Locations of solid wedge or double disc valve and resilient-seated valves show on 
Contract Drawings. 

.2 To  AWWA C509: 75mm to 300mm to working pressure 1380 kPa; Gray cast or 
ductile iron body, resilient seated, non-rising stem, hub or flange ends. 

.3 Stem seal to be O-ring type. 

.4 Hydrant Valves – to be specified for mainline gate valves 
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.5 Valves to be complete with 50mm square operating nut for underground service. 

.3 Mainline Butterfly valves: 

.1 Material:  to ANSI/AWWA C504, short body, buried service condition, manual gear 
box, with combination handwheel, 50 mm square operating nuts, end flanges suitable to 
mating to ANSI B16.5 Class 150 flange joints. 

.4 Air Release, Air/Vacuum and Combination Air Valves: 

.1 Gray cast iron or ductile iron body 

.2 Threaded or flanged connection 

.3 Maximum working pressure 2070 kPa. 

.4 To AWWA C512 

.5 Mainline Valve Boxes 

.1 To be as specified in Contract Documents; telescoping, cast iron, top flange type 
service box. 

.2 Valve box riser to be 150mm diameter PVC DR35 or better. 

.6 Check Valves:  

.1 Material:  to ANSI/AWWA C508: 50 to 300mm to working pressure 1200 kPa; 400 to 
500mm to working pressure 1035 kPa; gray cast iron or ductile iron body, clear 
waterway type, metal to metal seat, mechanical joint ends to AWWA C111 or flanged 
ends to AWWA C110 

2.9 Bolts and Nuts 

.1 Bolts and nuts to ASTM A307, Grade B Steel, hex head style zinc plated to ASTM B633.  
Coat exposed fasteners with petroleum tape, mastic and paste. 

2.10 Cathodic Protection 

.1 Provide cathodic protection of piping, pipe fittings and appurtenances.  

.2 Cables 

.1 Single conductors to be stranded copper, type RWU75 XLPE insulated except as noted.  

.2 Size cables as follows:  

.1 Test Leads: #10 AWG 

.2 Reference Electrode: #10 AWG 

.3 Anode: #10 AWG 



Village of Lions Bay DIVISION 33 Section 33 11 13 
Water Storage Replacement Page 7 of 12 
Project No. 60546407 November 2017 

Waterworks 

33 11 13 Waterworks_FINAL.doc  

.4 Continuity bond: #8 AWG. 

.3 Copper Sleeves 

.1 Copper sleeve for thermite welding #10 AWG cable to the pipe to be CAB – 133- 1H. 

.2 Copper sleeve for thermite welding #8 AWG cable to the pipe to be CAB – 133- 1L. 

.4 Test Station Terminal 

.1 Test Station terminal to be Cott Manufacturing Big Fink with eleven terminals colour 
coded or approved equivalent. 

.2 Test station cover to be Terminal City telescopic valve box or approved equivalent.  

.5 Zinc Reference Electrodes 

.1 Zinc reference electrodes to be 300 mm long, 12 mm in diameter and have a 
composition as specified by ASTM B418 (latest revision), Type 1, packaged in 
cardboard tubes with a backfill composed of 75% gypsum, 20% bentonite and 5% 
sodium sulphate.  

.2 Provide #10 AWG RWU (red) insulated stranded cable with each electrode. The cable 
length to be sized to reach the test station.  

.6 Anodes 

.1 Use high potential magnesium anodes, packaged in cardboard tubes with a backfill 
composed of 75% gypsum, 20% bentonite and 5% sodium sulphate.  

.2 Provide #10 AWG RWU (blue) insulated stranded copper cable with each anode. The 
cable length to be sized to reach the test station or the fitting as required.  

.7 Trench Marker 

.1 Minimum 100mm wide, minimum 3.5 mils thick, heavy duty polyethylene. Yellow 
with black letters displaying: “CAUTION – ELECTRICAL LINE BURIED BELOW”. 

2.11 Water Sample Pipe, Joints and Fittings 

.1 Pipe diameter 19 mm to 75 mm to be polyethylene to AWWA C901, pressure class 160 
tubing certified to CSA B137.12. 

.2 Water sample station: 

.1 Provide a water sampling station external to the Highway Tank.  

.2 Materials: Eclipse 88 as manufactured by Kupferle Foundry or approved equal.  

.3 Shall be non-draining unit that comes standard with a stainless steel and lead free brass 
waterway and a lockable cast-aluminum enclosure.  Shall be manual-draining, non-
freezing with use of an attachable manual hand pump.  
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.4 Shall be fully serviceable from above ground.  Certified to NSF-61. 

.3 Water sample pipe saddle: 

.1 Tapping threads to be tapered to AWWA C800. 

.2 Saddles for ductile iron pipe: 

.1 Shall have a ductile iron body to ASTM A536. 

.2 Anti-corrosion coating to AWWA C210 or AWWA C213 as specified in Contract 
Documents. 

.3 Two type 304 stainless steel U-bolt straps with minimum width per strap of 50 
mm.  

.4 Corporation stops 

.1 Bronze to ASTM B62, AWWA thread inlet, compression type outlet.  

.5 Curb stops 

.1 25 mm – to be bronze to ASTM B62; inverted key, ball or cylinder type construction 
utilizing O-ring seals. 

.2 Fittings – to be compression type for underground services.  

.3 All fittings and valve connections on polyethylene to have solid fluted stiffening liners 
manufactured from stainless steel to ANSI T304 designed for the appropriate type and 
inside dimension of pipe, warranted by the manufacturer for that use.   

2.12 Pipe Disinfection 

.1 Sodium hypochlorite or calcium hypochlorite to ANSI/AWWA B300 to disinfect water 
mains. 

3. EXECUTION 

3.1 Preparation 

.1 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and water 
before installation.  Carefully inspect Materials for defects to approval of Engineer.  Remove 
defective Materials from Work Site as directed by Engineer. 

3.2 Trenching 

.1 Do trenching work in accordance with Section 31 23 01 - Excavating, Trenching and 
Backfilling. 

.2 Trench depth to provide cover over pipe of not less than 0.9 m from finished grade or as 
indicated. 
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.3 Trench alignment and depth require Engineer’s approval prior to placing bedding material 
and pipe. 

3.3 Concrete Bedding and Encasement 

.1 Do concrete work in accordance with Section 03 30 00 - Cast-in-Place Concrete. Place 
concrete to details as indicated or as directed by Engineer. 

.2 Pipe may be positioned on concrete blocks to facilitate placing of concrete.  When 
necessary, rigidly anchor or weight pipe to prevent flotation when concrete is placed. 

.3 Do not backfill over concrete within 24 h after placing. 

3.4 Granular Bedding 

.1 Place granular bedding material in uniform layers not exceeding 150 mm compacted 
thickness to depth as indicated. 

.2 Do not place material in frozen condition. 

.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe. 

.4 Shape transverse depressions in bedding as required to suit joints. 

.5 Compact each layer full width of bed to minimum 95% Standard Proctor density in 
compliance with ASTM D698. 

.6 Fill authorized or unauthorized excavation below design elevation of bottom of specified 
bedding in accordance with Section 31 23 01 - Excavating, Trenching and Backfilling. 

3.5 Pipe Surround 

.1 Upon completion of pipe laying and after Engineer has inspected Work in place, surround 
and cover pipes as indicated. 

.2 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness 
as indicated.  Do not dump material within 2 m of pipe. 

.3 Place layers uniformly and simultaneously on each side of pipe. 

.4 Do not place material in frozen condition. 

.5 Compact each layer from pipe invert to mid height of pipe to minimum 95% Standard 
Proctor Density in compliance with ASTM D698. 

.6 Compact each layer from mid height of pipe to underside of backfill to minimum 95% 
Standard Proctor Density in compliance with ASTM D698. 
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3.6 Pipe Installation 

.1 Handle pipe in accordance with manufacturer’s recommendations.  Do not use chains or 
cables passed through pipe bore so that weight of pipe bears upon pipe ends. 

.2 Lay and join pipes to manufacturer’s instructions and specifications except as noted 
otherwise herein.   

.3 Horizontal tolerances: plus or minus 50 mm from specified alignment.  Vertical tolerances:  
plus or minus 10 mm from specified grade.  Reverse grade is not acceptable.   

.4 Lay pipes on prepared bed, true to line and grade.  Ensure barrel of each pipe is in contact 
with shaped bed throughout its full length. 

.5 Commence laying at outlet and proceed in upstream direction with socket ends of pipe 
facing upgrade. 

.6 Pipes on curved alignments: Do not exceed permissible joint deflection recommended by 
pipe manufacturer. 

.7 Keep jointing material installed pipe free of dirt, water and other foreign materials.  
Whenever work is stopped, install removable watertight bulkhead at open end of last pipe 
laid to prevent entry of water and foreign materials. 

.8 Cut pipes as required, as recommended by pipe manufacturer, without damaging pipe and 
leave smooth end at right angles to axis of pipe. 

.9 Joints: 

.1 Install gaskets as recommended by manufacturer. 

.2 Support pipes with hand slings or crane as required to minimize lateral pressure on 
gasket and maintain concentricity until gasket is properly positioned. 

.3 Align pipes carefully before joining. 

.4 Maintain pipe joints free from mud, silt, gravel and other foreign material. 

.5 Avoid displacing gasket or contaminating with dirt or other foreign material.  Remove 
disturbed or dirty gaskets; clean, lubricate and replace before joining is attempted. 

.6 Complete each joint before laying next length of pipe. 

.7 Minimize joint deflection after joint has been made to avoid joint damage. 

.8 Apply sufficient pressure in making joints to ensure that joint is complete as outlined in 
manufacturer’s recommendations. 

.10 Ensure completed joints are restrained by compacting bedding material alongside and over 
installed pipes or as specified otherwise. 
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.11 When any stoppage of work occurs, restrain pipes in an approved manner to prevent “creep” 
during down time. 

.12 Plug lifting holes with approved prefabricated plugs, to pipe supplier’s recommendations for 
sealing methods. 

.13 Make watertight connections to manholes.  Use shrinkage compensating grout when suitable 
gaskets are not available.  Core neat circular holes in walls of existing manholes.  Do not 
hammer or chip except as approved by Engineer. 

3.7 Backfill 

.1 Place and compact backfill material in accordance with Section 31 23 01 - Excavating, 
Trenching and Backfilling. 

3.8 Field Testing 

.1 Upon completion of installation, new water mains will require: 

.1 Pressure and Leakage Testing. 

.2 Bacteriological Sampling. 

.3 Taste and Odour Testing. 

.2 Testing of lines to be carried out in presence of Engineer. 

.3 Strut and brace caps, bends and tees, to prevent movement when test pressure is applied. 

.4 Expel air from lines, by slowly filling water mains. High points to be drilled and tapped and 
suitable cocks installed to vent air and to be shut when pressure is applied. Remove cocks 
after satisfactory completion of test and seal holes with tight fitting plugs. 

.5 No leakage permitted for welded steel lines, and potable water lines. 

.6 Apply pressure for 1 h for pressure test and 2 h for leakage test. 

.7 Examine exposed pipe, joints and fittings while system is under pressure. 

.8 Remove defective joints, pipe and fittings and replace with new sound material. 

.9 Define leakage as amount of water supplied from meter in order to maintain test pressure for 
2 h. 

.10 Do not exceed allowable leakage as defined in ANSI/AWWA C600. 

.11 Locate and repair defects if leakage is greater than amount specified in Article 3.9.10. 

.12 Repeat test until leakage is within specified allowance. 

.13 Complete backfill. 
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.14 Repeat test after completing backfill. Locate and repair defects and backfill. Repeat tests, 
repairs and backfills as needed until leakage is less than amount specified in 3.9.10. 

3.9 Cleaning and Flushing 

.1 Before flushing and testing, ensure sewer system is completely finished and make 
arrangements with Engineer for scheduling of testing. 

.2 Remove foreign material from pipe and related appurtenances by flushing with water.  Main 
to be flushed at water velocities as high as can be obtained from available water source.  
Continue flushing at least until flow from most distant point has reached discharge point and 
until water discharges is clean and clear. 

END OF SECTION 
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PART 1   GENERAL 

1.1 DESCRIPTION 

1.1.1 Work Included 

(1) This section specifies the design qualifications for the  Contractor and 
requirements for the construction of a tank with an AWWA D110 Type I strand 
wound, prestressed, concrete circular core wall; including all site work, 
excavation, reinforcing, concrete work, appurtenances, disinfection, testing, and 
backfill directly related to the tank unless otherwise specified. 

(2) The Tank Prestresser is responsible for the design of all structural components of 
the circular tank as a AWWA D110 Type I and the construction of the prestress 
and post tension work. The Contractor is responsible to perform the construction 
of the cast-in-place concrete components. 

(3) In the event of discrepancy between this section of the Specifications and any 
other section of the Specifications, this section shall govern. 

(4) The Contractor shall furnish all labor, materials, tools, and equipment necessary 
to construct, disinfect and test the strand wound, prestressed concrete tank and 
appurtenances as indicated on the drawings, and as specified. The Contractor 
shall coordinate construction with the Tank Prestresser.  

1.1.2 Related Work Described Elsewhere 

(1) Excavation and backfill 

(2) Compaction 

(3) Site restoration 

(4) Piping 

(5) Cast –in-place concrete  

1.1.3 Description of System 

(1) The tank shall consist of a cast-in-place reinforced concrete floor, a strand 
wrapped, cast-in-place vertical prestressed concrete wall, and a cast-in-place 
column supported, two-way slab roof. 

1.2 QUALITY ASSURANCE 

1.2.1 Qualifications and Experience 

(1) Due to the nature of the project, it is the intent of these Specifications to obtain a 
first class product with emphasis on overall safety, quality and quality control, 
both during and after the construction process.  Only Contractors experienced in 
the construction of concrete water retaining structures are qualified to bid on and 
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construct this tank.  The Contractor shall have successfully completed at least 
five (5) water retaining concrete structures in the last fifteen (15) years.  If the 
tank construction is subcontracted, the Tank Subcontractor shall be required to 
meet the above-specified experience qualifications. 

(2) The proposed tank construction superintendent shall be currently employed by 
the qualified Contractor or subcontractor and shall have been the tank 
construction superintendent on no less than two (2) water retaining concrete 
structures.   

(3) The Tank Prestressor shall have in its employ a design professional engineer with 
a minimum experience of five (5) years in the design of AWWA D110 Type I 
tanks. The design engineer shall have been the engineer of record for a minimum 
of ten AWWA D110 Type I tanks in the past ten years. The design engineer shall 
have designed a minimum of five (5) AWWA D110 Type I tanks located in an 
area that has a 5% damped, mapped spectral response acceleration parameter 
Sa(0.2), of 1.2g or greater  per AWWA D110-13 in the past five years. 

(4) The prestressing shall be done by a qualified Tank Prestressor which shall be a 
firm having the equivalent of at least ten (10) years continuous experience in the 
installation of the type of prestressing specified.  The Tank Prestressor shall have 
completed the circumferential and vertical prestressing operations, meeting the 
requirements of this specification, on at least ten (10) AWWA D110 Type I tanks 
in the last ten (10) years.  5 of the listed tanks shall be a located in an area that 
has a 5% damped, mapped spectral response acceleration parameter at short 
periods, Sa(0.2), of 1.2g or greater per AWWA D110-13 and shall have been in 
successful service for 5 years.  Experience with internal tendon systems or 
external tendon systems, not machine strandwrapped, and experience with 
machine single wire wrapping, in lieu of strandwrapping, shall not be considered 
in meeting the required experience requirements.  The Tank Prestressor shall be 
responsible to the Contractor for the following phases of work: 

(a) lomnFurnish, stress and pressure grout the vertical prestressing tendons 
with epoxy. 

(b) Abrasive blast the exterior concrete core wall. 

(c) Furnish and install the horizontal prestressing strand. 

(d) Apply the shotcrete covercoat application over the strand. 

(5) All tanks listed for the Tank Prestressor's experience requirements must have 
been prestressed in the Tank Prestressor's own name.  Experience of personnel 
associated with the Tank Prestressor or hired by the Tank Prestressor will not be 
considered unless the Tank Prestressor can demonstrate that the work was 
contracted and performed directly by the listed Tank Prestressor in its business 
name. 

(6) The Tank Prestressor shall have in its employ a certified shotcrete foreman, 
prestressing foreman, each of whom shall have constructed a minimum of three 
(3) AWWA D110 Type I tanks. 
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(7) At the time of bid the qualified Tank Prestressor shall have a minimum of two 
operable strandwrapping and automated shotcrete machines meeting these 
requirements.  Machines under construction shall not be considered in meeting 
the requirement of having two operable strandwrapping and automated shotcrete 
machines. Additionally, literature shall be submitted with the bid showing the 
proposed machinery with the recorders and a typical copy of an actual recording 
of the applied forces taken from one of the jobs on which such machinery has 
been used. Any stressing system that will not provide the substantial equivalent 
of the above requirements will be rejected. 

(8) Qualified Prestressers:  

(a) DN Tanks: Contact Chris Young at +1.503.606.8165, 

(b) Or approved equal. 

1.2.2 Codes & Standards 

All Codes shall be considered the most current version of that code unless noted 
otherwise.   

(1) CSA A23.1-14/A23.2-14 - Concrete materials and methods of concrete 
construction/Test methods and standard practices for concrete 

(2) CSA A23.3-14 (R2010) – Design of Concrete Structures 

(3) British Columbia Building Code 2012 

(4) ACI 350 (ACI 350M) Code Requirements for Environmental Engineering 
Concrete Structures and Commentary 

(5) ACI 350.3 Seismic Design of Liquid Containing Concrete Structures and 
Commentary 

(6) ACI 372R Design and Construction of Circular Wire- and Strand Wrapped 
Prestressed Concrete Structures 

(7) ACI 506R Guide to Shotcrete 

(8) ASTM A123 (ASTM A123M) Standard Specification for Zinc (Hot-Dip 
Galvanized) Coatings on Iron and Steel Products 

(9) ASTM A185 (ASTM A185M) Standard Specification for Steel Welded Wire 
Reinforcement, Plain, for Concrete 

(10) ASTM A416 (ASTM A416M) Standard Specification for Steel Strand, Uncoated 
Seven-Wire for Prestressed Concrete 

(11) ASTM A475 Standard Specification for Zinc-Coated Steel Wire Strand 

(12) ASTM A615 (ASTM A615M) Standard Specification for Deformed and Plain 
Carbon-Steel Bars for Concrete Reinforcement 
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(13) ASTM A706 (ASTM A706M) Standard Specification for Low-Alloy Steel 
Deformed and Plain Bars for Concrete Reinforcement 

(14) ASTM A722 (ASTM A722M) Standard Specification for Uncoated High-
Strength Steel Bar for Prestressing Concrete 

(15) ASTM A1008 (ASTM A1008M) Standard Specification for Steel, Sheet, Cold-
Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy 
with Improved Formability, Solution Hardened, and Bake Hardenable 

(16) ASTM C31 (ASTM C31M) Standard Practice for Making and Curing Concrete 
Test Specimens in the Field 

(17) ASTM C33 (ASTM C33M) Standard Specification for Concrete Aggregates 

(18) ASTM C39 (ASTM C39M) Standard Test Method for Compressive Strength of 
Cylindrical Concrete Specimens 

(19) ASTM C231  (ASTM C231M) Test Method for Air Content of Freshly Mixed 
Concrete by the Pressure Method 

(20) ASTM C618 ( Type F Standard Specification for Coal Fly Ash and Raw or 
Calcined Natural Pozzolan for Use in Concrete 

(21) ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics 
of Soil Using Standard Effort  

(22) ASTM C920 Specification for Elastomeric Joint Sealants 

(23) ASTM D1056 Standard Specification for Flexible Cellular Materials – Sponge or 
Expanded Rubber 

(24) ASTM C1116 (ASTM C1116M) Standard Specification for Fiber-Reinforced 
Concrete and Shotcrete 

(25) ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in 
Place by the Sand-Cone Method 

(26) ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics 
of Soil Using Modified Effort  

(27) ASTM D2000 Classification System for Rubber Products in Automotive 
Applications 

(28) AWWA C652 Standard for Disinfection of Water-Storage Facilities 

(29) AWWA D110 Wire and Strand Wound, Circular, Prestressed Concrete Water 
Tanks 

(30) TID-7024, Dynamic Pressure on Fluid Containers of Nuclear Reactors and 
Earthquakes 
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(31) US Army Corps of Engineers Specification CRD-C-572, Specification for PVC 
Waterstop 

1.2.3 Design Criteria 

(1) The prestressed concrete tank shall be designed and constructed in accordance 
with the provisions of AWWA D110 Standard for Wire or Strand Wound 
Circular Prestressed-Concrete Water Tanks, Type I core wall and other standards 
/ codes listed in section 1.2.2 

(2) Horizontal prestressing shall be continuous. Discontinuous prestressing tendons 
or strands will not be allowed. 

(3) The Contractor shall follow the design parameters shown in the Contract 
Documents.  

(4) The Tank Prestresser shall design the tank cast-in-place core wall based on the 
following design criteria and requirements:  

(a) The prestressed tank wall shall be considered as a cylindrical shell with 
partial edge restraint. 

(b) Minimum cast-in-place tank core wall thickness shall be 250 mm. The core 
wall is that area of the wall interior to all circumferential prestressing. 

(c) The minimum final shotcrete cover layer over the circumferential 
prestressing strand shall be 38 mm. 

(d) The cast-in-place tank core wall shall be prestressed vertically with high-
strength threadbars conforming to ACI 350M and material requirements 
of ASTM A722.  All vertical prestressing of tank walls shall be done 
with 32 mm or 36 mm diameter threadbars, with screw nut anchors, 
conforming to the material requirements in these Specifications.  The 
maximum horizontal distance between any two vertical prestressing 
threadbars shall not exceed 1,250 mm. 

(e) The inside face of the tank core wall shall be further reinforced at the 
bottom with 16 mm bars having a length not less than 40% of the total 
wall height and spaced, on average, no farther apart than 450 mm on 
centers.  

(f) The cast-in-place tank core wall shall be supported by solid neoprene 
bearing pads allowing free radial movement of the wall relative to the 
wall footing.  The walls shall be tied circumferentially to the wall footing 
with seismic cables consisting of hot-dip galvanized strands encased in 
closed cell sponge rubber sleeves.  A PVC waterstop connection shall be 
provided between wall and wall footing. 

(g) The minimum pad thickness under the cast-in-place tank core wall shall 
be 12 mm.  

(h) The minimum total neoprene bearing pad width under cast-in-place tank 
core wall shall be 65 mm. 
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(i) All neoprene or natural rubber pad sections shall be based on continuous 
loading values not to exceed those allowed in the neoprene design manual. 

(j) No reduction in ring compression or tension in the cast-in-place tank 
core wall will be taken due to restraint at the bottom. 

(k) The long-term prestressing losses caused by shrinkage, creep, and 
relaxation in the prestressed reinforcement of the cast-in-place tank core 
wall shall not be assumed less than 170 MPa. 

(l) Friction between wall and rubber bearing pads and lateral soil pressures 
shall not be considered in resisting seismically generated shear forces 
between the wall footing and the wall between. These forces shall be 
resisted by positive connections taking the loads in the tangential 
direction only and at the same time allowing free radial motion of the 
wall. 

(m) Tank wall systems based on jack-operated cable or rod type tendons, 
involving the circumferential movement of prestressing steel relative to the 
wall surface shall not be considered. Circumferential systems relying on 
strand cables placed inside of ducts (cast in the core wall) or manually 
around the exterior will not be accepted. Circumferential systems that 
utilize wire wrapping (in lieu of strand wrapping) will not be accepted. 

(n) Shotcrete, precast concrete or other alternative core walls are not 
permitted. 

(5) Floor Slab 

(a) The floor slab shall be designed as a membrane floor not less than 150 
mm thick. Construction joints will only be allowed as shown on the 
Project Drawings and as approved by the Design Engineer. Construction 
joints shall incorporate a 150 mm horizontal PVC waterstop.   

(b) Wall footings may be constructed above or below floor grade. If 
required, the floor shall have thickened regions to facilitate transitions 
from under slab concrete pipe encasements into the floor, appurtenance 
loadings and shall incorporate a 50 mm recess centered below each 
column. The recess shall have a diameter equal to the length of the 
column footing minus 150 mm. 

(c) Minimum concrete cover to the tank interior and sub-base material shall 
be no less than 50 mm and 75 mm, respectively.  

(d) Minimum ratio of floor reinforcement area to concrete area shall be 0.5% 

(e) The floor concrete may incorporate a shrinkage reducing admixture at 
the Tank Prestresser’s discretion. 

(f) Polypropylene or cellulose fibers may be used at the Tank Prestresser’s 
discretion. 

(6) Roof and Roof-support (Column)  
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(a) The roof shall be cast-in-place, flat-slab reinforced concrete with a 
minimum thickness of 225 mm. 

(b) The roof shall have a high point at the center with a minimum of 2% 
slope towards the perimeter. 

(c) The roof shall be of flat-slab two-way action design, constructed of cast-
in-place concrete, shall incorporate drop panels and shall be supported by 
interior columns. 

(d) The interior columns shall have a minimum diameter of 450 mm. 

(e) Columns shall be reinforced with vertical and spiral reinforcement.   

(f) The roof shall be supported by solid neoprene or natural rubber bearing 
pads, according to the specifications herein, allowing free radial 
movement of the wall and roof. If required by design the roof shall be 
tied circumferentially with seismic connections to the tank wall, designed 
by the Tank Prestresser which permits free radial movement of wall and 
roof.  

(i) All neoprene or natural rubber pad sections shall be based on 
continuous loading values not to exceed those allowed in the 
neoprene design manual. 

(ii) The minimum bearing pad thickness under roof slab shall be 
12.5 mm.  

(iii) The minimum total pad width under roof slab shall be 50 mm.  

(iv) The remaining voids between wall and roof, not taken up by the 
solid neoprene or natural rubber pads, shall be filled with closed 
cell rubber pads and soft mastic to ensure a substantially 
unrestrained free movement of wall and roof. 

(g) Non-prestressed steel-reinforced concrete flat slabs shall conform to the 
applicable requirements of ACI 350M, including sanitary environmental 
durability coefficients factor with special attention to crack control. 

(h) The design shall provide a weather-tight roof to minimize cracking and 
to prevent leakage and contamination of the contents. Consideration shall 
be given for the exposure conditions. Reinforcement of concrete slabs 
shall also be provided to resist temperature stresses. 

1.3 SUBMITTALS 

1.3.1 Design Submittal 

(1) Design calculations signed and dated shall be submitted to the Engineer for 
records.  

(2) Drawings shall be submitted to the Engineer for review with the professional 
stampe of a engineer registered in the province of British Columbia in Canada. 
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1.3.2 Construction Submittals for Review Prior to Use 

(1) Design proportions for all concrete and shotcrete. Concrete strengths of trial 
mixes. 

(2) Admixtures to be used in the concrete or shotcrete and their purpose. 

(3) Reinforcing steel shop drawings showing fabrication and placement. 

(4) Catalog cuts or shop drawings of all appurtenances, i.e. hatch, vent, ladders, 
waterstops. 

PART 2   MATERIAL 

2.1 CONCRETE 

2.1.1 Concrete shall conform to CSA-A23.1. 

2.1.2 Cement shall be CSA-A3001, GU meeting the requirements to CAN/CSA A3001 

2.1.3 Admixtures, other than air-entraining, superplasticizers, shrinkage reducing and water 
reducing admixtures will not be permitted unless approved by the Engineer. 

2.1.4 The concrete mix design for cast-in-place concrete shall be designed for the aggressive 
water condition with pH value of 6 or higher, alkalinity of 3.7 to 10 and water hardness 
rages from 3.75 to 10 ppm of CaCO3 

2.1.5 Concrete for tank wall  construction shall have a minimum compressive strength of 30 
MPa at twenty-eight days and a maximum water-cementitious materials ratio of 0.42.  

2.1.6 Concrete for the tank floor, footings, pipe encasement, and all other work shall have a 
minimum compressive strength of 30 MPa at twenty-eight days, shall not be air-entrained 
and have a maximum water-cementitious materials ratio of 0.40.  The coarse and fine 
aggregate shall meet the requirements of ASTM C33M. Coarse aggregate shall be CSA-
23.1 Tabe 11, Group I 40-5 or ASTM C33M, Table 2 No. 467 with 100% passing the 40 
mm sieve.  Superplasticizers, water-reducing, and shrinkage reducing (if applicable) 
admixtures shall be incorporated into the floor concrete. If fibers are used, they shall be 
virgin polypropylene or cellulose fibers, Microfiber by Grace, Fibermesh 150 by Propex, 
UltraFiber 500 by Buckeye, or equal. Fiber lengths shall be a maximum of ¾ inches. The 
amount of fibers added to the concrete mix shall conform to the Manufacturer’s 
recommendations. 

2.1.7 Proportioning for concrete shall be in accordance with CSA-A23.1 or ACI 301M. 

2.1.8 Concrete for the prestressed tank walls shall have a maximum water soluble chloride ion 
concentration of 0.06% by weight of cementitious material per ASTM C1218M with no 
single test exceeding 0.08%.  Should these limits not feasibly be obtained with local-
sourced aggregates and cementitious materials, the Tank Designer/Contractor shall 
recommend alternative methods of corrosion protection. 



Village of Lions Bay DIVISION 33 SECTION 33 16 13.16 
Water Storage Replacement  Page 9 of 23 
Project No. 60546407  November 2017 
 Strand-Wound Prestressed Concrete Water Storage Tanks 

33 16 13.16 Strand-Wound-Prestressed Concrete WaterStorageTank_FINAL.docx 
 

2.2 SHOTCRETE 

2.2.1 Shotcrete shall conform to ACI 506R and CSA-A23.1, except as modified herein. 

2.2.2 The wet mix process shall be employed for shotcreting. 

2.2.3 Shotcrete used for covering prestressed strand shall consist of not more than three parts 
sand to one part Portland cement by weight. Additional coats of shotcrete shall consist of 
not more than four parts sand to one part Portland cement by weight. Polypropylene 
fibers shall be included in the shotcrete used for the finish cover coat. Fibers shall be 
virgin polypropylene and comply with ASTM C-1116 performance level I. Fiber length 
shall be 6 mm.  The amount of the fibers added to the shotcrete used for the finish cover 
coat shall conform to the Manufacturer’s recommendations. Fly ash may be incorporated 
into the finish cover coat. Fly ash shall conform to CSA-A23.5 or ASTM C618, Type F. 
Shotcrete shall have a minimum strength of 32 MPa at twenty-eight days and have a 
maximum water-cementitious materials ratio of 0.42. 

2.2.4 Rebound material shall not be reused in any form for shotcrete. 

2.2.5 If used by the Tank Prestresser, the total volumetric air content of the shotcrete before 
placement shall not exceed 7% (±1%) as determined by CSA-A23.2-4C, ASTM C173M 
or ASTM C231M. 

2.2.6 Fine Aggregates: 

(1) The fineness modulus shall be between 2.7 and 3.0. Well-graded coarse sand 
shall be used for all shotcrete applications. 

(2) The gradation for the fine aggregates shall adhere to the “Grading No. 1” 
requirements listed in “Table 1.1 – Grading Limits for Combined Aggregates” of 
ACI 506R. Multiple fine aggregates meeting the requirements of CSA-A23.1 or 
ASTM C33M may be blended to optimize the gradation. 

2.2.7 All shotcrete shall have a maximum water soluble chloride ion concentration of 0.06% by 
weight of cementitious material per ASTM C1218M with no single test exceeding 0.08%. 
Should these limits not feasibly be attained with local-sourced aggregates and 
cementitious materials, the Tank Designer/Contractor shall recommend alternative 
methods of corrosion protection. 

2.3 REINFORCING STEEL 

2.3.1 Reinforcing steel shall be new, billet steel Grade 60, as shown on the Drawings, meeting 
the requirements of CSA G30. 18-M. Welded wire fabric and weldable reinforcing steel 
shall conform to ASTM A185 and ASTM A706, respectively 

2.3.2 Reinforcing steel shall be accurately fabricated and shall be free from loose rust, scale, 
and contaminants, which reduce bond. 
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2.3.3 Reinforcing steel shall be accurately positioned on supports, spacers, hangers, or other 
reinforcements and shall be secured in place with wire ties or suitable clips. Rebar chair 
supports may be either steel with plastic tips, turned up legs or plastic. 

2.3.4 Circumferential reinforcing shall be continuous through vertical joints of prestressed 
walls. 

2.3.5 Continuous reinforcing is required through floor and roof joints, where applicable, shall 
have a Class A galvanized coating or epoxy coating. 

2.4 BASE RESTRAINT CABLES 

2.4.1 The tank designer shall use base restraint cables to resist earthquake and/or wind loads. 
Base restraint cables shall be hot-dip galvanized seven-wire strand and shall be 
manufactured in accordance with ASTM A416 prior to galvanizing, and ASTM A475 
after galvanizing. Only seven-wire strand will be allowed. 

2.4.2 Hot-dip galvanized seven-wire strand shall have a nominal strand diameter of 9.5 mm, 
13 mm or 15 mm.  9.5 mm diameter strand shall have a MUS after galvanization of 95.01 
kN and a min. yield at 1% extension of 107.5 MPa.  13 mm diameter strand shall have a 
MUS after galvanization of 170.14 kN and a min. yield at 1% extension of 193.0 MPa.  
15mm diameter strand shall have a MUS after galvanization of 241.09 kN and a min. 
yield at 1% extension of 280.6 MPa.  All strands shall have a minimum of weight of Zinc 
Coating of 0.26 kg/m2.  

2.4.3 Neoprene sleeves for base restraint cables shall be closed-cell conforming to ASTM 
D1056, Type 2, Class A, and Grade 3. The sleeves shall have a compression deflection 
limited to 25% at 62 to 90 kPa, hardness of 60 to 80 durometer, a minimum tensile 
strength of 1.21 MPa, a minimum elongation of 180%, and a maximum compressive set 
of 35%. 

2.5 DUCTS FOR VERTICAL THREADBARS 

2.5.1 Duct enclosures for vertical prestressing steel shall be standard diameter PVC pipe unless 
otherwise specified on the drawings.  

2.5.2 All ducts shall be provided with PVC ball valves to facilitate the injection of epoxy after 
prestressing.  

2.5.3 All connection details shall be as shown on the drawings.  

2.6 MORTAR FILL, NON-SHRINK GROUT 

2.6.1 Mortar fill and non-shrink grout shall have a minimum compressive strength of 28 MPa 
at twenty-eight days, have a maximum water-cementitious materials ratio of 0.42 and 
meet all requirements for concrete contained in this specification. Non-shrink grout shall 
meet the requirements of ASTM C1107 and shall have a minimum compressive strength 
of 28 MPa or an equivalent or greater strength than adjacent concrete. 

2.6.2 Portland cement grout will not be accepted. 
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2.7 EPOXY GROUT FOR VERTICAL THREADBARS  

2.7.1 The vertical threadbar system shall offer complete two part epoxy protection of the 
prestressing steel inside ducting and anchors.  

2.7.2 Portland cement grout will not be accepted.  

2.8 HIGH-STRENGTH THREADBARS  

2.8.1 Deformation of the threadbar shall form a screw-thread suitable for mechanically 
coupling lengths of threadbar and for positive attachment of anchor assemblies. 

2.8.2 Deformations shall conform to ASTM A722, Type II requirements and shall be uniform 
such that any length of bar may be cut at any point and the internal threads of a coupling 
designated for that size of bar can be freely screwed on the bar. The bars and their 
deformations shall be hot rolled. 

2.8.3 In order to provide reduced relaxation, more uniform elastic modulus and reduced 
residual stress in the critical thread area, only threadbars that are stress relieved after the 
threads are formed will be accepted. All threadbars shall be proof stressed after stress 
relieving and threading. Threadbars with cold rolled threads or threadbars with quenched 
or tempered steels will not be permitted. Threadbars shall have a maximum carbon 
content of 0.55%. Only manufacturers with not less than five years of experience, under 
their current name, in the manufacturing of post-tensioning material meeting all the 
requirements of this specification will be accepted.  

2.9 CIRCUMFERENTIAL PRESTRESSING STEEL 

2.9.1 Steel for prestressing shall be galvanized seven-wire strand. 

2.9.2 Galvanized strand shall meet the requirements of ASTM A416/A416M with zinc coating 
for galvanizing meeting the requirements of ASTM A641/A641M or ASTM 
A475/A475M. . Each wire shall be individually hot-dip galvanized before being stranded. 
The minimum weight of zinc coating per unit area of uncoated wire surface shall be no 
less than 0.26 kg/m2. 

2.9.3 Splices for horizontal prestressed reinforcement shall be ferrous material compatible with 
the reinforcement and shall develop the full strength of the strand. Strand splice and 
anchorage accessories shall not nick or otherwise damage the prestressing. 

2.10 ANCHORAGES FOR VERTICAL POST-TENSIONING THREADBARS  

2.10.1 All post-tensioned prestressing shall be secured at the ends by means of approved 
permanent anchoring devices, which shall hold the prestressing steel at a force not less 
than 95% of the guaranteed minimum tensile strength of the prestressing steel. 

2.10.2 The load from the vertical prestressing anchoring device shall be distributed to the 
concrete through steel bearing plates of dimensions and details shown on the Drawings. 
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2.10.3 All vertical prestressing anchor plate dimensions, all dimensions relating to the conical 
hole in the top and bottom of the bearing plate (35 degree cone angle with the vertical), 
all steel tubing attached to the top bearing plate, and all threadbar spacing shall strictly 
conform to the details shown on the drawings. 

2.10.4 Fully threaded anchor connections shall be used at both ends of the vertical prestressing 
bar, which shall incorporate a spherical shaped bearing surface to match the conical 
surface in the bearing plate. 

2.10.5 The contact point of the spherical shaped vertical prestressing bearing surface to conical 
hole shall be approximately 6mm to 12mm below the bearing plate surface. 

2.10.6 Wedge anchors shall not be used for permanent anchor hardware.  

2.11 ANCHOR POCKETS FOR VERTICAL THREADBARS  

2.11.1 Anchor pockets for vertical prestressing threadbars shall consist of steel cans, hot-dip 
galvanized after cutting (unless shown otherwise on the drawings) and subsequently 
welded to the top bearing plate. 

2.11.2 Anchor pockets shall be adequately sealed from moisture and concrete intrusion by 
wooden lids and 50 mm wide plastic adhesive tape. 

2.11.3 Anchor pockets for vertical prestressing threadbars shall have adequate provisions for 
flushing of ducts with water during concrete placement. 

2.12 ELASTOMERIC MATERIALS 

2.12.1 225 mm minimum waterstop with a centerbulb shall be polyvinyl chloride meeting the 
requirements of the Corps of Engineers Specification CRD-C 572. Splices shall be made 
in accordance with the Manufacturer’s recommendations subject to the approval of the 
Engineer. Waterstop shall be manufactured by Greenstreak Plastic Products Company, 
Inc., or equal. 

2.12.2 Bearing pads shall be natural rubber or neoprene. 

(1) Natural rubber bearing pads shall contain only virgin natural polyisoprene as the 
raw polymer and the physical properties shall comply with ASTM D2000 Line 
Call-Out M 4 AA 414 A1 3. 

(2) Neoprene bearing pads shall have a hardness of 40 to 50 durometer, a minimum 
tensile strength of 10.34 MPa, a minimum elongation of 500%, and a maximum 
compressive set of 50%. Pads shall meet the requirements of ASTM D2000 Line 
Call-Out M 2 BC 410 A1 4 B14 or M 2 BC 414 A14 C12 F17 for 40 durometer 
material. 

2.12.3 Sponge filler shall be closed-cell neoprene or rubber conforming to ASTM D1056, 
Type 2, Class A, and Grade 3. Compression deflection limited to 25% at 62-90 kPa. 
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2.12.4 Polysulfide or polyurethane sealant will be a two or three component elastomeric 
compound meeting the requirements of ASTM C920. Sealants shall have permanent 
characteristics of bond to metal surfaces, flexibility, and resistance to extrusion due to 
hydrostatic pressure. Air cured sealants shall not be used. 

2.12.5 The remaining voids below the wall, not taken up by the solid neoprene or natural rubber 
pads, shall be filled with closed cell rubber pads and soft mastic to ensure a substantially 
unrestrained free movement of wall and roof. 

2.13 APPURTENANCES 

2.13.1 The Contractor shall provide and install all appurtenances as shown on the drawings. 
Appurtenances shall include the following: 

(1) Inlet-Outlet Piping. 

(2) Overflow Piping and Weir. 

(3) Floor Sump:  A minimum of one 1000 mm square x 100 mm deep sump shall be 
provided in the tank floor. The sump may be at a drain pipe, outlet pipe or 
separate from the floor piping. Location of the sump as shown on the drawings. 

PART 3   CONSTRUCTION 

3.1 SAFETY  

3.1.1 At no time shall anyone stand in the line of stressed strand. 

3.1.2 No personnel are allowed outside of the tank, other than the prestressing crew, within 
35 m of the wrapping operation. Additional precautions shall be taken by Contractor 
should specified clearance not be available. 

3.1.3 Where access to the site by unauthorized persons is outside the Contractor’s control, 
while prestressing work is in progress, the Contractor shall erect protective fencing. 

3.1.4 Contractor to conform and enforce all Local and provincial safety rules and regulations.  

3.2 CLEARING, GRUBBING, AND STRIPPING 

3.2.1 All trees, shrubs, brush, stumps, roots, and other unsuitable material shall be removed to 
a minimum distance as required by the Contractor around the edge of the tank 
foundation, plus additional areas necessary for the tank construction. The limits of 
clearing shall be as shown on the drawings and/or as approved by the Engineer. 

3.2.2 No burning will be allowed unless approved by the Engineer and local authorities. All 
trees and vegetation shall be disposed of off-site, unless approved otherwise by the 
Engineer. 
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3.3 EXCAVATION AND BACKFILL 

3.3.1 Excavation and backfill shall follow the recommendations by the geotechnical engineer 
and the geotechnical report. 

3.3.2 A minimum working area as required by the tank prestresser beyond the circumference of 
the tank foundation at an elevation 300 mm below the top of the tank foundation shall be 
provided. Excavated material may be used as suitable backfill material and stockpiled on 
site as required. 

3.3.3 The excavation shall be dewatered as required during construction. The dewatering 
method used shall prevent disturbance of the tank foundation soils. 

3.3.4 In the event the subgrade material is disturbed or over excavated by the Contractor during 
excavation, it shall be removed and replaced with compacted select fill, at the 
Contractor’s expense. 

3.3.5 Based on the geotechnical findings, if cobbles and boulders are encounted at the 
foundation level, the Contractor shall over excavate for 0.5m and reinstated the grade 
with pit run gravel and compacted to minimum 95% modified proctor maximum dry 
density.. 

3.3.6 After excavation is complete, the bottom of the excavation shall be proof rolled and 
leveled as directed by the Engineer before the compacted select fill is placed. The 
Engineer shall inspect the subgrade for conformance with the original geotechnical report 
and its suitability for the tank foundation. 

3.3.7 A leveling granular base material consisting of a minimum 150 mm thick layer shall be 
placed beneath the entire tank foundation. See civil specification 02723 for gradation 
requirement of granular base.  Compaction shall be inspected and verification and 
compaction effort shall be documented by an approved testing laboratory. 

3.3.8 Tank foundation perimeter drainage system 

(1) 100 mm diameter perforated pvc pipe shall be used for the tank foundation 
perimeter drainage system. All such piping shall be encased in approved drain 
rock as specified here-in. The pipe shall be wrapped with an approved non-
woven geotextile filter fabric material prior to its installation.  

3.3.9 Membrane Liner 

(1) Prior to placing the 150 mm (min) coarse aggregate base or drain rock, the 
compacted subgrade base and perimeter drainage trench shall be lined with a 
1000 um. membrane liner using waterproof joints. 

(2) Laps shall be sealed by glue at all joints in accordance with the Manufacturer’s 
instructions. 

(3) Placement of the 1000 um liner shall start at the outside circumference of the 
tank and be carried into the center of the tank. 
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(4) The Contractor shall not puncture and / or drive stakes through the membrane 
unless an acceptable method of liner repair is utilized. 

3.3.10 The surface elevation of the leveling base shall be fine graded to a tolerance of 0 mm to 
minus 12 mm over the entire foundation areas. Fine grading tolerances for floor pipe 
encasements shall be 0 mm to minus 150 mm. 

3.3.11 The tank shall be backfilled and rough graded to the contours shown on the drawings. 
Unless other material is specified by the Engineer, materials used for backfilling shall be 
suitable on site material. 

3.3.12 Frozen material shall not be used for backfill nor shall fill material be placed on snow, 
ice, or frozen material. Rock or concrete spoils (greater than 150 mm shall not be used in 
backfill within 600 mm of the tank wall. 

3.3.13 Drain rock material shall consist of clean, hard, durable, crushed particles or fragments of 
stone or ledge rock of uniform quality reasonably free of thin or elongated pieces. The 
materials shall be free from ice, snow, rubbish, sods, roots, and other deleterious or 
organic materials and shall conform to the MMCD 31-05-17 Section 2.6. Refer to civil 
specification 02723 

3.3.14 Pit run gravel fill should consist of sandy gravel or gravelly sand free of ice, snow, 
rubbish, sods, roots and other deleterious or organic materials and should. Refer to civil 
specification 02723. 

3.4 FLOOR 

3.4.1 The floor and wall footings shall be constructed to the dimensions shown on the 
Approved Shop Drawings. 

3.4.2 Prior to placement of the floor reinforcing, a 1000 µm moisture barrier shall be placed 
over the leveling base material. Joints in the moisture barrier shall be overlapped a 
minimum of 150 mm. 

3.4.3 Prior to placement of the floor concrete, all piping that penetrates the floor shall be set 
and encased in concrete. 

3.4.4 The vertical waterstop shall be placed and supported so that the bottom of the center bulb 
is at the elevation of the top of the footing. The waterstop shall be supported without 
puncturing any portion of the waterstop other than pre-manufactured holes, grommets or 
hog rings for tying at 300 mm on center.  The waterstop shall be spliced using a 
thermostatically controlled sealing iron and each splice shall be successfully spark tested 
prior to encasement in concrete.  

3.4.5 The floor shall be cured by applying one coat of curing compound, curing blankets and/or 
flooding with water, and shall remain saturated for a minimum of seven days. 
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3.5 CAST-IN-PLACE CORE WALL 

3.5.1 The wall shall have a minimum thickness of 200 mm and be poured without any 
horizontal joints. The wall design shall be such that wall sections can be poured full 
height without creating horizontal cold joints. 

3.5.2 Pouring of walls shall be done only through pour openings on one side of the wall. The 
pour openings size shall be 450 mm x 450 mm and the horizontal distance between such 
openings shall not exceed 2.5 m nor shall the distance between the pour opening and the 
bulkhead for the vertical joint exceed 900 mm.   

3.5.3 Under no circumstance shall the forming be such that the drop of concrete in the forms 
will exceed 2.5 m in any one place.  

3.5.4 The out of round tolerance is: 20 mm in 15 m, 10 mm in 3 m and 5 mm in 600 mm from 
the true curvature specified at any point on the wall. 

3.5.5 The maximum permissible variation in the vertical alignment, from the bottom to the top 
of the wall, is ±10 mm. 

3.5.6 The allowable tolerance in the average wall thickness for poured walls shall not vary 
more than 3 mm either way. All transitions from plus to minus shall be gradual, even and 
smooth, and without abrupt changes in the surfaces. 

3.5.7 Removal of wall and column forms shall not be started any sooner than twelve hours of 
accumulated time with the ambient air temperature above 10°C after completion of the 
wall or column pour, respectively.  

3.6 COLUMNS AND COLUMN FOOTINGS  

3.6.1 The columns and column footings shall be constructed as shown on the approved shop 
drawings. 

3.6.2 All column footings shall project above the floor and not below the floor. The size of 
these footings shall be determined based upon the soil bearing capacity. 

3.6.3 Any reinforcing steel added to the floor steel shall be without laps. The addition of such 
bars shall result in an even spacing of reinforcing bars including the floor reinforcing 
bars. 

3.6.4 Concrete in circular spirally-tied columns, having no horizontal reinforcing crossing into 
the region bounded by the vertical reinforcement, may be deposited from the top of the 
column form such that no separation of the coarse aggregate from the mortar takes place.  

3.7 CAST-IN-PLACE ROOF CONSTRUCTION 

3.7.1 The roof and drop panels shall be constructed to the dimensions and slope provided on 
the approved drawings. Provisions shall be made to ensure proper slope and reinforcing 
cover. 
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3.7.2 Roof formwork shall not vary from slope shown, more than 6.5 mm in 3 meters or 
13 mm maximum in 6 meters or more. 

3.8 CONCRETE 

3.8.1 All concrete shall be conveyed, placed, finished, and cured as required by pertinent CSA 
and ACI standards. 

3.8.2 Weather Limitations 

(1) Unless specifically authorized in writing by the Engineer, concrete shall not be 
placed without special protection during cold weather when the ambient 
temperature is below 5 degrees C and when the concrete is likely to be subjected 
to freezing temperatures before initial set has occurred and the concrete strength 
has reached 7 MPa. Concrete shall be protected in accordance with CSA-A23.1, 
clause 7.4.1.4 or ACI 306. The temperature of the concrete shall be maintained in 
accordance with the requirements of CSA-A23.1 or ACI 301 and ACI 306. All 
methods and equipment for heating and for protecting concrete in place shall be 
subject to the approval of the Engineer. 

(2) During hot weather, concreting shall be in accordance with the requirements of 
CSA-A23.1, clause 7.4.1.4 or ACI 305. 

(3) Placement of concrete during periods of low humidity (below 50%) shall be 
avoided when feasible and economically possible, particularly when large surface 
areas are to be finished. In any event, surfaces exposed to drying wind shall be 
covered with polyethylene sheets immediately after finishing, Curing compounds 
may be used in conjunction with water curing, provided they are compatible with 
coatings that may later be applied, or they are degradable. 

3.8.3 Finishes 

The tank shall be given the following finishes: 

(1) The floor slab shall receive a bull float finish or Fresno finish. The top of the wall 
footing, exterior to the waterstop, shall receive a steel trowel or magnesium 
trowel finish. 

(2) Column footings shall receive a steel trowel finish on the top surface and a form 
finish on the sides. 

(3) Columns shall have a form finish. 

(4) The interior surface of the tank wall shall have a form finish. 

(5) The top surface of the roof shall receive a light broom finish and a form finish on 
the bottom and edge surfaces. 

(6) Exterior shotcrete shall receive a natural gun /nozzle finish. 

3.8.4 Curing 



Village of Lions Bay DIVISION 33 SECTION 33 16 13.16 
Water Storage Replacement  Page 18 of 23 
Project No. 60546407  November 2017 
 Strand-Wound Prestressed Concrete Water Storage Tanks 

33 16 13.16 Strand-Wound-Prestressed Concrete WaterStorageTank_FINAL.docx 
 

(1) Concrete shall be cured using water methods, sealing materials, or curing 
compounds. Curing compounds shall not be used on surfaces to which decorative 
coatings, mortar, or shotcrete is to be applied. Curing compounds used within the 
tank shall be suitable for use with potable water. 

3.8.5 Testing 

(1) For all concrete, two sets of five cylinders for the first 40 m3, and one set of five 
cylinders for every 80 m3 thereafter placed in the same day.  Two cylinders shall 
be tested at seven days, two at twenty-eight days, and one held as a spare. 

(2) Cubes may be used in place of cylinders if the cubes are prepared and tested per 
an accepted national standard in the region where the project is located. 

(3) Slump, air content and temperature testing shall be performed on each truck 
where cylinders are taken. 

(4) All concrete and shotcrete testing shall be in accordance with CSA-A23.2, 
ASTM C31M and C39M or similar national testing standard, at the expense of 
the Contractor, and shall be conducted by an independent testing agency 
approved by the Engineer. 

3.9 SHOTCRETING 

3.9.1 Weather Limitations 

(1) Shotcrete shall not be placed in freezing weather without provisions for 
protection against freezing. Shotcrete placement can start without special 
protection when the temperature is 1 degree C and rising, and shall be suspended 
when the temperature is 5 degree C and falling. The surface to which the 
shotcrete is applied must be free from frost. Cold weather shotcreting shall be in 
accordance with ACI 506R, CSA-A23.1, ACI 301 and ACI 306. 

(2) Hot weather shotcreting shall be in accordance with the requirements of ACI 
506R, CSA-A21.1, ACI 301 and ACI 305. 

3.9.2 Coating Over Prestressing Strand 

(1) Each prestress strand shall be individually encased in shotcrete. Shotcrete 
thickness shall be sufficient to provide a clear cover over the strand of at least 9.5 
mm. 

(2) Finish cover coat shotcrete shall be applied as soon as practical after the last 
application of strand coat.  

(3) The minimum final shotcrete cover over the outermost prestressing strand layer 
shall be 25 mm. 

3.9.3 Placement of Shotcrete 
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(1) Shotcrete shall be applied by automated shotcrete equipment using the wet mix 
process only. Nozzles shall be kept mounted on power driven machinery 
enabling the nozzle to travel parallel to the surface to be sprayed at a uniform 
linear or bi-directional speed. The nozzle shall be kept at a uniform constant 
distance from the surface, always insuring a right angle spray of the material to 
the surface. The high velocity impact shall be developed pneumatically by 
injecting compressed air at the nozzle. 

(2) Shotcrete shall be applied by an ACI 506R certified nozzleman. 

(3) For localized touchup, manually applied shotcrete is allowed.  For manually 
applied shotcrete, the nozzle shall be held at a small upward angle not exceeding 
5 degrees and constantly moving during application in a smooth motion with the 
nozzle pointing in a radial direction toward the center of the tank. The nozzle 
distance from the prestressing shall be such that shotcrete does not build up or 
cover the front face of the strand until the spaces behind and between the 
prestressing elements are filled. 

3.9.4 Curing 

(1) Shotcrete shall be cured using water curing methods, sealing materials or curing 
compounds at the option of the Tank Prestresser. Curing compounds shall not be 
used on surfaces to which decorative coatings, mortar or shotcrete is to be 
applied. Curing compounds used within the tank wall shall be suitable for use 
with potable water. Intermediate layers of shotcrete shall be kept damp by water 
curing or other means no sooner than twelve hours after the shotcrete has been 
applied. 

(2) Water curing is not required should additional shotcrete be applied on the entire 
wall surface within the following twelve hours. 

(3) Indiscriminate use of continuous water cure for intermediate layers shall be 
avoided. 

(4) Complete shotcrete surfaces, which do not receive any additional coatings, may 
be water cured for a period of at least seven days by encapsulating the shotcrete 
inside of plastic sheeting. 

3.9.5 Testing 

(1) Testing of shotcrete shall be in accordance with ACI 506R, except as specified 
herein. One test panel shall be made for each of the following operations: core 
wall, strand cover, and cover coat. Test panels shall be made from the shotcrete 
as it is being placed, and shall, as nearly as possible, represent the material being 
applied. The method of making a test sample shall be as follows: A frame of wire 
fabric 300 mm square, and 80 mm in depth) shall be secured to a plywood panel 
and hung or placed in the location where shotcrete is being placed. This form 
shall be filled in layers simultaneously with the nearby application. After twenty-
four hours, the fabric and plywood backup shall be removed and the sample slab 
placed in a safe location at the site. 
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(2) The sample slab shall be moist cured in a manner identical with the regular 
surface application. The sample slab shall be sent to the testing laboratory. Nine 
80 mm cubes shall be cut from the sample slab and subjected to compression 
tests in accordance with current CSA-A23.2 or ASTM Standards. Three cubes 
shall be tested at the age of seven days, three shall be tested at the age of twenty-
eight days, and three shall be retained as spares. Testing shall be by an 
independent testing laboratory, approved by the Engineer and at the Contractor’s 
expense. 

(3) At the Contractor’s option testing of shotcrete applied with an automated process 
shall be in accordance with ACI 301 and conform to Division 13, Section 3.08.E 
“Concrete Testing” of these specifications in lieu of that indicated in Section 
3.09.E.1. 

3.10 PRESTRESSING 

3.10.1 Circumferential Prestressing:  

(1) The circumferential stressing system shall produce a continuously, electronically 
(or substantial equivalent) monitored permanent stress or force recording along 
its full length as it is being applied and the stress variation in any strand at any 
point around the circumference shall not be greater than ± 1.5% of the ultimate 
strength of the steel. In addition to this recording, any system which deflects the 
tensioned prestressing material between the tensioning device and the wall after 
it has left the tensioning device shall provide a similar continuously monitored 
stress or force record along its full length as it is being applied to the wall. These 
recordings shall show that either before or after deflection that the stress variation 
in the prestressing material at any point around the circumference shall not be 
greater than ± 1.5% of the ultimate strength of the steel. 

(2) No manual, individual or intermittent force readings taken on wrapped strand in 
full bodily contact with the wall will be accepted. Force readings based on 
anything other than instantaneous force readings, as the strand is being tensioned, 
and wrapped around the tank, will not be accepted. This requirement shall be 
strictly adhered to. 

(3) The prestressing system shall be capable of applying a continuous wrapped force 
at any point around the circumference within the specified tolerances. 
Circumferential stressing systems based on jack-operated cable or rod-type 
tendons will not be allowed. 

(4) Each coil of prestressing shall be temporarily anchored at sufficient intervals to 
minimize the loss of prestress in case a strand breaks during wrapping. 

(5) Minimum clear distance between prestressing strands is 9.5 mm or 1.5 strand 
diameters, whichever is greater. Any wraps or strands not meeting the spacing 
requirements shall be respaced. Prestressing shall be placed no closer than 50 
mm from the top of the wall, edges of openings, or inserts, nor closer than 80 mm 
from the base of walls or floors where radial movement may occur. 
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(6) The band of prestressing normally required over the height of an opening shall be 
displaced into circumferential bands immediately above and below the opening 
to maintain the required prestressing force. Bundling of the prestressing strand 
shall be prohibited. 

(7) Ends of individual coils shall be joined by suitable steel splicing devices capable 
of developing the full strength of the prestressing strand. 

3.10.2 Vertical Prestressing: 

(1) All permanent anchor hardware shall have a ball-shaped threaded nut that can be 
screwed down on to a matching cone-shaped bearing surface in the bearing plate 
after the desired tension on the anchor hardware and/or prestressing steel has 
been applied. 

(2) All vertical threadbar forces and elongations shall be simultaneously, permanently 
electronically monitored and recorded on graph paper from start to finish of each 
stressing operation. 

(3) All ducts shall be clean and free of water and deleterious materials that would 
impair bonding of the grout or interfere with grouting procedures. 

(4) Epoxy injection pipes shall be fitted with positive mechanical shutoff valves, 
which shall not be removed within the first twenty-four hours. Epoxy injecting of 
threadbars shall be started at the lowest grout connection. Each vertical threadbar 
duct shall be pumped until the entire nut at the top anchor has been covered. Pea 
gravel and/or clean sand may be placed (at Contractor’s option) in the threadbar 
can as a filler prior to or after epoxy pumping. 

(5) In cold weather, and especially during frosts, special precautions shall be taken to 
avoid the freezing of grout. In the event that the grouting procedure cannot be 
postponed, the wall temperature shall be kept above the freezing point with hot 
blankets or by other approved means. 

(6) Upon completion of the vertical stressing and grouting operation, all anchor 
pocket areas above the anchor nuts shall be drypacked with a one part cement to 
two parts sand mortar mix or non-shrink grout immediately after the epoxy 
coating on the inside can surface has become tacky, alternately, the metal can 
may filled with concrete aggregates and epoxy. 

(7) The inside surfaces of any metal cans to be drypacked shall be coated with a two 
part epoxy. The drypack surface shall be finished flush with the adjoining 
concrete surface. 

(8) Vertical prestressing threadbars be securely fastened in place to reinforcing steel 
and form ties to prevent movement during placement of concrete. Placing of 
vertical threadbars shall be done to proper locations, elevations and alignments, 
with a maximum tolerance of ±7 mm.  All vertical threadbars shall be properly 
tied at the anchor plates and shall be tied with 12 mm bars at 650 mm intervals 
between the anchor plates, unless shown otherwise on the drawings. 
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(9) All vertical threadbars shall be flushed with water from the top immediately upon 
completion of the wall concrete vibrating operation. 

(10) Upon completion of the water flushing operation of vertical threadbars, the ducts 
shall be given a short burst of compressed air from the top only to remove any 
accumulations of water at the bottom of the ducts. 

(11) Cleaning of threadbars with air only, or removal of water with air from the 
bottom connection, will not be permitted. 

(12) Anchor plates shall be installed at right angles to the threadbar alignment near the 
anchor. Anchor plates shall be installed with long sides, if applicable, aligned 
parallel with the wall forms and secured to prevent rotation while wall concrete is 
placed. The maximum permissible misalignment of anchor plate to threadbar 
alignment is plus or minus 2.5 degrees. 

(13) Unless indicated otherwise on the drawings, the minimum concrete cover around 
metal anchor pockets and bearing plates shall be 40 mm. 

3.11 ABRASIVE BLASTING 

3.11.1 Exterior surfaces of the concrete core wall, which will receive prestressing shall be 
abrasive blasted, regardless of the forming method used, by a mechanical etching or 
shotblast system combined with a vacuum recovery system, or a self-contained 
waterblasting system. Systems that have not been used successfully in the past to prepare 
circular tank wall surfaces for shotcreting and strandwrapping or systems which rely on 
sandblasting or steel shot without a vacuum recovery system will not be allowed. The 
surface shall be abrasive blasted sufficiently to remove all laitance, form oil or other type 
of coatings. The surface shall be cut to a minimum CSP5 profile, as established by the 
International Concrete Repair Institute (ICRI), over a minimum of 90% of the surface 
being prepared as measured over any 1 square meter area. The Contractor shall make 
available to the inspector ICRI sample coupons to assist in evaluating the abrasive cut. 

3.12 DISINFECTION 

3.12.1 The Contractor shall, at the completion of tank construction, thoroughly clean the interior 
of the tank. 

3.12.2 The Contractor shall notify the Engineer prior to disinfecting the tank. Disinfection shall 
meet with the approval of the Engineer, AWWA C652, and the appropriate governmental 
agency. 

3.12.3 The tank floor and interior of the wall shall be disinfected by using a solution of chlorine 
and water per Method 2 of AWWA C652.  Should local requirements differ, the most 
stringent requirements shall govern. 
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3.13 WATERTIGHTNESS TEST 

3.13.1 Upon completion, the tank shall be tested to determine watertightness per ACI 372R 
including tank walls, floor slabs and tank roof. The tank shall be filled with potable water 
to the maximum level and be allowed to stand for at least 24 hours.  

3.14 CLEAN-UP 

3.14.1 The premises shall be kept clean and orderly at all times during the work. Upon 
completion of construction, the Contractor shall remove or otherwise dispose of all 
rubbish and other materials caused by the construction operation. The Contractor shall 
leave the premises in as good a condition as it was found. 

END OF SECTION 
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1. GENERAL 

1.1 Scope 

.1 This section specifies the requirements for the welding process, such as procedure 
qualification, welder qualification, lineup, welding, and weld testing, in accordance with the 
latest edition of shop welding applications, and field-welding applications, except when the 
terms of these standards are added to or modified by these specifications. 

1.2 Reference Standards 

.1 Conformance to the following reference standards: 

.1 ANSI B31.3 

.2 CSA Z662  

2. PRODUCTS 

2.1 Pipe 

.1 Steel pipe:  to ASTM A106 or A53, Grade B, Sch. 40 seamless or welded pipe to ANSI 
B36.10.  Refer Section 33 11 33 for additional Piping Specifications. 

2.2 Filler Material 

.1 Shielded metal arch electrodes (manual welding) to conform to CSA W48.3.  Grade to be of 
tensile strength equivalent to or greater than the ultimate tensile strength of the parent metal, 
and to be suitable for the electric current characteristics, position of welding, and other 
conditions of intended use. 

2.3 End Bevels 

.1 Provide pipe ends with mill bevels.  Bevels to be 30o with a vertical lip of 1.60 mm unless 
specified otherwise.  Field bevels to be reasonably smooth and uniform, and dimensions 
shall be in accordance with the qualified welding procedure. 

2.4 Bell and Spigot Tolerances 

.1 5/64” (2mm) all around max., gap, equally spaced 

.2 2/64” (0.8mm) all around min. gap, equally spaced 

2.5 Equipment 

.1 Welding equipment to be 200 A or larger DC machines, and to be designed and maintained 
in an acceptable condition to obtain the specified results. 
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3. EXECUTION 

3.1 General 

.1 Welding to be performed using procedures qualified to CSA Z662, Clause 7.2.  Surfaces to 
be welded shall be smooth, uniform, free of fins, lamination, tears, slag, grease, paint, and 
other deleterious conditions which might adversely affect welding.  All aspects of the 
process as outlined in CSA Z662, Clause 7.2.5.2 shall conform to the welding procedure 
specification. 

3.2 Welder Qualification 

.1 Welders engaged on the work to possess valid certificates of qualification from the 
appropriate governing authority for pipeline welding in the flat, vertical, and overhead 
positions.  Certificates to be for the shielded metal arc method of welding.  Provide copies of 
certificates to Engineer when qualification test results are submitted. 

.2 Welders to qualify under CSA Z662, Clause 7.2.6, (Field).  Welders to qualify under CSA 
Z245 (Shop). 

.3 A record shall be made of the test given to each welder and of the detailed results of each 
test.  Maintain record and a list of qualified welders and procedures in which they are 
qualified to be provided to the Engineer.  Welders may be required to requalify if there is a 
question about their ability. 

3.3 Qualification of the Welding Procedure 

.1 Prepare test joints in accordance with the proposed welding specification and as stated in the 
proposed welding procedure submitted to the Engineer.  Give Engineer written notice of 
when and where the welding of the test joints will take place so that the Engineer can be 
present.  Test joints to be tested at Corporation’s expense, and in accordance with CSA 
Standard Z662, Clause 7.2.5.4.  Upon qualification, no change in the procedure will be 
permitted without the Engineer's written approval. 

3.4 Weather Conditions (Field Welding) 

.1 .1 Per CSA Z662, Clause 7.2.7, welding shall not be done when the quality of the 
completed weld would be impaired by prevailing weather conditions, including but not 
limited to moisture, blowing sands, high winds, or low temperatures.  Windshields may 
make conditions for welding satisfactory. 

.2 If, in the opinion of the Engineer, protection from prevailing weather conditions is 
necessary, then welding shall cease until this protection has been placed correctly.  The 
Contractor will not be compensated for "downtime" delays of this nature. 

.3 Metal surfaces in and adjacent to the welding groove to be dry before welding commences 
and while welding is in progress. 

.4 When ambient temperature is below 0°C, welding operations to cease, unless an appropriate 
welding procedure has been qualified. 
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3.5 Geotechnical Conditions 

.1 Soft soil conditions or conditions where significant movement can be anticipated 

.1 Change joint type from bell and spigot to butt welds or strengthen the pipeline by 
increasing yield strength.  

3.6 Production Welding 

.1 Production welding to conform to CSA Z662, Clause 7.2.7 for field welding, and ANSI 
Code B31.3, Chapter V for shop welding, and the following stipulations. 

.2 No pup shorter than 1 m or 3 pipe diameters, whichever dimension is greater to be installed 
in the line.  There shall be at least 1 full joint of pipe installed between pups which are 
shorter than 5 m.  All pups must be moved ahead on a current basis and installed in the line. 

.3 No two weld beads shall be started or stopped in the same location.  Each weld pass shall be 
visually examined and any defects (i.e., pin holes, slag inclusions, gas pockets, and 
undercutting, etc.) shall be repaired prior to welding the next pass. 

.4 Striking the arc on the pipe at any point other than the welding groove shall not be allowed.  
Any section of pipe which has been arc burned may, at the Engineer's discretion, be cut out 
and replaced at the Contractor's expense. 

.5 No weld to be subjected to sudden variations in temperature and no welded sections to be 
subjected to stresses, due to movement of pipe, loading on pipe, etc., until the welds have 
cooled below 38°C.  Damage caused by the welded pipe being subjected to stresses before 
complete cooling of welds to be corrected at the Contractor's expense. 

.6 All temperatures to be measured by pyrometric crayons or other suitable devices approved 
by the Engineer. 

.7 All passes to have no more than 5 minutes elapse time between the previous pass termination 
and the commencement of the next pass.  When ambient temperature is below 0°C, 
maximum allowable elapsed time is 4 minutes. 

3.7 Lineup Clamps 

.1 Use of lineup clamps to conform to CSA Z662, Clause 7.2.7.4.  Internal lineup clamps to be 
used whenever practicable and when used shall not be removed until root bead is complete.  
External lineup clamps may be used only when use of internal lineup clamps is not 
practicable.  Root bead segments used in connection with external lineup clamps to be 
uniformly spaced around the circumference of the pipe, and to have an accumulative length 
of not less than 50% of the pipe circumference before the clamp may be removed.  Pipe to 
remain supported and stationary until root bead is completed. 

3.8 Clearance 

.1 Clearance to be in accordance with CSA Z662, Clause 7.2.7.8.  When the pipe is welded in a 
trench, bell hole to be of sufficient size to provide the welder or welders ready access to the 
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joint so that their skill is not impaired.  When pipe is welded above ground, the working 
clearance around the pipe at the weld shall be not less than 400 mm. 

3.9 Pipe Handling 

.1 Extreme care to be exercised to prevent damage to pipe.  Damage to be repaired as directed 
by the Engineer and at the expense of the Contractor.  Bevel ends to be repaired if damaged. 

.2 All dents in the pipe deeper than 3.20 mm to be removed by cutting and remaining dented 
portion of the pipe, rebevelling the cut ends, welding and recoating. 

3.10 Inspection 

.1 Inspection will be conducted in accordance with ANSI B31.3.  After completion of the 
welding operation, pipe to be left uncoated for a period sufficient to permit Engineer to carry 
out tests on the welds. Contractor to allow a reasonable time for Engineer to conduct tests on 
the tie-in welds. 

.2 Work performed will be rigidly inspected.  Such inspection shall not relieve Contractor of 
responsibility for performing work in conformance with the specifications.  Notify Engineer 
in advance of performing any work in order that inspection may be arranged.  Engineer may 
reject any work that does not comply with the specified requirements.  Furnish to the 
Engineer reasonable facilities and space for inspection, testing, and obtaining any 
information Engineer desires respecting the character of material used and progress and 
condition of the work. 

.3 Radiographic inspection to be carried out by operators certified in conformance with CSA 
W178 and W178.2. 

.4 As per ASME B31.1 fluid service category is Normal. Therefore, welding inspection by 
Radiography/NDE required for 5% of welds. 

.5 Engineer may use any method of additional inspection necessary to establish quality control 
and ensure adherence to welding procedures.  Engineer has the right to accept or reject any 
weld not meeting the approved procedures and/or specified requirements. 

3.11 Repair or Removal of Weld Defects 

.1 Repair or removal of weld defects to be in accordance with CSA Z662, Clause 7.2.10.  
Backwelding is not allowed without qualification of the welding procedure used. 

.2 All costs for repairing defective welds, including radiographic inspection of the corrected 
work, to be borne by the Contractor. 

3.12 Coasted Pipe Protection and Field Coating 

.1 Protect and prepare for field welding all pipe which has been previously coated. 
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.2 After field welding, pipe coating of welded joints in the field to be done in accordance with 
AWWA C210.  Primer and field coating of bare surfaces to be the same materials as used for 
shop coating of pipe. 

.3 If damage of the coating occurs in the field, repair damaged portions in accordance with 
AWWA C210. 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 This Section specifies the requirements for stainless steel piping and welded joints. 

1.2 Codes 

.1 Do all work associated with the welding process, such as procedure qualification, welder 
qualification, lineup, welding, and weld testing, in accordance with the latest edition of 
ANSI B31.3 shop welding applications, and CSA Z662. 

2. PRODUCTS 

2.1 Pipe 

.1 See section 35 20 18A for Stainless Steel Piping Detailed Specification. 

.2 Stainless steel pipe to be rated Schedule 10. 

.3 Pipe Grade to be 316L. 

2.2 Filler Material 

.1 Shielded metal arc electrodes (manual welding) to conform to CSA W48.3.  Grade to be of 
tensile strength equivalent to or greater than the ultimate tensile strength of the parent metal, 
and to be suitable for the electric current characteristics, position of welding, and other 
conditions of intended use. 

2.3 End Bevels 

.1 Provide pipe ends with mill bevels.  Bevels to be 30° with a vertical lip of 1.60 mm unless 
specified otherwise.  Field bevels to be reasonably smooth and uniform, and dimensions are 
to be in accordance with the qualified welding procedure. 

2.4 Equipment 

.1 Welding equipment to be 200 A or larger DC machines, and to be designed and maintained 
in an acceptable condition to obtain the specified results. 

3. EXECUTION 

3.1 General 

.1 Perform welding using procedures qualified to CSA Z662, Clause 7.2.  Surfaces to be 
welded are to be smooth, uniform, free of fins, lamination, tears, slag, grease, paint, and 
other deleterious conditions which might adversely affect welding.  All aspects of the 
process as outlined in CSA Z662, Clause 7.2.5.2 are to conform to the welding procedure 
specification. 
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.2 In accordance with Section 00 13 30, submit five (5) copies of proposed welding procedure 
to Engineer using the forms provided at the end of this Section.  Provide details for 
procedure to be used to prepare the test joints required for qualification. 

3.2 Welder Qualification 

.1 Welders engaged on the work to possess valid certificates of qualification from the 
appropriate governing authority for pipeline welding in the flat, vertical, and overhead 
positions.  Certificates to be for the shielded metal arc method of welding.  Provide copies of 
certificates to Engineer when qualification test results are submitted. 

.2 Welders to qualify under CSA Z662, Clause 7.2.6. 

.3 Make a record of the test given to each welder and of the detailed results of each test.  
Record to be maintained by Contractor and a list of qualified welders and procedures in 
which they are qualified to be provided to the Engineer.  Welders may be required to 
requalify if there is a question about their ability. 

3.3 Qualification of the Welding Procedure 

.1 Prepare test joints in accordance with the proposed welding specification and as stated in the 
proposed welding procedure submitted to the Engineer.  Give Engineer written notice of 
when and where the welding of the test joints will take place so that the Engineer can be 
present.  Test joints to be tested at Contractor's expense, and in accordance with CSA 
Standard Z662, Clause 7.2.5.4.  Upon qualification, no change in the procedure will be 
permitted without the Engineer's written approval. 

3.4 Field Welding 

.1 No field welding of stainless pipe. 

3.5 Production Welding 

.1 Production welding to conform to CSA Z662, Clause 7.2.7 for field welding, and ANSI 
Code B31.3, Chapter V for shop welding, and the following stipulations. 

.2 No pup shorter than 1 m or three (3) pipe diameters, whichever dimension is greater to be 
installed in the line.  There is to be at least one (1) full joint of pipe installed between pups 
which are shorter than 5 m.  All pups must be moved ahead on a current basis and installed 
in the line. 

.3 No two (2) weld beads are to be started or stopped in the same location.  Visually examine 
each weld pass and repair any defects (i.e., pin holes, slag inclusions, gas pockets, and 
undercutting, etc.) prior to welding the next pass. 

.4 Do not strike the arc on the pipe at any point other than the welding groove.  Any section of 
pipe which has been arc burned may, at the Engineer's discretion, be cut out and replaced at 
the Contractor's expense. 
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.5 No weld to be subjected to sudden variations in temperature and no welded sections to be 
subjected to stresses, due to movement of pipe, loading on pipe, etc., until the welds have 
cooled below 38°C.  Damage caused by the welded pipe being subjected to stresses before 
complete cooling of welds to be corrected at the Contractor's expense. 

.6 All temperatures to be measured by pyrometric crayons or other suitable devices approved 
by the Engineer. 

.7 All passes to have no more than five (5) minutes elapse between the previous pass 
termination and the commencement of the next pass.  When ambient temperature is below 
0°C, maximum lapse time allowable is four (4) minutes. 

.8 Use inert gas backing for stainless steel welding.  Solar flux prohibited for liquid commodity 
piping. 

.9 For stainless steel pipes carrying solids-containing liquids or slurries pickle all joints and 
heat affected zones on interior and exterior.  Use of pickling paste subject to Engineer’s 
review.  Observe regulatory requirements for disposal of acid. 

.10 Passivate exterior of all stainless steel welds after completion.  Neutralize and rinse joints. 

3.6 Lineup Clamps 

.1 Use of lineup clamps to conform to CSA Z662, Clause 7.2.7.4.  Internal lineup clamps to be 
used whenever practicable and when used are not to be removed until root bead is complete.  
External lineup clamps may be used only when use of internal lineup clamps is not 
practicable.  Root bead segments used in connection with external lineup clamps to be 
uniformly spaced around the circumference of the pipe, and to have an accumulative length 
of not less than 50% of the pipe circumference before the clamp may be removed.  Pipe to 
remain supported and stationary until root bead is completed. 

3.7 Clearance 

.1 Clearance to be in accordance with CSA Z662, Clause 7.2.7.8.  When the pipe is welded in a 
trench, bell hole to be of sufficient size to provide the welder or welders ready access to the 
joint so that their skill is not impaired.  When pipe is welded above ground, the working 
clearance around the pipe at the weld is to be not less than 400 mm. 

3.8 Pipe Handling 

.1 Extreme care to be exercised to prevent damage to pipe.  Damage to be repaired as directed 
by the Engineer and at the expense of the Contractor.  Bevel ends to be repaired if damaged. 

.2 All dents in the pipe deeper than 3.20 mm to be removed by cutting dented portion of the 
pipe out, rebevelling the cut ends, welding and recoating. 
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3.9 Inspection 

.1 Inspection will be conducted in accordance with ANSI B31.3.  After completion of the 
welding operation, pipe to be left uncoated for a period sufficient to permit Engineer to 
inspect the welds. 

.2 Work performed will be rigidly inspected.  Such inspection will not relieve Contractor of 
responsibility for performing work in conformance with the specifications.  Notify Engineer 
in advance of performing any work in order that inspection may be arranged.  Engineer may 
reject any work that does not comply with the specified requirements.  Furnish the Engineer 
reasonable facilities and space for inspection, testing, and obtaining any information 
Engineer desires respecting the character of material used and progress and condition of the 
work. 

.3 Ten percent of welds are subject to radiographic inspection, the cost of which will be borne 
by the Contractor.  Radiographic inspection to be carried out by operators certified in 
conformance with CSA W178.1 and W178.2. 

.4 Engineer may use any method of additional inspection necessary to establish quality control 
and ensure adherence to welding procedures.  Engineer has the right to accept or reject any 
weld not meeting the approved procedures and/or specified requirements. 

3.10 Repair or Removal of Weld Defects 

.1 Repair or removal of weld defects to be in accordance with CSA Z662, Clause 7.2.10.  
Backwelding is not allowed without qualification of the welding procedure used. 

.2 All costs for repairing defective welds, including radiographic inspection of the corrected 
work, to be borne by the Contractor. 
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Proposed Welding Procedures: 
Date:  
Job Title  
Associated Engineering Project No.   
Classification of Pipe  
Maximum Tensile Strength  
Maximum Yield Strength  
Percentage Elongation in 50 mm  
Mill Test Forwarded to Associated 
Engineering 

Yes  or No 

Ladle Analysis Forwarded to 
Associated Engineering 

Yes or No 

Carbon Content  
Carbon Equivalent  
Process  
Diameter and Wall Thickness  
Joint Design  

 
Filler Metal 

Pass Size AWS 
Classification Voltage Amperage Polarity Brand 

1       
2       
3       
4       
5       

 
Position  
Direction of Welding  
Number of Welders   
Time Lapse between Passes  
Inter-Pass Heating (if required)  
Method of Heating  
Cleaning between Passes  
Preheat  
Minimum Ambient Temperature  

 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 The following pages provide a summary of the pipe materials and reference specifications 
for use in the work and should be read in conjunction with Section 33 11 13.  Furnish all 
piping and appurtenances in accordance with the requirements of this Section and those 
requirements of Section 33 11 13. Where there is a conflict, conform to the most stringent 
requirements.  

.2 Table 1 summarizes the commodities and the general pipe material to be provided.  See Part 
2 for specific applications and the Detailed Pipe Specification Sheets. 

1.2 Table 1:  Process Fluids and Pipe Materials 
 

Commodity 
Abbreviation 

Commodity Pipe Material 

W Municipal Water 316L Stainless Steel 
 

2. PRODUCTS 

2.1 General  

.1 Detailed stainless steel piping specification sheets follow. 
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W 

GENERAL 

PROCESS FLUID SYMBOL 
MAXIMUM CONDITIONS TEST CONDITIONS 

PRESSURE 
(kPa) 

TEMP. 
(°C) 

PRESSURE 
(kPa) 

DURATION 
(Min.) 

Water W 1050 20 1600 120 

PIPE 

LOCATION SIZE (mm) MATERIAL RATING SPECIFICATIONS REMARKS 
Tunnels, Pumphouses, and 
Buildings All 316L Stainless Steel Sch 10S AWWA C220, ASTM A312, 

ANSI B36.19  

Underground All 316L Stainless Steel Sch 10S AWWA C220, ASTM A312, 
ANSI B36.19  

Below Structures All 316L Stainless Steel Sch 10S AWWA C220, ASTM A312, 
ANSI B36.19  

Submerged All 316L Stainless Steel Sch 10S AWWA C220, ASTM A312, 
ANSI B36.19  

COATINGS 

LOCATION SIZE (mm) MATERIAL SPECIFICATIONS REMARKS 

Tunnels, Pumphouses, and 
Buildings All N/A   

Underground All N/A   

Below Structures All N/A   

Submerged All N/A   

LININGS 

LOCATION SIZE (mm) MATERIAL SPECIFICATIONS REMARKS 
Tunnels, Pumphouses, and 
Buildings All N/A   

Underground All N/A   

Below Structures All N/A   

Submerged All N/A   

JOINTS 

LOCATION SIZE (mm) TYPE MAXIMUM 
SPACING SPECIFICATIONS REMARKS 

Tunnels, Pumphouses, and 
Buildings All 

Butt Welded 
Van Stone Angle Ring 
Flanges, Slip on or Butt 
Type 

N/A 
20 m 

Material same as pipe 
Pattern: ANSI B16.5 
ANSI B16.9 

 

Submerged All 

Butt Welded 
Van Stone Angle Ring 
Flanges, Slip on or Butt 
Type 

N/A 
20 m 

Material same as pipe 
Pattern: ANSI B16.5 
ANSI B16.9 

 

Below Structures All 

Butt Welded 
Van Stone Angle Ring 
Flanges, Slip on or Butt 
Type 

20 m 
Material same as pipe 
Pattern: ANSI B16.5 
ANSI B16.9 

 

 



Village of Lions Bay DIVISION 33 SECTION 33 20 18A 
Water Storage Replacement  Page 3 of 3 
Project No. 60546407  November 2017 
 Stainless Steel Piping – Detailed Specification Sheet 

33 20 18A Stainless Steel Piping - Detailed Specification Sheet_FINAL.docx 

 

FITTINGS AND APPURTENANCES 

ITEM SIZE (mm) MATERIAL RATING SPECIFICATIONS REMARKS 

Van Stone Flanges,  
Rolled Angle, FF 
Or RF 

>50 304L Stainless Steel Class 125 

Pipe Material: ASTM A240 
Flanges:  ASTM A285 
Fabrication: ASTM A774 
Pattern: ANSI B16.1 

 

Cap. Plug      
Couplings, E11 - Short 
Radius, E11 - Long 
Radius, Tees,  
Reducers, Reducing 
Outlets, Laterals 

>50 

Stainless Steel, Single 
Longitudinal Weld 
Seam 
 

Same as Pipe 
 

Material: ASTM A774/A240 
Dimensions: ANSI B16.5 
ANSI B16.9 

 
 
 
 

Plug >50 Stainless Steel Class 150 
Blind Flange 

Material:  ASTM A774 
Dimensions:  ANSI B16.5  

Cap >50 Stainless Steel Same as Pipe Material:  ASTM A774 
Dimensions:  ANSI B16.1  

Sockolet      

Threadolet      

Flanged Adaptors      

Flanged Gaskets  
Compressed Keviar 
with Neoprene 
Binder 

   

Grooved Joint Gaskets      

VALVES 

TYPE SIZE (mm) VALVE SPECIFICATION  
(SECTION 35 20 19) REMARKS 

Butterfly - N/A  

Ball <75 
≥75 BV02  

Check All -  

Globe - N/A  

Gate - N/A  

Mud - N/A  

Plug - N/A  

NOTES 

 
1. Refer to Section 35 20 18 for welding specifications. 
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1. GENERAL 

1.1 Description 

.1 This Section specifies the supply, installation and testing of manually operated valves used 
for isolation, manual throttling, and bypass; and for specialty valves not requiring electric or 
pneumatic actuation. 

1.2 Definitions 

.1 Valve Identification 

.1 Process valves are identified in the Drawings by valve symbols.  Refer to the Drawings 
for lists of valve symbols and labels. 

.2 Actuators 

.1 Valves are supplied with their standard operators as detailed in Part 2 unless otherwise 
noted in Section 33 20 20. 

.3 Detailed Valve Specification Sheets 

.1 Detailed Process Valve Specification Sheets are provided in Section 33 20 20 for each 
type of process valves which are: 

.1 Identified in the Drawings with a valve symbol and/or,  

.2 Included in this Section 

.2 Where there is a conflict between valves described in this Section and other valves 
described in Division 33 conform to the most stringent requirements. 

.4 Specialty Valve Data Sheets 

.1 Not used. 

1.3 System Responsibility 

.1 Unit Responsibility 

.1 Assign unit responsibility to the Valve Supplier for providing a fully functioning and 
operable system in accordance with the performance specification of this Section. 

.2 Valve Supplier takes responsibility to ensure the compatibility between the valve body 
and the actuator, including sizing and mounting requirement of the actuator. 

.3 Valve Supplier takes responsibility to ensure the mounting orientation of the mated 
actuator provided is suitable for the location as indicated on Drawings. 
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.4 Coordinate all Electric Actuators with both Electrical drawing no. E-001 and valve 
specification sheets 33 20 20. 

1.4 Submittals for Review 

.1 Submit the following information in accordance with Section 01 33 00: 

.1 Catalogue cuts and/or Shop Drawings for each type of valve indicating the valve 
number, materials of construction, dimensions, head loss characteristics through the 
valve, operating torque and valve end configuration. 

.2 An amended Detailed Valve Specification Sheet for all valves.  Indicate with check 
marks where the valve supplied meets the requirements specified and with written 
amendments where the product differs from the specification. 

1.5 Submittals 

.1 Submit the following information in accordance with Section 01 33 00: 

.1 Catalogue cuts and/or shop drawings for each type of valve indicating the valve 
number, materials of construction, dimensions, head loss characteristics through the 
valve, operating torque and valve end configuration. 

.2 An amended Detailed Valve Specification Sheet for all valves.  Indicate with check 
marks where the valve supplied meets the requirements specified and with written 
amendments where the product differs from the specification. 

.3 Operating and Maintenance data for client in operation and maintenance manual, as 
specified in Section 01 79 19.  Include complete description of operation together with 
detailed drawings, a complete list of replacement and repair parts, and parts 
manufacturer's identifying numbers. 

.4 Anti-Cavitation  

.1 As part of the shop drawing submission, the valve manufacturer shall submit 
detailed sizing and cavitation analysis (using independent third party software) to 
support the selection of the valve. The pressure drop and flow ranges for each 
valve are provided in section 33 20 20. Cavitation protection shall be housed 
within the valve body, external devices such as orifice plates will not be permitted.  

.2 The cavitation analysis should clearly demonstrate that, where required, the valve 
manufacturers cavitation solution will prevent main valve cavitation damage under 
the stated operating conditions. The control valve manufacturer shall warranty the 
valve for damage resulting from cavitation for a period of 5 years. 

1.6 Shipment, Protection and Storage 

.1 Deliver valves to Work Site in accordance with manufacturer’s specifications, and using 
loading methods which do not damage casings or coatings. 
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.2 Valves will be clearly tagged stating size, type, coatings and mating parts. 

.3 Store on-site until ready for client in the work using methods recommended by the 
manufacturer to prevent damage, undue stresses, or weathering. 

2. PRODUCTS 

2.1 General 

.1 Provide valves of the same type, size range and service from a single Manufacturer. 

.2 Provide new, unused valves for the work, unless notes otherwise. 

.3 Valve materials to be free from defects or flaws, with true alignment and bores. 

.4 Unless otherwise indicated on the Process and Instrumentation Drawings, valves shall be the 
same size as the pipe run in which they are to be installed. 

.5 Clearly mark valve bodies in raised lettering to indicate the valve type, rating, and where 
applicable, the direction of flow.  Conform to MSS SP25 

.6 Provide padlockable lockout feature on all sizes of the following valve types: 

.1 Automated Control Valves (electric and pneumatic); 

.2 Specialty Valves; 

.3 Manual Isolation and Shut-off Valves; 

.7 Specific requirements for the materials, ratings and service conditions for each valve are 
listed in Sections 33 20 20. 

.8 Valves to open counter-clockwise. 

.9 All surfaces in contact with potable water shall be constructed of materials certified as 
suitable for contact with drinking water by an accredited certification organization in 
accordance with ANSI/NSF 61 “Drinking Water System Components – Health Effects.” 

2.2 Drawings 

.1 The Process and Instrumentation Drawings indicate major process valves required for the 
process to operate as intended. 

.2 The detailed process Drawings and process Standard Drawings indicate the valves as noted 
on the Process and Instrumentation Drawings plus other valves required for isolation. 

.3 In pipe runs, less than 100 mm diameter, in addition to the valves indicated on the P&ID’s, 
detailed Process Drawings and Standard Drawings, provide isolation valves in straight pipe 
runs at intervals no greater than 60 m and at takeoffs to individual services. 
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.4 Provide valves and taps on top of pipe at high point in all liquid pipe runs greater than 60 m 
length where the change in slope exceeds 4 percent. 

.5 Where a valve may be required for the process to function correctly or is required to satisfy 
fire and safety codes but it is not shown in the Drawings, inform the Engineer and provide 
details and suggestions for remedial action.  Do not commence piping in the related pipe run 
until obtaining the Engineer’s approval. 

2.3 Valve Ends 

.1 In pipe runs less than 75 mm diameter provide valves with female threaded ends, unless 
indicated otherwise.  Threads to conform to ANSI B1.20.1. 

.2 Valves in pipe runs equal to or greater than 75 mm diameter to be flanged unless indicated 
otherwise. 

.3 For cast iron body valves, drill flanges to Class 125 pattern conforming to ANSI B16.1.  For 
steel body valves, flanges to be Class 150 pattern or Class 300 pattern conforming to ANSI 
B16.5 or as noted in Section 33 20 20. 

.4 Do not use grooved joint valve ends. 

.5 Use flanged joints for buried and exterior valves.  The flanges to be compatible with the pipe 
and jointing technique used. 

.6 Lug style wafer body valves shall have tapped holes, suitable for the bolt spacing of the pipe 
flanges placed on either side of the Lug style water body. 

.7 Wafer body valves shall have positioning holes, suitable for the bolt spacing of the pipe 
flanges placed on either side of the Lug style water body. 

.8 For gate valves, end flanges shall be integral with the gate valve body and be faced and 
drilled in accordance with ANSI B16.1, Class 125 flanges. 

2.4 Manual Operators 

.1 Provide valves with manual operators unless specifically indicated otherwise on the P&IDs, 
detailed Drawings, process Standard Drawings. 

.2 For hand wheels, clearly show the direction of opening in raised lettering and symbols. 

.3 Hand wheel diameter to conform to the following: 
 

Nominal Valve Size, mm Minimum Hand Wheel 
Diameter, mm 

12 50 
20 50 
25 60 
38 75 
50 85 
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65 105 
75 200 

100 250 
150 300 
200 350 
250 400 
300 450 
350 450 
400 550 
450 600 
500 600 
600 600 

1200 600 

.4 Lever operators to conform to the following dimensions: 
 

Nominal Valve Size, mm Minimum Length of 
Lever, mm 

6 80 
12 80 
20 100 
38 150 
50 150 
65 150 
75 175 

100 225 
150 250 
200 300 
250 450 
300 450 

.5 Quarter turn lever operators to be perpendicular to the pipe run when the valve is closed. 

.6 For ball valves lever operators to be two-position.  For butterfly valves provide ten (10) 
position latching levers except where used to balance air flows.  Where used to balance air 
flows provide infinite position, screw down levers. 

.7 The maximum pull at the end of the lever arm not to exceed 300 N when one side of the 
valve is at test pressure and one side is at atmospheric pressure.  Where greater than this 
force would be required to operate the valve with a lever, provide a gear operator.  Unless 
different operators are scheduled or shown in the drawings, conform to the following 
minimum requirements: 

.1 Ball Valves:  less than 150 mm, lever operator; greater than or equal to 150 mm, gear 
operator. 

.2 Butterfly Valves:  less than 250 mm, lever operator; greater than or equal to 250 mm, 
gear operator. 

.8 Gear operator to be worm gear type, equipped with a hand wheel and a visual indicator of 
the valve position.  Equip operators with adjustable mechanical stop-limiting devices to 
prevent overtravel of the disc/ball in the open and closed positions and which are self-
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locking and designed to hold the valve in any intermediate position between full open and 
full closed.  Gear operators shall be grease lubricated.  Where gear operators are intended for 
direct bury or submergence, seal units with long life lubricant. 

.9 For manual valves on lines 75 mm and greater, mounted over 2.0 metres above the operating 
floor, provide chain wheel gear operators.  Design the operator so that a force of 150 N is 
sufficient to open the valve when one side of the valve is at test pressure and the other side is 
at atmospheric pressure.  The chain pulley to mesh positively with the chain.  Extend the 
chain from the valve operator to operating height 1.2 metres above the floor or as directed by 
the Engineer.  The exact dimensions shall be field determined.  Provide approved chain 
hooks where required to prevent chain from hanging within traffic paths. 

.10 Manual operators for butterfly and gate valves for buried service to include an AWWA 
operating nut and be gasketed and grease packed for submerged operation at water pressures 
to 700 kPa.  Operators for exposed service shall be gasketed for weatherproof service.  Place 
gear boxes above ground and liquid surfaces. 

.11 Gear and manual operators for submerged service to be permanently lubricated and sealed 
for operation at water pressures to 700 kPa. 

2.5 Stem and Couplings 

.1 Provide operating stems and couplings of stainless steel, where noted on the Drawings. 

.2 Provide the stem with a slenderness ratio (L/R) less than 200. 

.3 Hollow stems are acceptable but they must be provided with stem guides (mounting 
brackets) and thrust bearings designed to carry the weight of the stem extension, eliminate 
load on the stem, and prevent buckling. 

.4 Machine cut the threaded portion of the stem. 

.5 For stems in more than one (1) piece and with a diameter of 44.5 mm and larger, join the 
different sections together by threaded and bolted connections. 

.6 Groove and key the couplings.  The couplings are to be of greater strength than the stem. 

.7 Provide stem guides of stainless steel, type 304 and UHMWPE bushed. 

2.6 Valve Stem Extension 

.1 Provide valve stem extensions where additional clearance is required for pipe insulation, 
deep installations and for all submerged or buried valves and other locations where valve 
operation without the extension is difficult, and in manholes. 

.2 Where angle valve stem extensions are employed, they shall be angle geared.  Universal 
joint types are not permitted. 
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.3 For all valves equal to or greater than 150 mm requiring stem extensions, provide pedestal 
mounted operators as shown on the process mechanical drawings and standard details. 

2.7 Valve Boxes 

.1 Provide valve boxes (Nelson box style) for all buried valves as per the mechanical and civil 
drawings and standard details. 

2.8 Insulation 

.1 Not Used. 

2.9 Protective Coatings 

.1 Unless otherwise specified, provide valves coated in accordance with Section 33 20 20. 

2.10 Backflow Preventers 

.1 Unless otherwise specified, provide Tideflex type backflow preventer valves (duckbill style) 

2.11 Spare Parts 

.1 Provide a list of all spare parts which would be expected to be required under normal 
conditions for a period of five (5) years. 

.2 Contractor to provide pricing for spare parts. 

2.12 Pressure Reducing Valves 

.1 The main valve shall provide a drip-tight seal using a mechanically retained resilient disc 
against the stationary AISI 316 stainless steel seat ring. 

.2 All main valve fasteners (bolts, nuts, studs, cap screws) shall be supplied as 304 stainless 
steel. All bonnet bolts shall be fitted with stainless steel washers to prevent damage to the 
bonnet coating. 

2.13 Pilot Controls 

.1 The pressure reducing pilot shall be a normally open pilot with a spring to adjust the 
pressure setting. The pilot shall be self-cleaning and self-flushing with the outlet of the pilot 
located at the bottom of the pilot flow with the pilot stem out of the waterway and guide free 
from any debris build-up. 

.2 The pilot trim, consisting of a seat ring, stem and yoke shall be constructed of AISI 316 
stainless steel. 

.3 For valves 75mm and larger, (3) pilot isolation ball valves shall be supplied as standard. 
Pilot isolation ball valve(s) shall be constructed of 316 stainless steel with stainless steel 
handle operator. 
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.4 For valves 75mm and larger, a pilot strainer shall be supplied as standard. Strainer material 
to be ASTM A351 CF8M stainless steel with a 40-mesh or 80-mesh 316 stainless steel 
screen. The external pilot strainer shall have a removable plug for easy maintenance access 
to the pilot screen and have provision for installation of a ball valve for pilot screen flushing. 

3. EXECUTION 

3.1 Preparation 

.1 The valve and piping arrangement indicated in the Drawings is based on typical dimensions 
for valves of the specified type.  Make the necessary modifications in the piping to allow for 
discrepancies between the valve dimensions shown and those supplied for the work. 

.2 Prior to the installation of the valves, field measure and check all equipment locations, pipe 
alignments, and structural installation.  Ensure that the valve location and orientation 
provides suitable access to manual operators and that sufficient space and accessibility is 
available for pneumatic and electric actuators.  As well as external springs and levers on 
check valves. 

.3 Where conflicts are identified, inform the Engineer and initiate the necessary piping 
modifications at no cost to the Client. 

3.2 Valve Installation 

.1 Install valves as per the contract drawings. 

.2 In horizontal pipe runs other than in locations where space does not permit, mount all valves 
except for butterfly valves and trunnion ball valves with a vertical operating shaft with the 
actuator at the top.  In no case install a valve with the operator shaft pointing down. 

.3 Mount butterfly valves and trunnion ball valves with the shaft in a horizontal orientation, 
unless notes otherwise on Drawings. 

.4 When joining valves to pipe or fittings, do not over torque bolts to correct for misalignment. 

.5 Support valves in position using temporary supports until valves are fixed in place. 

.6 Permanently support valves to prevent transmission of loads to adjacent pipework and/or 
equipment. 

.7 Generally pipe supports and hangers are not shown unless for indication purposes only. 

.8 Install gate valves in the closed position. 

.9 Install valves which are bubble tight in one direction to seal in a direction opposite to normal 
flow unless otherwise noted or directed by the Engineer. 

.10 Unless otherwise specified, install single seated ball valves with the seat downstream. 
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.11 Install all valves in accordance with the Manufacturer’s recommendations. 

3.3 Insulation 

.1 Not Used 

3.4 Valve Testing  

.1 Operate valves under simulated and/or actual process conditions to ensure they operate as 
intended. 

.2 Valves shall be pressure tested in conjunction with the pipes in which the valves are installed 
as per MMCD specifications. 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 The following pages provide a summary of the valve body materials, valve performances 
and reference specifications for use in the Work and should be read in conjunction with 
Section 33 20 19 and the contract drawings.  Furnish all valves in accordance with the 
requirements of this section and those requirements of Section 33 20 19.  Where there is a 
conflict, conform to the most stringent requirements. 

.2 Table 1 references commodities and the valves acceptable for use with these commodities, 
unless otherwise specified.  The valve abbreviations of Table 1 indicate the Detailed Valve 
Specification Sheet to be referenced.  Provide the valve type as indicated in the drawings by 
the valve symbol shown.  Match the symbol, commodity and line size to the Detailed Valve 
Specification Sheet. 

.3 Named Acceptable Products are given in this Section to define basic materials and 
performance criteria required for each valve type.  Modify valves as specified to meet the 
service requirements of the system and detailed specifications.  Other products meeting the 
specified performance, materials, quality and functions will be considered by request for 
substitution. 

1.2 Definitions 

.1 Abbreviations used in Detailed Valve Specification Sheets: 

.1 BV – Ball Valve 

.2 BF – Butterfly Valve 

.3 CV – Check Valve 

.4 GV – Gate Valve 

.5 PRV – Pressure Reducing Valve 

2. PRODUCTS 

2.1 General 

.1 Detailed Valve Specification Sheets Follow. 
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BV03 
 

GENERAL 

TYPE OF VALVE SYMBOL TYPE OF 
COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Ball Valve BV03 Liquid/Air 0-1050 5-120 1575 140 

TYPICAL SERVICE 

General utility service. 

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference Document Body Material: 

ASTM A351;  Note 2 
Body Stainless Steel;   Size Range 10 mm to 65 mm  
Ball Stainless Steel - floating Rating CWP 1000 kPag 
Packing Reinforced PTFE Body/Valve Ends Female Threaded or Flanged; 

Note 3 
Seats Reinforced PTFE Pattern Two-Piece, Full Port 
Shaft Stainless Steel (304);  Note 1 Operator Lever 
  Actuator  
  Lining  
  Coating  
    

NOTES 
1. Blowout-proof stem. 
2. For HPA service flanged connections only; threaded valves for this service is unacceptable. 

ACCEPTABLE PRODUCTS 
Crane CSC9502-2 Kitz Type 600 AKUTKM Watts S-FBV-1SS Red Valve FNW Fig. 220 
M. A. Stewart Model G2    
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BF01 
 

GENERAL 

TYPE OF VALVE SYMBOL TYPE OF 
COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Butterfly Valve BF01 Liquid 0-1050 5-30 1575 35 

TYPICAL SERVICE 

Operating valve for municipal water supply. 

VALVE MATERIALS VALVE DESCRIPTION 
ITEM MATERIAL Reference Document  
Body Ductile Iron ASTM A536 

/Cast Iron 
Size Range 150mm to 750 mm 

Disc Ductile Iron ASTM A536 
/ Cast Iron 

Rating CWP 1000kPag 

Disc edge Stainless Steel (316) Valve Ends Class 150 Flanged (See note 2) 
Seats Buna N, NBR Type of Disc On-center symmetrical 
Seals Buna N, NBR (V-type) Operator Electric actuator c/w manual 

override. 
Shaft SS ASTM A-564 Type 630  Actuator See dwg. E-001 and Notes 1, 2 

below 
Wiper Ring Reinforced PTFE Coating Epoxy interior and exterior 
     
    

NOTES 
1 Valve Supplier takes responsibility to ensure the compatibility between the valve body and the actuator, including sizing and 
mounting requirement of the actuator. 
 
 

ACCEPTABLE PRODUCTS 
Henry Pratt     
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GV07 
 

GENERAL 

TYPE OF VALVE SYMBOL 
TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Gate Valve GV07 Liquid 0-1050 5 to 20 1575 30 

TYPICAL SERVICE 

For Buried and Valve Chamber Installation Only 

VALVE MATERIALS VALVE DESCRIPTION 

ITEM MATERIAL Reference Document AWWA C509 
UL/FM Approved 

Body & Bonnet Ductile Iron ASTM A536 Size Range 50 mm to 400 mm 
Disc Ductile Iron, ASTM A536 Rating CWP 1000 kPag 
Disc Coating EPDM rubber compound Actuator Note 1, Note 2 
Seals/Packing O-Rings, Manuf. std.   
Shaft Bronze Valve Ends Flanged 
Bonnet Gasket Rubber, ASTM D2000 Type of Disc Solid, Wedge, Resilient Seated 
Stem Nut Stainless Steel 304 Operator NRS, Closed Bonnet, Handwheel 
Operating Nut Cast Iron, ASTM A126 Specials Ground Level Position Indicator 
Wiper Ring Rubber, ASTM D2000 Coating Fusion Bonded Epoxy Coating 

inside and outside 
Bonnet Bolt & Nut Stainless Steel 304   
Gland Bolts Stainless Steel 304   

NOTES 

.1 Below grade service to have valve box with stem extension. 

.2 Valve to open counter-clockwise. 

ACCEPTABLE PRODUCTS 

CLOW/TC F6102 American AVK Series 45   
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CV16 
 

GENERAL 

TYPE OF VALVE SYMBOL 
TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Check Valve CV16 Liquid 0-1050 5 to 100 1575 70 

TYPICAL SERVICE 

Valve Chamber Installation 

VALVE MATERIALS VALVE DESCRIPTION 

ITEM MATERIAL Reference Document  
Body Cast Iron, Ductile Iron Size Range 50 mm – 600mm 
Body coating Fusion Bonded Epoxy Resin, AWWA 

C550 
Rating Class 150 

Disc Buna-N (NBR) Valve Ends Flanged 
  Type  Swing Check disk type 
  Coating Fusion Bonded Epoxy Resin inside and 

outside, AWWA C550 
    
    
    
    
    

NOTES 

1.Valve Chamber installation – See contract drawings 
 

ACCEPTABLE PRODUCTS 

Pratt RD-Series Check Valve Val-matic Swing Flex Series 500 Cla-val Series 584  
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PRV01 
 

GENERAL 

TYPE OF VALVE SYMBOL 
TYPE OF 

COMMODITY 

OPERATING LIMITS DESIGN LIMITS 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
PRESSURE 

(kPag) 
TEMP. 

(°C) 
Check Valve PRV01 Liquid 0-1050 5 to 100 1575 70 

TYPICAL SERVICE 

Water pressure reducing valve – Valve Kiosk Installation 

VALVE MATERIALS VALVE DESCRIPTION 

ITEM MATERIAL Reference Document  
Body Ductile Iron, ASTM B62 bronze or 

ASTM B16 brass 
Size Range 75 mm – 200mm 

Body coating NSF Approved Fusion Bond Epoxy 
Coated & lined 

Rating Class 150  

Diaphragm Buna-N / EPDM Valve Ends Flanged 
Seats Replaceable Stainless Steel Trim  AISI 303/ 316 Stainless Steel, Anti-

Cavitation Basket 
Inlet Pressure 143psi (986 kPa) * See note 5, 7 

152 psi (1048 kPa) * See note 6 
Coating NSF Approved Fusion Bond Epoxy 

Coated & lined 
Outlet Pressure 40 psi (986 kPa) * See note 5 

90 psi (1048 kPa) * See note 6 
20 psi (986 kPa) * See note 7 

Operator Adjustable Pilot 

Stem & Fasteners Stainless Steel Pilot Stainless Steel Pilot tubing (Brass 
Ends) 

  Operator (See note 7) Solenoid Control/Shut-off 
    
    

NOTES 

1. Valve Kiosk installation – See contract drawings. 
2. Refer to valve manufacturer for mounting details. 
3. Valve components shall be manufactured per AWWA C511-92. 
4. Vendor to confirm application and model number. Coordinate with valve vendor for suitability. Refer to Division 33. 
5. Refer to P&ID P-003: PRV-003A, PRV-003B both have inlet pressure of 143psi & outlet pressure of 40psi. 
6. Refer to P&ID P-004: PRV-014A & PRV-014B both have inlet pressure of 152psi & outlet pressure of 90psi. 
7. Refer to P&ID P-003, PRV-015A has inlet pressure of 143psi & outlet pressure of 20psi.  
     PRV-015A requires solenoid control operator. 
 

 

ACCEPTABLE PRODUCTS 

Singer Model 160-PR Cla-Val Model 90-01   
    

 
 
 

END OF SECTION 
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1. GENERAL 

1.1 Description 

.1 This section specifies requirements for the supply and installation of precast manholes, catch 
basins, and valve chambers. 

1.2 Sumittals for review 

.1 Submit documents in accordance with Section 01 32 19. 

.2 Submit manufacturer's test data and certification at least four (4) weeks prior to commencing 
work.  Include manufacturer’s drawings, information and shop drawings. 

.3 Submit shop drawings of precast concrete manhole, vertical sections and lids.  Structural 
design and supporting data submitted to bear stamp and signature of qualified professional 
engineer registered or licensed in Province of British Columbia, Canada. 

2. PRODUCTS 

2.1 Materials 

.1 Cast-in-place concrete: Refer to Section 03 30 00. 

.1 Cement:  to CAN/CSA-A5, type 10. 

.2 Concrete mix design to produce 20 MPa minimum compressive strength at twenty-
eight (28) days. 

.2 Concrete reinforcement:  Refer to Section 03 20 00. 

.3 Precast manhole units:  to ASTM C 478M, H2O loading, circular.  Top sections eccentric 
cone or flat slab top type with opening offset for vertical ladder installation. 

.4 Joints: to be made watertight using cement mortar or rubber gaskets to ASTM C443. 

.5 Mortar: 

.1 Aggregate:  to CSA A82.56. 

.2 Cement:  to CAN/CSA-A8. 

.3 Ladder rungs:  to Land Industries Safety Threads or approved equal. 

.6 Adjusting rings: to ASTM C 478M. 

.7 Concrete brick:  to CAN3-A165 Series. 

.8 Steel gratings, I-beams and fasteners: as indicated. 
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.9 Precast catch basin sections:  to ASTM C478M. 

.10 Precast reinforced concrete valve chambers: to CAN3-A23.4, complete with knock-outs for 
pipes, precast lid and base, ladder rungs, sump and aluminum hatch opening. The precast 
reinforced concrete valve chamber must be designed to withstand buoyancy. Valve chamber 
to be designed for seismic requirements as provided into Golder geotechnical report. 

.11 Frames, gratings, covers to dimensions as indicated and following requirements: 

.1 Metal gratings and covers to bear evenly on frames.  A frame with grating or cover to 
constitute one unit. 

.2 Gray iron castings:  to ASTM A48, strength class 30B and to meet AASHTO H20 
loading requirements. 

.3 Fasteners for bolted pressure type lids shall be 316 stainless steel 

.4 Castings: coated with two applications of asphalt varnish. 

.5 Access frames and covers must bear manufacturer identification on casting and shall be 
heavy duty round manhole frames. Lids to have watertight pick points and shall be 
sealed with a gasket. Frames to be suitable for casting into concrete slabs. 

.6 Emboss covers with “STORM SEWER” as applicable 

.12 Aggregate and Granular Materials: refer to Section 31 05 15 

3. EXECUTION 

3.1 Excavation and Backfill 

.1 Excavate and backfill in accordance to Section 31 23 01. 

3.2 Concrete Work 

.1 Place concrete reinforcement in accordance to Section 03 20 00. 

.2 Do concrete work in accordance to Section 03 30 00. 

3.3 Installation 

.1 Construct units in accordance with details indicated, plumb and true to alignment and grade. 

.2 Complete units as pipe laying progresses. 

.3 Ensure excavation free of water prior to placing concrete. Dewater excavation in and remove 
soft and foreign material before placing concrete base in accordance with Section 
MMCD 03 40 01. 
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.4 Cast bottom slabs directly on undisturbed ground or when permitted by Engineer set precast 
concrete base on minimum 150mm of Type 1 fill compacted to not less than 100% Standard 
Proctor maximum Dry Density in accordance with ASTM D 698 with oversize corrections 
calculated in accordance with ASTM D4718 

.5 Construct base to ensure first precast riser section is set plumb. Set bottom section of precast 
unit in bed of cement mortar and bond to concrete slab or base. Make each successive joint 
watertight with Engineer approved material.  

.6 Set all inlet and outlet pipes to specified alignments and elevations. 

.7 Connect concrete pipe into manhole using spigot or bell precast into manhole wall. 

.8 Ensure placement of concrete does not disturb connecting joints. Clean surplus mortar and 
joint compound from interior surface unit as work progresses.  

.9 Set remaining precast riser sections plumb with joints consisting of cement mortar or gaskets 
to ASTM C443. 

.10 Bench to direct flow parallel to main flow of sewer.  Form top of benching as high as crown 
of sewer pipe.  Finish concrete to smooth surface using steel trowel. 

.11 Brace capped inlets or stubs to withstand testing head. 

.12 Set frames by firmly embedding in mortar. 

.13 Plug lifting holes in pipe. 

.14 Apply waterproof membrane for valve chambers in accordance to manufacturer’s 
recommendations.  

END OF SECTION 
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	1. General
	1.1 Tenders
	.1 Sealed tenders clearly marked as to contents, will be received for:
	Tenders must be addressed to Graham WalkerAndreea Irimia, Infrastructure Planning EngineerCivil Engineer and received at the AECOM Canada Ltd., on the Fourth Floor of Suite 330-3292 Production Way, Burnaby, BC V2A 4R4 not later than 3:00 p.m., local t...
	The Tender Closing Time will be determined according to the time displayed on the clock on the computer at the Reception Desk at the Office of AECOM Canada Ltd.  In the event of a discrepancy between the time shown on that clock, and accurate local ti...

	1.2 Tender Form
	.1 Tenders must be completed in ink or typed and submitted on the official Tender Form, which will be part of the Contract.  Tenders are to be offered on the basis that the Tenderer whose Tender is accepted shall enter into a written agreement with th...
	.2 Each Tender shall include the following original documents (photocopies of original documents are not acceptable):
	.1 Tender Form;
	.2 Agreement to Bond;
	.3 Bid Bond;
	.4 Schedule of Quantities and Prices (Section 00 41 05);
	.5 Tender Price Breakdown (Section 00 41 00);
	.6 Statements “B”, “D”, and “G”;
	.7 Preliminary Construction Schedule showing all major work items including those outlined in Section 01 12 16;
	.8 Documentation demonstrating the Contractor’s experience in successful completion of at least five (5) water retaining concrete structures in the last fifteen (15) years;
	.9 Labour and Equipment Rate Table;
	.10 Signed acknowledgement.

	.3 Only the completed Tender Form and the other completed documents referred to in section 1.2.2 are to be submitted by the Tenderer; however, the Tenderer accepts and acknowledges by the submission of a Tender that the Tenderer has read and understoo...
	.4 The Tenderer shall fill in all blank spaces, item prices, lump sums and other information in the Tender Form, the Tender Price Breakdown and the Schedule of Quantities and Prices, and the other Tender documents to be submitted.
	.5 Tenders must be submitted in a sealed envelope, to be supplied by the Tenderer.  The envelope should be marked clearly with the Contract Title, Contract Number, and the Name of the Tenderer.
	.6 Tenders submitted by E-mail or facsimile, or by any manner other than as specifically required by section 1.2.6, will not be considered.

	1.3 Tender Deposit
	.1 Each Tender shall include a tender deposit in the form of a Bid Bond payable to The Municipality of the Village of Lions Bay (the “Owner”) in the amount of 10% of the tender price (the “Tender Deposit”).
	.2 Bid Bonds shall be submitted on CCDC Form 220 and shall remain valid for a period of ninety (90) days following the Tender Closing Time.
	.3 Tender Deposits shall be returned to unsuccessful Tenderers after a reasonable time for the consideration and award of the Contract has elapsed.
	.4 The Tender Deposit of the successful Tenderer shall be exchanged for the Performance Bond and the Labour and Material Payment Bond, following the award of the Contract.
	.5 Should the successful Tenderer fail to enter into a Contract with the Owner or fail to produce the required Performance Bond and the Labour and Material Payment Bond within 2 weeks of the date the Owner’s acceptance of the Tender is communicated to...

	1.4 Signature Required on Tender Form
	.1 The Tender Form must be signed as follows:
	.1 If the Tender is submitted by a corporation under a corporate seal, the full name of the corporation must be included together with the full name and signature of an authorized signatory of the corporation;
	.2 If the Tender is submitted by a corporation without a corporate seal, the full name of the corporation must be included together with the full names and signatures of the authorized signatories of the corporation;
	.3 If the Tender is submitted by a Partnership or Joint Venture, the name of the Partnership or Joint Venture and the name and personal signature of each partner and joint venture must be included together with the signature of a witness. A partner or...

	.2 A person signing on behalf of a corporation is deemed to warrant that they have the authority to bind the corporation.
	.3 No photocopies of signatures are acceptable; they must be in original handwriting.

	1.5 Disqualification of Tenders
	.1 Under no circumstances will Tenders be considered which:
	.1 Are received after the Tender Closing Time.
	.2 Are not accompanied by a Tender Deposit in the form and the amount specified.
	.3 Are not signed in accordance with this Information to Tenderers.

	.2 Tenderers shall not contact or attempt to contact any representative of The Municipality of the Village of Lions Bay (except for the Engineer, and then only as expressly permitted under this Information to Tenderers) and any attempt by the Tenderer...
	.3 The Owner may, in its absolute discretion, reject a tender submitted by a Tenderer, if the Tenderer, or any officer or director of the Tenderer is or has been engaged either directly or indirectly through another corporation in a legal action again...
	In determining whether to reject a tender under this clause, the Owner will consider whether the litigation is likely to affect the Tenderer’s ability to work with the Owner, its consultants and representatives and whether the Owner’s experience or th...

	1.6 Informal or Unbalanced Tenders
	.1 Tenders which are incomplete, conditional, illegible or obscure or that contain additions not called for, reservations, erasures, alterations, or irregularities of any kind, may be rejected as informal.
	.2 Tenders that contain prices which appear to be so unbalanced as likely to affect adversely the interests of the Owner may be rejected.
	.3 The Owner reserves the right to waive informalities at its discretion.

	1.7 Subsequent Withdrawal or Modifications of a Tender
	.1 A Tenderer who has already submitted a Tender may submit a further sealed Tender at any time before the official Tender Cclosing Ttime.  The last Tender received shall supersede and invalidate all Tenders previously submitted by the Tenderer.
	.2 A Tender may be withdrawn by the Tenderer by written notice delivered to the Owner prior to the time fixed for Tender closing.
	.3 The onus is on the Tenderer to ensure the Owner’s timely receipt of Tender modifications.  The Owner makes no assurances regarding the availability of fax communication lines or equipment.  To be considered, fax transmissions of Tender modification...
	.4 A Tender may be modified by a letter of facsimile in accordance with the following:
	.1 Modifications to a submitted Tender will be permitted only if received on the Tenderer’s letterhead and if signed by the same party or parties who signed the Tender.
	.2 A Tender modification shall state the amount to be added to or deducted from the items in the Tenderer’s Schedule of Quantities and Prices, but shall not state the unit price that is to be added to or deducted from.
	.3 Tender modifications sent by fax transmission must be sent to AECOM Canada Ltd. – Attn: Graham Walker at fax number 604.294.8597.


	1.8 Tender Validity
	.1 Theis Tender shall constitute an irrevocable offer by the Tenderer, open for acceptance by the Owner for a period of 90 days following the Tender Closing Time, after which time, if not accepted, the Tender shall be null and void.
	.2 It is understood that errors in the Tender, whether accidental, caused by negligence of the Tenderer or otherwise shall not confer any additional rights of withdrawal upon the Tenderer.

	1.9 Omissions / Discrepancies
	.1 Should a Tenderer find discrepancies in, or omissions from the drawings, specifications or other Tender documents, or should the Tenderer be in doubt as to their meaning, the Tenderer should notify the Engineer who may send a written instruction to...
	.2 Should the Tenderer not agree that the materials and methods specified, or designated on the drawings, will provide an installation to meet the requirements of the projectProject, the Tenderer shall notify the Engineer in writing, stating the Tende...

	1.10 Errors and Omissions on Tender Form
	.1 Wherever in a Tender the amount tendered for an item does not agree with the productextension of the estimated quantity and the tendered unit price, the unit price shall govern and the amount of the Total Tender Price shall be corrected accordingly.
	.2 If a Tenderer has omitted to enter a price for an item of work set out in the Tender Form, the Tenderer shall, unless specifically stated otherwise in the Tender, be deemed to have allowed elsewhere in the Tender Form for the cost of performing the...

	1.11 Availability of Drawings, Specifications and Addenda
	.1 The Tender Document complete with drawings, specifications and any addenda will only be available on the BC Bid website (bcbid.giv.bc.ca). Documents will be available for download after 5:00 p.m. on Tuesday Thursday, November 223, 2017.

	1.12 Qualification of Tenderers
	.1 The Owner reserves the right to reject any Tender if the evidence submitted by or investigation of such Tenderer fails to satisfy the Owner that such Tenderer is properly qualified to carry out the obligations of the Contract and to complete the wo...

	1.13 Proof of Ability
	.1 In order to aid the Owner in determining the ability of each Tenderer to complete the work, the Tenderer shall complete the following Statement sheets which are included in the Tender package:
	.1 Statement “B” – Tenderer’s Senior Supervisory Staff:  Giving a list of the Tenderer’s senior supervisory staff with a summary of the experience of each.  In addition, include staff and experience for major subcontractors.
	.2 Statement “D” – Subcontractors and Suppliers:  Giving the name and address of each proposed sub-contractor used in making up itshis Tender, where that Subcontractor is responsible for more than 2.5 percent of the work or as noted in Statement “D”, ...
	.3 Statement “G” – Schedule of the Alternatives:  If the Tenderer desires to propose alternatives to listed products or indicated designs, alternatives can be proposed for the consideration of the Owner.  The Owner will only assess alternatives propos...
	.1 Name of alternative product or design.
	.2 Description of proposed product or design.  Supplement the space available with descriptive literature and design information.
	.3 Cost savings or additional costs associated with the adoption of this alternative.


	.2 The Tenderer may be required to furnish additional statements covering other matters including financial resources and convictions or orders imposed under Health & Safety or Environmental legislation.
	.3 The work shall be completed by the successful Tenderer in accordance with the information submitted in the Statements, as accepted by the Owner.  Personnel, equipment, or products listed in the Statements cannot be changed subsequently without the ...

	1.14 Evaluation of Tenders
	.1 Tenders will be evaluated based on the following criteria:
	.1 Qualifications and related experience of the Tenderer and senior personnel and subcontractors to be assigned to this projectProject;
	.2 Performance of the Tenderer and subcontractors on similar projects, including, without limitation, the Tenderer’s history with respect to quality of work, scheduling, changes in the work and force account work;
	.3 The Tenderer’s compliance and ability to comply with all statutes, regulations, bylaws and other enactments affecting the Tenderer’s work;
	.4 Lowest price to the Owner forof having the work completed in accordance with the drawings and specifications;
	.5 The conformity of the Tender to the requirements set forth in these Instructions to Tenderers; and,
	.6 Compliance with any time requirements or stipulations provided for in this Contract including provisions in Article A-4.6 of the Supplementary General Conditions.

	.2 The Owner reserves the right to make enquires regarding the qualifications and experience of any one or more of the Tenderers, and shall not be obliged to make the same enquiries regarding all Tenderers.
	.3 The evaluation process will be conducted at the discretion of the Owner, and the Owner may consider and apply the results of that evaluation in a manner that the Owner considers is to its best advantage and, without limiting the generality of the f...
	.4 The Owner reserves the right, at its discretion, to negotiate with any Tenderer that the Owner believes has the most advantageous Tender, or with any other Tenderer or Tenderers concurrently. In no event will the Owner be required to offer any modi...

	1.15 Optional Items
	.1 Where called for, the Tenderer must submit prices for all Optional Items shown in the places provided in the Tender Price Breakdown. Such tender prices shall not include any general overhead costs, or other costs, or profit, not directly related to...
	.2 The Owner may accept any of the Optional Items in any order or combination, including all or none. The Owner may include solely from the Base Bid Tender Price, without considering any Optional Item(s), or Optional Item(s) will be considered in dete...
	.3 Acceptance of any Optional Item will not affect the Contract Completion time, unless specifically indicated as an increase or decrease in time, in number of days, on account of a particular Optional Item.

	1.16 Alternate Prices
	.1 Where called for, the Tenderer must submit prices for all alternates shown in the places provided in the Tender Price Breakdown.
	.2 The Owner may accept any of the Alternate Prices in any order or combination, including all or none. The Owner may include solely from the Base Bid Tender Price, without considering any Alternate Price(s), or Alternate Price(s) will be considered i...
	.3 The amount to be added to, or deducted from, the Base Bid Tender Price is to be entered below for each requested alternative. If there is no change to the Base Bid Tender Price for an alternative it should be indicated as a zero ($0.00).  The Work ...
	.4 Acceptance of any Alternate Price will not affect the Contract Completion time, unless specifically indicated as an increase or decrease in time, in number of days, on account of a particular Alternate Price.

	1.17 Alternatives
	.1 No alternatives or equals to the specified products will be considered by the Owner during the Tender evaluation process.  Tenderers shall base their Tender Price upon the products and the drawings and specifications specified by the Owner in the T...
	.2 The Tenderer may submit with its Tender the suggested alternatives to those articles specified.  Such submissions shall be made on Statement “G”, bound herein, and shall show the name of the article specified, the name and description of the sugges...
	.3 The Owner will only assess aAlternatives proposed by the successful tenderer after consideration and evaluation of the Tenders, and aAlternatives proposed by the successful tenderer will be incorporated into the Contract at the Owner’s discretion.

	1.18 Agreement to Bond
	.1 Every Tender shall be accompanied by an “Agreement to Bond” in the form attached to the Tender Submission, and shall be executed under its corporate seal by a Surety Company lawfully doing business in the Province of British Columbia from which the...

	1.19 Goods and Services Tax
	.1 The tendered unit prices shall not include the Goods and Services Tax.  This amount shall be shown separately on the Tender Form and on invoices submitted by the Contractor.

	1.20 Taxes and Duties
	.1 The Tenderer shall include sales tax in accordance with current sales tax legislation taking into account any changes that have been made known by the Government and that will occur during the life of the Contract.
	.2 If sales taxes are increased or decreased, or other amendments are made in the legislation during the course of the Contract that alter tax amounts carried in the Contract price, an adjustment will be made accordingly to the tTotal Contract pPrice.
	.3 The Contractor shall keep records and invoices of accounts subject to Goods and Services Tax and Provincial Sales Tax for the purpose of establishing taxes paid and for substantiation in the event of changes to the tax legislation during the course...
	.4 The Tenderer shall contact the Sales Tax authorities and determine what the applicable taxes are and the procedures for tax exemption and/or refunding and include related administrative costs in the Tender.

	1.21 Prime Contractor
	.1 The Owner shall assign pPrime cContractor responsibility to the Contractor as defined by WorkSafe BC OH&S Regulations and in the British Columbia Workers Compensation Act.
	.2 The Prime Contractor shall be solely responsible for the development, implementation and maintenance of a safety program and all its components within the area of wWork, including operating areas of the existing plant that involves wWork under the ...
	.3 The Prime Contractor shall post a copy of the Notice of Project in prominent locations within the workplace to ensure that all other employers know that, as Pprime Ccontractor, it has responsibility for coordinating the work activities related to o...

	1.22 Examination of Site
	.1 Tenderers may visit the site of the work to satisfy themselves by personal examination as to the local conditions to be encountered during the construction and conduct of the work.  Each Tenderer shall make their own estimate of the surface facilit...
	.2 The Tenderer, prior to the Tender Closing Time, may make additional examinations of the soil and subsurface conditions at the projectProject site, as the Tenderer may deem necessary to satisfy itself as to the conditions that may be encountered dur...

	1.23 Soils Investigation Reports
	.1 A copy of the Geotechnical Assessment Report (November 2017) for the Project is included in Appendix AB of the Contract Documents.
	.2 The soils investigation reports record properties of the soils and recommendations for the design of foundations and is prepared primarily for the use of the Engineer.  The recommendations given shall not be construed as a requirement of the Contra...

	1.24 Questions During Tender Period
	.1 No oral interpretations shall be made to any Tenderers as to the meaning of any of the contractContract documents or to modify any of the provisions of the contractContract documents.  All inquiries shall be in writing and directed to:
	.2 No formal addenda shall be issued within 72 hours of the Tender Closing Time.
	.3 No questions shall be submitted in the 96 hours before the Tender Closing Time (excludes weekends and holidays).

	1.25 Acceptance
	.1 The Owner reserves the right in its absolute discretion to accept the Tender which it deems most advantageous to itself and the right to reject any or all Tenders, in each case without giving any notice. The lowest or any Tender will not necessaril...
	.2 Tenders which contain qualifying conditions or otherwise fail to conform to the requirements of this Information to Tenderers or fail to comply with the process for submission set out in the Information to Tenderers may be disqualified or rejected....

	1.26 Schedule
	.1 For scheduling purposes, the intent of the Municipality of the Village of Lions Bay is to issue the Notice of Award of the Contract on December 22, 2017.  The Tenderer shall use this date when preparing the construction schedule.  If the date of th...
	.2 Tenderers are put on notice that the Owner is reliant on federal and provincial funding for the Project and, subject to extensions by the federal and provincial governments and notification by the Owner, the Project must be substantially completed ...

	1.27 Pre-tender Meeting
	.1 The time and date of a non-mandatory Pre-Tender Meeting is 10:00 a.m. on Thursday, November 30, 2017.  It is strongly recommended that all tenderers attend.
	.2 The meeting will be conducted at the offices of the Owner Village Office located at 400 Centre Road, Lions Bay, BC, V0N 2E0, B.C.
	.3 Due to the site conditions, all tenderers are required to wear personal protective equipment including high-visibility vests and CSA approved steel-toed work boots. Site access restrictions will require that all tenderers be prepared to access the ...

	1.28 Award of Contract
	.1 The Owner reserves the full right, in its sole discretion and according to its own judgement of its best interest to,:
	.1 reject any or all tenders;
	.2 waive any defect or deficiency in a tender which does not materially affect the tender or the Tender Price relative to the other tenders and accept that tender;
	.3 accept any tender, including any or a combination of Optional Item(s), Alternate Price(s), or Alternatives, which the Owner may accept.

	.2 In exercising its discretion the Owner will have regard to the information provided in 1.2.2 including the statements, appendixes, supporting documentation to the Tender Form including the proven experience of the tenderer, and any listed subcontra...
	.3 If there are any discrepancies in the Tender Price Breakdown between the line prices and the extended totals then the line prices shall be deemed to be correct, and corresponding corrections shall be made to the extended totals.
	.4 The award of the Contract is subject to approval by the Council for the Municipality of the Village of Lions Bay.
	.5 The Owner reserves the right not to proceed with and award the Contract, and may cancel the Tender process at any time and for any reason prior to the award of the Contract, and will not be liable for any loss, damage, cost or expense incurred or s...
	.6 Award of the Contract is subject to the availability of sufficient funds to complete the wWork.
	.7 The acceptance of a Tender and the issuance of a Notice of Award shall bind the successful Tenderer to execute the Contract Documents within 2 weeks of the issuance of the Notice of Award.

	1.29 Confidentiality
	.1 Each Tender should clearly identify any information that is considered by the Tenderer to be confidential or proprietary information.  However, the Municipality of the Village of Lions Bay is subject to the provisions of the Freedom of Information ...

	1.30 Limitation of Liability
	.1 Each Tenderer acknowledges and agrees that the Owner shall in no event be responsible or held liable for any liabilities, losses, costs, damages (consequential or otherwise), expenses and third party claims, preparation costs, or loss of profits, w...
	.2 Each Tenderer is responsible to review and understand the terms and conditions of this Information to Tenderers, and the specifications and scope of the work being requested. The Regional District makes no representation or warranty as to the accur...

	1.31 Construction Documents
	.1 Two complete paper copy sets of the issued for construction Contract Documents (inclusive of full-size drawings, half-size drawings and specifications) will be issued to the successful Tenderer.
	.2 Electronic copies of the Contract Documents in PDF format will be available to the successful Tenderer.



	00 21 15 Tender Checklist_FINAL
	00 41 00 Tender Form_FINAL
	1. General
	1.1 Submission
	.1 Tender for the Construction of:
	.2 The following Tender is hereby submitted to:
	hereinafter called the “Owner”
	On behalf of:
	Contractor
	Address
	hereinafter called the “Tenderer”
	.3 (We), the undersigned, having fully examined the locality and Place of the Work, having fully investigated the conditions of the Work, having read and understood the Contract Documents (comprised of the tendering information including the Informati...
	Total Tender Price for BASE BID (excluding GST) *$.........................
	Total Tender Price for OPTIONAL ITEMS (excluding GST) *$.........................
	Total Tender Price for ALTERNATE PRICES (excluding GST) *$.........................
	[Note:  * To be completed by the Tenderer]
	.4  Further, we, the undersigned, hereby agree and offer to complete the Work in accordance with the Contract Documents and schedule of dates as outlined below:
	.1 Substantial Performance of the Work:  June 30, 2018.
	.2 Total Completion of the Work:  August 1, 2018.

	.5 Further, we, the undersigned, acknowledge that we have reviewed and agree to be bound by the terms and conditions of the Tender as set out in the Information to Tenderers.

	1.2 Contingencies
	.1 Payment of contingencies and allowances or portions thereof will only be made in the event the Engineer authorizes additional work, in which case the amount of the payment will be determined as specified.  Any unused portion will be deducted from t...

	1.3 Additions and Deductions
	.1 The Tenderer agrees that, if this tender is accepted by the Owner:
	.1 It will carry out any additional or extra work (including the supplying of any additional Products pertaining thereto) or will delete any work as may be required by the Engineer in accordance with the Contract; and,
	.2 The carrying out of any work referred to in paragraph (.1) above or the issuance by the Engineer of a Contract Change Order relating to such work or the acceptance by the Tenderer of such Contract Change Order shall not, except as expressly stated ...

	.2 The Tenderer agrees that, if this tender is accepted by the Owner the prices applicable to work referred to in paragraph 1.3.1 above shall be determined as outlined in the General Conditions of the Contract as amended by the Supplemental General Co...

	1.4 Addenda
	.1 We, the undersigned, agree that we have received Addenda ………….. to …………… inclusive, and the Total Tender Price includes the provisions set out in such Addenda.

	1.5 Declarations of Tenderer
	.1 The Tenderer declares that no person, firm or corporation other than the Tenderer has any interest in this tender or in the proposed Contract for which this tender is made.
	.2 The Tenderer declares that this tender is made without any connection, comparison of figures or arrangement with, or knowledge of, any other corporation, firm or person making a tender for the same Work and is in all respects fair and without collu...

	1.6 Conditions of Tender
	.1 This Tender is irrevocable from the Tender Closing Time and is unconditionally open for acceptance for 90 days after the Tender Closing Time, whether any other tender has been previously accepted or not.

	1.7 Disclaimer
	.1 The Tenderer agrees and acknowledges there is no representation, warranty, collateral agreement or condition, whether direct or collateral, or expressed or implied, which induced the Tenderer to submit this tender, or on which reliance is placed by...

	1.8 Signatures
	This Tender is executed by the Tenderer at ________________________________________ this __________ day of _____________________ 20____.
	Name of Tenderer
	Address
	Signature of Tenderer/Authorized Signatory, Title Signature of Witness
	Signature of Tenderer/Authorized Signatory, Title Signature of Witness



	00 41 01 Tender Price Breakdown_FINAL
	00 41 05 Schedule of Quantities and Prices_FINAL
	00 43 32 Statement B_FINAL
	1. TENDERER’S Senior Supervisory Staff EXPERIENCE
	2. SUBCONTRACTOR’S Senior Supervisory Staff EXPERIENCE
	Name of Subcontractor:  ______________________________
	Name of Subcontractor:  ______________________________
	Name of Subcontractor:  ______________________________


	00 43 36 Statement D_FINAL
	1. SUB-CONTRACTORS AND SUPPLIERS
	The Tenderer shall quote the name and address of each proposed sub-contractor or supplier, who will be responsible for more than 2.5 percent of the total Contract Work or as noted below.  After the Tender has been accepted by the Owner, the Contractor...
	Where Contractor intends to undertake the work with his own forces, in the space allocated for the Subcontractor Name, indicate “Own Forces”.


	00 43 37 Statement G_FINAL
	1. Schedule of alternatives
	Base the Tender on products identified in the Contract Documents.  Where the Tenderer wishes to advance an alternative that could either save costs or increase the value of the project, these proposed alternatives should be listed in this form.  Furth...


	00 61 10 Agreement to Bond_FINAL
	00 61 16 Form for Certificate of Insurance_FINAL
	00 73 00 Supplementary Gen Conditions_FINAL
	“9.1 The Contractor acknowledges that the Owner, in the preparation of the Contract Documents, supply of oral or written information to Tenderers, review of Tenders or the carrying out of the Owner’s responsibilities under the Contract does not owe a ...
	27. Partial Completion Date
	Partial Completion Date means March 31, 2018, or such later date as may be specified in writing by the Owner.

	27. Completion Date
	27. Maximum Funding
	“Maximum Funding amount means the maximum amount of funding to be provided to the Owner under the Shared Cost Agreement in the amount of Two Million Two Hundred Fifty Thousand One Hundred Thirty Dollars and No Cents ($2,250,130.00).”

	27. Shared Cost Agreement
	“Shared Cost Agreement means the Shared Cost Agreement dated for reference the 13th day of March, 2017 between HER MAJESTY THE QUEEN IN RIGHT OF THE PROVINCE  OF BRITISH COLUMBIA, represented by the Minister of Community, Sport and Cultural Developmen...

	28. Tender Form
	“Tender Form means the Invitation to Tender issued by the Owner for the Project dated November 23, 2017, including the Instructions to Tenderers and all associated forms, schedules, related documents and additional information.”

	29. Addendum
	Addendum means an addition to or a change in the Contract Documents that is issued by the Consultant prior to the tender closing.

	30. Final Acceptance
	Final Acceptance means the Work has successfully passed all inspections and testing requirements at the end of the warrantee period.

	31. Total Performance of the Work
	Total Performance of the Work means when the entire Work, except those items arising from the provisions of GC 12.3 – WARRANTY, has been totally performed to the requirements of the Contract Documents and is so certified by the Consultant.
	In addition to all prior requirements of the Contract, Total Performance will not occur until the Work has passed all inspections and testing requirements.
	The words “Total Completion of the Work” and “Total Performance of the Work” wherever used in the Contract Documents shall be regarded as synonymous.

	32. Engineer’s Representative
	The Engineer’s Representative means any person authorized from time to time by the Engineer to perform the duties of the Engineer whose authority shall be notified in writing to the Contractor by the Engineer.
	.1 Ten percent (10%) for Works completed in their entirety by the Contractor’s own forces.
	.2 Fifteen percent (15%) for Works completed in whole or in part by Subcontractors which shall include overhead and profits for both the Contractor and the Subcontractors.”

	“6.5.6 If the Contractor's operations expose any items which may indicate an archaeological find, such as building remains, hardware, accumulations of bones, pottery, or arrowheads:
	.1 The Contractor shall immediately notify the Consultant and suspend operations within the area identified by the Consultant.  Work shall remain suspended within that area until otherwise directed by the Consultant in writing.
	.2 Any delay in the completion date of the Contract that is caused by such a cessation of construction operations will be considered to be beyond the Contractor's control in accordance with paragraph GC 6.5.3, but will not be considered to be a delay ...
	.3 Any work directed or authorised by the Consultant with an archaeological find will be considered a change in Work authorized by a Change Directive, and GC 6.3 shall apply.”

	9.1.7 When carrying out excavation work, the Contractor may encounter such underground utilities as sewers, gas mains, telephone cables, power cables, and water mains.  The Contractor shall be fully responsible for any breakage or damage to such utili...
	9.1.8 It shall be the Contractor's responsibility to obtain written permission and to make any required arrangements with the owners of any adjacent properties on which the Contractor may encroach.

	GC 11.1 INSURANCE
	Amend paragraph 11.1.1 as follows:


	Div 01 Compiled (FINAL)_2017-11-23.pdf
	01 11 10 Summary of Work_FINAL
	1. General
	1.1 Description of Work
	.1 The Work to be performed under this Contract shall include the labour, equipment, and materials required to complete the Village of Lions Bay Water Storage Facility Replacement, as specified in the Contract Documents.
	.2 The Work includes, but is not limited to the following elements:
	.1 Demolition and disposal of four above concrete potable water reservoirs;
	.2 Demolition and removal of valve chambers, electrical devices, piping and appurtenances;
	.3 Construction of a new 2.33 ML above ground concrete reservoir to store potable water.
	.4 Construction of a new 0.10 ML below ground concrete reservoir for potable water storage.
	.5 Construction of three (3) new above ground pressure reducing valve station kiosks including Upper Bayview (PRV14), Highway Fill Valve (PRV15) and PRV3 which supplies water to the HGL 107 zone;
	.6 Siteworks including ground improvements for structural foundations, excavating, backfilling, grading, drainage, fencing, site dewatering and landscaping.
	.7 Roadworks including gravel roadway.
	.8 Installation of process mechanical piping, valves, fittings and appurtenances for interconnection of the proposed works.
	.9 Installation of mechanical piping, valves, fittings and appurtenances to interconnect equipment and tie-into proposed works.
	.10 Electrical and instrumentation to service the new facilities and miscellaneous required to complete the Work.


	1.2 Coordination
	.1 Cooperate and liaise with other contractors, utility agencies, the Owner’s employees or their appointed representatives in order to make appropriate working arrangements to ensure satisfactory execution and timely completion of the Work.  The Contr...
	.2 Attend coordination meetings, as directed by the Engineer, when the Engineer considers that they are necessary for ensuring the sufficiency of the liaison and co-operation with other contractors.  The Contractor shall be deemed to have allowed in h...

	1.3 Sequence of Work
	.1 Every effort shall be made in the scheduling of the work to ensure the Village of Lions Bay can still supply potable water to the residents.  With this in mind, a specified sequence of work is proposed.
	.2 Refer to Section 01 12 16 – Work Sequences and Tie-ins.

	1.4 Contractor Use of Premises
	.1 Generally restrict operations to the construction and laydown areas as indicated on the drawings or directed by the Engineer.
	.2 The Owner will make reasonable efforts to accommodate the work of the Contractor.
	.3 Obtain and pay for use of additional storage, access or work areas needed for work under this Contract.

	1.5 Completion Dates
	.1 The completion dates for the project are noted in Section 00 73 00.  These dates will establish the Time Limits for the Contract.
	.2 Time and all time limits stated in the Contract Documents are of the essence of the Contract.  The Contractor shall perform his work expeditiously and with adequate forces to achieve the completion dates.


	2. Products
	3. Execution

	01 12 16 Work Sequences and Tie-ins_FINAL
	1. General
	1.1 Continuity of Potable Water Supply
	.1 The Village of Lions Bay supplies water to its community through two systems: Magnesia and Harvey. While Harvey Reservoir is proposed for replacement, the Magnesia system can be used to supply potable water to the community.
	.2 Magnesia Creek Water Supply and Storage Reservoir does not have sufficient capacity to supply flows for fire protection to the entire system and hence the Work has to be scheduled so that the following conditions are met:
	.1 The Contractor shall maintain the Harvey Creek water supply as a viable supply of water throughout the entire project with the acceptation of planned disruption which should be short and submit to approval and input from the Village.
	.2 Phase IV and Phase V tanks are not removed from the system or decommissioned prior to commissioning of the replacement Harvey Tank.
	.3 The Oceanview tank is located near the Harvey tank and is currently not in service. The Oceanview tank is isolated from the water distribution system and kept full of non-potable water for emergency fire flow supply. The Contractor shall recommissi...

	.3 The Contractor must schedule all work so that there is minimum interruption of potable water supply to the community.
	.4 The work sequences and tie-in procedures specified in this Section enable the Contractor to perform construction activities concurrently with Owner activities required to continue to supply potable water to the community.  The Contractor may propos...

	1.2 Water Service Disruption
	.1 Prepare a detailed plan for any construction activity which will potentially cause a water service disruption to the residents of Lions Bay. Provide the plan at least 96 hours in advance of starting the Work to the Engineer and the Owner. The plan ...
	.2 Contractor must provide all equipment for temporary potable water supply to affected residents.

	1.3 Work Sequence and Tie-In – General
	.1 Allow a maximum of 4 hours for piping tie-ins unless specifically noted otherwise.  Allow a maximum of 2 hours for capping off existing piping.  Coordinate all work with the Engineer and Owner.  Minimize the duration that any equipment is out of se...
	.2 Construction Work Areas, as identified on the Plans define the general area of the Work.

	1.4 Proposed Work Sequence and Tie-In Plan
	.1 Construction means and methods are ultimately the responsibility of the Contractor.  However, a suggested construction sequence and tie-in plan has been developed to minimize the interruption in the Plant operations.
	.2 The Contractor is responsible for the work sequence and tie-ins and all costs associated with undertaking the Work.
	.3 Submit a construction sequence plan two (2) weeks in advance of the scheduled work for approval.  No work shall commence without the Engineer’s review.


	2. Products
	3. execution

	01 20 01 Measurement and Payment_FINAL
	1. General
	1.1 General
	.1 This section of the Specification forms part of the Contract Documents, and is to be read, interpreted and coordinated with all other parts.
	.2 Payment will be made on the basis of the Lump Sum Prices in Section 00305 00 41 01 – Tender Price Breakdown and the Unit Prices in Section 00310 00 41 05 – Schedule of Quantities and Prices, and in accordance with the General and Supplementary Gene...
	.3 Costs for Work and material not expressly listed in the Tender Price Breakdown, but included in the Drawings and/or Specifications by either direct mention or implication, shall be included with items to which they pertain most closely.
	.4 The prices tendered for supply and installation of materials shall be full compensation of labour, materials, equipment, transportation, testing, and commissioning with all other work subsidiary and incidental thereto for which separate payment is ...
	.5 All payment items are inclusive of labour, material and equipment required to complete the Work.
	.6 The method of measurement of the quantities for payment and the basis for payment will be in accordance with the following items of this Section.  All measurements will be done by the Engineer using generally accepted methods of field survey.
	.1 All payment items are inclusive of labour, material and equipment required to complete the Work.
	.1 The method of measurement of the quantities for payment and the basis for payment will be in accordance with the following items of this Section.  All measurements will be done by the Engineer using generally accepted methods of field survey.
	.7 The items mentioned in this Section refer to the items so numbered in the Tender Price Breakdown.
	.8 Descriptions contained in the payment clauses provide a general description of the tasks.  They are not meant to limit the Work.
	.9 Quantities stated in the Schedule of Quantities and Prices are given for the purpose of providing a uniform basis for the comparison of tenders.  Payment for items listed in the Schedule will only be made on the quantities actually determined by fi...


	2. Applications for Payment
	.1 Refer to Part 5 Payment – General Conditions (CCDC 2), and Section 00800 00 73 00 – Supplementary General Conditions.
	.2 The Contractor shall use standard forms for submission of progress claims in the format agreed prior to the end of each month of Work.
	.3 Show previous amount claimed and the amount claimed for the period ending.  Show percentage of Work completed to date and holdback retained.

	3. Changes in the Work
	.1 Refer to Part 6 Changes in the Work – General Conditions (CCDC 2), and Section 00800 00 73 00 – Supplementary General Conditions.
	.2 Changes to the work will be defined as below and be documented using the following forms:
	.1 Field Order – Will be used when an instruction is given to the Contractor in the field, which may result in an adjustment to the Contract Price.  A Field Order signed by the Engineer and the Owner is authorization to proceed with the Work on a Lump...
	.2 Field Memo – Will be issued by the Engineer and be used as an instruction in situations where the change is not anticipated to result in an adjustment to the Contract Price.
	.3 Change Order – Will be used for additions or deletions to the Work which originate in the form of revisions to Drawings and Specifications, and which may result in a change to the Contract Price.  A Change Order signed by the Engineer and the Owner...

	.3 Contemplated Changes in the Work
	.1 Where a change in the Work is contemplated, the Engineer will give the Contractor written notice advising the Contractor of a contemplated change in the Work.  Such notice requires that the Contractor submit either a lump sum quotation or an estima...
	.1 Make reference to the contemplated change order letter;
	.2 Be set out in sufficient detail acceptable to the Engineer;
	.3 Indicate the methodology and resources that the Contractor shall use to perform the extra work;
	.4 Indicate the cost or credit to complete the changes in the work;
	.5 Indicate the schedule to perform the changes in the work; and indicate the impact on the overall project schedule.
	.6 Indicate any incremental cost impact included in quotation to maintain the Completion Date;
	.7 Indicate that quotation will remain open for acceptance by the Owner for thirty (30) days; and
	.8 Submit all required back-up documents.

	.2 The Engineer will review the Contractor’s quotations for contemplated changes in the Work to determine whether the quotation is acceptable, requires resubmittal or should be rejected.  Support quotation with additional substantiating data if reques...
	.3 When the quotation has been evaluated and is deemed acceptable to the Engineer, the Engineer will prepare and complete a Change Order entering the acceptable quotation adjustments to the Contract Price and Completion Date for the Owner’s signature....

	.4 Methods for Valuing and Evaluating Changes on the Work
	.1 Lump Sum Change Orders and Field Orders
	.1 The content of Change Orders or Field Orders will be based on a prior quotation from the Contractor and agreed to by the Engineer and the Owner.
	.2 The Contractor shall submit all necessary backup and the quotation shall be broken down as much as required by the Engineer.

	.2 Unit Price Change Orders and Field Orders
	.1 The content of Change Orders or Field Orders will be based on either prior agreed quantities or a survey of completed Work.
	.2 The amounts of unit prices shall be those quoted in the Schedules to the Contract.
	.3 When quantities can be determined prior to start of Work, the Engineer will prepare and complete a Change Order or Field Order describing the Work and entering the agreed confirmed unit prices, total quantities and total cost adjustments to the Con...
	.4 When quantities cannot be determined prior to start of Work, the Engineer will assign to the Contractor a Field Order signed by the Owner agreeing and authorizing the described Work to proceed immediately on the basis of the unit prices and an esti...

	.3 Force Account/Time and Material Change Orders and Field Orders
	.1 When a change in the Work cannot be agreed upon by the Lump Sum and Unit Price methods, the Engineer may authorize the Work to be carried out on a Force Account/Time and Material basis.
	.2 The Contractor’s Labour and Equipment Rate Table provided with the Tender will be used to assess the cost of performing changes in the Work.
	.3 The Engineer will provide the Contractor with a Field Order, signed by the Owner agreeing and authorizing the described extra work to proceed immediately on a Force Account/Time and Material basis as reviewed on the Work Site.
	.4 The Contractor shall support claims for changes determined by this method via numbered Daily Time Sheets (DTS) submitted the day following the Work with dates and times the Work was performed and by whom; time record, summary of hours worked and ho...
	.5 Submit claims on standard form.
	.6 Upon completion of the changes, the Engineer will complete the Field Order entering the final approved total cost for the extra work involved, based on agreed confirmed time and material support data, invoices, time sheets and records submitted for...
	.7 The percentage mark-up permitted for changes in the Work done on a Force Account basis is specified in the General Conditions.

	.4 Quotations for changes in the Work shall show credits for work deleted from the Contract as a result of the change in the Work, if applicable.
	.5 The mark-up on each change shall be applied to the net difference between credits and extras except in the case where the change results in a net credit to the Contract Price, in which case the Contractor is not entitled to charge mark-up on the ne...
	.6 Any dispute arising under this Section shall be governed by Part 8 Dispute Resolution – General Conditions (CCDC 2).


	4. Products
	5. Execution – Lump SumBASE BID  items
	1.1
	1.1 DIVISION 1 – GENERAL REQUIREMENTS
	5.1 Item 2.11.1 – Mobilization and Demobilization
	.1 Mobilization shall include all costs associated with moving personnel, materials and equipment to the site, setting up temporary facilities and all preparation for performing the Work pursuant to Section 01505 01 71 13 – Mobilization and Demobiliza...
	.2 Demobilization shall include all costs associated with removal of all personnel, materials and equipment, and cleanup of the site.
	.3 The cost for mobilization and demobilization shall not exceed 52% of the Total Tender Price.
	.4 Payment will be made as follows:
	.1 60% of the lump sum price will be included in the first progress payment certificate.
	.2 40% of the lump sum price will be included in the final progress payment certificate.


	5.2 Item 2.21.2 – Startup, Commissioning and TrainingTraffic Management
	.1 This item shall include all costs associated with startup the temporary vehicle movement, site access and parking not incorporated into the final work, as well as traffic control during construction for the duration of the and commissioning of the ...
	.2 Payment will be made on the percentage complete applied to the lump sum price tendered.

	5.3 Item 1.3 – Erosion and Sediment Control
	.1 This item shall include all costs associated with the supply, installation and maintenance of Erosion and Sediment Control and Environmental Protection measures required for the Work pursuant to Section 01 35 35 – Environmental Protection and relev...
	.2 Payment will be made as follows:
	.1 80% of the lump sum price in percentage of completion of the overall project.
	.2 20% of the lump sum price upon Completion.

	.3 Payment will be made on receipt and acceptance of the Record Drawings

	5.4 Item 2.31.4 – O&M Manuals and Record Drawings
	.1 This item shall include all costs associated with the preparation and submission of Operation and Maintenance (O&M) Manuals and Contractor red-line (“As-built”) Drawings pursuant to Section 01330 01 32 19 – Submittals.
	.2 Payment will be made on receipt and acceptance of final O&M Manuals and Record Drawings from the Contractor and Equipment Manufacturers.

	1.1 DIVISION 2 – SITEWORKS
	5.5 Item 2.1, 3.1 and 4.1 – Site Preparation
	.1 This item shall include all costs associated with the demolition, removal and disposal off site of all material and items (including existing pipes and fittingrequired) required to complete the Work pursuant to Section 02225 02 41 01 – Sitework Dem...
	.2 This item shall include all costs associated with clearing and grubbing necessary to prepare the site for the Work pursuant to Section 02231 31 11 01 – Clearing and Grubbing, the Drawings and other relevant Specifications.
	.3 This item shall include all costs associated with the stripping, stockpiling, handling and reuse on site of topsoil necessary for the Work pursuant to Section 02311as per the Drawing and relevant Specifications.
	.4 Payment will be made on the percentage complete applied to the lump sum price tendered.

	5.6 Item 2.2, 3.2 and 4.2 – Site Work
	.1 This item shall include all costs associated with earthworks for the proposed construction including, but not limited to, common excavation, imported backfill, subgrade preparation and, granular materials, dewatering, geotextile and site and roadbe...
	.2 This item shall include all costs associated with the supply and installation of the fencing, gates and appurtenances as per Drawing as relative Specifications
	.3 This item shall include all costs associated with site restoration, finish grading and landscaping (including seeding) as per the Drawings and relevant Specifications.
	.4 Payment will be made on the percentage completed applied to the lump sum price tendered.
	.1
	.1 Include in the lump sum Item 2.2 the cost of over-excavating an additional quantity of material from the site area and replacement with an equivalent amount of imported granular material as per Item 3.3a of the Schedule of Quantities and Prices, in...

	5.7 Payment will be made on the percentage complete applied to the lump sum price tendered and at the unit price for the over-excavation as per Item 3.3a of the Schedule of Quantities and Prices.Item 2.3, 3.3, 4.3, 5.13 and 6.13– Yard Piping / Utilities
	.1 This item shall include all costs associated with the supply, installation and testing of all underground piping and services, including fittings, valves and appurtenances as per the Drawings and relevant Specifications.
	.2 This item shall include all costs associated with supply and installation of specified drainage apparatuses and all other means methods and materials required to complete the Work as per the Drawings and relevant Specifications.
	.3 This item shall include all costs associated with the supply, installation and testing of manholes and catch basins as per the Drawings and relevant Specifications.
	.4 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Where the quantity of rock varies from that specified in Item 3.4a of the Schedule of Quantities and Prices, a credit or cost adjustment will be made to the lump sum payment item for Excavating, Trenching and Backfilling based on the unit price pro...
	.1 Item 3.4 – Rock Removal
	.1 This item shall include all costs associated with rock removal inclusive of rock blasting, mechanical removal, survey, monitoring, transport and disposal, including all labour, equipment and materials required to complete the Work as per the Drawin...
	.1 Payment for rock drilling, blasting, removal, transporting and disposal will be based on actual quantities measured by pre and post construction rock surveys undertaken by the Contractor and verified by the Engineer and at the unit price for this i...
	.1 Payment for rock drilling and blasting only, with material left in place, will be based on actual quantities measured by pre and post construction rock surveys undertaken by the Contractor and verified by the Engineer and at the unit price for this...

	.1 Item 3.5 – Ground Improvement
	.1 This item shall include all costs associated with ground densification activities inclusive of labour, equipment, materials, monitoring, testing, mobilization/demobilization, removal and disposal of any waste material, environmental control measure...
	Payment for mobilization and demobilization of ground densification equipment will be made at the price for Item 3.5a of the Schedule of Quantities and Prices based on percentage complete.
	Payment for ground densification of the Screening Building Area (Area 1) will be based on actual area measured and payment made at the unit price for Item 3.5b of the Schedule of Quantities and Prices.
	Payment for ground densification of the Secondary Treatment Site Area (Area 2) will be based on actual area measured and payment made at the unit price for Item 3.5d of the Schedule of Quantities and Prices.
	Changes to the specified work by way of additions or deletions will be measured as the number of lineal metres of aggregate piers and payment made at the unit price for Item 3.5f of the Schedule of Quantities and Prices inclusive of all labour, equipm...

	Item 3.6 – Steel Piles
	This item shall include all costs associated with the mobilization, demobilization, supply, installation, monitoring and testing of steel piles for Gravity Thickener 3 and 4 including all labour, equipment and materials required to complete the Work p...
	Payment for mobilization and demobilization of piling equipment will be made at the price for Item 3.6a of the Schedule of Quantities and Prices based on percentage complete.
	Payment for the supply and complete installation of steel piles will be made based on lineal metres to install the quantity of steel piles specified at the unit price for Item 3.6b of the Schedule of Quantities and Prices.

	Item 3.7 – Dewatering
	This item shall include all costs associated with dewatering the Project Site during construction pursuant to Section 02401 – Dewatering, the Drawings and other relevant Specifications.
	Payment will be made on the percentage complete of the Contractor’s dewatering plan applied to the lump sum price tendered.
	Item 3.8 – Yard Piping
	.1 This item shall include all costs associated with the supply, installation and testing of all underground piping and services, including fittings, valves and appurtenances pursuant to Section 02510 – Yard Piping, the Drawings and other relevant Spe...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 3.9 – Manholes and Catchbasins
	.1 This item shall include all costs associated with the supply, installation and testing of manholes and catchbasins pursuant to Section 02631 – Manholes and Catchbasins, the Drawings and other applicable Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 3.10 – Site Grading and Gravel Roadway
	.1 This item shall include all costs associated with site grading and gravel roadway construction pursuant to Section 02231 – Grading and as per the Drawings, including all labour, material and equipment required to complete the Work.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 3.11 – Asphalt Paving
	.1 This item shall include all costs associated with asphalt paving including asphalt removal, disposal, imported granular sub-base and base materials, asphalt paving and concrete curbing pursuant to Section 02741 – Hot Mix Asphalt Concrete and as per...
	.1 Payment for removal and replacement of existing asphalt with new asphalt will be made based on the actual quantity replaced and at the unit price for Item 3.11a of the Schedule of Quantities and Prices.
	.1 Payment for new asphalt paving will be made based on the actual quantity placed and at the unit price for Item 3.11b of the Schedule of Quantities and Prices.
	.1 Payment for concrete curb and gutter will be made based on the actual quantity placed and at the unit price for Item 3.11c of the Schedule of Quantities and Prices.

	.1 Item 3.12 – Fencing and Gates
	.1 This item shall include all costs associated with the supply and installation of the fencing, gates and appurtenances pursuant to Section 02821 – Chain Link Fences and Gates, Section 02825 – Cantilevered Access Gate, the Drawings and relevant Speci...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 3.13 – Temporary Measures, Works and Restoration
	.1 This item shall include all costs associated with temporary measures, works and site restoration including excavation support systems, bulkheads, bypass pumping systems, facilities and all other means and methods required to complete the Work as pe...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 3.14 – Landscaping
	.1 This item shall include all costs associated with finish grading and landscaping as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 3 – CONCRETE
	5.8 Item 4.12.4 and 3.4 –  - Harvey ReservoirConcrete Reservoir
	.1 This item shall include all costs associated with concrete works for construction of the Harvey Reservoirconcrete Reservoir  as per the Drawings and relevant Specifications.
	.2 This item shall include all costs associated with the supply and installation of all reservoir piping, fittings and appurtenances as per the Drawings and relevant Specifications. Co-ordination with other trades for the supply of hardware, pipe slee...
	.3 Supply and installation of waterstops, construction joints, and expansion joints will not be measured but considered incidental work.
	.4 Heating of water and aggregates and providing cold weather protection will not be measured but considered incidental to work.
	.5 Cooling the concrete and providing hot weather protection will not be measured but considered incident to work.
	.6 Repair of any deficiencies in the concrete will not be measured but be considered incidental work.
	.1
	.7 The total volume of the Cast-in-Place concrete will not be measured. Payment will be made on the percentage complete applied to the lump sum price tendered.

	5.9 Item 2.5 – PRV Walk-in Structure ExtensionChamber Improvements (Harvey Tank Site)
	.1 This item shall include all costs associated with concrete works for construction of the PRV Walk-in Structure, as per the Drawings and relevant Specifications.
	.2 This item shall include all costs associated with the supply and install of pipes, valves, fittings and appurtenances as per the Drawings and relevant Specifications.
	.3 Payment will be made on the percentage complete applied to the lump sum price tendered.

	1.1 Item 3.5 – Control Valve Chamber Walk-in Structure (Highway Tank Site)
	.1 This item shall include all costs associated with the concrete work for the construction of the Control Valve Chamber Walk-in Structure, as per the Drawings and relevant Specifications.
	.1 This item shall include all costs associated with the supply and installation of all pipes, valves, fittings and appurtenances as per the Drawings and relevant Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	1.1 Item 3.6 – PRV Walk-in Structure (Highway Tank Site)
	.1 This item shall include all costs associated with the concrete work for the construction of the PRV Walk- in Structure, as per the Drawings and relevant Specifications.
	.1 This item shall include all costs associated with the supply and installation of all pipes, valves, fittings and appurtenances as per the Drawings and relevant Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum prices tendered.

	5.10 Item 3.5 & 4.3 – Pressure Reducing Valve Station Kiosks (Bayview)
	.1 This item shall include all costs associated with the supply and installation of the Pressure Reducing Valve Station including concrete kiosk pads, enclosures, pipes, valves, fittings, and appurtenances as per Drawings and relevant Specification.
	.2 Payment will be made on the percentage complete applied to the lump sum price tendered.

	1.1
	.1 Item 4.2 – Highway Reservoir
	.1 This item shall include all costs associated with concrete works for construction of the Highway Reservoir as per the Drawings and Specifications.

	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 4.3 – Bayview PRV Kiosk Pad
	.1 This item shall include all costs associated with concrete works for construction of the Bayview PRV Kiosk Pad as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 4.4 – Highway Electrical Kiosk Pad
	.1 This item shall include all costs associated with concrete works for construction of the Highway Electrical Kiosk Pad as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 4.5 – PRV – 200 Concrete Structure Extension
	.1 This item shall include all costs associated with concrete works for construction of the PRV-200 Concrete Structure Extension as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 4 – MASONRY
	.1 Item 5.1 – Screening Building
	.1 This item shall include all costs associated with masonry construction of the Screening Building as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 5.2 – Aeration and Thickening Building
	.1 This item shall include all costs associated with masonry construction of the Aeration and Thickening Building as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 5.3 – RAS Pump Station Building
	.1 This item shall include all costs associated with masonry construction of the RAS Pump Station Building as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 5.4 – Other Structures
	.1 This item shall include all costs associated with masonry construction for renovation and construction of all other structures per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 5 - METALS
	5.11 Item 6 2.6, and 3.86 – Metals
	.1 This item shall include all costs associated with metal items including handrails, guardrails, grating, checkerplate, ladders, hatches, structural steel freamework, beams, pipe and duct supports, and other miscellaneous metals not otherwise identif...
	.2 Payment will be made on the percentage complete applied to the lump sum price tendered.

	1.1 DIVISION 6 – WOODS AND PLASTICS
	.1 Item 7 – Woods and Plastics
	.1 This item shall include all costs associated with woods and plastics required for the Work as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 7 – THERMAL AND MOISTURE PROTECTION
	.1 Item 8 – Thermal and Moisture Protection
	.1 This item shall include all costs associated with thermal and moisture protection required for the Work as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 8 – DOORS AND WINDOWS
	.1 Item 9 – Doors and Windows
	.1 This item shall include all costs associated with the supply and installation of doors, windows, skylights, quadwalls, curtain walls, finish hardware, louvers and vents and other miscellaneous items not otherwise identified, as per the Drawings and...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 9 - FINISHES
	.1 Item 10 – Finishes
	.1 This item shall include all costs associated with steel stud framing, gypsum wall board, tiling, carpeting, resilient sheet flooring, acoustic panel ceilings, painting and coating systems and other miscellaneous finishes not otherwise identified, a...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 10 - SPECIALITIES
	.1 Item 11 – Specialties
	.1 This item shall include all costs associated with the supply and installation of architectural and laboratory specialty items and other miscellaneous items not otherwise identified, as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 11 - PROCESS
	.1 Item 12.1 – Fine Screens
	.1 This item shall include all costs associated with the supply, installation and commissioning of the fine screens equipment including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.2 – Screenings Washer Compactor
	.1 This item shall include all costs associated with the supply, installation and commissioning of the screenings washer compactor equipment including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.3 – Grit Washer Classifiers
	.1 This item shall include all costs associated with the supply, installation and commissioning of the grit washer classifier equipment including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.4 – Rotary Drum Scum Screen
	.1 This item shall include all costs associated with the supply, installation and commissioning of the rotary drum scum screen equipment including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.5 – Primary Sedimentation Tank Scum Collectors
	.1 This item shall include all costs associated with the supply, installation and commissioning of the scum collector pipes and actuators for the Primary Sedimentation Tanks 1 to 3 including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.6 – Aeration System Blowers
	.1 This item shall include all costs associated with the supply, installation and commissioning of the high speed turbo blowers for the secondary treatment aeration system including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Seventy percent (70%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Thirty percent (30%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.7 – Bioreactor Fine Bubble Aeration System
	.1 This item shall include all costs associated with the supply, installation and commissioning of the complete fine bubble aeration for Bioreactors 1 to 3, inclusive of pipes, supports, diffusers and appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.8 – Grit Coarse Bubble Aeration System
	.1 This item shall include all costs associated with the supply, installation and commissioning of the coarse bubble aeration system for Grit Tanks 1 to 3, inclusive of pipes, valves, diffusers, supports and appurtenances as per the Drawings and Speci...
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.9 – Channel Coarse Bubble Aeration System
	.1 This item shall include all costs associated with the supply, installation and commissioning of the coarse bubble aeration system for channels, inclusive of pipes, valves, diffusers, supports, and appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.10 – Secondary Clarifier Mechanisms
	.1 This item shall include all costs associated with the supply, installation and commissioning of secondary clarifier mechanism equipment for Secondary Clarifiers 1 to 3 including all appurtenances and ancillary items as per the Drawings and Specific...
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.11 – DAF Thickeners
	.1 This item shall include all costs associated with the supply, installation and commissioning of dissolved air flotation (DAF) thickeners including all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.12 – Gravity Sludge Thickener
	.1 This item shall include all costs associated with the supply, installation and commissioning of the gravity sludge thickener mechanism including all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.13 – Centrifuges
	.1 This item shall include all costs associated with the supply, installation and commissioning of the centrifuge sludge dewatering equipment including all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Seventy percent (70%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Thirty percent (30%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.14 – Polymer Systems
	.1 This item shall include all costs associated with the supply, installation and commissioning of complete polymer systems including all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.15 – Pumps
	.1 This item shall include all costs associated with the supply, installation and commissioning of pumps including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.16 – Mixers
	.1 This item shall include all costs associated with the supply, installation and commissioning of mixers including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.17 – Gates
	.1 This item shall include all costs associated with the supply, installation and commissioning of fabricated gates including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.18 – Flumes
	.1 This item shall include all costs associated with the supply, installation and commissioning of Parshall and Cut-throat Flume including all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.19 – Digester Gas Mixing System
	.1 This item shall include all costs associated with the supply, installation and commissioning of the digester gas mixing system for Digester 2 including all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 12.20 – Other Process
	.1 This item shall include all costs associated with the supply and installation of other process items and appurtenances, not otherwise identified, as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 12 - FURNISHINGS
	.1 Item 13 – Furnishings
	.1 This item shall include all costs associated with the supply and installation of architectural and laboratory specialty items and other miscellaneous items not otherwise identified, as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 13 – SPECIALITY EQUIPMENT
	.1 Item 14.1 – Pre-Engineered Metal Building
	.1 This item shall include all costs associated with the supply and installation of the pre-engineered metal Storage Building including all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 14.2 – Digester Floating Cover
	.1 This item shall include all costs associated with the supply, installation and commissioning of the Digester 2 floating cover including all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 14.3 – Odour Control System
	.1 This item shall include all costs associated with the supply, installation and commissioning of the synthetic media odour control system inclusive of FRP vessels, media, fans, dampers, duct, controls and all appurtenances and ancillary items as per...
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 14.4 – Carbon Scrubbers
	.1 This item shall include all costs associated with the supply, installation and commissioning of the carbon scrubber units including vessels, media, fans, silencers, controls and all appurtenances and ancillary items as per the Drawings and Specific...
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 14.5 – Fibreglass Covers
	.1 This item shall include all costs associated with the supply and installation of fiberglass (FRP) covers and appurtenances for the primary sedimentation tanks 1 to 4, gravity thickeners 3 and 4 and the grit storage bin cover as per the Drawings and...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 14.6 – Temporary Laboratory
	.1 This item shall include all costs associated with the supply and installation of a temporary laboratory pursuant to Section 13980 – Temporary Laboratory, inclusive of all appurtenances and ancillary items.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 14 – CONVEYING SYSTEMS
	.1 Item 15.1 – Screening Conveyors
	.1 This item shall include all costs associated with the supply, installation and commissioning of the screening conveyors and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 15.2 – Grit Conveyors
	.1 This item shall include all costs associated with the supply, installation and commissioning of the grit and scum conveyors and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 15.3 – Dewatering Conveyors
	.1 This item shall include all costs associated with the supply and installation of the dewatering conveyors and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 15.4 – Hoists and Cranes
	.1 This item shall include all costs associated with the supply and installation of the hoists and cranes and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.



	1.1 DIVISION 15 – MECHANICAL
	.1 Item 16.1 – Process Piping and Valves
	.1 This item shall include all costs associated with the supply and installation of process piping, fittings, valves and all appurtenances as per the Drawings and Specifications required to complete the Work.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 16.2 – Foul Air FRP Ductwork and Fans
	.1 This item shall include all costs associated with the supply and installation of FRP foul air ductwork, fittings, foul air booster fans and all appurtenances and ancillary items as per the Drawings and Specifications required to complete the Work.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 16.3 – HVAC Equipment
	.1 This item shall include all costs associated with the supply and installation of HVAC equipment and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 16.4 – HVAC Ductwork
	.1 This item shall include all costs associated with the supply and installation of HVAC ductwork and all appurtenances as per the Drawings and Specifications required to complete the Work.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 16.5 – Diffusers, Grilles and Vents
	.1 This item shall include all costs associated with the supply and installation of all HVAC diffusers, grilles, vents and all appurtenances as per the Drawings and Specifications required to complete the Work.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 16.6 – Plumbing and Fixtures
	.1 This item shall include all costs associated with the supply and installation of plumbing piping, fittings, valves, fixtures and all appurtenances as per the Drawings and Specifications required to complete the Work.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 16.7 – DDC Control System
	.1 This item shall include all costs associated with the supply, installation, testing and commissioning of the HVAC direct digital control (DDC) system and all appurtenances and ancillary items required to complete the Work as per the Drawings and Sp...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 16.8 – Other Mechanical
	.1 This item shall include all costs associated with the supply and installation of other mechanical items and appurtenances, not otherwise identified, as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 16 – ELECTRICAL
	5.12 Item 17.12.7, 3.79 and 4.6 – High Voltage and Distribution Equipment / SubstationElectrical and Instrumental
	.1 This item shall include all costs associated with the supply and installation of the high voltage and distributionelectrical and instrumental  equipment, including concrete kiosk pads, as required,  and substation and all appurtenances and ancillar...
	.2 Payment will be made on the percentage complete applied to the lump sum price tendered.


	6. Execution – OPTIONAL  items
	6.1 Item 87.1 – Highway Tank Site PRV Stations c/w Stainless Steel Piping
	.1 This item shall include all costs associated with the concrete work for the construction of the PRV Walk- in Structure, as per the Drawings and relevant Specifications.
	.1 This item shall include all costs associated with the supply and installation of all pipes, fitting, bolts, and valves with diameters of less than 75mm, and appurtenances as Stainless Steel within the PRV Stations as per the Drawings and relevant S...
	.1 This item shall include all costs associated with the supply and installation of all valves, pipes in Stainless Steel pipes, fittings and appurtenances as per the Drawings and relevant Specifications.
	.2 Payment will be made on the percentage complete applied to the lump sum price tendered. Payment shall be in addition to Item 3.5.

	6.2 Item 78.2 – Bayview PRV Station c/w Stainless Steel Piping
	.1 This item shall include all costs associated with the concrete work for the construction of the PRV Walk- in Structure, as per the Drawings and relevant Specifications.
	.1 This item shall include all costs associated with the supply and installation of all pipes, fitting, bolts, and valves with diameters of less than 75mm, and appurtenances as Stainless Steel within the PRV Stations as per the Drawings and relevant S...
	.1 This item shall include all costs associated with the supply and installation of all valves, pipes in Stainless Steel pipes, fittings and appurtenances as per the Drawings and relevant Specifications.
	.2 Payment will be made on the percentage complete applied to the lump sum price tendered. Payment shall be in addition to Item 4.4.

	6.3 Item 78.3.1 and 87.4.1 – Site Preparation
	.1 This item shall include all costs associated with the demolition, removal and disposal off site of all material and items (including existing pipes and fitting) required to complete the Work pursuant to Section 02 41 01 – Sitework Demolition and Re...
	.2 This item shall include all costs associated with clearing and grubbing necessary to prepare the site for the Work pursuant to Section 31 11 01 – Clearing and Grubbing, the Drawings and other relevant Specifications.
	.3 This item shall include all costs associated with the stripping, stockpiling, handling and reuse on site of topsoil necessary for the Work as per the Drawing and relevant Specifications.
	.4 Payment will be made on the percentage of completed applied to the lump sum price tendered.

	6.4 Item 87.3.2 and 87.4.2 – Site Work
	.1 This item shall include all costs associated with earthworks for the proposed Work including, but not limited to, common excavation, imported backfill, subgrade preparation, granular materials, dewatering, rip rap and site and roadbed grading for t...
	.2 This item shall include all costs associated with the supply and installation of the fencing, gates and road barriers and appurtenances as per Drawing as relative Specifications
	.3 This item shall include all costs associated with site restoration, finish grading and landscaping (including seeding) as per the Drawings and relevant Specifications.
	.4 Payment will be made on the percentage completed applied to the lump sum price tendered

	6.5 Item 8.1– Cash Allowances – Mountain Drive Control Valve Kiosk
	.1 This item shall include all costs associated with the supply and installation of the Control Valve Station including concrete kiosk pads, enclosures, pipes, valves, fittings, and appurtenances as per Drawings and relevant Specification.
	.2 Payment will be made on the percentage complete applied to the lump sum price as determined with reference to GC 4.1.


	7. Execution – ALTERNATE PRICES
	7.1 Adjustment of the Base Bid Price
	.1 If an Alternate Price is chosen at the Award of Contract then the Base Bid Tender Price shall be adjusted by the Alternate Price. A positive numerical value for the Alternate Price shall be added to the Base Bid Tender Price. A negative numerical v...

	7.2 Item 9.1 – Harvey Tank Conventional Cast-In-Place Concrete
	.1 This item shall include all costs associated with concrete works for of the Harvey Tank by conventional reinforced cast-in-place concrete as outlined in drawings S-101 to S-104 and relevant Specifications in substitution to prestressed reinforced c...
	.2 The Alternate Price shall adjust the Base Bid Tender Price for Item 2.5. Payment will be made for Item 2.5 on the percentage complete applied to the lump sum of the adjusted price tendered. The terms, inclusions and incidental work shall remain unc...


	8. EXECUTION – Unit rate items
	8.1 Item 1.a) – Over Excavation
	.1 This items shall include all costs associated with the over excavation, removal and disposal of native material, and supply of placement of imported granular fill material as directed the Engineer and pursuant to relative Specifications.
	.2 Measurement of payment for over excavation will be made by loos truck box volume as determined by the Engineer.
	.3 Measurement for payment for supply and placement of imported granular fill material will be based on weigh tickets provided to the Engineer as loads are delivered.
	.4 Payment for will be based on the unit rate provided in the Schedule of Quantities.

	8.2 Item 1.b) – Rock Blasting
	.1 This item shall include all costs associated with the removal and disposal off site of rock by blasting and includes all necessary drilling, vibration monitoring and control to limits of specified,  all warning and protection measures required to e...
	.2 Measurement of payment for volume of rock removed by blasting will be made calculated from cross-sections of original rock surface and design subgrade lines for excavation.
	.3 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.3 Item 1.c) – Boulder Removal
	.1 This item shall include all costs associated with the removal and disposal off site of boulders and rock fragments having a volume in excess of 1m3.
	.2 Volume of boulders and rock fragments will be determined by measuring three maximum mutually perpendicular dimensions with volume to be produced of these three dimensions.  No payment will be made for boulders and rock fragments which can be lifted...
	.3 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.4 Item 1.d) – Fencing
	.1 This item shall include all cost associated with the supply and install of Chain Link Fencing as directed by Engineer and pursuant to relative Specifications.
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.5 Item 1.e) – Top Soil
	.1 This item shall include all costs associated with the supply and placement of topsoil as directed by the Engineer and pursuant to relative Specification.
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.6 Item 1.f) – Seeding
	.1 This item shall include all costs associated with the supply and placement of seed as directed by the Engineer and pursuant to relative Specification.
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.7 Item 1.g) – Lock Block
	.1 This item shall include all costs associated with the supply and placement of lock blocks as directed by the Engineer and shall include granular backfill and compaction pursuant to relative Specification.
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.8 Item 2.a) to 2.d) Ductile Iron Pipes
	.1 This item shall include all costs associated with the supply and installation of respective diameter Ductile Iron Pipe including, but not limited to, excavation, backfill, and compaction and testing as directed by the Engineer and pursuant to relat...
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.9 Item 2.e) to 2.g) DI Ductile Iron Gate Valves
	.1 This item shall include all costs associated with the supply and installation of respective diameter Ductile Iron Gate Valves including, but not limited to, excavation, backfill, and compaction and testing as directed by the Engineer and pursuant t...
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.10 Item 2.h) to 2.j) Ductile Iron Bends
	.1 This item shall include all costs associated with the supply and installation of respective Ductile Iron Bends including, but not limited to, excavation, backfill, and compaction and testing as directed by the Engineer and pursuant to relative Spec...
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities.

	8.11 Item 2.k) to 2m) – Ductile Iron Tees
	.1 This item shall include all costs associated with the supply and installation of respective diameter Ductile Iron Tees including, but not limited to, excavation, backfill, and compaction and testing as directed by the Engineer and pursuant to relat...
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities

	8.12 Item 2.n) and 2.o) – Robar Couplers
	.1 This item shall include all costs associated with the supply and installation of respective diameter Robar Couplers including, but not limited to, excavation, backfill, and compaction and testing as directed by the Engineer and pursuant to relative...
	.2 Payment will be based on the unit rate provided in the Schedule of Quantities

	8.13 Item 2.p) and 2.q) – Concrete Manhole and Risers
	.1 This item shall include all costs associated with the supply and installation concrete manholes and vertical riser sections including, but not limited to, excavation, backfill, and compaction and testing as directed by the Engineer and pursuant to ...
	.2 Payment  will be based on the unit rate provided in the Schedule of Quantities
	.1
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.

	.1 Item 17.2 – PDCs and MCCs
	.1 This item shall include all costs associated with the supply, installation and commissioning of the power distribution centres (PDCs) and the motor control centres (MCCs) and all appurtenances and ancillary items as per the Drawings and Specificati...
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 17.3 – Cables
	.1 This item shall include all costs associated with the supply and installation of electrical cables required to complete the Work as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 17.4 – Cable Trays
	.1 This item shall include all costs associated with the supply and installation of electrical cable trays as per the Drawings and Specifications required to complete the Work.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 17.5 – Transformers and Panels
	.1 This item shall include all costs associated with the supply and installation of transformers and panels and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 17.6 – Lighting
	.1 This item shall include all costs associated with the supply and installation of lighting fixtures, poles and appurtenances as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 17.7 – Standby Diesel Generator
	.1 This item shall include all costs associated with the supply and installation of the standby diesel generator and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing pursuant to Section 01670 – Commissioning and Handover.


	.1 Item 17.8 – HVAC Electrical
	.1 This item shall include all costs associated with the supply and installation of all electrical work associated with the HVAC equipment and systems as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 17.9 – Fire Alarm and PA Systems
	.1 This item shall include all costs associated with the supply, installation, testing and commissioning of the fire alarm, communication and public address (PA) systems and all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing and commissioning.


	.1 Item 17.10 – CCTV and Security Systems
	.1 This item shall include all costs associated with the supply, installation, testing and commissioning of the CCTV and security systems and all appurtenances as per the Drawings and Specifications.
	.1 Application for payment shall be on the following basis:
	.1 Eighty percent (80%) of the lump sum price tendered for this item for complete installation subject to monthly progress payments.
	.1 Twenty percent (20%) of the lump sum price upon successful performance testing and commissioning.


	.1 Item 17.11 – U/G Conduit and Wiring
	.1 This item shall include all costs associated with the supply and installation of all underground electrical conduit and wiring required to complete the Work as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.

	.1 Item 17.12 – Other Electrical
	.1 This item shall include all costs associated with the supply and installation of other electrical items and appurtenances, not otherwise identified, as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.


	1.1 DIVISION 17 – INSTRUMENTATION
	.1 Item 18.1 – Local Control Panels (SCADA Hardware)
	.1 This item shall include all costs associated with the supply and installation of local control panels and all appurtenances and ancillary items as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 18.2 – Instruments
	.1 This item shall include all costs associated with the supply and installation of instruments, devices and appurtenances as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 18.3 – Communications Infrastructure
	.1 This item shall include all costs associated with the supply and installation of the communications infrastructure inclusive of servers, racks, cables, switches, fibre, patch panels and all appurtenances and ancillary items as per the Drawings and ...
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 18.4 – SCADA PLC Programming and Integration
	.1 This item shall include all costs associated with the SCADA, PLC and HMI programming and integration required to complete the Work as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 18.5 – Setup and Commissioning
	.1 This item shall include all costs associated with the setup and commissioning of instrumentation and devices to complete the Work as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.
	.1 Item 18.6 – Other Instrumentation
	.1 This item shall include all costs associated with the supply and installation of other instrumentation and appurtenances, not otherwise identified, as per the Drawings and Specifications.
	.1 Payment will be made on the percentage complete applied to the lump sum price tendered.




	01 31 19 Project Meetings_FINAL
	1. General
	1.1 Preconstruction Meeting
	.1 Within fifteen (15) calendar days after award of Contract, the Engineer will request a project meeting of parties in contract to discuss and resolve administrative procedures and responsibilities.
	.2 Representatives of the Owner, Engineer, Contractor, and Major Subcontractors must be in attendance.
	.3 Representatives of the Contractor and Subcontractors attending the preconstruction meeting must be qualified and authorized to act on behalf of the party each represents.
	.4 After the time and location of this meeting has been established, the Contractor shall notify all parties concerned a minimum of five (5) days before the meeting.
	.5 The Engineer will arrange space and facilities for this meeting.
	.6 The Engineer will chair and record discussions and decisions, and circulate the meeting notes to all parties concerned.
	.7 Agenda to include the following:
	.1 Appointment and notification of official representatives of participants in the Work.
	.2 Schedule of the Work, progress scheduling.
	.3 Schedule of shop drawing submissions.
	.4 Schedule for the procurement and delivery of specified equipment.
	.5 Requirements for temporary facilities, site signs, offices, storage sheds, utilities, hoarding, site access and use.
	.6 Site security.
	.7 Health and Safety issues:
	.1 As part of this agenda item, the contractor will be asked to complete a Safety Checklist.

	.8 Modification procedures, Contemplated Change Notices and Change Order procedures, approvals required, mark-up percentages permitted, time extensions, overtime, administrative requirements (GC) as originated by the Owner or in the case of a savings,...
	.9 Product and tool storage.
	.10 Weather protection.
	.11 Record drawings.
	.12 Operation and maintenance manuals.
	.13 Commissioning, acceptance, and handover.
	.14 Warrantees.
	.15 Monthly progress claims, administrative procedures, photographs, holdbacks.
	.16 Appointment of inspection and testing agencies or firms.
	.17 Insurances and transcript of policies.
	.18 Communications routing and logistics.
	.19 Access to site and work areas.
	.20 Survey.
	.21 A schedule for progress meetings.
	.22 Emergency telephone numbers.
	.23 Other items as arise at the meeting.


	1.2 Progress Meetings
	.1 The Engineer will schedule and administer progress meetings every month throughout the construction period. A meeting agenda will be provided at least two days prior to the meeting.
	.2 Representatives of the Owner, Engineer, Contractor, and Major Subcontractors must be in attendance.  Contractor to arrange for the attendance of other subcontractors and suppliers as necessary to address issues on the agenda.
	.3 Representatives of the Contractor, Subcontractors, and Suppliers attending meetings must be qualified and authorized to act on behalf of the party each represents.
	.4 Agenda for Construction Progress Meetings to include the following:
	.1 Review and approval of minutes of previous meeting.
	.2 Field observations, problems, conflicts.
	.3 Review of environmental items.
	.4 Review submittal schedules:  Expedite as required.
	.5 Progress, schedule, during succeeding work period.
	.6 Problems which impede construction schedule.
	.7 Corrective measures and procedures to regain projected schedule.
	.8 Revisions to construction schedule.
	.9 Site coordination review.
	.10 Maintenance of quality standards.
	.11 Review of site cleanliness.
	.12 Review of site safety and security.
	.13 Review of temporary facilities.
	.14 Review requests for information.
	.15 Review of contemplated change notices, field orders, change orders, and field instructions.
	.16 Review proposed changes for effect on construction schedule and on completion date.
	.17 Review of progress payments.
	.18 Outstanding action items.
	.19 Date and location of next meeting.
	.20 Other business.

	.5 The Engineer will preside at the meetings.
	.6 The Engineer will record notes of the project meetings, including significant proceedings, decisions, “Action By" parties, dates for completion of duties, etc.

	1.3 Special Meetings
	.1 Special meetings may be requested by the Owner, Engineer, or Contractor to discuss specific issues.  Generally, three days notice is required for special meetings.  The agenda will be fashioned to suit the meeting.  Minutes will be kept by the Engi...


	2. products
	3. Execution

	01 31 19.12 Site Conditions_FINAL
	1. General
	1.1 Site Conditions/Limits
	.1 Examination of Site
	.1 Prior to commencing actual construction work, inspect field conditions, obtain and confirm actual site dimensions, examine surface conditions as required to ensure correct execution of the Work.
	.2 Maintain or arrange for the removal, relocation and replacement as appropriate of any existing utilities which may be affected by the works, whether buried or surface utilities, signs, structures or any other object which may be in conflict with th...



	2. products
	3. Execution

	01 32 14 Schedules and Progress Reports_FINAL
	1. General
	1.1 Schedule
	.1 Prepare a time scaled, precedence diagramming network schedule using the critical path method.  This detailed schedule will provide a basis for determining the progress status of the project relative to the completion time and specific dates and fo...
	.2 Show all significant construction activities, shop drawing submittals, procurement activities and receipts of materials and equipment which the Contractor intends to store on site for at least one month prior to installation.  Indicate assigned dol...
	.3 Assign an activity code to all activities to allow sorting reports and schedules by both specification division number and process area.
	.4 Assign activity codes to all appropriate construction activities to allow sorting on each of the following items in reports and schedules:
	.1 Coordination/tie-in activities associated with existing operating facilities and other contracts.
	.2 Submittal, fabrication, delivery, installation, and testing of items.  Include unloading in delivery activities.
	.3 Installation of major equipment items and their associated piping systems.

	.5 When requested, submit to the Engineer for information, a separate schedule filtered to show coordination/tie-in or other disruptive work activities with existing facilities only.
	.6 Establish activity codes by mutual agreement with the Engineer.
	.7 Show completion time and all specific dates and sequencing requirements described in Section 01 12 16.  Identify activities making up the critical path.
	.8 Unless specifically approved by the Engineer, show activities on the schedule with a duration not longer than 5 working days (except activities showing only submittal, fabrication or delivery of material or equipment).  Divide activities which exce...
	.9 Based on the construction schedule and the agreed Tender Price Breakdown, develop cash flow projections for the entire project period.

	1.2 Schedule Submittal
	.1 Within 15 days after award of Contract, prepare and submit a preliminary schedule showing the activities through the first 90 days of the Project, for review, to the Engineer.
	.2 Within 30 days of the Notice of Award, submit complete schedule and cash flow projection.
	.3 The schedule for the Contract shall be based on the Contract completion dates, and the milestone dates for critical activities.
	.4 Submit the entire schedule in digital form, based on the use of MS Project or similar software, and the following information on hard copy:
	.1 Tabular listing of activities sorted by early start and showing activity description, scheduled duration in working days, early and late start and finish dates, total float, predecessors and/or successors to each activity and the cost assigned to e...
	.2 Time scaled logic diagram for all scheduled activities.
	.3 Projected monthly draw request (histogram and tabular).
	.4 Critical path report.
	.5 Narrative describing the basis of the schedule.


	1.3 Schedule Review
	.1 Schedule shall show dates of commencement and completion of various parts of the Work, ordering and delivery dates of Products, phasing and timing for various subtrades and all other detailed information to the satisfaction of the Engineer.
	.2 The Engineer will review the submitted schedules and cash flow projections within 14 working days of receipt.  If the Engineer finds that the submitted schedule does not comply with the specified requirements, or does not provide acceptable schedul...
	.3 The accepted schedule will serve as background for the requests for payment.
	.4 Submit for review in accordance with Section 01 32 19.

	1.4 Schedule Revisions
	.1 Submit proposed revisions to the accepted construction schedule to the Engineer for review.  Changes in timing for activities may be modified with agreement of the Contractor and Engineer.  A change affecting the Contract Price, the completion time...
	.2 Where required, add separate activities to the construction schedule for each approved change order.
	.3 Should the actual sequence of work performed by the Contractor deviate from the planned sequence indicated in the accepted schedule, the Engineer may require the Contractor to revise the schedule to reflect changes in the actual sequence and/or the...
	.4 Within 20 days following approval of the Contractor's testing and commissioning plan (Section 01 91 10), submit a schedule revision incorporating the approved plan into the construction schedule.
	.5 Submit with each schedule revision all information as called for in submitting the original construction schedule in both digital form and in hard copy.

	1.5 Progress Reports
	.1 Submit an updated schedule on a monthly basis concurrent with the submittal of the progress payment request.  Indicate on the updated schedule progress achieved to date on all activities.  Submit the updated schedule and other information in digita...
	.2 Provide updated cash flow projections with each progress report of significant schedule revisions.
	.3 Each report shall include sufficient details on the work completed and the anticipated work to be undertaken for the next report period.  If the progress falls behind schedule, the Contractor shall include explanations for the delay and propose rem...

	1.6 Manpower/Overtime
	.1 Should the Work fail to progress according to the approved progress schedule, work such additional time (including weekends and holidays), employ additional workers, or both, as may be required to bring the Work back on schedule, at no additional c...


	2. Products
	3. execution

	01 32 16-Construction Photographs_FINAL
	1. General
	1.1 General Requirements
	.1 Provide pre- and post-construction photographs as indicated and specified.
	.2 Section includes administrative and procedural requirements for the following:
	.1 Pre and post construction photographs.
	.2 Weekly Construction Progress Report photographs.

	.3 Construction photography including production of time-lapse sequence video recordings.

	1.2 Definitions
	.1 For the purposes of this contract, photographer and videographer shall be used interchangeably and shall mean anyone capturing digital imagery or media.

	1.3 Submittals:
	.1 Field Reports:
	.1 One (1) electronic draft copy and three (3) hard copy and one (1) electronic final Pre-Construction reports.
	.2 One (1) electronic draft copy and three (3) hard copy and one (1) electronic final Post-Construction reports.

	.2 Key Plan:  Submit key plan of Project site with notation of vantage points marked for location and direction of each photograph. Include same information as corresponding photographic documentation.
	.3 Digital Photographs:  Submit image files within 7 days of taking photographs.
	.1 Identification:  Provide the following information with each image description in file metadata tag:
	.1 Name of Project.
	.2 Name and contact information for photographer.
	.3 Name of Client.
	.4 Name of Contractor.
	.5 Date photograph was taken.
	.6 Description of vantage point, indicating location and direction (by compass point).
	.7 Unique sequential identifier keyed to accompanying key plan.



	1.4 Quality Assurance:
	.1 Qualifications:  An individual who has been regularly engaged as a professional photographer of construction projects for not less than three years.
	.2 Photographer to make and retain all photographs and digital files.

	1.5 Usage Rights:
	.1 Obtain and transfer copyright usage rights from photographer to Owner for unlimited reproduction of photographic documentation.


	2. Products
	2.1 Photographic Media:
	.1 Digital Images:  Provide images in JPG format, produced by a digital camera with minimum sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.
	.2 Digital Video Recordings:  Provide high-resolution, digital video disc in format acceptable to Engineer.
	.3 Provide digital images on USB Flash Drive (USB).

	2.2 Project Camera:
	.1 Provide fixed exterior camera installations, mounted to provide unobstructed view of construction sites from location approved by Engineer.
	.2 Provide one (1) fixed-location camera per construction site, with the following characteristics:
	.1 Minimum sensor resolution of 8 megapixels.
	.2 Format:  Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio as the sensor, uncropped, date and time stamped, in folder named by date of photograph, accompanied by key plan file.
	.3 Provide power supply or sufficient batteries to keep camera charged during all construction activities reasonably worth capturing at the discretion of the Engineer.



	3. execution
	3.1 Construction Photographs:
	.1 General:  Take photographs using the maximum range of depth of field, and that are in focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not be accepted.
	.2 Provide construction photographs for existing (pre-construction) and final (post-construction) conditions. The reports shall include location and description of site; results of visual inspection; color photograph; description of existing site cond...
	.1 Up to fifty (50) color photographs (25 photographs pre-construction and 25 photographs post-construction) to the satisfaction of the Owner’s Representative shall be taken at each of the facilities listed below:
	.1 Harvey Water Treatment Plant and Tank Site
	.2 Highway Tank Site
	.3 Upper Bayview PRV Station Site

	.2 Do not include date stamp on post-construction photographs.

	.3 Take 20 photographs weekly and submit with the Weekly Construction Progress Reports. Select vantage points to show status of construction and progress since last photographs were taken.

	3.2 Time-Lapse Sequence Construction Photographs:
	.1 Take photographs as indicated, to show status of construction and progress.
	.1 Frequency:  Take photographs daily on a maximum of 15 minute intervals with the cutoff date associated with each Application for Payment.
	.2 Vantage Points:  Following suggestions by Owner’s Representative and Contractor, photographer to select vantage points.  During each of the construction phases, take the required shots from same vantage point each time to create a time-lapse sequen...
	.1 At the completion of demolition and clearing at each site.
	.2 At completion of each structural excavation.
	.3 At completion of each structural foundation.
	.4 At completion of framing or forming for structures.
	.5 At completion of enclosures of structures.
	.6 At 1-week intervals, progress photography during construction of facilities.  Photos of any week need show only new work performed during month.
	.7 Such special photographs required by Engineer.
	.8 Interior Work, through date of Substantial Completion.

	.3 Views:
	.1 Coordinate with Engineer on views to be taken.  In general views from locations to adequately illustrate state of project and condition of construction.
	.2 At least one (1) different views of photographic subject.
	.3 Succeeding photography of same photographic subject to be taken, insofar as practical, from the same view points as preceding photographic sessions.  Variations in this procedure to be approved by Engineer.

	.4 Mount camera on tripod before starting capturing media unless otherwise necessary to show area of construction.




	01 32 19 Submittals_FINAL
	1. General
	1.1 General Requirements
	.1 Unless otherwise noted, make submittals to the Engineer for review.
	.2 The Contractor shall establish and maintain an approved electronic document control system to for the management of all project related files and documentation.  The system shall be made accessible to the Owner and Engineer.
	.3 Provide and submit mark-ups of the technical specifications to identify where the equipment differs from that specified.
	.4 Make submittals with reasonable promptness and in an orderly sequence to avoid any delay in the Work.  Failure to submit in ample time is not considered cause for an extension of Contract Time, and no claim for extension by reason of such default w...
	.5 Do not proceed with Work affected by submittals until review is complete.
	.6 The submittal reviews do not authorize changes in cost or time.  Changes involving cost or time are authorized only by a signed change order.

	1.2 Shop Drawings
	.1 “Shop Drawings” mean custom drawings, specific product data, diagrams, illustrations, schedules, performance charts, brochures and other data, which are to be provided to illustrate details of a portion of the Work.
	.2 Arrange for the preparation of clearly identified shop drawings as specified or as the Engineer may reasonably request.  Shop drawings are to clearly indicate materials, methods of construction and attachment or anchorage, erection diagrams, connec...
	.3 Shop drawings must be submitted with the appropriate Specification Sections attached noting both compliance with and deviations from the Specifications.
	.4 Examine all shop drawings prior to submission to the Engineer to ensure that all necessary requirements have been determined and verified and that each shop drawing has been checked and coordinated with the requirements of the Work and the Contract...
	.5 Submit shop drawings with reasonable promptness and in an orderly sequence so as to cause no delay in the Work.  Failure to submit shop drawings in ample time is not to be considered sufficient reason for an extension of Contract Time and no claim ...
	.6 The Engineer will review and return shop drawings in accordance with the schedule agreed upon or otherwise with reasonable promptness so as to cause no delay in the Work.  Allow sufficient time for review and consideration by the Engineer.  Claims ...
	.7 The Contractor may elect to utilize the FTP site described in clause 1.1.2 to enable the electronic transfer of shop drawings.
	.8 Shop drawing review by the Engineer is solely to ascertain conformance with the general design concept.  Responsibility for approval of detail design inherent in shop drawings rests with the Contractor and review by the Engineer shall not imply suc...
	.9 Review of Shop Drawings by the Engineer shall not relieve the Contractor of his responsibility for errors or omissions in shop drawings or for proper completion of the Work in accordance with the Contract Documents.
	.10 Responsibility for verification and correlation of field dimensions, fabrication processes, techniques of construction, installation and coordination of all parts of the Work rests with the Contractor.
	.11 Shop drawings will be returned to the Contractor with one of the following notations:
	.1 When stamped “REVIEWED”, distribute additional copies as required for execution of the Work.
	.2 When stamped “REVIEWED AS MODIFIED”, ensure that all copies for use are modified and distributed, same as specified for “REVIEWED ONLY”.  Resubmit for final records.
	.3 When stamped “REVISE & RESUBMIT”, make the necessary revisions, as indicated, consistent with the Contract Documents and submit again for review.
	.4 When stamped “REJECTED”, submit other drawings, brochures, etc. for review consistent with the Contract Documents.
	.5 Only shop drawings bearing “REVIEWED” or “REVIEWED AS MODIFIED” shall be used on the Work unless otherwise authorized by the Engineer.
	.6 It is understood that the following is to be read in conjunction with the wording on the Engineer’s shop drawing review stamp applied to each and every data sheet or drawing submitted:

	.12 After submittals are stamped “REVIEWED”, no further revisions are permitted unless re-submitted to the Engineer for further review.
	.13 Any adjustments made on shop drawings by the Engineer are not intended to change the Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state as such in writing prior to proceeding with fabrication and instal...
	.14 Make changes in shop drawings which the Engineer may require consistent with Contract Documents.  When re-submitting, notify the Engineer in writing of any revisions other than those requested by the Engineer.
	.15 Shop drawings indicating design requirements not included in the Contract Documents require the seal of a qualified Professional Engineer, registered in British Columbia.
	.16 Only two reviews of a shop drawing will be made by the Engineer at no cost.  Each additional review will be charged to the Contractor at the Engineer’s scheduled rates.  The Engineer’s charges for additional work will be deducted from the Contract...

	1.3 Product Data
	.1 “Product Data” mean general diagrams, illustrations, brochures and other data, which are to be provided to illustrate items of construction materials, equipment, furnishings, and other elements of the work.
	.2 Submit Product Data for the Engineer's review as specified or as the Engineer may reasonably request.  Reference Product Data to drawings and specifications.
	.3 Where the submittal of Product Data is required, submit Product Data prior to arranging for delivery of Products to site.
	.4 Submit Product Data with reasonable promptness and in orderly sequence.  Failure to submit Product Data in ample time is not to be considered sufficient reason for an extension of Contract Time and no claim for extension by reason of such default w...
	.5 Notify the Engineer in writing, at the time of submission, of any deviations in Product Data from requirements of Contract Documents.
	.6 The Engineer will not review Product Data.
	.7 Receipt of Product Data by the Engineer shall not relieve the Contractor of his responsibility providing the specified Products for incorporation in the Work in accordance with the Contract Documents.

	1.4 Samples
	.1 Submit, in duplicate, Samples for the Engineer's review as specified or as the Engineer may reasonably request.  Clearly label samples as to origin and intended use in the Work.  Reference samples to drawings and specifications.
	.2 Submit Samples with reasonable promptness and in orderly sequence so as to cause no delay in the Work.  Failure to submit samples in ample time is not to be considered sufficient reason for an extension of Contract Time and no claim for extension b...
	.3 Notify the Engineer in writing, at the time of submission, of any deviations in Samples from requirements of Contract Documents.
	.4 The Engineer's review of Samples will be for conformity of design concept and general arrangement only.  Such review is not to be considered relief of responsibility for errors or omissions in Samples or of responsibility for meeting all requiremen...
	.5 Any adjustments made on Samples by the Engineer are not intended to change the Contract Price.  If it is deemed that such adjustments affect the Contract Price, clearly state as much in writing prior to proceeding with fabrication and installation ...
	.6 Make changes in samples which the Engineer may require consistent with Contract Documents.
	.7 Where changes or modifications of the Products for which samples are submitted are required, re-submit samples embodying the required changes or modifications.
	.8 Where colour, pattern or texture is a criterion, submit a full range of samples.
	.9 Reviewed samples will become the standard of workmanship and material against which the performed Work will be verified and accepted.

	1.5 Record Drawings
	.1 After award of Contract the Engineer will provide a complete set of drawings for the purpose of maintaining Project record drawings.  These drawings shall consist of a full size white paper copy and survey provided as both a .CSV file and digital A...
	.2 Record on the white prints on a daily basis, work constructed differently than shown on the Contract Documents. Record all changes in the Work caused by site conditions, or originated by the Owner, the Engineer, the Contractor, or a Subcontractor a...
	.3 Accurately record the location of concealed mechanical services and electrical main feeders, junction boxes and pull boxes.  Do not conceal critical Work until its location has been recorded.
	.4 Dimension the installed locations of concealed service lines on the site or within the structure by reference from the centre line of the service to structure column lines or other main finished faces or other structural points easily identified an...
	.5 Make records in a neat and legibly printed manner with a non-smudging medium.
	.6 Identify drawings as “Project Record Copy”.  Maintain in good condition and make available for inspection on site by Engineer at all times.
	.7 At completion of operational testing, neatly transfer notations to second set of prints and submit both sets of record drawings to Engineer.
	.8 The record drawings will be reviewed monthly prior to acceptance by the Engineer of the monthly payment certificate.  Failure to maintain the record drawings will result in a 10 percent reduction in payment to the Contractor for that month.  The am...
	.9 Failure to provide acceptable “Record Drawings” may delay acceptance of the project by the Owner.  The Owner may assess against the Contract a sum based on their calculations of costs to prepare such plans.
	.10 Contractor to provide separate “As-built” drawings for all Control Panel and Wiring Diagrams.
	.11 All Drawings related to Vendor supplied equipment and products to be updated at project completion, based on actual materials supplied and installed, and included in the final Operations and Maintenance Manuals.

	1.1 Photographs and Publicity
	.1 No press or publicity releases will be permitted without prior approval of the Engineer.

	1.6 Procedures
	.1 The Contractor shall, if required by the Engineer, submit for the review of the Engineer method statements which describe in detail, supplemented with drawings where necessary, the methods to be adopted for executing any portion of Work.
	.2 These statements shall also include details of constructional plant and labour to be employed.  Acceptance by the Engineer shall not relieve the Contractor of any of his responsibilities, nor shall reasonable refusal to approve entitle the Contract...


	2. Products
	3. execution

	01 32 26 Site Progress Records_FINAL
	1. General
	1.1 Daily Record of Work Progress
	.1 Maintain at the site a permanent written record of progress of the Work.  Make the record available to the Engineer upon request and provide him with a copy if requested.  Include in the record each day:
	.1 The weather conditions with maximum and minimum temperatures.
	.2 The conditions encountered during excavation.
	.3 The commencement and the completion dates of the Work of each trade in each area of the Contract.
	.4 The progress of each trade in each area of the work.
	.5 The erection and removal dates of formwork in each area of the Contract.
	.6 The dates, the quantities, and the particulars of each concrete pour.
	.7 The dates, the quantities, and the particulars of reservoir base, wall and suspended slab construction.
	.8 The dates and the particulars of pressure reducing station installation.
	.9 The numbers and classifications of the Contractor’s and the Subcontractor’s tradesmen working at the site and the numbers and classifications of construction machinery and equipment and the number of hours each is operated.
	.10 The visits to the site by the Owner, the Engineer, the regulatory authorities, the testing companies, the subcontractors and the suppliers.



	2. Products
	3. Execution

	01 35 35 Environmental Protection_FINAL
	1. General
	1.1 General
	.1 This Section covers the work for the protection of the environment during construction.  The provisions of this Section are in addition to the provisions of other Sections of this Contract.

	1.2 Submittals
	.1 Submit the following prior to construction:
	.1 Temporary Construction Environmental Management PlanErosion and Sediment Control Plan
	.2 Spill Contingency Plan


	1.3 Temporary Environmental Management PlanErosion and Sediment Control
	.1 Prepare a Construction Environmental Management PlanDrainage
	.1 Provide temporary drainage and pumping as necessary to keep excavation and site free from water
	.2 Do not discharge water containing suspended materials into watercourse, sewer or drainage system.
	.3 Control disposal or runoff of water containing suspended materials or other harmful substances in accordance with Federal, Provincial and Municipal requirements.

	.2 Work Adjacent to Watercourses
	.1 Work around watercourses shall be done in accordance with the most recent version of the “Land Development Guidelines” published by the Provincial Ministry of Environment.
	.2 Do not operate construction equipment in watercourse.
	.3 Do not use watercourse beds for borrow material without approval from Federal, Provincial and Municipal authorities.
	.4 Do not dump excavated fill, waste materials or debris in or adjacent to watercourses.

	.3 Products for Temporary Erosion and Sediment Controls:
	.1 Silt Barrier Fence:
	.1 Silt fence to be manufactured from a woven, silt film geotextile material with a shiny to smooth surface texture designed to reduce velocity of runoff to point that suspended partials settle out due to reduction of hydraulic energy.
	.2 Silt Barrier Fence Minimum Requirements:

	.1 .

	.4 Refer to the Regional District of Nanaimo’s Environmental Management System in Appendix A of Volume 6 of the Contract Documents .Execution for Temporary Erosion and Sediment Controls:
	.1 Silt Barrier Fence Placement:
	.1 Place silt barrier in manner that will intercept runoff at or close to right angles to flow.  In areas where problem is severe, erect two or more silt barriers parallel to each other, until requires degree of control is achieved.
	.2 Position post in such a manner that Fence structure remains naturally taut and placed or driven in a minimum of 500mm into ground.  Posts to always be positioned downstream.
	.3 Where a 500mm depth is impractical or impossible to adequately secure or to brace posts to prevent overturning of fence due to sediment loading.
	.4 Burry excess geotextile at bottom of silt fence minimum of 150mm in trench located upstream such that no flow can pass under fence.
	.5 Splice subsequent lengths of barrier only at support post locations.  Splice by wrapping geotextile fabric completely around each of two abutting support posts, such that the gap between abutting posts is completely covered by both sections of fabr...

	.2 Silt Barrier Fence Quantities:
	.1 Limit silt fence to handle area equivalent to maximum 100m2 per 3m of fence.
	.2 Do not use where site slope is steeper than 3:1, and water flow rates exceed 0.03m2/s per 3m of fence.
	.3 Silt barrier to have efficiency >75%.  Employ successive, parallel fences to achieve required degree of control.

	.3 Silt Fence Maintenance:
	.1 Maintain integrity of silt fence as long as necessary to contain sediment runoff.  Inspect all temporary silt fences immediately after each rainfall and at least daily during prolonged rainfall.  Immediately correct any deficiencies.
	.2 In addition, make daily review of locations of silt fences in areas where construction activities have changed natural contours and drainage runoff to ensure that silt fences are properly located for effectiveness.  Where deficiencies exist, instal...
	.3 Remove sediment deposits when deposits reach approximately one-third of the height of the silt fence or installed second silt fence upslope.
	.4 Do not remove silt fence until instructed by   the Engineer.



	1.1 Site Working Areas
	.1 Install fencing to clearly define the working limits to the site working area, haul routes, parking areas, access routes and maintenance areas to ensure all activity is confined to these areas.

	1.4 Codes and Standards
	.1 The Contractor shall follow the “Environmental Construction Guidelines for Municipal, Road, Sewage and Water Projects; 1987” by the Municipal Engineers Association.  These Guidelines recommend construction procedures that are considered to be sound...
	.1 Construction Works Yard and Access Routes
	.2 Equipment Fuelling, Maintenance and Storage
	.3 Mud, Dust and Particulate Control
	.4 Noise and Vibration Control
	.5 Drilling and Blasting
	.6 Protection of Land Features and Vegetation
	.7 Clearing Right-of-Way/Disposal of Excess Material
	.8 Site Drainage and Erosion Control
	.9 Dewatering
	.10 Water Crossings and Construction through Sensitive Areas
	.11 Groundwater and Well Water
	.12 Hydrostatic Testing and Disinfection
	.13 Site Restoration


	1.5 Construction Practices
	.1 Notwithstanding the above general concerns, the following environmental construction practices are specific to this Contract:
	.1 Control measures shall be provided to prevent silt-laden water from entering natural watercourses in accordance with the requirements of the Ministry of Environment.
	.2 The velocity of discharge water shall be controlled to prevent unnecessary disturbance of natural watercourses.
	.3 All equipment maintenance and re-fuellingfueling shall be carried out so as to prevent the entry of petroleum products into the ground or watercourses at all times.
	.4 The Contractor shall ensure the immediate availability of the products with which to affect temporary repair to broken pipelines and other services so the spill or other emission of a pollutant is immediately controlled and stopped and to mitigate ...
	.5 Maintain temporary erosion and pollution control features installed under this contract.
	.6 Control noise emission from equipment and plant to local authorities’ noise emission requirements.
	.7 Cover or wet down dry materials and rubbish to prevent blowing dust and debris. Provide dust control for temporary roads.


	1.1 Site Restoration
	.1 In general, the Contractor shall restore the site to conditions equal to or, if specified elsewhere, to a condition better than existing conditions.
	.1 The Contractor shall restore lands outside of the limits of the Work which are disturbed by the Work to their original condition.

	1.6 Spills Reporting
	.1 In the event of a spill or other emission of a pollutant into the natural environment, every person responsible for the emission of who causes or permits it must forthwith notify:
	.1 The Ministry of Environment
	.2 The municipality or the regional municipality within the boundaries of which the spill occurred.
	.3 The owner of the pollutant, if known.
	.4 The person having control of the pollutant, if known.
	.5 The Engineer:  Of the spill, of the circumstances thereof, and of the action taken or intended to be taken with respect thereto.


	1.1 Contingency Plan
	.1 Prior to commencing construction, the Contractor shall prepare a contingency plan for the control and clean up of a spill.  The Contractor shall submit for the Engineer’s review and the review of other responsible Parties a copy of the Contingency ...
	.1 The names and the telephone numbers of the persons in the local municipalities to be notified forthwith of a spill.
	.1 The names and the telephone numbers of the representatives of the fire, the police and the health departments of the local municipalities who are responsible to respond to emergency situations.
	.1 The Contractor’s proposal for the immediate containment and control of the spill, the cleanup procedures to be initiated immediately and any other action to be taken to mitigate the potential environmental damage while awaiting additional assistance.
	.1 The name and the office and home telephone number of the Contractor’s representative responsible for preparing, implementing, directing and supervising the contingency plan.


	1.7 Disposal of WastesEnvironmental Protection
	.1 Fires
	.1 Fires and burning of rubbish on site are not permitted.

	.2 Site Clearing and Plant Protection:
	.1 Protect trees and plants on site and adjacent   properties where shown on Contract Drawings.
	.2 Protect roots of designated trees to dripline during excavation and site grading to prevent disturbance or damage. Avoid unnecessary traffic, dumping and storage of materials over root zones.
	.3 Minimize stripping of topsoil and vegetation.
	.4 Restrict tree removal to areas indicated or designated by Engineer.

	.3 Pollution Control
	.1 Do not bury rubbish and waste materials on site without prior written authorization by the Owner.
	.2 Do not dispose of waste or volatile materials, such as mineral spirits, oil or paint thinner into waterways, storm or sanitary sewers.
	.3 Maintain temporary erosion and pollution control features installed under this Contract.
	.4 Control emissions from equipment and plant to local authorities emission requirements.
	.5 Prevent sandblasting and other extraneous materials from contaminating air beyond application areas, by provided temporary enclosures.
	.6 Cover or wet down dry materials and rubbish to prevent blowing dust and debris.  Provide dust control.


	1.1 Site Clearing and Plant Protection
	.1 Protect trees and plants on site and adjacent properties where indicated.
	.1 Protect roots of designated trees to dripline during excavation and site grading to prevent disturbance or damage. Avoid unnecessary traffic, dumping and storage of materials over root zones.
	.1 Minimize stripping of topsoil and vegetation.
	.1 Restrict tree removal to areas indicated or designated by Engineer.


	2. products
	3. execution

	01 41 10 Regulatory Requirements_FINAL
	1. General
	1.1 Permits/Inspections
	.1 The Owner will be responsible for obtaining and paying for the Building Permit.
	.2 Refer to the General Conditions and Supplemental General Conditions for other requirements related to permits and other regulatory requirements.
	.3 Arrange and pay for the regulatory submittals and inspections necessary for the completion of the Work in accordance with Federal, Provincial, and District laws, regulations, and by-laws.
	.4 Within one week of receipt, provide one copy of all regulatory reports, permits, and other documents to the Engineer.  Include any reports from WorkSafe BC related to Contractor operations on the site.

	1.2 Applicable Codes/Standards
	.1 Where specified codes/standards are not dated, conform to latest issue of specified codes/ standards as amended and revised to the Tender closing date.
	.2 Maintain one copy of all specified and applicable codes and standards at the job site for ready reference.
	.3 Confine apparatus, the storage of Products and the operations of workers to limits indicated by laws, ordinances, permits and by directions of the Engineer.  Do not unreasonably encumber the premises with Products.
	.4 In the event of discrepancies between codes, standards or other provisions, the most stringent shall apply.
	.5 Conform to all Federal, Provincial, District and City Codes, regulations and by laws.

	1.3 Visitors
	.1 Ensure that visitors are provided safety orientation.

	1.4 Working Limits
	.1 Confine all deliveries and operations within the project property limits.


	2. Products
	3. execution

	01 45 10 Quality Control_FINAL
	1. General
	1.1 Codes and Standards
	.1 In the case of a conflict or discrepancy between the Contract Documents and the governing standards, the more stringent requirements apply.
	.2 Unless the edition number and date are specified, the reference to the manufacturer’s and published codes, standards, and specifications are to the latest edition published by the issuing authority, current at the date of tender closing.
	.3 Reference standards and specifications are quoted in the Specifications to establish minimum standards. Work in quality exceeding these minimum standards conforms with the Contract.
	.4 Where reference is made to a manufacturer’s direction, instruction, or specification it is deemed to include full information on storing, handling, preparing, mixing, installing, erecting, applying, or other matters concerning the Products pertinen...
	.5 Where reference is made to regulatory authorities, it includes all authorities who have, within their constituted powers, the right to enforce the laws of the Place of Work.

	1.2 Testing and Quality Control
	.1 Furnish to the Engineer, when requested and consistent with progress of the Work, test results and mix designs specified in the Contract Documents or required by by-laws, statutes and regulations relating to the Work and the preservation of public ...
	.1 Inspection and testing performed exclusively for the Contractor’s convenience
	.2 Testing, adjusting and balancing of process equipment and systems, conveying equipment and systems, mechanical, electrical, and instrumentation and control equipment and systems
	.3 Mill tests and certificates of compliance
	.4 Tests for reinforcing steel unidentified by mill test reports.

	.2 The Contractor will pay for the services of a testing agency or laboratory for material quality control tests that are specified (e.g. concrete cylinder testing, asphalt testing). Tests required by by-laws, statutes and regulations applicable to th...
	.3 The Owner shall pay for geotechnical lab and field testing required for quality assurance including nuclear densometer testing services used for assessing compaction which shall be coordinated by the Contractor by proper notification to the Enginee...
	.4 Remove and replace Products indicated in inspection and test reports as failing to comply with the Contract Documents.
	.5 Correct improper installation procedures reported in the inspection and test reports.
	.6 Pay the costs for the re-inspection and re-testing of replaced work.
	.7 It is not the responsibility of the inspection and testing agents to supervise, instruct in current methods or accept or reject a part of the Work, but only to inspect, test and to report conditions.
	.8 Notify the Engineer and the appropriate inspection and testing agent not less than forty-eight hours prior to the commencement of the part of the Work to be inspected and tested.
	.9 Ensure the presence of the authorized inspection and testing agent at the commencement of the part of the Work specified to be inspected or tested.
	.10 Ensure the inspection and testing reports are issued promptly (normally within forty-eight hours), and that the Engineer is notified forthwith if the report indicates improper conditions or procedures.
	.11 Co-operate with and provide facilities for the inspection and testing agents to perform their duties.
	.12 Provide proper facilities for the storage of concrete specimens at correct temperature, free from vibration or damage in accordance with the instruction of the inspection and testing agent and the governing standard.
	.13 Submit two copies of each laboratory test report, unless specified otherwise, each copy signed by a responsible officer of the inspection and testing laboratory. Each report is to include:
	.1 Date of issue
	.2 Contract name and number
	.3 Name and address of inspection and testing company
	.4 Name and signature of inspector or tester
	.5 Date of inspection or test
	.6 Identification of the Product and Specification section covering inspected or tested Work
	.7 Location of the inspection or the location from which the tested Product was derived
	.8 Type of the inspection or test
	.9 The remarks and observations on compliance with the Contract Documents

	.14 Correct defective work within the Contract Time; the performing of such work is not a cause for an extension of the Contract Time.


	2. Products
	3. execution

	01 52 01 Temporary Facilities_FINAL
	1. General
	1.1 Contractor’s Offices
	.1 Provide and maintain in clean condition during entire progress of the Work, a suitable office adequately lighted, heated, and ventilated.
	.2 Ensure office is sufficiently large to allow for proper filing and examination of Contract Documents and regulatory documents.
	.3 Provide within office space adequate safety provisions as recommended by the Ministry of Labour and Worker's Compensation regulations.

	1.2 Subcontractors’ Offices
	.1 Subcontractors are to provide own offices as necessary.  Locate in the area shown on the drawings or as directed by the Engineer.

	1.3 Equipment and Tool Storage
	.1 Provide and maintain in a clean and orderly condition adequate lockable storage sheds for tools and equipment.  Locate where shown in the drawings.

	1.4 Materials Storage
	.1 Provide and maintain in a clean and orderly condition suitable weatherproof and lockable sheds for storage and protection of materials which require such protection.
	.2 Allocate storage areas on site for materials which do not require weatherproof sheds.  Maintain areas in clean and orderly condition.  Limit storage of materials and items to storage areas only.

	1.5 Sanitary Facilities
	.1 Provide a portable washroom.  Maintain facilities in clean and tidy condition.

	1.6 Temporary Heating
	.1 Provide all temporary heating required during construction period, including attendants, maintenance and fuel.  Properly ventilate all heated areas.
	.2 Provide exhaust vents to the exterior for all temporary heaters.
	.3 Pay for all costs in maintaining and providing temporary heat.
	.4 Be responsible for any damages to the Work due to failure in providing adequate heat and protection during construction.

	1.7 Temporary Power and Light
	.1 Provide temporary electric power for all construction needs.  Locate receptacles so power is available to any part of the work within reach of a 30 m extension cord.  Provide power at temporary storage sheds and field offices. Provide extension cor...
	.2 Provide and pay for all temporary power required during construction period for temporary lighting and the operations.  Contractor responsible for all equipment and requirements for hook-up.
	.3 Wiring for temporary lighting is to be entirely separate from temporary power installation except for a common supply connection at either an electrical service or distribution centre.
	.4 When the permanent electrical distribution system has been commissioned and energized, power receptacles may be used if warranty obligations are not affected.  Do not overload any circuit beyond its rated capacity.  Repair any damage caused during ...

	1.8 Existing Services
	.1 Maintain existing services in operation at all times during construction.
	.2 Protect all existing services from damage.  Repair services damaged by construction at no additional cost to the Owner.
	.3 If service interruptions are necessary, such interruptions shall be made only at times approved by the Engineer.
	.4 When breaking into or connecting to existing services or utilities, carry out work at times directed by local governing authorities, with a minimum of disturbance to the Work.
	.5 Protect, relocate or maintain existing active services as required.  When inactive services are encountered, cap off in a manner approved by local governing authorities having jurisdiction.

	1.9 Ladders, Stairs
	.1 Provide and maintain adequate temporary ladders and stairs required for construction.
	.2 Secure to structure.
	.3 Ladders and stairs are to comply with all safety requirements of governing authorities.
	.4 Provide temporary wood treads on steel pan stairs for use prior to placement of permanent treads.

	1.10 Protection for Off-Site and Public Property
	.1 Protect adjacent private and public property from damage during the performance of the Work.
	.2 During excavation, provide sheeting, piling or shoring as required to protect adjacent facilities from movement.
	.3 Be responsible for all damages incurred due to improper protection.

	1.11 Fire Protection
	.1 Act as Fire Warden for the Contract.
	.2 Comply with provincial and local fire prevention codes, laws, regulations, and by-laws.
	.3 Be responsible for and enforce fire protection methods and procedures and adherence to local fire regulations, including requirements of the Occupational Health and Safety Act.
	.4 Provide and maintain adequate temporary fire protection equipment during performance of the Work as required by insurance companies having jurisdiction.
	.5 Whenever soldering, welding or any open-flame work is performed, ensure the area is suitable for such work, ensure the proper incombustible shields are provided to protect combustible Products and materials and have an observer present at all times...
	.6 Ensure the existing fire protection and alarm systems are not obstructed, shut-off or made inactive at any time.  Do not use any fire hydrant, standpipe or hose system for other than fire protection purposes.
	.7 Open fires and burning of rubbish are not permitted on the site.
	.8 Smoking is not permitted in hazardous areas or other areas as designated by the Owner.  Post “No Smoking” signs as required.
	.9 Provide minimum one fire extinguisher in each equipment and tool shed, temporary office, material storage shed workshop.
	.10 Where subjected to low temperatures, extinguishers are to be anti-freeze type.  In proximity to gas, oil, grease or paint storage locations they are to be #10 - carbon dioxide type.  Extinguishers for all other locations are to be soda-acid type. ...
	.11 Remove combustible debris from site daily.

	1.12 Protection of Building Finishes and Equipment
	.1 Provide adequate protection for finished and partially finished building finishes and equipment during the performance of the Work.  Provide necessary screens, covers, hoardings, etc., as required.  Be responsible for all damages incurred due to im...

	1.13 Site Lighting
	.1 Provide and pay for temporary site lighting for night time hours.  Install lamps in suitable locations to obtain unobstructed light at an average intensity of 50 lumens over the working areas during hours of operation.  Provide temporary lighting t...
	.2 Perform daily inspection of site lighting and replace burned out and missing lamps.  Promptly relocate any lights that become obstructed by new work.


	2. Products
	3. execution

	01 55 01 Traffice Control, Vehicle Access_FINAL
	1. General
	1.1 General
	.1 This Section addresses general requirements for temporary vehicle movement, site access and parking during construction both on and off site.
	.2 During progress of the Work, make adequate provision to accommodate normal traffic along streets immediately adjacent to or crossing the Work so as to minimize inconvenience to the general public.
	.3 Give minimum 48 hour notice or as otherwise required by local bylaws to local police, fire departments, emergency services and municipal works authorities prior to beginning construction and comply in all respects with their requirements.
	.4 Inform all owners or occupants of properties where access is affected in the advance of proposed road and/or sidewalk closures.

	1.2 Reference
	.1 Regulate traffic in accordance with the Traffic Control Manual for Work on Roadways, Province of B.C., Ministry of Transportation and Highways, and the requirements of WorkSafe BC.

	1.3 Administrative Requirements
	.1 Coordinate with The Village of Lions Bay, Engineer and Owner on managing traffic during the Work.

	1.4 Submittals
	.1 Provide traffic management plan with the following:
	.1 Traffic routing plan:  show sequences of construction affecting use of roadways, time required for each phase of the work, plans for signage, barricading and striping to provide protection or passage for pedestrians and vehicles.
	.2 Truck access routing plan:  provide haul routes for Contractor’s trucks.  Include cleaning activities, daytime parking and methods to minimize impacts along existing roadways.


	1.5 Protection of Public Control
	.1 Comply with requirements of Acts, regulations and bylaws in force for regulation of traffic or use of roadways upon or over which it is necessary to carry out work or haul material or equipment.
	.2 Working on travelled way:
	.1 Place equipment in position to present minimum interference and hazard to travelling public.  Do not use public roads as a holding/staging or cleaning area for vehicles.
	.2 Keep equipment units as close together as working conditions will permit on same side of travelled way.

	.3 Do not close any lanes of road with approval of the Engineer.  Before re-routing traffic erect suitable signs and devices in accordance with applicable regulations.
	.1 Keep travelled way well graded, free of potholes and of sufficient width that required number of lanes of traffic may pass.
	.2 Provide and maintain reasonable road access and egress to property fronting along or in vicinity of the Work unless other reasonable means of road access exists.


	1.6 Information and Warning Devices
	.1 Provide and maintain signs and other devices required to indicate construction activities or other temporary and unusual conditions resulting from the Work which may impact normal road usage.
	.2 Supply and erect signs, delineators, barricades and miscellaneous warning devices as specified in applicable regulations.
	.3 Place signs and other devices in locations recommended in said regulations.
	.4 Continually maintain traffic control devices in use by:
	.1 Checking signs daily for legibility, damage, suitability and location.  Clean, repair or replace to ensure clarity and reflectance.


	1.7 Control of Public Traffic
	.1 Provide competent flag persons, properly equipped as specified in applicable regulations in the following situations:
	.1 When public traffic is required to pass working vehicles or equipment which may block all or part of travelled roadway.
	.2 When it is necessary to institute one-way traffic system through the Work Site or other blockage where traffic volumes are heavy, approach speeds are high or traffic signal system is not in use.
	.3 When workers or equipment are employed on travelled way at other locations where oncoming traffic would not otherwise have adequate warning.
	.4 Where temporary protection is required while other traffic control devices are being erected or taken down.
	.5 For emergency protection when other traffic control devices are not readily available.
	.6 In situations where complete protection for workers, working equipment and public traffic is not provided by other traffic control devices.


	1.8 Roadways
	.1 If authorized to use existing roads for access to Site, maintain such roads for duration of Contract and make good damage resulting from contractors' use of roads.
	.2 Prior to final inspection, obtain and submit to Owner written signed releases from owners of all roads used for Site access, verifying that roads have been adequately restored and left in a satisfactory condition.
	.3 Trim loads of trucks hauling excavated material, cement, sand, stone, gravel, debris or other loose material before leaving the site, and ensure that the bodies of such vehicles are tight so that no spillage of loads occurs.

	1.9 Access to Utility Installations
	.1 Do not obstruct hydrants, valve or control pit covers, valve boxes, curb stop boxes, fire or police call boxes, and all other utility controls, warning systems, and appurtenances.


	2. Products
	3. Execution

	01 71 13 Mobilization and Demobilization_FINAL
	1. General
	1.1 General
	.1 Mobilization and demobilization shall include the Contractor’s costs of mobilization at the beginning of the project and the cost of demobilization at the end of the project.

	1.2 Mobilization
	.1 Mobilization shall consist of preparatory work and operations including, but not limited to, those necessary to the movement of personnel, equipment, supplies and incidentals to the Site; and for all work and operations which must be performed or c...

	1.3 Demobilization
	.1 Demobilization shall consist of cleanup work and operations including, but not limited to, those necessary for the removal of personnel, equipment, and incidentals from the Site.

	1.4 Payment
	.1 Refer to Section 01 20 01 – Measurement and Payment.


	2. products
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	01 71 23 Field Engineering_FINAL
	1. General
	1.1 General Requirements
	.1 Field engineering survey services to be provided by the Contractor, to measure and stake the site, verify existing conditions, to lay out the Work for construction, obtain as-built information and for measurement of quantities.
	.2 Provide pre- and post-construction surveys as indicated and specified.

	1.2 Submittals
	.1 Submit documentation in accordance with Section 01 32 19 to verify accuracy of field engineering work.

	1.3 Quality Assurance:
	.1 Perform all surveys affecting the line and elevation under the direction of a qualified surveyor licensed to practice in the Province of British Columbia.
	.2 Provide surveys, checking of layout, measurement of quantities and compilation of record data as requested by the Engineer.
	.3 Provide acceptable survey assistants to the Engineer to assist in measuring and checking the Work.


	2. Products
	2.1 Reference Information
	.1 Establish permanent bench marks on site, referenced to established bench marks by survey control points.  Record locations, with horizontal and vertical data in project record documents.
	.2 Provide all survey based upon NAD83 UTM co-ordinates.
	.3 Engineer will provide the Contractor with the existing digital survey and AutoCAD files with reference points and bench mark information.

	2.2 Survey Requirements
	.1 Perform all surveying, establish lines and levels, locate and layout, by instrumentation.
	.2 Provide pre-construction and as-built survey as reasonably applicable of the following:
	.1 All above ground and underground utilities, including inverts, and structures.
	.2 Bottom of tank excavation and top of prepared subgrade elevations.
	.3 Provide survey over entire site on a maximum 5 metre by 5 metre grid.

	.3 The location of each elevation shall be described in detail in words and located on the plan.  Contours shall be provided with intervals of 0.5 metres and shall be careful to include appropriate breaklines and site features in accordance with best ...


	3. Execution
	3.1 Survey Reference Points and Legal Survey Markers
	.1 Existing survey control points are designated on Drawings.
	.2 Locate, confirm and protect control points and legal survey markers prior to starting Work.  Preserve permanent reference points during construction.
	.3 Replace legal survey markers lost or destroyed as a result of construction activities at no cost to the Owner.
	.4 Make no changes or relocations without prior written notice to the Engineer.

	3.2 Records
	.1 Maintain a complete, accurate log of control and survey work as it progresses.
	.2 On completion of foundations and major siteworks, prepare and submit to the Owner a certified digital survey showing dimensions, locations, angles, and elevations of the work.
	.3 Submit a certificate signed by a registered surveyor certifying that the elevations and locations of completed Work are in conformity with the Contract Documents.

	3.3 Sequencing and Scheduling:
	.1 Dates for Pre- and Post-Construction Survey at the site shall be coordinated with the Owner’s Representative.



	01 77 00 Closeout_FINAL
	1. General
	1.1 Description
	.1 This section describes administrative procedures preceding preliminary and final inspections of Work.

	1.2 Inspection and Declaration
	.1 Contractor's Inspection: Contractor and all Subcontractors shall conduct an inspection of Work, identify deficiencies and defects, and repair as required to conform to Contract Documents.
	.1 Notify Engineer in writing of satisfactory completion of Contractor's Inspection and that corrections have been made.
	.2 Request Engineer Inspection.

	.2 Engineer Inspection: Engineer and Contractor will perform inspection of Work to identify obvious defects or deficiencies. Contractor shall correct Work accordingly.
	.3 Completion: submit written certificate that following have been performed:
	.1 Work has been completed and inspected for compliance with Contract Documents.
	.2 Defects have been corrected and deficiencies have been completed.
	.3 Equipment and systems have been tested, commissioned, and are fully operational.
	.4 Certificates required by regulatory authorities have been submitted.
	.5 Operation of systems have been demonstrated to Owner's personnel.
	.6 Work is complete and ready for Final Inspection.

	.4 Final Inspection: when items noted above are completed, request final inspection of Work by Owner, Engineer, and Contractor. If Work is deemed incomplete by Engineer, complete outstanding items and request reinspection.
	.5 Declaration of Substantial Performance: when Owner and Engineer consider deficiencies and defects have been corrected and it appears requirements of Contract have been substantially performed, make application for certificate of Substantial Perform...
	.6 Commencement of Lien Period: date of Owner's acceptance of submitted declaration of Substantial Performance shall be date for commencement of lien period.
	.7 Commencement of Warranty Period: date of completion of all acceptance tests (Total Performance) shall be date for commencement of warranty period.
	.8 Final Payment: When Owner and Engineer consider final deficiencies and defects have been corrected and it appears requirements of Contract have been totally performed, make application for final payment.  Refer to General Conditions Clause 5.7 for ...
	.9 Payment of Holdback: After issuance of certificate of Substantial Performance of Work, submit an application for payment of holdback amount in accordance with General Conditions Clause 5.5.

	1.3 Warranty Inspection
	.1 The Engineer will arrange and conduct with the Owner and the Contractor a warranty inspection at the site prior to expiration of the warranty period.


	2. products
	3. execution

	01 79 19 O&M Data_FINAL
	1. General
	1.1 Description
	.1 This section supplements the requirements for the provision of operation and maintenance manuals as described in Section 01 32 19.
	.2 Furnish complete operations manuals and maintenance information as specified in this section for installation check-out, operation, maintenance, and lubrication requirements for each unit of mechanical, electrical, and instrumentation equipment or ...
	.3 In some instances, this requirement is reinforced by additional references within individual technical specification sections, however, the inclusion or exclusion of additional references within the Contract shall not supersede or otherwise limit t...
	.4 Customize the operations manuals and maintenance information to describe the equipment actually furnished.  Do not include extraneous data for models, options, or sizes not furnished.  When more than one model or size of equipment type is furnished...
	.5 Provide asset management information in Excel format for all equipment as required by the Owner.

	1.2 Submittals
	.1 The submission and acceptance of the “Equipment Operating and Maintenance Instruction” manual is a condition precedent to the certification of substantial performance.
	.2 Submit operation manuals and maintenance information in accordance with Section 01 32 19.  Submittals may be checked for general compliance with the requirements of this section.
	.3 Submit complete operations manuals and maintenance information as soon as possible after review of project submittals but no later than 30 days before the Date of Substantial Performance.
	.4 Submit a copy the operation and maintenance data in digital format.  PDF file structure is suitable for this submittal.
	.5 Provide four (4) complete sets of operating and maintenance manuals.
	.6 Provide electronic copy of asset management information for all equipment in format provided by the Owner.

	1.3 Binders
	.1 Submit the complete operations manuals in an identified three-post, hard-covered, plastic-jacketed binder.
	.2 For operations manuals and maintenance information smaller than the dimensions in Item 1.3.1, remove, punch, and insert the contents in a binder with the required dimensions.  The contents do not have to be changed to accommodate the size of the bi...
	.3 Label each binder to designate the system or equipment enclosed with reference to the equipment number, and Specification Section.  Provide each binder with a table of contents.
	.4 Where more than one binder is required, label each binder “Vol. 1 of    ,” “Vol. 2 of    ,” etc.

	1.4 General Requirements
	.1 Punch all data for binding and composition.  Arrange printing so that punching holes do not obliterate data.
	.2 Provide materials suitable for photographic reproduction.  If copies are used, they are to be of equal clarity and quality as the original.
	.3 Provide drawings, diagrams, and manufacturer's literature which are legible.  Provide drawings which are no larger than 280 mm x 432 mm bound into the documents as a fold out.  Drawings which are larger than 280 mm x 432 mm shall be folded and inse...
	.4 All instructions in these operations manuals and maintenance information to be in simple language.
	.5 Mark manufacturer’s standard documents to delete extraneous information not applicable to the equipment, assembly, subassembly or material supplied.  Cross out or remove and eliminate any extraneous material for models, options, or sizes not furnis...

	1.5 Operation Manual Contents and Organization
	.1 Provide the manufacturer’s standard operations and maintenance manuals for the equipment or instrument supplied.  If the manufacturer's standard manuals do not contain all the required information, provide the missing information in supplementary d...
	.2 When more than one piece of identical equipment or instruments are supplied, provide only one set of operations manuals.
	.3 Provide a cover sheet, bound as the first page of each manual, with the following information:
	.1 Contract name and number.
	.2 Functional title of the system, equipment, material, or instrument.
	.3 Equipment number or, if more than one piece of equipment is provided, equipment numbers for equipment or instruments covered by the manual.  Include functional description of equipment after each number.
	.4 Relevant specification section number and drawing reference.
	.5 Address and telephone number of the manufacturer and the nearest manufacturer's representative.

	.4 Provide a table of contents listing the contents of the manual and identifying where specific information can be located.
	.5 As a minimum, the operations manual must contain the following:
	.1 Include the manufacturer's recommended step-by-step procedures for starting and stopping under normal and emergency operation.  Include all specified modes of operation including recommended operation after the assembly or equipment has been in lon...
	.2 Provide control diagrams with data and information to explain operation and control of systems and specific equipment.
	.3 Provide technical information on all alarms and monitoring devices provided with the equipment.


	1.6 Field Changes
	.1 Following the acceptable installation and operation of an equipment item, modify and supplement the item's instructions and procedures to reflect any field changes or information requiring field data.


	2. products
	3. execution

	01 91 10 Commissioning and Handover_FINAL
	1. General
	1.1 Intent
	.1 This section describes the Contractor's responsibilities in the commissioning and hand over of the process, electrical, and other systems to be installed as part of the Work.

	1.2 Definitions
	.1 System:  For the purpose of this specification section, a System shall be defined as the equipment, piping, controls, ancillary devices, electrical power, etc. which together perform a specific function at the facility.
	.2 Commissioning:  For the purpose of this section, commissioning shall be defined as the successful operation of a System in accordance with its design requirements.
	.3 Acceptance:  For the purpose of the Specification, acceptance shall be defined as the formal turnover of a System to the Owner for operation and maintenance and shall occur after the end of commissioning of each System, once the Engineer, the Owner...

	1.3 Commissioning Team
	.1 The work of commissioning will be conducted by teams comprised of personnel from the Contractor, the Owner and the Engineer.
	.2 The Engineer shall be responsible for the direction of the commissioning work and shall have ultimate authority.
	.3 The operations staff shall represent process personnel and operating staff and/or maintenance staff.
	.4 The Contractor shall provide personnel representing the appropriate trades, including control and instrumentation personnel during the commissioning work.  These personnel shall be skilled workmen, able to expedite any minor repairs, adjustments, e...

	1.4 Commissioning Plan
	.1 The Commissioning Team shall develop a detailed methodology for the commissioning of each System at least fort-fivethirty (4530) calendar days prior to planned start of commissioning work.  The commissioning plan shall be drafted by the Contractor ...
	.1 Detailed schedule of events, including but not limited to the schedule for completion of testing of all component parts of the System.
	.2 Planned attendance schedule for Manufacturer's Representatives.
	.3 Contingency plans in the event of a process malfunction.
	.4 Drawings and sketches as required to illustrate the planned sequence of events.
	.5 List and provide details for all temporary equipment, pumps, etc. required to facilitate commissioning work.
	.6 List of all personnel who the Contractor plans for the commissioning work and hand-over with information indicating their qualifications.

	.2 The Commissioning Plan shall be reviewed and agreed by the Commissioning Team prior to its implementation.  The Engineer shall be the final arbiter.

	1.5 Equipment
	.1 All process, mechanical, electrical, control and miscellaneous equipment related to a System shall be successfully installed and tested in with manufactures specifications. accordance with Section 01650 – Equipment Installation and any specific req...
	.2 Staff training sessions shall be completed during the commissioning period.

	1.6 Controls
	.1 All controls which are the responsibility of the Contractor shall be installed and tested prior to commissioning.
	.2 Every effort shall be made to ensure that the commissioning period provides for the full and comprehensive operation of the equipment under all anticipated normal and adverse operating conditions.


	2. Products
	2.1 Manpower
	.1 Supply all staff required during commissioning as necessary to assist the operations staff in the operation of the processes on a twenty-four (24) hour basis.
	.2 Supply competent staff capable of maintaining, repairing and adjusting the equipment and controls to achieve the intended design functions during the commissioning period.


	3. Execution
	3.1 Preparation
	.1 Each item of equipment included in the System to be commissioned shall be satisfactorily tested and Form 103 (see Section 01650 – Equipment Installation) completed.
	.1 Piping, wiring, and other conduit systems shall be finished and tested.
	.2 Services such as seal water, drains, etc. shall be completed and tested prior to the commissioning of any systems which require these services.
	.3 Electrical connections shall be completed and inspected to the satisfaction of the governing authorities.
	.4 Control systems shall be completed and the related control software debugged.
	.5 Architectural finishes, heating and ventilation, and lighting shall be substantially complete.

	3.2 Commissioning
	.1 All components of the System shall be operated in the automatic / manual and the remote / local modes as required to prove proper operation.
	.2 All minor and major alarm conditions will be induced to ensure that the process reacts as intended, the applicable alarms are enunciated.

	3.3 Acceptance
	.1 The commissioning of the System shall be considered acceptable when the process has operated in a stable manner, satisfying the design criteria for a period of twenty-eight (28) days, the last seven (7) of which shall be consecutive.
	.2 When the System has been commissioned satisfactorily, the System shall be formally accepted for operation and routine maintenance by plant operations staff.
	.3 The Contractor is advised that commencement of the one-year Warranty Period is tied to the issuance of the Notice of Acceptance and shall not commence until that milestone is achieved.
	.4 The “Certificate of System Performance” (Form 104) will be granted when System has been commissioned and accepted, and all requirements of the General Conditions have been completed.
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	02 22 14 Vibration Monitoring_FINAL
	1. General
	1.1 Description
	.1 This section describes the requirements of monitoring of vibrations associated with blasting operations, if required.
	.2 Furnish, install, maintain, monitor, and remove vibration monitoring equipment as indicated or as specified.
	.3 Monitor vibrations, air blast overpressures and noise levels originating from construction operations as indicated or specified.
	.4 Modify construction operation procedures if existing operations creates vibration, air blast overpressure, or noise exceeding specified amounts.
	.5 Vibration monitoring for blasting shall conform to the requirements of this specification section and the requirements of all local authorities and applicable regulations.

	1.2 Related Work
	.1 Section 31 23 15:  Blasting (if required).

	1.3 Definitions
	.1 Seismograph – device used to monitor ground vibration and air/water overpressures created by blasting and construction activities.

	1.4 Submittals
	.1 Submit the following in accordance with Section 01 32 19 – Submittals.
	.1 The total number, arrangement, materials, location and monitoring plan and reporting for the instruments.  Provide a plan showing layout and co-ordinates for each instrument.
	.2 Vibration monitoring plan by an independent consulting firm.
	.3 Readings and trending data with plots organized by date.  Provide hard copy and electronic copy of the data in Excel format.



	2. products
	2.1 Equipment
	.1 Seismograph
	.1 Provide a low-frequency-sensitive, three-component seismic recording instrument with wave paper trace, variable trigger level setting, peak particle velocity memory operation (in millimeters/second) and air blast overpressure and sound level readou...
	.1 Seismic Frequency Range: 2 to 200 Hz (+/- 3 dB)
	.2 Acoustic Frequency Range: 2 to 200 Hz (+/- 1 dB)
	.3 Velocity Range: 0.5 to 100 millimeters per second.
	.4 Sound Range: 90 to 140 dB linear.
	.5 Transducer: Three mutually perpendicular axes:  radial, transverse, and vertical.
	.6 Recording: Time-history of waveform capability.

	.2 Manufacturers:
	.1 RST Instruments Ltd., Maple Ridge, BC;
	.2 Slope Indicator Canada, Richmond, BC;
	.3 or approved equal.

	.3 All equipment to be fully operational and functioning as intended prior to any blasting.



	3. Execution
	3.1 Quality Control
	.1 Retain the services of an independent consulting firm to conduct the following required vibration monitoring services:
	.1 Prepare, sign, and stamp the monitoring plan.
	.2 Review daily reports as provided by field monitoring personnel, and provide oversight of the monitoring and of the interpretation of the monitoring equipment. This shall be performed by personnel with the following qualifications:
	.1 Professional Engineer registered in the Province of British Columbia.
	.2 Minimum of five (5) years experience in the vibration consulting field.
	.3 Successfully completed at least five (5) projects with vibration-inducing operations, air blast overpressures, and noise levels equal to, or more severe than, those to be encountered.


	.2 Installation, monitoring and interpretation of monitoring equipment in the field shall be performed by personnel with the following qualifications:
	.1 Have at least three (3) years of experience in the operation of monitoring equipment proposed for use and interpretation of records produced by such equipment.
	.2 Have installed, operated, monitored, and interpreted equipment and records on at least three (3) projects with vibration-inducing operations, air blast overpressures, and noise levels from similar construction activities.

	.3 Perform and maintain calibration records on all instruments used to monitor the blasting, ground densification and piling programs.
	.4 Engage a professional land surveyor acceptable to the Engineer, to carry out the survey readings to record data of positional instrumentation.
	.5 Establish datum for readings based on an approved control point for instrument monitoring.

	3.2 Preparation
	.1 Before installing, repairing, or replacing any geotechnical instrumentation, the Engineer is to be informed a minimum of two (2) working days prior to commencement of work to allow any necessary measurements and readings to be made.
	.2 The Contractor is responsible to conduct a pre-construction survey of the general condition of all structures within a 120 m radius of the vibration source areas.
	.3 Confirm all instrument locations with the Engineer prior to installation.

	3.3 Installation
	.1 Vibration monitoring for structures should consist of a geophone firmly attached to the structure, or as recommended in the vibration monitoring plan.
	.2 Vibration monitoring for utilities may consist of a geophone placed on the ground surface above the utility location and covered with sandbag or equivalent, or buried and covered at the location in suitable ground conditions at a depth as indicated...

	3.4 Monitoring
	.1 Peak particle velocity measurements shall be carried out with an accuracy of 5 mm/s.
	.2 Monitor vibrations and record the entire particle velocity wave train, not just peak velocities.  Obtain accurate, legible seismometer records of monitored vibrations.
	.3 Monitor vibrations by measuring the peak particle velocity in the vicinity of work.  Peak particle velocity is defined as a maximum vector sum of three velocity components, measured concurrently in mutually perpendicular directions at any point by ...
	.4 The peak particle velocity for each blast shall be designed to achieve a maximum peak particle velocity of 12.5mm/s and shall not exceed 20mm/s as measured by the vibration consulting firm's personnel on, or at, the location as specified in the sub...
	.5 Air blast overpressures resulting from the blasting shall be recorded.  Operate the instruments to make a permanent record for each blast.
	.6 No person shall carry out or cause to be carried out Blasting which results in an Air Overpressure measured at the closest inhabited building to the blast which exceeds 120 dB(L), measured on the linear scale, unless otherwise specified or approved...
	.7 In the event any recordings indicate that vibration (20mm/s) or air over pressure limits (120 db(L)) are being exceeded, immediately suspend all blasting and other vibration-inducing operations and submit a report to the Engineer.  Revise operation...
	.8 Restore or replace utilities, equipment, or structures damaged by vibrations or air blast overpressures at no additional cost to the Owner.
	.9 Submit printed monitoring results to Engineer daily.
	.10 The Engineer may request the Contractor to take additional readings or monitor additional locations dependent upon recorded vibrations.
	.11 Provide routine monitoring of adjacent neighborhoods with respect to complaints of vibration and overpressure.

	3.5 Protection of Instruments
	.1 Take all necessary measures to protect the instruments from damage caused by equipment operators and others.  Make all workers aware of the importance of the instrumentation and the necessity of taking special care to protect them from damage.
	.2 Immediately repair or replace, at no expense to the Owner and as directed by the Engineer, any instrumentation that is damaged or destroyed during the period of this Contract.

	3.6 Monitoring Locations and Frequency
	.1 The Contractor shall prepare a vibration monitoring plan and shall carry out the Work at the locations identified in the vibration monitoring plan.
	.2 The frequency of vibration monitoring may be adjusted based on the construction activity, equipment, methods and initial results.



	02 41 01 Sitework Demolition and Removal_FINAL
	1. GENERAL
	1.1 References
	.1 Canadian Federal Legislation.
	.2 Canadian Environmental Protection Act (CEPA).
	.3 Canadian Environmental Assessment Act (CEAA).
	.4 Transportation of Dangerous Goods Act (TDGA).
	.5 Motor Vehicle Safety Act (MVSA).

	1.2 Description of Work
	.1 Undertake demolition work in the following areas:
	.1 Harvey Tank.
	.1 Highway Tank.
	.1 Phase IV Tank.
	.1 Phase V Tank.
	.1 Harvey, Highway, Phase IV and Phase V tank sites.
	.2 Existing underground piping and electrical to the extent shown on Design the Drawings.
	.3 Existing piping, valves, fittings, and appurtenances to the extent shown on Design the Drawings.
	.4 Miscellaneous site civil, structural and electrical to the extent shown on Design Drawings.

	.2 Refer to Drawings and Specifications for location and scope of demolition work including that noted in Item 1.2.1 above.
	.3 Remove contaminated or dangerous materials as defined by authorities having jurisdiction, relating to environmental protection, from site and dispose of in safe manner to minimize danger at site or during disposal.
	.4 Asbestos cement pipe identified for removal to be handled and disposed of in accordance with all health and safety and environmental Regulations. The Contractor shall complete the required assessment to conduct the demolitions including a Hazardous...
	.1 The Owner has indicated that the valve rises within the Phase IV and V Tanks are assumed to be Asbestos Cement pipe.


	1.3 Definitions
	.1 Demolish:  Remove existing structure to point below finish grade as specified or noted on Drawings.
	.2 Remove:  Remove portions of existing structure or utility above and below grade as specified or noted on Drawings.
	.3 Abandon:  Remove existing utility from service.  Fully disconnect from portions of utility remaining in service.  Remove portions of utility being abandoned from influence zones of structures, manholes or underground piping.  Plug or cap ends of pi...

	1.4 Submittals
	.1 Demolition Plan:
	.1 Schedule and operational sequence.
	.2 Location of on-site disposal including depth and finishing.
	.1


	1.5 Protection
	.1 Perform all work in accordance with Section 01561 01 35 35 - Environmental Protection.
	.2 Protect in accordance with Section 02315 31 23 01 - Excavating, Trenching and Backfilling.
	.3 Protect existing items designated to remain and items designated for salvage.  In event of damage to such items, immediately replace or make repairs to approval of the Engineer and at no cost to the Owner.
	.4 In all circumstances, ensure that demolition work does not adversely affect adjacent watercourses, groundwater and wildlife, or contribute to excess air and noise pollution.


	2. PRODUCTS
	3. EXECUTION
	3.1 General
	.1 Structures to be Demolished:
	.1 Harvey Tank;
	.2 Highway Tank and PRV Chamber;
	.3 Phase IV Tank and Valve Building;
	.4 Phase V Tank and Valve Building;
	.5 Miscellaneous manholes, utility structures, and other structures shown on Drawings.

	.2 Structures to be Removed:
	.1 Harvey PRV Chamber Walls and Associated Piping.
	.2 Portions of structures within influence zone of proposed potable water main and storm drainage pipes.
	.3 Utilities and underground piping within influence zones of proposed structures.
	.4 Abandoned utilities and underground piping within influence zones of proposed underground piping.
	.5 Miscellaneous manholes, inlets, sidewalks, light poles, fencing, piping, paving, utilities, utility structures, underground piping, and other structures shown on Drawings.

	.3 Piping and Equipment to be Abandoned:
	.1 As shown on Drawings.


	3.2 Preparation
	.1 Inspect the site with the Engineer and verify extent and location of items designated for removal, disposal and salvage.
	.2 Locate utilities to be disconnected before start of work.
	.3 Notify, coordinate with, and obtain approval of utility companies before starting demolition.

	3.3 Post-Tensioned Concrete Tanks
	.1 The existing Harvey Tank is understood to be constructed from Post-Tensioned Cast-In-Place Concrete. Post-tensioned concrete contains tendons that have been tensioned after the concrete has hardened.
	.2 Tensioned tendons require controlled removal because the high level of potential energy stored in the tendons poses a risk to the health and safety and can cause damage to property. It is also important that structural stability is retained during ...
	.3 The tendons can be subject to corrosion that weakens them and decreases the structural integrity of the building. Damage is not usually evident externally, even if strand breakage is extensive and conditions can vary widely even within an individua...
	.4 Before demolishing post-tensioned concrete elements, review all available documentation on the building or structure including:
	.1 Building plans, designs and specifications to understand the type of tensioning used, the load carried, anchorage points and number of tendons;
	.2 Any construction photographs to obtain information on anchorage details, the construction sequencing, and any other measures may affect moisture access.

	.5 The condition of the concrete and tendons should be considered before and during demolition including the following as applicable:
	.1 Conducting a visual inspection to confirm loads, obvious deviations from the original design and waterproofing details;
	.2 Assessing conditions throughout the building, as well as utilizing selective testing in representative areas to assess any weakening or breakage of tendons;
	.3 Measuring humidity within tendon sheathing and analyzing any sheathing contaminants;
	.4 Removing, inspecting and testing a small number of tendons to assess their condition;
	.5 Continuing to monitor tendon tension.

	.6 Suitable control measures should be implemented, which may include using steel plates or other restraint measures, at locations adjacent to pedestrian areas or where concrete cover is reduced. This will help to minimize the risk of personal injury ...

	3.4 Sequences of Operation
	.1 Remove items as indicated.
	.2 Disposal of Material:
	.1 Dispose of materials not designated for salvage onff-site at locations approved by the Owner.
	.2 Do not disturb items designated to remain in place.


	3.5 Demolitions Operations
	.1 Demolish existing structures including superstructure, foundation, footings, piles, utility drains, and other piping 450 mm. below finished grade in landscaped areas, 900 mm below finished grade in pavement areas unless shown on Drawings.  Complete...
	.2 Notify the Engineer prior to backfilling structure remaining.
	.3 Plug or cap utility drains and other piping in accordance with specified abandonment procedures.

	3.6 Removal Operations
	.1 Remove existing concrete, steel and masonry to extent indicated on Drawings.  Provide smooth, straight joint or cut line.
	.2 Remove utilities and piping to elevations and location shown on Drawings and plug and seal permanently with steel cap, concrete plug or other approved method in accordance with specified abandonment procedures.
	.3 Remove abandoned utilities and underground piping within influence zone of proposed underground piping and proposed structures.
	.4 Provide temporary shoring and bracing to transfer loads of existing construction to remain from construction being removed where noted.

	3.7 Abandonment Operations
	.1 Abandon utilities and underground piping within limits noted.
	.2 Provide compatible cap for pressurized type piping.  Provide thrust.
	.3 Provide concrete plugs for gravity type piping.  Plug shall be a minimum of 600 mm thick.

	3.8  Restoration
	.1 Restore areas and existing works outside areas of demolition to match condition of adjacent, undisturbed areas.

	3.9 Cleanup
	.1 Upon completion of work, remove debris, trim surfaces and leave site clean.
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	03 10 00 Concrete Formwork and Falsework_FINAL
	1. GENERAL
	1.1 Work Included
	.1 Forms and supporting falsework design.
	.2 Wood or steel forms for all cast-in-place concrete.
	.3 Special forms for architectural concrete formed finished.
	.4 Tubular column forms.
	.5 Controlled Permeability Formworkliners (CPF)
	.6 Shoring, bracing and anchorage.
	.7 Taping of form joints for special finishes.
	.8 Form openings for other trades.
	.9 Coordinate installation of concrete accessories.
	.10 Set anchor bolts, anchors, sleeves, frames and other items supplied by other trades.
	.11 Clean erected formwork prior to concrete placement.
	.12 Remove forms and supporting falsework.
	.13 Reshoring.

	1.2 Related Work
	.1 Concrete Reinforcement:  Section 03 20 00
	.2 Concrete Accessories:  Section 03 25 00
	.3 Cast-in-Place Concrete:  Section 03 30 00

	1.3 Reference Standards
	.1 Design, construct and erect supporting falsework in accordance with the current National Building Code of Canada, CSA CAN3-A23.1M, ACI 347 and applicable construction safety regulations.
	.2 Design to be done by a Professional Structural Engineer registered in the Province of British Columbia.  Same Professional Structural Engineer to inspect the erected formwork and certify, in writing, that it is in accordance with the design.

	1.4 Shop Drawings
	.1 Submit falsework and formwork shop drawings for review in accordance with Section 01 33 00 – Submittals.
	.2 Clearly indicate sizes, methods of construction, materials, arrangement of joints, ties and shores, location and size of falsework, schedule of erection and stripping.
	.3 Shop drawings and design briefs are to bear the seal of a Professional Structural Engineer registered in the Province of British Columbia.


	2. PRODUCTS
	2.1 Materials
	.1 For Exposed Cast-in-place Surfaces:  square-edged, smooth surfaced panels true in plane, free of holes, surface markings or defects.
	.2 For Exposed Shotcrete Surfaces: refer to specification 33 6 13.16.
	.3 For Unexposed Surfaces:  square-edged T&G lumber, plywood or other material suitable to retain concrete without leakage or distortion.
	.4 For cast-in-place concrete retaining structures interior faces: Controlled Permeability Formwork Liners (CPF):  Zemdrain Classic or Zemdrain MD, as manufactured By Max Frank, Inc., or equal.
	.5 Wood Materials
	.1 Plywood:  Douglas Fir, conforming to CSA 0121-M, solid one side select sheathing   tight face grade.  Sound, undamaged sheets with clean true edges.
	.2 Lumber:  conforming to CSA 0141-M.
	.3 Nails, Spikes and Staples: galvanized or phosphatized; conforming to CSA B111.

	.6 Prefabricated Forms
	.1 Steel Type: minimum 1.6 mm steel thickness; well matched, tight fitting and adequately stiffened to support the weight of concrete without deflection detrimental to structural tolerance and appearance of finished concrete surface.
	.2 Tubular Column Type:  round, spirally wound laminated fibre material, internally treated with release agent; sizes indicated on the Drawings.
	.3 Void Forms: moisture resistant treated paper faces; bio-degradable; structurally sufficient to support weight of wet concrete mix until initial set; 150 mm thick.

	.7 Accessories
	.1 Form Ties: suitable for water retaining structure construction. Snap-off metal type with metal form spacers, adjustable length; with integral waterstop.  When assembled, free of defects that will leave metal closer than 40 mm from concrete surface....
	.2 Form Release Agent:  colourless mineral oil which will not stain concrete or impair natural bonding or colour characteristics of coating intended for use on concrete.  Form release agent shall be non-toxic.
	.3 Corner or Chamfer Fillets:  extruded plastic or mill finish pine, 20 mm width, maximum possible lengths, mitre ends.
	.4 Sealing Tape:  reinforced, self-adhesive polyvinyl-chloride.



	3. EXECUTION
	3.1 Examination
	.1 Before starting the Work examine work done by others which affects the Work.
	.2 Rectify all conditions which would prejudice proper completion of the Work.
	.3 Commencement of the Work implies acceptance of existing conditions.

	3.2 Erection
	.1 Verify lines, levels and centers before proceeding with formwork.  Ensure dimensions agree with the Drawings.
	.2 Construct formwork and falsework to meet design and regulatory requirements and to produce finished concrete conforming to surfaces, shapes, lines and dimensions indicated on the Drawings.  Ensure visible lines of the curbs, walls and walks follow ...
	.3 Arrange and assemble formwork to permit removal without damage to concrete.  Set shores supporting forms for beams, slabs and other horizontal members on wedges or other approved adjustable supports.
	.4 Install Controlled Permeability Formwork on all vertical concrete surfaces exposed to potable water in accordance with manufacture’s written instruction.
	.5 Align joints and make watertight to prevent leakage of cement paste and disfiguration of concrete.  Keep form joints to a minimum.  Where joints are shown on drawings, Contractor shall ensure that joint layout matches drawings.  Tape form joints as...
	.6 Do not use earth surfaces to form concrete without written approval of the Engineer.
	.7 Arrange forms to allow removal without removal of principal shores where these are required to remain in place.
	.8 Obtain the Engineer's permission before framing openings in concrete slabs, beams and columns not shown on drawings.
	.9 Provide falsework to ensure stability of formwork.  Prop or strengthen all previously constructed parts liable to be overstressed by construction loads.
	.10 Position form joints to suit any expressed lines required in exposed concrete.  Arrange form board panels in a regular symmetrical pattern to the approval of the Engineer.
	.11 Provide 25 mm chamfer on all internal and external corners and edges of exposed concrete.
	.12 Form chases, slots, openings, drips and recesses as detailed on the Drawings.
	.13 Set screeds with top edge level to required elevations.
	.14 Check and re-adjust formwork to required lines and levels during placing of concrete.
	.15 If form sheathing is to be re-used, remove nails and clean surfaces in contact with concrete before re-using.

	3.3 Tolerance
	.1 Construct formwork, falsework and all supporting or bracing members to provide concrete with dimensions, lines and levels within tolerances specified in CAN/CSA A23.1, latest edition.
	.2 If tolerances are exceeded, remove, replace or modify placed concrete as directed by the Engineer at no cost to the Owner.
	.3 Provide for settlement, closure of joints and elastic shortening of forms and shoring.  Camber slabs and beams as shown on the Drawings.  Maintain beam depth and slab thickness from cambered surface.

	3.4 Construction Joints
	.1 Locate joints not indicated on the Drawings so as to least impair the strength of the structure.  Obtain the Engineer’s approval before proceeding.
	.2 Construct joints in accordance with CSA CAN3-A23.1-M.  Provide waterstops for full length of joint.
	.3 Roughen surface of hardened concrete and thoroughly clean roughened surface to remove any foreign matter and laitance.  Wet surface with water and ensure forms are tight against face of hardened concrete.  Epoxy bonding agent to be used where shown...

	3.5 Inserts/Embedded Items/Openings
	.1 Provide formed openings where required for pipes, conduits, sleeves and other work to be embedded in and passing through concrete members.
	.2 Accurately locate and set in place items which are to be cast directly into concrete.
	.3 Coordinate work of other sections and cooperate with trades involved in forming openings, slots, recesses, chases, and setting sleeves, bolts, anchors and other inserts.
	.4 Coordinate installation of concrete accessories specified in Section 03 25 00 - Concrete Accessories.
	.5 Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection.  Locate openings at bottom of forms to allow flushing water to drain.
	.6 Close temporary ports or openings with tight fitting panels, fit flush with inside face of forms, neatly

	3.6 Form Ties
	.1 Submit tie patterns form tie specifications to the Engineer for review prior to construction.  Arrange ties in a uniform pattern; horizontally and vertically.
	.2 Ties to be metal with no metal within 38 mm of concrete surfaces when forms have been removed.
	.3 For exposed concrete fit ties with cones approximately 20 mm diameter and not longer than 40 mm.  Coat ties with cup grease or other approved material if ties are to be removed.  Loosen ties twenty four hours after concrete has been placed.  Ensure...
	.4 Remove all cones from both interior and exterior concrete surfaces to permit grouting.  Fill cone holes with small amount of grey sealant to cover metal rod.
	.5 In water retaining structures, channels, tunnels or surfaces requiring waterproofing of removable ties; ties to be constructed of a single element with an integral waterstop at mid-length.  Fill the holes and patch form ties as per waterproofing wr...
	.6 The holes left by withdrawal of rods or the holes left by removal of ends of ties shall be filled solid with mortar after first being thoroughly wetted.  For holes passing entirely through the wall a plunger-type pressure gun or other device shall ...
	.7 Do not use multi-element ties.
	.8 Taper bolts may be used if holes are acceptably sealed.

	3.7 Embedded Items
	.1 Provide formed openings where required for pipes, conduits, sleeves and other work to be embedded in and passing through the concrete members.
	.2 Accurately locate and set in place, items which are to be cast directly into concrete.
	.3 Coordinate the work of other Sections and cooperate with trades involved in forming openings, slots, recesses, chases and setting sleeves, bolts, anchors and other inserts.
	.4 Coordinate installation of concrete accessories specified in Section 03 25 00- Concrete Accessories.
	.5  Set anchor bolts, sleeves and inserts accurately at the positions designated.  Secure in position by means of wooden templates and ties to prevent shifting and floating during concrete placement.
	.6 Do not set anchor bolts, sleeves and inserts into placed concrete.
	.7 Core holes and grout anchor bolts for bearings.

	3.8 Quality Control
	.1 Inspect and check complete formwork, falsework, shoring and bracing to ensure that the work is in accordance with formwork design and that supports, fastenings, wedges, ties and parts are secure.
	.2 Inform Engineer when formwork is complete and has been cleaned to allow for inspection.  Engineer's inspection will be for verification that forms are clean and free from debris.
	.3 For all exposed concrete surfaces.  Do not patch formwork.
	.4 Allow the Consultant to inspect each section of formwork prior to reuse.  Formwork may be re-used if approved by the Engineer.

	3.9 Cleaning
	.1 Clean forms as erection proceeds to remove foreign matter.  Remove cuttings, shavings and debris from within the forms.  Flush completely with water to remove remaining foreign matter.  Ensure that water and debris drain to exterior through clean-o...
	.2 During cold weather, remove ice and snow from within the forms.  Do not use de-icing salts.  Do not use water to clean out completed forms unless formwork and concrete construction proceed within a heated enclosure.  Use compressed air or other mea...

	3.10 Preparations
	.1 Apply form release agent in accordance with the manufacturer's recommendations prior to placing reinforcing steel, anchoring devices and embedded parts.  Any embedded item to be cast in concrete, on which form release agent has been applied, shall ...
	.2 Do not apply form release agent where concrete surfaces are to receive special finishes or applied coverings which are affected by the agent.  Soak inside surfaces of untreated forms with clean water.  Keep surfaces moist prior to placing the concr...
	.3 Do not apply form release agent where wood graining characteristics are required on finished concrete surfaces.

	3.11 Form Removal
	.1  Notify Engineer prior to removing formwork.
	.2 The following table is to be used as a guide for the removal of forms and supports:
	.3 Remove falsework progressively in accordance with regulatory requirements and ensure that no shock loads or imbalanced loads are imposed on the structure.
	.4 In Winter Concreting: the forms for walls and suspended slabs shall remain in place for a minimum for seven days after placing concrete. The concrete must be wetted down immediately and be covered tightly with a 10 mil polyethylene sheet or suitabl...
	.5 Loosen forms carefully.  Do not apply tools to exposed concrete surfaces.  Concrete surface shall be kept continuously wet during the curing.
	.6 Leave forms loosely in place for protection until complete removal is approved by the Engineer.
	.7 Store removed forms for exposed architectural concrete in a manner that surfaces to be in contact with fresh concrete will not be damaged.  Marked or scored forms will be rejected.
	.8 Removal of forms subject to approved on-going curing procedures.

	3.12 Reshoring
	.1 Prepare a schedule of reshoring and submit to the Engineer for review.
	.2 Reshore structural members where required due to design requirements or construction conditions or where subject to additional loads during construction.
	.3 Install reshoring as required to permit progressive construction.



	03 20 00 Concrete Steel Reinforcement _FINAL
	1. GENERAL
	1.1 Work Included
	.1 Reinforcing steel bars, welded steel wire fabric or fabricated steel bar for cast-in-place concrete, complete with tie wire and epoxy coating where shown on the drawings.
	.2 Support chairs, bolsters, bar supports and spacers for reinforcing.

	1.2 Related Work
	.1 Cast-in-Place Concrete:  Section 03 30 00.

	1.3 Quality Assurance
	.1 Perform concrete reinforcing work in accordance CAN / CSA-A23.1 latest edition.
	.2 Submit two certified copies of mill test report of reinforcement supplied, indicating physical and chemical analysis.
	.3 Submit samples and specifications of accessory materials prior to use.

	1.4 Shop Drawings
	.1 Concrete reinforcement will be inspected “in place”:  Shop drawings for concrete reinforcement are not to be submitted to the Engineer for review.

	1.5 Delivery and Storage
	.1 Deliver, handle and store reinforcement in a manner to prevent damage and contamination.
	.2 Deliver bars in bundles, clearly identified in relation to bar lists.


	2. PRODUCTS
	2.1 Reinforcing Materials
	.1 Reinforcing Steel: 400 MPa yield grade; deformed new billet steel bars conforming to CSA G30. 18-M.

	2.2 Accessory Materials
	.1 Tie Wire: minimum 1.6 mm diameter annealed type, plastic coated for epoxy-coated reinforcement.
	.2 Chairs, Bolsters, Bar Supports, Spacers: adequately sized for strength and support of reinforcing steel during construction and meeting cover requirements.
	.3 Concrete Bricks: acceptable for support of bottom layer of bars in foundations on grade.  Broken concrete blocks and wood supports are NOT acceptable.
	.4 Mechanical Couplers:  shall develop at least 125 percent of the specified yield strength of the bars, conforming to CSA A23.3M, ACI 318, ACI 349, complete with temporary cap, sizes as shown on drawings, as manufactured by Bar Grip Canada or approve...


	3. EXECUTION
	3.1 Examination
	.1 Before starting the Work examine work done by others which affects the Work.
	.2 Review any conditions which would prejudice proper completion of the Work.
	.3 Commencement of the Work implies acceptance of existing conditions.

	3.2 Fabrication
	.1 Fabricate reinforcing steel in accordance with CAN / CSA-A23.1 latest edition and Drawings.
	.2 Locate reinforcing splices not indicated on drawings at points of minimum stress.  Lap splices are calculated in accordance with A23.3, refer to construction drawings for splice lengths.
	.3 Fabricate within the following tolerances:
	.1 Sheared length:  ±25 mm.
	.2 Depth of truss bars:  plus 0, minus 10 mm.
	.3 Stirrups, ties and spirals:  ±10 mm.
	.4 Other bends:  ±25 mm.

	.4 Welding of reinforcing bar is not permitted.  Use of mechanical couplers is permitted if required.
	.5 All bending shall be done cold with a suitable machine accurately producing all lengths, depths and radii shown on the bending details.
	.6 After initial fabrication, reinforcing steel shall not be rebent or straightened unless so indicated on the drawings.
	.7 Heating of reinforcing steel will not be permitted.

	3.3 Installation
	.1 Place reinforcing steel in accordance with reviewed placing drawings and CAN / CSA-A23.1. Chair slab reinforcing not further apart than 1.2 m in either direction.
	.2 Adequately support reinforcing and secure against displacement within tolerances permitted.
	.3 Unless noted otherwise on the drawings, place reinforcing steel to provide concrete cover, as follows:
	.1 Surfaces in cast against earth:  75 mm
	.2 All other:  50 mm

	.4 Maintain alignment within the tolerances noted in CAN / CSA-A23.1.
	.5 Do not disturb or damage vapour barrier while placing reinforcing steel.

	3.4 Cleaning
	.1 Ensure concrete reinforcing is clean and free from oil and deleterious matter.
	.2 Remove all loose scale, loose rust and other deleterious matter from surfaces of reinforcing.



	03 25 00 Concrete Accessories_FINAL
	1. GENERAL
	1.1 Work Included
	.1 Premoulded joint fillers.
	.2 Waterstops.
	.3 Joint sealants.
	.4 Sealing compounds.

	1.2 Related Work
	.1 Concrete Formwork:  Section 03 10 00
	.2 Cast-in-Place Concrete:  Section 03 30 00


	2. PRODUCTS
	2.1 Pre-moulded Joint Fillers
	.1 Asphalt-impregnated vegetable or cane fibreboard, conforming to ASTM D1751, sizes indicated on drawings, W. R. Meadows Sealtight Fibre Expansion Joint, Sternson Flexcell.

	2.2 Backer Rod for Joint Sealant
	.1 Backer Rod: closed cell vinyl foam.

	2.3 Waterstops
	.1 Provide a bentonite free rubber waterstop.  Waterstop shall expand by a minimum of 80 percent of dry volume in the presence of water to form a watertight joint seal without damaging the concrete in which it is cast.  Provide minimum concrete cover ...
	.1 Adeka; Ultraseal MC-2010MN
	.2 Greenstreak; Hydrotite


	2.4 Sealants
	.1 Polyurethane Sealant (Vertical Joint):  Withstand a maximum of 25% joint movement, Sikaflex lA, PRC 270, Vulkem 116.
	.2 Interior Saw Cut Joint or Control Joint Sealant:  Sternson Loadflex, Sealtight Bondflex, Concrete Chemicals 903B Flexible Sealant, Allied Coatings AC 1210 Flexible Epoxy Sealant, Sikaflex 1A.
	.3 Exterior Saw Cut Joint or Control Joint Sealant:  Self leveling polyurethane, Sternson Uraflex 2, PRC 270, Sikaflex 1A.
	.4 Water retaining structure exterior and interior faces:  Sikaflex 2C/NS for vertical joints and Sikaflex 2C/SL for horizontal joints.
	.5 Primers:  as supplied by sealant manufacturers.

	2.5 Epoxy Bonding Agent
	.1 Sikadur 32 Hi-Mod.


	3. EXECUTION
	3.1 Examination
	.1 Before starting the Work examine work done by others which affects the Work.
	.2 Review any conditions which would prejudice proper completion of the Work.
	.3 Commencement of the Work implies acceptance of existing conditions.

	3.2 Installation
	.1 Coordinate the Work of this Section with other construction.
	.2 Install all concrete accessories in accordance with drawings and manufacturer's recommendations; straight, level, and plumb.
	.3 Install vapour barrier under interior floor slabs on grade.  Lap joints 150mm (minimum) and tape full length of joints.
	.4 Construction joints shall be placed in accordance with drawings.
	.5 Ensure embedded items are not disturbed during concrete placement.
	.6 Install waterstops continuous in accordance with manufacture written instructions
	.7 When installing sealants, clean contact surfaces free from dirt, water, oil, rust, frost, and any other loose foreign matter.  When recommended by manufacturer, prime contact surfaces of concrete.
	.8 Install protective boards over joint covers when potentially damaging construction activities are not complete.  Protect wall joint sealants from bituminous dampproofing with a fibreboard protection board, minimum 300 mm wide.

	3.3 Sealing Saw Cut Joints and Expansion Joints
	.1 Saw cutting of control and construction joints in slabs on grade as per Section 03 30 00 – Cast-in-Place Concrete.
	.2 Not less than 7 days after concrete placement, blow out joints with compressed air.
	.3 Remove all loose particles, dust, laitance and curing compounds from joints.
	.4 Install PVC, polyurethane or polyethylene foam rope joint filler, same distance below concrete surface as joint width.
	.1 If joint surfaces are damp, dry and apply primer as recommended by manufacturer.
	.2 Install sealant in joints in accordance with manufacturer's directions.


	3.4 Sealing Compounds
	.1 After concrete has been allowed to dry, apply sealer to specified locations. Concrete shall be at least 28 days old.
	.2 Apply at least two (2) coats of the sealer.  Apply sealer until a residual film of epoxy resin starts to form on the surface (approximately 4 m2 per litre).  Confirm proper amounts of sealer required by testing over a 2 m by 2 m area.
	.3 Apply all coats within 1½ hours of preceding application.



	03 30 00 Cast in Place Concrete_FINAL
	1. GENERAL
	1.1 Work Included
	.1 All plain and reinforced cast-in-place concrete shown on drawings.
	.2 Cast-in-place concrete core wall for prestressed post tensioned circular tank
	.3 Setting anchors, inserts, frames, sleeves and other items supplied by other Sections.
	.4 Repairing concrete imperfections.
	.5 Finishing formed concrete surfaces.

	1.2 Related Work
	.1 Section 03 10 00 – Concrete Formwork and Falsework
	.2 Section 03 20 00 – Concrete Reinforcement
	.3 Section 03 25 00 – Concrete Accessories
	.4 Section 33 16 13.16 – Strand-Wound-Prestressed Concrete Tank

	1.3 Quality Assurance
	.1 Cast-in-place concrete to conform to CAN / CSA-A23.1 and ACI 350 M latest Edition.
	.2 Testing shall conform to CAN/CSA-A23.2.

	1.4 Measurement and Payment
	.1 Refer to section 01 20 01. The total volume of the Cast-in-Place concrete will not be measured and the work will be paid for at the price included in the bid for this section based on the percentage of the work completed.
	.1 Heating of water and aggregates and providing cold weather protection will not be measured but considered incidental to work.
	.1 Cooling the concrete and providing hot weather protection will not be measured but considered incident to work.
	.1 Co-ordination with other trades for the supply of hardware, pipe sleeves, and other embedded material including the related layout drawings and installation will not be measured but considered incidental work.
	.1 Supply and installation of waterstops, construction joints, and expansion joints will not be measured but considered incidental work.
	.1 Repair of any deficiencies in the concrete will not be measured but be considered incidental work.

	1.5 Inspection and Testing
	.1 Inspect complete formwork and concrete reinforcement prior to closing of forms or pouring concrete.  Record inspections on Concrete Pour Release Form.
	.2 Allow ample time for inspection and corrective work, if required, before scheduling concrete placement.
	.3 Provide free access to all portions of the Work.
	.4 Submit proposed mix design of each class of concrete for review at least 2 weeks prior to commencement of concrete work.
	.5 Tests of cement and aggregates may be performed to ensure conformance with requirements stated herein.
	.6 Concrete sampling, inspection and testing is to be performed by an independent inspection and testing firm appointed and paid by the Contractor upon approval of the Engineer.
	.7 Three concrete test cylinders will be taken for every 50m3 or less of each class of concrete placed.
	.8 At least three test cylinders will be taken daily for each class of concrete placed. Atmospheric and concrete temperatures shall be recorded.
	.9 One additional test cylinder will be taken during cold weather placement of concrete, and be cured on job site under same conditions as concrete it represents.
	.10 One slump test and one air content test will be taken for each set of test cylinders taken. These tests shall be performed before the concrete from which the sample was taken is allowed to be incorporated into the concrete work.
	.11 Verify quality of concrete with additional slump tests as required.
	.12 Test concrete in accordance with CAN / CSA A23.2 latest edition.  Test results will be issued to the Contractor, the Supplier, the Engineer and the Owner.
	.13 Pay costs for required retesting due to results indicating defective materials or workmanship regardless of the results of the restarting.
	.14 For prestressed post tensioned circular concrete tank, follow inspection and testing procedure in Section 33 16 13.16.


	2. PRODUCTS
	2.1 Concrete Materials
	.1 Cement: Type GU, General Use Hydraulic Cement to CAN/CSA A3001, latest Edition.
	.2 Supplementary Cementing Materials:  Pozzolan to CAN/CSA – A3001, Type F flyash.
	.3 Fine Aggregate:  Conforming to Normal Density Fine Aggregate, CAN / CSA-A23.1.
	.4 Coarse Aggregate:  Conforming to Normal Density Coarse Aggregate, CAN/CSA-A23.1, Group I, maximum size 20 mm, minimum size 5 mm. (Group II coarse aggregate may be used for concrete to be placed by pumping).
	.5 Water: All water to be used in the production of concrete shall be potable, clean and free from injurious amounts of oil, alkali, organic matter or other deleterious matter.
	.6 Calcium chloride or admixtures containing calcium chloride shall not be used in concrete.
	.7 Materials are to be obtained from the same source of supply or manufacturer for the duration of the project.  All exposed concrete is to be consistent in colour.
	.8 All other related concrete materials used for prestressed post tensioned circular tank shall comply with section 33 16 13.16

	2.2 Admixtures
	.1 Air Entrainment:  conforming to CSA A23.1
	.1 Mid-range and super-plasticized concrete – use Micro-Air by Master Builders, where Master Builders water reducers are used or Darex AEA EH by Grace Canada Inc. where Grace water reducers are used.
	.2 Concrete not super-placticized:
	.1 MB-VR by Master Builders,
	.2 Sternson NVR Sternson Ltd.,
	.3 Darex AEA by Grace Construction Products,
	.4 Or approved equal.


	.2 Pozzolanic Material:  conforming to CAN/CSA-A23.1, Type F.
	.3 Concrete Waterproofing Admixture by Crystallization to maximum 2% of the cementitious material and shall be suitable for portable water application and approved by NSF 61. Approved products: Xpypex Admix C-500 or Krystol internal Membrane K300 by K...
	.4 Supplemental flyash to a maximum of 40% of total cementitious material may be permitted.
	.5 Chemical: conforming to ASTM C494 or C1017; water-reducing, strength increasing type, Super-plasticizing.  Admixtures containing calcium chloride shall not be used.
	.6 Ensure admixtures are compatible with each other and with construction materials.
	.7 Silica fume shall meet all the requirements for Type “U” material as specified in CAN/CSA-A3001.

	2.3 Accessories
	.1 Epoxy Grout Injection: all epoxy used comply to the NSF-ANSI 61 requirements for use in portable water unless otherwise specified or approval by the Engineer. Epoxy grout injection shall be used for all crack repairs. Acceptable products include Si...
	.2 Epoxy Bonding Agent:  two component epoxy resin.  Approved product:  Sika Sikadur Hi-Mod or an approved equal.
	.3 Flexible Polyurethane Grout Injection for portable water, NSF 61 acceptance products include: Sika Fix HH, Multiurethanes- Flexible, or an approved equal.
	.4 Flexible Polyurethane Grout Injection for non-portable water, acceptable products include: Sika Fix PU LV, Sika Fix PU, or an approved equal.
	.5 Polyurethane Sealant: Sikaflex 2 CNS, NSF 61 approved, or an approved equal.
	.6 Curing Compound:  for exterior slabs, and walls only, conforming to ASTM C309 Type 1 - clear or translucent. All concrete in contact with soil or water shall be moist-cured in conformance with CAN / CSA-A23.1.
	.7 Moisture Retention Film:  Master Builders Confirm or approved equal, for curing of slabs-on-grade only.
	.8 Form Liner for liquid retaining interior surface: Zemdrain MD form liner from Parchem Construction Supplies or approved equal.

	2.4 Concrete Mixes
	.1 Provide concrete mixed in accordance with requirements of CAN/CSA A23.1.
	.2 Supply concrete to meet the project performance requirement, structural Concrete specified herein is required to be “High Performance Concrete” for increased durability and watertightness, and reduced shrinkage and cracking, compared to regular str...
	.3 Pay all costs for mix design.  The Contractor is responsible for the mix design.  Submit design to the Engineer to review a minimum of two weeks prior to concrete pour.
	.4 Proposed mix designs including complete details of product additives and certification that all additives are compatible with all other additives.
	.5 All Concrete:  minimum 28 day comprehensive strength, cement type, Class of exposure, water cement ratio, nominal coarse aggregate size, maximum slump and minimum slump and air content to be shown as detailed in Table A.
	.6 Use High performance concrete grout for starting structural walls and columns, Class F1 exposure with reduced shrinkage.


	3. EXECUTION
	3.1 Examination
	.1 Before starting the Work examine work done by others which affects the Work.
	.2 Review any conditions which would prejudice proper completion of the Work.
	.3 Commencement of the Work implies acceptance of existing conditions.

	3.2 Preparation
	.1 Preconstruction Concrete Meeting
	.1 Prior to concrete construction, hold a meeting to discuss all design requirements and any potential production or construction issues to avoid delays during the implementation of the work.
	.2 Have representatives of every party involved in the concrete work attend the meeting, including but not limited to: Contractor’s superintendent, concrete subcontractor’s Foreman and Cement Finisher, Ready-mix concrete producer, Admixture manufactur...
	.3 The representative of the intended procedures and Quality Assurance for: Concrete Owner, the Engineer and the Independent Laboratory responsible for field quality control will also attend the meeting. Coordinate with the Engineer at least 10 days p...
	.4 Provide a description of the intended procedures and quality assurance for: Concrete mix production, delivery and discharge, Concrete mix testing including storage facilities by the Contractor and procedures, Formwork construction and alignment, in...
	.5 Ensure that each party’s interests are discussed, and procedures refined to provide optimum concreting practice for the project.
	.6 Distribute minutes of the meeting to all parties present and with related individuals within five (5) days of the meeting.
	.7 Ensure that procedures established and agreed at this meeting are carried out during construction.
	.8 If additional procedures are required, meet again, discuss, develop, submit and follow the revised procedures.

	.2 Pre-Planning Requirements
	.1 Two weeks (14 calendar days) prior to placing of concrete, obtain Engineer’s approval of the proposed method for the protection of the concrete during placing and during in adverse weather.
	.2 Submit the proposed sequence of casting for review by the Engineer including the location of the proposed construction joints. Where possible sequence the casing schedule so that walls are placed as soon as possible after their supporting footing o...
	.3 Complete and submit the Concrete Pour Release Form prior to placing any concrete.
	.4 Provide three working days’ notice of the proposed time of commencing of concrete placement. The Contractor will be responsible for the Engineer’s testing companies standby time costs in the event a concrete pour does not commence within 90 minutes...
	.5 Obtain the engineer’s approval prior to placing concrete.
	.6 Coordinate with the concrete supplier with respect to the workability requirements for the concrete. Do not add water to the concrete after the initial batching unless approved by the Engineer, and the concrete supplier. If approval is granted, a r...
	.7 Establish and maintain accurate records of poured concrete items to indicates date, location and size of pour, air temperature, concrete temperature, previously  placed concrete temperature, batch ticket and test samples taken.


	3.3 Placing Concrete
	.1 Place concrete in accordance with requirements of CAN/CSA-A23.1 and as indicated on drawings.
	.2 Handling equipment shall be kept free from hardened concrete or foreign material, and cleaned at frequent intervals.
	.3 Immediately before concrete is placed, all forms shall be carefully inspected to ensure that they are properly placed, sufficiently rigid and right, and that all reinforcing steel is in the correct position and secured against movement during the p...
	.4 Handling equipment shall be kept free from hardened concrete or foreign material, and cleaned at frequent intervals.
	.5 Ensure all anchors, seats, plates and other items to be cast into concrete are securely placed, and will not interfere with concrete placement.
	.6 Concrete shall be handled from the mixer to the place of final deposit as rapidly as practicable by methods which will prevent the separation or loss of the ingredients.  Concrete shall be deposited in the forms as nearly as practicable in its fina...
	.7 When concrete placement is started, it shall be carried on as a continuous operation until the placing of the section is completed.  When shown on the Drawings, concrete shall be placed in the sections indicated and according to the sequence given.
	.8 Maintain accurate records of cast-in-place concrete items. Record date, location of pour, quantity, air temperature and test samples taken.
	.9 Ensure reinforcement, inserts, embedded parts, formed expansion and control joints are not disturbed during concrete placement.
	.10 Prepare set concrete by removing all laitance and loose materials and applying bonding agent. Apply bonding agent in accordance with manufacturer's recommendations.
	.11 Vibrate concrete using the appropriate size equipment as placing proceeds in strict accordance with CAN / CSA-A23.1.  Check frequency and amplitude of vibrations prior to use. Provide additional standby vibrators in the event of equipment failure.
	.12 Where placing operations would involve dropping the concrete more than 1.5 metres, it shall be placed through “canvas elephant trunks” or galvanized iron chutes.  Concrete levels shall not be raised at a rate greater than that for which proper vib...
	.13 The concrete surfaces shall be protected from rain until the final set occurs.
	.14 A minimum of 72 hours shall elapse between adjacent pours separated by construction joints or expansion joints, for prestressed concrete tank, a minimum of 36 hours shall be used.
	.15 Do not place concrete in the interior of a building if carbon dioxide producing equipment has been in operation inside the building during the 12 hours preceding the pour. Such equipment shall not be used during placing or for 24 hours after placi...
	.16 Honeycomb or embedded debris in concrete is not acceptable; correct defects.
	.17 Remove and replace defective concrete in accordance with Clause 3.16 – Defective Concrete of this Section.

	3.4 Construction Joints
	.1 Joints not indicated on the Drawings shall be located so as to least impair the strength of the structure.  The location of these joints shall be subject to the prior approval of the Engineer.  Joints shall be in accordance with CAN/CSA-A23.1, or a...
	.2 Where the Contractor elects to employ construction joints other than shown and the Engineer so approves, waterstops shall be provided for the full length of the joint if required by the Engineer and without additional compensation to the Contractor.
	.3 The surface of hardened concrete shall be roughened and thoroughly cleaned of foreign matter and laitance, and shall be thoroughly wetted with water but not saturated and the forms re-tightened against the face of the hardened concrete before depos...

	3.5 Vibrator
	.1 The use of mechanical vibrators is required.
	.2 A sufficient number of vibrator shall be employed so complete compaction is ensured.
	.3 At least one extra gasoline powered vibrator shall be on hand for emergency use.
	.4 Vibration shall not be continued to the extent that water forms on the surface.
	.5 Avoid any disturbance to concrete that has become too stiff regain plasticity when vibrated.
	.6 Vibration shall not be applied directly to steel which extends into partially hardened concrete.
	.7 Vibration is intended as a method to consolidate the concrete and is to be used for that purpose. Therefore all floor slabs, walls and roof must be Adequately vibrated to consolidate the concrete around the reinforcement.

	3.6 Cold and Hot Weather Concreting
	.1 Conform to requirements of CAN / CSA-A23.1.
	.2 Protect slabs being finished during drying conditions above 25  C and / or during high winds with moisture retention film.

	3.7 Concrete Protection for Reinforcement
	.1 Ensure reinforcement is placed to provide minimum concrete cover in accordance with CAN / CSA-A23.1 and with Section 03200 of this Specification.

	3.8 Screeding
	.1 .1 Screed concrete for slabs in accordance with CAN / CSA-A23.1 and ACI 117. Screed to maintain a Class A surface flatness, measured by the straightedge method. Slope to drain as shown on drawings.

	3.9 Conduits and Pipes
	.1 Conduit and pipe shall not be embedded in water retaining concrete structures unless it is indicated on the Drawings or approved by the Engineer.
	.2 Conduit and pipe embedded in concrete shall not be of a material harmful to the concrete and shall:
	.1 Not displace more than 4% of the area of the cross section of a column on which stress is calculated, including the area of concrete displaced by the bending of the conduit or exit path of the conduit out of the column.
	.2 Not exceed one-third the solid portion of the slab thickness.
	.3 Not be spaced closer than three diameters on centre.
	.4 Have a concrete covering of not less than 40 mm.

	.3 Be so installed that it will not require cutting, bending or displacement of the reinforcement or impair the structural strength of the system. .

	3.10 Install Items Specified Under Other Sections
	.1 Install hangers, sleeves, anchors, etc. specified under other Sections.
	.2 Pour concrete after other trades have satisfactorily installed their materials.
	.3 Do not eliminate or displace reinforcement to accommodate hardware. Consult Engineer prior to relocation of hardware.

	3.11 Slab on Grade
	.1 Seal punctures and damaged areas of vapour barrier before placing concrete. Use vapour barrier material, lapped over punctures and damaged areas minimum 150 mm in all directions. Seal continuously with tape.
	.2 Place adjustable screeds at suitable locations. Do not pierce vapour barrier.
	.3 Carefully place concrete to required elevations indicated on drawings.
	.4 Where shown on drawings, separate slabs-on-grade from vertical surfaces with 12 mm thick joint filler. Extend joint filler from bottom of slab to within 6 mm of finished surface. Refer to Section 03 25 00 – Concrete Accessories for joint filler req...
	.5 Saw cut control joints in straight lines, within 24 hours after finishing. Cut in pattern shown on drawings. Use 5 mm thick blade, cut 1/3 depth of slab. Saw cut construction joints to straight lines with true, square edges.

	3.12 Equipment Pads
	.1 Provide concrete pads for equipment where and as indicated on drawings. Adjust dimensions of pads to reviewed shop drawings. Unless shown otherwise on drawings, height of pads to be minimum 100 mm and extend 100 mm beyond equipment base.
	.2 Insert bolts and sleeves and pack solidly with non-shrink grout, in accordance with setting details and templates.
	.3 Steel trowel surface smooth: as per Section 03 10 00 – Concrete Formwork and Falsework.

	3.13 Curing and Protection
	.1 Cure and protect freshly placed concrete in accordance with CAN / CSA-A23.1 and as specified.
	.2 Surfaces of concrete which are protected by formwork which is left in place for 7 days shall not require any additional curing except as specified for hot weather. If the formwork is removed or loosened (so as to allow moisture to escape from the c...
	.3 No concreting will be allowed until all materials required for curing are on-site and ready for use.

	3.14 Formed Concrete
	.1 Inspect concrete surfaces immediately upon removal of forms.
	.2 Treat imperfections in formed surfaces in accordance with CAN / CSA A23.1.
	.3 Modify or replace concrete not conforming to qualities, lines, details and elevations specified herein or indicated on drawings.

	3.15 Finishing Formed Surfaces
	.1 Finish all exposed formed concrete surfaces, including interior wall surface submerged in water, with a smooth-form finish conforming to CAN / CSA-A23.1.  Concrete exposed to potable water shall be cast against forms using controlled permeability f...
	.2 All surfaces 500 mm below soil can be finished with rough-form finish conforming to CAN/CSA A23.1.

	3.16 Finishing Walks, Curbs, Ramps, Stairs
	.1 Finish edges to smooth radius.
	.2 On walks, platforms and ramps, tool control joints across at 1.8 m on centre, unless otherwise noted in the Specifications or on the drawings.
	.3 Broom finish surface of platforms, steps, walks, curbs and ramps.
	.4 Apply curing compound to manufacturer's directions.

	3.17 Grouting
	.1 Install non-shrink grout under equipment bases as shown on drawings and in accordance with the manufacturer's recommendations.

	3.18 Defective Concrete
	.1 Concrete not meeting the requirements of the Specifications and Drawings shall be considered defective concrete.
	.2 Concrete not conforming to the lines, details or grades specified herein or as shown on the drawings shall be modified or replaced. Finished lines, dimensions and surfaces shall be correct and true within tolerances specified herein and in Section ...
	.3 Concrete placed which results in excessive honeycombing or other defect in critical areas of stress shall be repaired or replaced.
	.4 To conform to the strength requirements, the average of all tests shall exceed the specified strength. When five or more tests of the same class of concrete are available, the average of any five consecutive tests shall be equal to, or greater than...
	.1 Changes in mix proportions for the remainder of the Work, for which mix designs shall be submitted in accordance with the Specifications.
	.2 Cores drilled and tested from the areas in question in accordance with CAN / CSA-A23.2. The test results shall be indicative of the strength of the in-place concrete.
	.3 Load testing of the structural elements. The changes in the mix proportions and the testing shall be at the Contractor's expense.
	.4 Concrete failing to meet the specified strength requirements shall be repaired or replaced.


	3.19 Patching
	.1 Inspect concrete surfaces immediately upon removal of all formwork.
	.2 No patching or repairing shall be carried out without the approval of the Engineer.
	.3 Patch imperfections when concrete is green.
	.4 Remove all exposed metal form ties, nails and wires, break off fins and remove all loose concrete.
	.5 Thoroughly wet all form tie pockets and patch with patching mortar followed by proper curing.
	.6 Honeycombing shall be chipped out to sound concrete. The edge around the perimeter of the area shall be sawcut to a depth of 25mm minimum with the edges perpendicular to the surface to eliminate all “feather” edges. All repairs of honeycomb shall b...
	.7 The sheet shall be continuously covered with a 6 mil polyethylene sheet and heated to above 15⁰C for 14 days.
	.8 Chip and edge breaks in the concrete shall be repaired as noted above.
	.9 All visibly cracks in liquid retaining structures shall be repaired. Submit a detailed plan and details for review by Engineer before beginning any repair or injection. As the standard repair methodology, unless otherwise approved by the Engineer, ...
	.1 For leaking cracks in the reservoir wall, inject cracks with polyurethane grout in accordance with manufacturer’s recommendations.
	.2 Be routed out square to a depth and width of 20mm.
	.3 Be thoroughly cleaned.
	.4 Have a bond breaker placed in the bottom of the routed slot.
	.5 Be primed in accordance with the manufacture’s recommendation.
	.6 Be sealed with a polyurethane sealant such as Sikaflex 2C NS EZ Mix ( NSF61 Approved) by Sika Canada, or an approved equal.
	.7 Sealant shall be allowed to cure in accordance with manufacture’s written procedures.


	3.20 Finish Types
	.1 Class 1- Rubbed Finish. Finish all formed concrete exposed to view with a rubbed finish to CAN/CSA A23.1.
	.2 Class 2- Common Finish. Finish all formed concrete exposed inside valve chamber or interior surface of non-water holding structures.  Common finish to consist of smooth form finish to CAN/CSA A23.1 plus the filling, repair or removal of all imperfe...
	.3 Class 3- Rough Form Finish. Finish all formed concrete in contact with backfill with a rough form finish to CAN/CSA A23.1.

	3.21 Finishing of Unformed Surface
	.1 Finish slabs to CAN/CSA A23.1 and finishing schedule detailed on Architectural drawings.
	.2 Do not sprinkle dry cement or dry cement/sand mixture over concrete surfaces.
	.3 Sawcut crack-control joints where noted on drawings to CAN/CSA A23.1.
	.4 Tolerance to be by Straight Edge method to CAN/CSA A23.1

	3.22 All exterior surfaces expected to view to receive sealer
	3.23 Water Tightness Test
	.1 Test in compliance with ACI 350.1 and as specified below.
	.2 On completion of construction of water retaining structures, conduct leakage tests.  Test structures prior to backfilling.  Test each cell and chamber independently.
	.3 Reservoir roof shall be flood tested 3 days for leakage by flooding or constant sprinkling of the surface. Any leakage or visible cracking shall be repaired.
	.4 Fill the structure to the maximum liquid level shown on the Drawings and keep it filled for an absorption period of 3 days, by the addition of water as required.  Use only potable water for testing.
	.5 Repair visible leaks.
	.6 If repairs require the water level to be lowered, carry out a further 3-day absorption period after the water level has been raised again to the maximum level.
	.7 At the expiration of the absorption period, record the level of the water surface and record further measurements 24 hours, 48 hours, 72 hours and 96 hours thereafter.  For open structures, place an evaporation tray in the open in a protected locat...

	3.24 Clean-up
	.1 As work on placing concrete progresses, remove from site all debris and excess materials. Work area shall be kept continuously clean, so as not to interfere with proper inspection or the work of other Trades.
	.2 At completion of the Work, remove from site all debris, excess materials and equipment.
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	1. GENERAL
	1.1 Work Included
	.1 Finish concrete floors.
	.2 Sealer for roof of water reservoir.

	1.2 Quality Assurance
	.1 Perform work to requirements of CAN/CSA-A23.1 and ACI 117 - Proposed Floor Flatness and Levelness Specification.


	2. PRODUCTS
	2.1 Curing Compound
	.1 Curing Compound:  moisture retention requirements to conform to ASTM C309, clear Sternson Florseal or Master Builders Masterseal. Not to be used on surfaces that are in contact with potable water or to be sealed.
	.2 Sealer:  Shall be a deep penetrating solvent free silane or silane/siloxane sealer.
	.1 Hydrostop Sealer by Kryton Product
	.2 Sikagard 705L by SIKA.
	.3 Or Approved Equal



	3. EXECUTION
	3.1 Examination
	.1 Before starting the Work examine work done by others which affects the Work.
	.2 Notify the Engineer of any conditions which would prejudice proper completion of the Work.
	.3 Commencement of the Work implies acceptance of existing conditions.

	3.2 Bull Floating
	.1 Immediately after screeding, bull float floor surfaces to remove ridges and fill voids.
	.2 Complete bull floating before any excess moisture or bleed water is visible on surface.

	3.3 Mechanical Floating
	.1 Mechanical float floor surfaces when bleed water has disappeared and surfaces are sufficiently hard to prevent working excess mortar to surface.
	.2 Continue floating as necessary to produce surfaces of uniform texture, free from hollows, bumps and screed marks.
	.3 For surfaces to be trowelled, continue floating as necessary to embed coarse aggregate particles firmly below surface mortar.
	.4 Hand float in restricted areas, corners, etc.

	3.4 Trowelling
	.1 Trowel floor surfaces with mechanical trowelling machines fitted with steel blades.
	.2 Commence trowelling when surfaces are sufficiently hard to prevent working excess fine material to surface.
	.3 Perform additional trowelling at intervals so final trowelling is done just before concrete becomes so hard that further trowelling is ineffective.
	.4 Finished trowelled surfaces to be hard, dense and free from blemishes and other imperfections.
	.5 Hand trowel in restricted areas, corners, etc.
	.6 Cure concrete as specified under Section 03 30 00 – Cast-in-Place Concrete.
	.7 Protect, all hardened floors from damage during construction.

	3.5 Sealer
	.1 Sealer is applied on roof exterior surface only.
	.2 Ensure concrete is at least 28 days old and has passed the leak test before applying sealer
	.3 Remove all laitance, dirt, dust, debris, grease and other substances from concrete surfaces.
	.4 Prepare sealer in accordance with manufacturer's directions.
	.5 Apply sealer, using quantities and coverage to manufacturer's directions.

	3.6 Curing Compound
	.1 Apply curing compound on all concrete floors not exposed to potable water or sealed.
	.2 Coverage to be 0.1 L/m2 using short nap rollers, brushes or low pressure spray equipment.
	.3 Apply after final trowelling when concrete surfaces are sufficiently hardened to prevent marring, and before surfaces start to dry.

	3.7 Floor Finishing
	.1 Class A- Steel Trowel Finish:  Not used
	.2 Class B - Float Finish. Finish tank bottom, and valve chambers floors:  Finishing tolerance: moderately flat.
	.3 Class C - Exposed Aggregates:  Not used.
	.4 Class D- Non-Slip Surface:  Finish with non-slip boomed finish. Corrugation to be square across the slab with a uniform pattern and depth not exceeding 3 mm. Finish edges and form control joints with approval tools. Finishing tolerance: flat.
	.5 Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius edges unless otherwise indicated.

	3.8 Floor Finish Tolerances
	.1 Surfaces of finished suspended floor slabs shall conform to design grade as follows:
	.2 Finished floor slabs on grade to conform to 3 mm in 3 m and be within + 10 mm of design grade.
	.3 Finished floors not meeting the specified requirements will be rejected and must be repaired.
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	1. GENERAL
	1.1 Description
	.1 This section specifies Portland cement based grout for general applications such as equipment bases, and which are not specified in other Sections.

	1.2 Reference Standards
	.1 Conform to the following reference standards:
	.1 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction.
	.2 CAN/CSA A3001, Cementitious Materials for use in Concrete.



	2. PRODUCTS
	2.1 Acceptable Products
	.1 For equipment bases:  Masterflow 713 or 928 by Masterbuilders; M-Bed grout by Sternsons; Horngrout by Tamms; Sikagrout 212 HP by Sika Products.
	.2 For general use:  Set grout by Masterbuilders M-Bed Standard by Sternsons.

	2.2 Materials
	.1 Cement:  to CAN/CSA A23.1, Type GU.
	.2 Supplementary cementing materials to CAN/CSA A3001.
	.3 Water to CAN/CSA A23.1.
	.4 Chemical admixtures to ASTM C494 or C1017.
	.5 Shrinkage compensating grout.  Premixed compound consisting of non-metallic aggregate, Portland cement, water reducing and plasticizing agents.  Compressive strength to be minimum 50 MPa at 7 days.


	3. EXECUTION
	3.1 Preparation
	.1 Maintain surfaces and ambient air temperature of minimum 10 C for a minimum period of 24 hours prior to, during, and 72 hours after application.
	.2 If grouting in exposed conditions, provide and maintain temporary weatherproof enclosures from inclement weather during preparation, grouting and curing.

	3.2 Mixing
	.1 Mix grout dry and add water to bring mix to the correct consistency in a mechanical rotary mixer.
	.2 Mix premix grout in accordance with manufacturer's instructions.

	3.3 Inspection
	.1 Notify Engineer 24 hours before commencing grouting operations.

	3.4 Placing
	.1 Roughen and clean contact surfaces and thoroughly wet with water prior to grouting.
	.2 Prepare grout no earlier than 10 minutes before use and place in final position within 30 minutes.
	.3 Ram dry pack against suitable back-up blocker.
	.4 Grout using procedures in accordance with manufacturer's recommendations which results in 100% contact over grouted area.
	.5 Grout under base plates to be installed to provide for full bearing.  Remove all air pockets.
	.6 Finish and tool grout exposed to view in a workmanlike manner consistent with the finish of adjacent materials.
	.7 Continuously moist cure at temperature above 5 degrees Celsius for seven days and in accordance with manufacturer's recommendations.
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	1. General
	1.1 Material Certification
	.1 Submit manufacturer’s test data and certification that pipe materials meet requirements of this Section at least 5 days prior to commencing Work.  Include manufacturer’s drawings, information and shop Drawings where pertinent.

	1.2 Shop Drawings
	.1 Submit shop Drawings in accordance with Section 01330 01 32 19 - Submittals.
	.2 Submit manufacturer's test data and certification that drain pipe materials meet requirements of this section at least 4 weeks prior to commencing work.
	.3 Provide data to produce record drawings, including direction for opening valves, list of equipment required to operate valves, details of pipe material, location of valves, hydrants, tie-in connections, caps, tees and elbows.
	.4 Include maintenance and operating instructions in accordance with Section 0173501 78 19.
	.5 Provide record drawings, details of pipe material and location of valves.

	1.3 Scheduling of Work
	.1 Schedule work to minimize interruptions to existing services.
	.2 Submit schedule of expected interruptions to Engineer and Owner for approval and adhere to interruption schedule as approved by Engineer.
	.3 Notify Engineer and Owner minimum of 48 h in advance of any interruption in service.
	.4 Notify fire department of any planned or accidental interruption of water supply to hydrants.
	.5 Advise Owner and local police department of anticipated interference with movement of traffic.

	1.4 Related Work
	.1 Section 0231531 23 01:  Excavating, Trenching and Backfilling.


	2. Products
	2.1 Piping Identification
	.1 The drawings designate the size and line service specification of all pipe and fittings to be supplied by the Contractor.
	.2 Pipe Material Symbols for Line Identification:

	2.2 Piping Material, Joints and Fittings
	.1 Stainless Steel Pipe
	.1 Size and Location:  as shown on Drawings.
	.2 Material:  To AWWA C220 Schedule 10 – 316L Stainless Steel.  Refer to Section 15050 33 20 18 and 1505533 20 18A.
	.3 Joints: Welded.  Refer to Section 15055 33 20 18 for welding requirements.
	.4 Fittings: Welded.  Refer to Section 15055 33 20 18 for welding requirements.

	.2 Steel Pipe
	.1 Refer to section 33 20 17.
	.2 Size and Location:  as shown on Drawings.
	.3 Material:  To AWWA C200 (minimum wall thickness 9.5 mm) as specified on Drawings and electrically welded.  Steel to ASTM A36.
	.1 Joints and Fittings:
	.1 Steel pipe nominal size under 914 mm:

	.4 Pipe Joints: Welded. Refer to Section 33 20 17 for welding requirements.to ANSI/AWWA C200 butt weld.
	.5 Fittings to: Welded. Refer to Section 33 20 17 for welding requirements.field and/or shop fabricated mitered fittings to AWWA C208; reinforcement in accordance with AWWA M11.
	.6 Flanges:  Steel pipe flanges to AWWA C207.  Dimensions for fabricated steel fittings to AWWA C208.
	.7 Tie Rods:  continuous threaded.
	.8 Finishes:  inside wetted surfaces to be sandblasted and liquid epoxy coated to AEEA AWWA C-210 and NSF-61 specifications. Finish coating to be blue epoxy enamel.

	.3 Ductile Iron Pipe
	.1 Size and Location:  as shown on Drawings.
	.2 Material:  To AWWA C151, pressure class 350 (minimum thickness 6.4 mm), satisfying AWWA C104 and NSF-61 specifications with cement mortar lining.
	.3 All ductile iron pipes and components to be polyethylene wrapped/bagged as per AWWA C105.
	.4 Joints and Fittings:  single rubber gasket push-on bell and spigot type and/or mechanical pipe joints to AWWA C111.

	.4 PVC Pipe (storm)
	.1 PVC Gravity Pipe
	.1 Size and location:  as shown on Drawings.
	.2 Material:  PVC – DR35 to CSA B182.2.
	.3 Fittings:  PVC to CSA B182.2.
	.4 Joints:  Gasketed push-on joints.


	.5 PVC Perforated Pipe (tank underdrain)
	.1 Size and Location:  as shown on Drawings.
	.2 Material:  PVC Series 160 (SDR26) to CSA B137.3 – Rigid Poly (Vinyl Chloride) (PVC) Pipe for Pressure Applications.  Drilled perforated pipe with two rows of 16mm diameter holes, spaced 150mm along the pipe (centre to centre), with a radial separat...
	.3 Fittings:  PVC to CSA B137.2 or 137.3.
	.4 Joints:  Gasketed bell and spigot push-on joints.


	2.3 Pipe Bedding and Surround Material
	.1 Type 4 granular fill material to Section 02315 31 23 01 - Excavating, Trenching and Backfilling.
	.2 Concrete mixes and materials required for bedding cradles, encasement, supports, trench dams, thrust blocks: to Section 03300 03 30 00 - Cast-in-Place Concrete.

	2.4 Backfill Material
	.1 Type 1 fill material under travelled surfaces, in accordance with Section 02315 31 23 01 - Excavating, Trenching and Backfilling.
	.2 Type 3 fill material under untraveled surfaces in accordance with Section 02315 31 23 01 - Excavating, Trenching and Backfilling.

	2.5 Couplings
	.1 General Requirements
	.1 Suitable for pressure class specified in Contract Documents.
	.2 To AWWA C219.
	.3 Anti–corrosion of interior and exterior centre sleeve and end rings to AWWA C213, AWWA C210 or AWWA C550 as specified in the Contract Documents.
	.4 Bolts and nuts stainless steel to ASTM F593 or ASTM F738 for bolts and ASTM F594 or ASTM F836M for heavy hex nuts.
	.5 Couplings shall be restrained.

	.2 Plain end or transition couplings as specified in Contract Documents.
	.3 Flanged coupling adapters as specified in the Contract Documents.
	.1 Flexible coupling plain end:  Dresser style 38 or approved equal.
	.1 Flange/flexible coupling:  Dresser style 128 or approved equal.
	.1 Coat couplings with petroleum tape, mastic and paste.
	.4 Grooved Joint Couplings
	.1 Fabricate grooved joint couplings of ductile iron to ASTM A536, and in accordance with AWWA C606.
	.2 For steel pipe, provide cut grooves in pipe and fittings in accordance with AWWA C606. Alternatively, rolled grooves and roll-groove type joints may be used on bare steel pipe. Rolled grooves and roll-groove type joints are not acceptable on steel ...
	.3 Cut grooved joints are not acceptable in stainless steel piping less than schedule 40S and PVC piping less than schedule 80. Provide suitable end pipe piece for grooving as needed if piping wall is thinner.
	.4 For all grooved joints, grind or buff edges to a minimum radius of 6 mm. Coordinate with coupling manufacturer to ensure proper fit.
	.5 In grooved joint piping systems requiring end-seal type gaskets, provide grooved joint couplings and grooved pipe in accordance with gasket manufacturers recommendations. Acceptable manufacturers:
	.1 Gustin-Bacon,
	.2 Victaulic.
	.3 Or approved equal.

	.6 Where grooved joint fittings are shown for use in steel piping systems, meet the following requirements:
	.1 Use For flexible style couplings, for all pipe greater than 300 mm in diameter, for pipe less than 300 mm in diameter in rack mounted piping assemblies, and for grooved joints adjacent to pump or blower suction and discharge where grooved joints ar...
	.1 Gustin-Bacon 100 or
	.2 Victaulic Style 77
	.3 Or approved equal. .

	.1 Use rigid style couplings in all other applications. Acceptable products are: Gustin-Bacon 120 Rigid-Grip or Victaulic Style 07 Zero-Flex.
	.2 With the Engineer’s prior acceptance, flange assemblies may be substituted for above-ground steel piping which is not lined where rigid style couplings are shown or specified. Note any such substitutions in the submittals prior to fabrication.

	.7 Where grooved joint fittings are shown for use in stainless steel piping systems, meet the following requirements:
	.1 Use For flexible style couplings for all pipe and for grooved joints adjacent to pump or blower suction and discharge where grooved joints are used for noise and vibration control. Acceptable products are:or
	.1 Victaulic Style 77S
	.2 oOr approved equal.

	.1 With the Engineer’s prior acceptance, flange assemblies may be substituted for above-ground steel piping which is not lined where rigid style couplings are shown or specified. Note any such substitutions in the submittals prior to fabrication.



	2.6 Joint Harnesses
	.1 All watermain joints to be restrained.
	.1 Dresser style 440 or approved equal.
	.2 Provide number of joint harnesses as specified based on pipe diameter, bolt size and working pressure.
	.3 Each joint harness to include:  two lugs welded to pipe, one deflection ring, steel tie-bolt and two nuts.

	2.7 Coatings
	.1 Refer to Paragraph 2.2 for interior and exterior coatings for pipe material.

	2.8 Valve and Valve Box
	.1 Mainline Valve – General Requirements; (≤150 mm diameter)
	.1 Valves to open counter clockwise.
	.2 All valves to have manufactures’ name, year of manufacture, size and working pressure on the bonnet or body
	.3 Valves 400mm and larger to have by-pass sized to AWWA C500
	.4 Gate valves 400mm and larger to have gear operators.

	.2 Ball ValvesMainline Gate Valves:
	.1 Locations of solid wedge or double disc valve and resilient-seated valves show on Contract Drawings.
	.2 Material:  toTo  ANSI/AWWA C504AWWA C509: 75mm to 300mm to working pressure 1380 kPa; Gray cast or ductile iron body, resilient seated, non-rising stem, hub or flange ends.
	.3 Stem seal to be O-ring type., short body, buried service condition, manual gear box, with combination handwheel, 50 mm square operating nuts, end flanges suitable to mating to ANSI B16.5 Class 150 flange joints.
	.4 Manufacturer:  Pratt or approved alternateHydrant Valves – to be specified for mainline gate valves
	.5 Valves to be complete with 50mm square operating nut for underground service.
	.1 Mainline Size:  as specified

	.3 Butterfly valves:
	.1 Material:  to ANSI/AWWA C504, short body, buried service condition, manual gear box, with combination handwheel, 50 mm square operating nuts, end flanges suitable to mating to ANSI B16.5 Class 150 flange joints.

	.4 Air Release, Air/Vacuum and Combination Air Valves:
	.1 Gray cast iron or ductile iron body
	.2 Threaded or flanged connection
	.3 Maximum working pressure 2070 kPa.
	.4 To AWWA C512

	.5 Mainline Valve Boxes
	.1 To be as specified in Contract Documents; telescoping, cast iron, top flange type service box.:
	.2 Valve box riser to be 150mm diameter PVC DR35 or better.
	.1 Manufacturer:  Pratt or approved alternate.
	.1 Size:  as specified

	.6 Check Valves:
	.1 Material:  to ANSI/AWWA C508: 50 to 300mm to working pressure 1200 kPa; 400 to 500mm to working pressure 1035 kPa; gray cast iron or ductile iron body, clear waterway type, metal to metal seat, mechanical joint ends to AWWA C111 or flanged ends to ...
	.1 Material:  to ANSI/AWWA C504, short body, manual gear box, with combination handwheel, 50 mm square operating nuts, end flanges suitable to mating to ANSI B16.5 Class 150 flange joints.
	.1 Manufacturer:  Pratt or approved alternate.
	.1 Size:  as specified


	.1 Knife Gate Valves:
	.1 Material:  to ANSI/AWWA C504, short body, manual gear box, with combination handwheel, 50 mm square operating nuts, end flanges suitable to mating to ANSI B16.5 Class 150 flange joints.
	.1 Manufacturer:  Pratt, Clow or approved alternate.
	.1 Size:  as specified

	.1 Plug Valves:
	.1 Material:  to ANSI/AWWA C504, short body, buried service condition, manual gear box, with combination handwheel, 50 mm square operating nuts, actuator to AWWA torques with position indicator, end flanges suitable to mating to ANSI B16.5 Class 150 f...
	.1 Manufacturer:  Pratt, Clow or approved alternate.
	.1 Size:  as specified

	.1 Automatic combination air valves
	.1 Conform to AWWA C512.
	.1 Cast iron body, cover and lever frame.
	.1 Stainless steel float, ASTM A240.
	.1 Stainless steel guide hsaft and bushing
	.1 Inlets 100 to 200 mm in diameter are to be flanged to ANSI B16.1 Class 125.
	.1 Minimum 1035 kPa working pressure.
	.1 Single body design, as indicated on the drawings.
	.1 Sizes 100 mm and larger to be equipped with an anti-slam device (surge check) mounted under combination air valve.


	1.1 Valves (>150 mm diameter)
	.1 Refer to Section 15105.

	1.1 Hydrants
	.1 Canada Valve Century Hydrants to AWWA C502, standard specifications for dry barrel Fire Hydrants for ordinary waterworks service; type fire hydrant detail drawing and BC Standard for Fire Hydrants with the following supplementary details;
	.1 Shut-off: compression type or slide gate as per supplementary specifications or contract documents.
	.1 Inlet Connections: to be 150mm nominal diameter, bell type with harness lug.
	.1 Bury Length: nominal bury length as shown on Contact Drawings.
	.1 Delivery Classification: two hose nozzles and one pump nozzle.  Each outlet nozzle to be locked or screwed in place to safeguard against blowing out, turning or backing out.
	.1 Diameter;
	.1 Hose nozzles to be 65mm nominal diameter.
	.1 Pump nozzles to be 100mm nominal diameter.

	.1 Hose and Pump Nozzle Threads:
	.1 Hose nozzle to BC standard for Fire Hydrants (76.20mm outside diameter and 8 threads per 25.4mm)
	.1 Pump nozzle to be 117.475 mm outside diameter and 6 threads per 25.4mm.
	.1 .


	.1 Inlet connection:  150 mm diameter, bell type with harness lugsNozzle Cap Gasket: to be provide with each nozzle cap.
	.1 Delivery classification:  two 65 mm diameter hose nozzles and one 100 mm diameter pump nozzle.Open direction: Counter-clockwise
	.1 Operating Nut and Cap Nuts: to BC Standard for fire hydrants Pentagonal 3.75mm point to flat.
	.1 Working parts to be removable without disturbing barrel or base of hydrant and without excavation.  Main operating stem to be non-rising.  Hydrant to be so designed that its top section may, without excavation, be rotated at any angle relative to t...
	.1 Hydrants to be subjected to hydrostatic pressure test of 2070 kPa in compliance with AWWA C502.  Provide “Affidavit of Compliance” if requested by the Engineer.
	.1 Colour:  redAs specified  on Contract Drawings.

	2.9 Bolts and Nuts
	.1 Bolts and nuts to ASTM A307, Grade B Steel, hex head style zinc plated to ASTM B633.  Coat exposed fasteners with petroleum tape, mastic and paste.

	2.10 Cathodic Protection
	.1 Provide cathodic protection of piping, pipe fittings and appurtenances.
	.2 Cables
	.1 Single conductors to be stranded copper, type RWU75 XLPE insulated except as noted.
	.2 Size cables as follows:
	.1 Test Leads: #10 AWG
	.2 Reference Electrode: #10 AWG
	.3 Anode: #10 AWG
	.4 Continuity bond: #8 AWG.


	.3 Copper Sleeves
	.1 Copper sleeve for thermite welding #10 AWG cable to the pipe to be CAB – 133- 1H.
	.2 Copper sleeve for thermite welding #8 AWG cable to the pipe to be CAB – 133- 1L.

	.4 Test Station Terminal
	.1 Test Station terminal to be Cott Manufacturing Big Fink with eleven terminals colour coded or approved equivalent.
	.2 Test station cover to be Terminal City telescopic valve box or approved equivalent.

	.5 Zinc Reference Electrodes
	.1 Zinc reference electrodes to be 300 mm long, 12 mm in diameter and have a composition as specified by ASTM B418 (latest revision), Type 1, packaged in cardboard tubes with a backfill composed of 75% gypsum, 20% bentonite and 5% sodium sulphate.
	.2 Provide #10 AWG RWU (red) insulated stranded cable with each electrode. The cable length to be sized to reach the test station.

	.6 Anodes
	.1 Use high potential magnesium anodes, packaged in cardboard tubes with a backfill composed of 75% gypsum, 20% bentonite and 5% sodium sulphate.
	.2 Provide #10 AWG RWU (blue) insulated stranded copper cable with each anode. The cable length to be sized to reach the test station or the fitting as required.

	.7 Trench Marker
	.1 Minimum 100mm wide, minimum 3.5 mils thick, heavy duty polyethylene. Yellow with black letters displaying: “CAUTION – ELECTRICAL LINE BURIED BELOW”.


	2.11 Water Sample Pipe, Joints and Fittings
	.1 Pipe diameter 19 mm to 75 mm to be polyethylene to AWWA C901, pressure class 160 tubing certified to CSA B137.12.
	.2 Water sample station:
	.1 Provide a water sampling station external to the Highway Tank.
	.2 Materials: Eclipse 88 as manufactured by Kupferle Foundry or approved equal.
	.3 Shall be non-draining unit that comes standard with a stainless steel and lead free brass waterway and a lockable cast-aluminum enclosure.  Shall be manual-draining, non-freezing with use of an attachable manual hand pump.
	.4 Shall be fully serviceable from above ground.  Certified to NSF-61.

	.3 Water sample pipe saddle:
	.1 Tapping threads to be tapered to AWWA C800.
	.2 Saddles for ductile iron pipe:
	.1 Shall have a ductile iron body to ASTM A536.
	.2 Anti-corrosion coating to AWWA C210 or AWWA C213 as specified in Contract Documents.
	.3 Two type 304 stainless steel U-bolt straps with minimum width per strap of 50 mm.


	.4 Corporation stops
	.1 Bronze to ASTM B62, AWWA thread inlet, compression type outlet.

	.5 Curb stops
	.1 25 mm – to be bronze to ASTM B62; inverted key, ball or cylinder type construction utilizing O-ring seals.
	.2 Fittings – to be compression type for underground services.
	.3 All fittings and valve connections on polyethylene to have solid fluted stiffening liners manufactured from stainless steel to ANSI T304 designed for the appropriate type and inside dimension of pipe, warranted by the manufacturer for that use.


	2.12 Pipe Disinfection
	.1 Sodium hypochlorite or calcium hypochlorite to ANSI/AWWA B300 to disinfect water mains.
	.1 All material that will come in contact with the potable water will be inspected and approved by the Owner.


	3. Execution
	3.1 Preparation
	.1 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and water before installation.  Carefully inspect Materials for defects to approval of Engineer.  Remove defective Materials from Work Site as directed by Engineer.

	3.2 Trenching
	.1 Do trenching work in accordance with Section 02315 31 23 01 - Excavating, Trenching and Backfilling.
	.2 Trench depth to provide cover over pipe of not less than 0.9 m from finished grade or as indicated.
	.3 Trench alignment and depth require Engineer’s approval prior to placing bedding material and pipe.

	3.3 Concrete Bedding and Encasement
	.1 Do concrete work in accordance with Section 03300 03 30 00 - Cast-in-Place Concrete. Place concrete to details as indicated or as directed by Engineer.
	.2 Pipe may be positioned on concrete blocks to facilitate placing of concrete.  When necessary, rigidly anchor or weight pipe to prevent flotation when concrete is placed.
	.3 Do not backfill over concrete within 24 h after placing.

	3.4 Granular Bedding
	.1 Place granular bedding material in uniform layers not exceeding 150 mm compacted thickness to depth as indicated.
	.2 Do not place material in frozen condition.
	.3 Shape bed true to grade to provide continuous uniform bearing surface for pipe.
	.4 Shape transverse depressions in bedding as required to suit joints.
	.5 Compact each layer full width of bed to minimum 95% Standard Proctor density in compliance with ASTM D698.
	.6 Fill authorized or unauthorized excavation below design elevation of bottom of specified bedding in accordance with Section 02315 31 23 01 - Excavating, Trenching and Backfilling.

	3.5 Pipe Surround
	.1 Upon completion of pipe laying and after Engineer has inspected Work in place, surround and cover pipes as indicated.
	.2 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated.  Do not dump material within 2 m of pipe.
	.3 Place layers uniformly and simultaneously on each side of pipe.
	.4 Do not place material in frozen condition.
	.5 Compact each layer from pipe invert to mid height of pipe to minimum 95% Standard Proctor Density in compliance with ASTM D698.
	.6 Compact each layer from mid height of pipe to underside of backfill to minimum 95% Standard Proctor Density in compliance with ASTM D698.

	3.6 Pipe Installation
	.1 Handle pipe in accordance with manufacturer’s recommendations.  Do not use chains or cables passed through pipe bore so that weight of pipe bears upon pipe ends.
	.2 Lay and join pipes to manufacturer’s instructions and specifications except as noted otherwise herein.
	.3 Horizontal tolerances: plus or minus 50 mm from specified alignment.  Vertical tolerances:  plus or minus 10 mm from specified grade.  Reverse grade is not acceptable.
	.4 Lay pipes on prepared bed, true to line and grade.  Ensure barrel of each pipe is in contact with shaped bed throughout its full length.
	.5 Commence laying at outlet and proceed in upstream direction with socket ends of pipe facing upgrade.
	.6 Pipes on curved alignments: Do not exceed permissible joint deflection recommended by pipe manufacturer.
	.7 Keep jointing material installed pipe free of dirt, water and other foreign materials.  Whenever work is stopped, install removable watertight bulkhead at open end of last pipe laid to prevent entry of water and foreign materials.
	.8 Cut pipes as required, as recommended by pipe manufacturer, without damaging pipe and leave smooth end at right angles to axis of pipe.
	.9 Joints:
	.1 Install gaskets as recommended by manufacturer.
	.2 Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly positioned.
	.3 Align pipes carefully before joining.
	.4 Maintain pipe joints free from mud, silt, gravel and other foreign material.
	.5 Avoid displacing gasket or contaminating with dirt or other foreign material.  Remove disturbed or dirty gaskets; clean, lubricate and replace before joining is attempted.
	.6 Complete each joint before laying next length of pipe.
	.7 Minimize joint deflection after joint has been made to avoid joint damage.
	.8 Apply sufficient pressure in making joints to ensure that joint is complete as outlined in manufacturer’s recommendations.

	.10 Ensure completed joints are restrained by compacting bedding material alongside and over installed pipes or as specified otherwise.
	.11 When any stoppage of work occurs, restrain pipes in an approved manner to prevent “creep” during down time.
	.12 Plug lifting holes with approved prefabricated plugs, to pipe supplier’s recommendations for sealing methods.
	.13 Make watertight connections to manholes.  Use shrinkage compensating grout when suitable gaskets are not available.  Core neat circular holes in walls of existing manholes.  Do not hammer or chip except as approved by Engineer.

	1.1 Hydrants
	.1 Install hydrant assemblies at locations shown on the Drawings.
	.1 Install hydrant assemblies in accordance with AWWA M17 and in accordance with the Drawings.
	.1 Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in pipe diameter, reducers, hydrants and fittings and undisturbed ground as shown on the Drawings.
	.1 Install joint restraint devices.

	3.7 Backfill
	.1 Place and compact backfill material in accordance with Section 02315 31 23 01 - Excavating, Trenching and Backfilling.

	3.8 Field Testing
	.1 Upon completion of installation, new water mains will require:
	.1 Pressure and Leakage Testing.
	.2 Bacteriological Sampling.
	.3 Taste and Odour Testing.

	.2 Testing of lines to be carried out in presence of Engineer.
	.3 Strut and brace caps, bends and tees, to prevent movement when test pressure is applied.
	.4 Expel air from lines, by slowly filling water mains. High points to be drilled and tapped and suitable cocks installed to vent air and to be shut when pressure is applied. Remove cocks after satisfactory completion of test and seal holes with tight...
	.1 Apply hydrostatic test pressure of 200 kPa for main process pumped lines and 1000 kPa for non-potable water (NPW) and reclaimed water (RW) lines.
	.5 No leakage permitted for welded steel lines, and potable water lines.
	.6 Apply pressure for 1 h for pressure test and 2 h for leakage test.
	.7 Examine exposed pipe, joints and fittings while system is under pressure.
	.8 Remove defective joints, pipe and fittings and replace with new sound material.
	.9 Define leakage as amount of water supplied from meter in order to maintain test pressure for 2 h.
	.10 Do not exceed allowable leakage as defined in ANSI/AWWA C600.
	.11 Locate and repair defects if leakage is greater than amount specified in Article 3.9.10.
	.12 Repeat test until leakage is within specified allowance.
	.13 Complete backfill.
	.14 Repeat test after completing backfill. Locate and repair defects and backfill. Repeat tests, repairs and backfills as needed until leakage is less than amount specified in 3.9.10.

	1.1 CCTV Inspection
	.1 Undertake CCTV inspection of all yard piping and submit certified report after installation and testing of pipe.

	3.9 Cleaning and Flushing
	.1 Before flushing and testing, ensure sewer system is completely finished and make arrangements with Engineer for scheduling of testing.
	.2 Remove foreign material from pipe and related appurtenances by flushing with water.  Main to be flushed at water velocities as high as can be obtained from available water source.  Continue flushing at least until flow from most distant point has r...
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	Part 1   GENERAL
	1.1 DESCRIPTION
	1.1.1 Work Included
	(1) This section specifies the design qualifications for the  Contractor and requirements for the construction of a tank with an AWWA D110 Type I strand wound, prestressed, concrete circular core wall; including all site work, excavation, reinforcing,...
	(2) The Tank Prestresser is responsible for the design of all structural components of the circular tank as a AWWA D110 Type I and the construction of the prestress and post tension work. The Contractor is responsible to perform the construction of th...
	(3) In the event of discrepancy between this section of the Specifications and any other section of the Specifications, this section shall govern.
	(4) The Contractor shall furnish all labor, materials, tools, and equipment necessary to construct, disinfect and test the strand wound, prestressed concrete tank and appurtenances as indicated on the drawings, and as specified. The Contractor shall c...

	1.1.2 Related Work Described Elsewhere
	(1) Excavation and backfill
	(2) Compaction
	(3) Site restoration
	(4) Piping
	(5) Cast –in-place concrete

	1.1.3 Description of System
	(1) The tank shall consist of a cast-in-place reinforced concrete floor, a strand wrapped, cast-in-place vertical prestressed concrete wall, and a cast-in-place column supported, two-way slab roof.


	1.2 QUALITY ASSURANCE
	1.2.1 Qualifications and Experience
	(1) Due to the nature of the project, it is the intent of these Specifications to obtain a first class product with emphasis on overall safety, quality and quality control, both during and after the construction process.  Only Contractors experienced ...
	(2) The proposed tank construction superintendent shall be currently employed by the qualified Contractor or subcontractor and shall have been the tank construction superintendent on no less than two (2) water retaining concrete structures.
	(3) The Tank Prestressor shall have in its employ a design professional engineer with a minimum experience of five (5) years in the design of AWWA D110 Type I tanks. The design engineer shall have been the engineer of record for a minimum of ten AWWA ...
	(4) The prestressing shall be done by a qualified Tank Prestressor which shall be a firm having the equivalent of at least ten (10) years continuous experience in the installation of the type of prestressing specified.  The Tank Prestressor shall have...
	(a) lomnFurnish, stress and pressure grout the vertical prestressing tendons with epoxy.
	(b) Abrasive blast the exterior concrete core wall.
	(c) Furnish and install the horizontal prestressing strand.
	(d) Apply the shotcrete covercoat application over the strand.

	(5) All tanks listed for the Tank Prestressor's experience requirements must have been prestressed in the Tank Prestressor's own name.  Experience of personnel associated with the Tank Prestressor or hired by the Tank Prestressor will not be considere...
	(6) The Tank Prestressor shall have in its employ a certified shotcrete foreman, prestressing foreman, each of whom shall have constructed a minimum of three (3) AWWA D110 Type I tanks.
	(7) At the time of bid the qualified Tank Prestressor shall have a minimum of two operable strandwrapping and automated shotcrete machines meeting these requirements.  Machines under construction shall not be considered in meeting the requirement of h...
	(8) Qualified Prestressers:
	(a) DN Tanks: Contact Chris Young at +1.503.606.8165,
	(b) Or approved equal.


	1.2.2 Codes & Standards
	(1) CSA A23.1-14/A23.2-14 - Concrete materials and methods of concrete construction/Test methods and standard practices for concrete
	(2) CSA A23.3-14 (R2010) – Design of Concrete Structures
	(3) British Columbia Building Code 2012
	(4) ACI 350 (ACI 350M) Code Requirements for Environmental Engineering Concrete Structures and Commentary
	(5) ACI 350.3 Seismic Design of Liquid Containing Concrete Structures and Commentary
	(6) ACI 372R Design and Construction of Circular Wire- and Strand Wrapped Prestressed Concrete Structures
	(7) ACI 506R Guide to Shotcrete
	(8) ASTM A123 (ASTM A123M) Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
	(9) ASTM A185 (ASTM A185M) Standard Specification for Steel Welded Wire Reinforcement, Plain, for Concrete
	(10) ASTM A416 (ASTM A416M) Standard Specification for Steel Strand, Uncoated Seven-Wire for Prestressed Concrete
	(11) ASTM A475 Standard Specification for Zinc-Coated Steel Wire Strand
	(12) ASTM A615 (ASTM A615M) Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement
	(13) ASTM A706 (ASTM A706M) Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement
	(14) ASTM A722 (ASTM A722M) Standard Specification for Uncoated High-Strength Steel Bar for Prestressing Concrete
	(15) ASTM A1008 (ASTM A1008M) Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable
	(16) ASTM C31 (ASTM C31M) Standard Practice for Making and Curing Concrete Test Specimens in the Field
	(17) ASTM C33 (ASTM C33M) Standard Specification for Concrete Aggregates
	(18) ASTM C39 (ASTM C39M) Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
	(19) ASTM C231  (ASTM C231M) Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method
	(20) ASTM C618 ( Type F Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete
	(21) ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort
	(22) ASTM C920 Specification for Elastomeric Joint Sealants
	(23) ASTM D1056 Standard Specification for Flexible Cellular Materials – Sponge or Expanded Rubber
	(24) ASTM C1116 (ASTM C1116M) Standard Specification for Fiber-Reinforced Concrete and Shotcrete
	(25) ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method
	(26) ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort
	(27) ASTM D2000 Classification System for Rubber Products in Automotive Applications
	(28) AWWA C652 Standard for Disinfection of Water-Storage Facilities
	(29) AWWA D110 Wire and Strand Wound, Circular, Prestressed Concrete Water Tanks
	(30) TID-7024, Dynamic Pressure on Fluid Containers of Nuclear Reactors and Earthquakes
	(31) US Army Corps of Engineers Specification CRD-C-572, Specification for PVC Waterstop

	1.2.3 Design Criteria
	(1) The prestressed concrete tank shall be designed and constructed in accordance with the provisions of AWWA D110 Standard for Wire or Strand Wound Circular Prestressed-Concrete Water Tanks, Type I core wall and other standards / codes listed in sect...
	(2) Horizontal prestressing shall be continuous. Discontinuous prestressing tendons or strands will not be allowed.
	(3) The Contractor shall follow the design parameters shown in the Contract Documents.
	(4) The Tank Prestresser shall design the tank cast-in-place core wall based on the following design criteria and requirements:
	(a) The prestressed tank wall shall be considered as a cylindrical shell with partial edge restraint.
	(b) Minimum cast-in-place tank core wall thickness shall be 250 mm. The core wall is that area of the wall interior to all circumferential prestressing.
	(c) The minimum final shotcrete cover layer over the circumferential prestressing strand shall be 38 mm.
	(d) The cast-in-place tank core wall shall be prestressed vertically with high-strength threadbars conforming to ACI 350M and material requirements of ASTM A722.  All vertical prestressing of tank walls shall be done with 32 mm or 36 mm diameter threa...
	(e) The inside face of the tank core wall shall be further reinforced at the bottom with 16 mm bars having a length not less than 40% of the total wall height and spaced, on average, no farther apart than 450 mm on centers.
	(f) The cast-in-place tank core wall shall be supported by solid neoprene bearing pads allowing free radial movement of the wall relative to the wall footing.  The walls shall be tied circumferentially to the wall footing with seismic cables consistin...
	(g) The minimum pad thickness under the cast-in-place tank core wall shall be 12 mm.
	(h) The minimum total neoprene bearing pad width under cast-in-place tank core wall shall be 65 mm.
	(i) All neoprene or natural rubber pad sections shall be based on continuous loading values not to exceed those allowed in the neoprene design manual.
	(j) No reduction in ring compression or tension in the cast-in-place tank core wall will be taken due to restraint at the bottom.
	(k) The long-term prestressing losses caused by shrinkage, creep, and relaxation in the prestressed reinforcement of the cast-in-place tank core wall shall not be assumed less than 170 MPa.
	(l) Friction between wall and rubber bearing pads and lateral soil pressures shall not be considered in resisting seismically generated shear forces between the wall footing and the wall between. These forces shall be resisted by positive connections ...
	(m) Tank wall systems based on jack-operated cable or rod type tendons, involving the circumferential movement of prestressing steel relative to the wall surface shall not be considered. Circumferential systems relying on strand cables placed inside...
	(n) Shotcrete, precast concrete or other alternative core walls are not permitted.

	(5) Floor Slab
	(a) The floor slab shall be designed as a membrane floor not less than 150 mm thick. Construction joints will only be allowed as shown on the Project Drawings and as approved by the Design Engineer. Construction joints shall incorporate a 150 mm horiz...
	(b) Wall footings may be constructed above or below floor grade. If required, the floor shall have thickened regions to facilitate transitions from under slab concrete pipe encasements into the floor, appurtenance loadings and shall incorporate a 50 m...
	(c) Minimum concrete cover to the tank interior and sub-base material shall be no less than 50 mm and 75 mm, respectively.
	(d) Minimum ratio of floor reinforcement area to concrete area shall be 0.5%
	(e) The floor concrete may incorporate a shrinkage reducing admixture at the Tank Prestresser’s discretion.
	(f) Polypropylene or cellulose fibers may be used at the Tank Prestresser’s discretion.

	(6) Roof and Roof-support (Column)
	(a) The roof shall be cast-in-place, flat-slab reinforced concrete with a minimum thickness of 225 mm.
	(b) The roof shall have a high point at the center with a minimum of 2% slope towards the perimeter.
	(c) The roof shall be of flat-slab two-way action design, constructed of cast-in-place concrete, shall incorporate drop panels and shall be supported by interior columns.
	(d) The interior columns shall have a minimum diameter of 450 mm.
	(e) Columns shall be reinforced with vertical and spiral reinforcement.
	(f) The roof shall be supported by solid neoprene or natural rubber bearing pads, according to the specifications herein, allowing free radial movement of the wall and roof. If required by design the roof shall be tied circumferentially with seismic c...
	(i) All neoprene or natural rubber pad sections shall be based on continuous loading values not to exceed those allowed in the neoprene design manual.
	(ii) The minimum bearing pad thickness under roof slab shall be 12.5 mm.
	(iii) The minimum total pad width under roof slab shall be 50 mm.
	(iv) The remaining voids between wall and roof, not taken up by the solid neoprene or natural rubber pads, shall be filled with closed cell rubber pads and soft mastic to ensure a substantially unrestrained free movement of wall and roof.

	(g) Non-prestressed steel-reinforced concrete flat slabs shall conform to the applicable requirements of ACI 350M, including sanitary environmental durability coefficients factor with special attention to crack control.
	(h) The design shall provide a weather-tight roof to minimize cracking and to prevent leakage and contamination of the contents. Consideration shall be given for the exposure conditions. Reinforcement of concrete slabs shall also be provided to resist...



	1.3 SUBMITTALS
	1.3.1 Design Submittal
	(1) Design calculations signed and dated shall be submitted to the Engineer for records.
	(2) Drawings shall be submitted to the Engineer for review with the professional stampe of a engineer registered in the province of British Columbia in Canada.

	1.3.2 Construction Submittals for Review Prior to Use
	(1) Design proportions for all concrete and shotcrete. Concrete strengths of trial mixes.
	(2) Admixtures to be used in the concrete or shotcrete and their purpose.
	(3) Reinforcing steel shop drawings showing fabrication and placement.
	(4) Catalog cuts or shop drawings of all appurtenances, i.e. hatch, vent, ladders, waterstops.



	Part 2   MATERIAL
	2.1 CONCRETE
	2.1.1 Concrete shall conform to CSA-A23.1.
	2.1.2 Cement shall be CSA-A3001, GU meeting the requirements to CAN/CSA A3001
	2.1.3 Admixtures, other than air-entraining, superplasticizers, shrinkage reducing and water reducing admixtures will not be permitted unless approved by the Engineer.
	2.1.4 The concrete mix design for cast-in-place concrete shall be designed for the aggressive water condition with pH value of 6 or higher, alkalinity of 3.7 to 10 and water hardness rages from 3.75 to 10 ppm of CaCO3
	2.1.5 Concrete for tank wall  construction shall have a minimum compressive strength of 30 MPa at twenty-eight days and a maximum water-cementitious materials ratio of 0.42.
	2.1.6 Concrete for the tank floor, footings, pipe encasement, and all other work shall have a minimum compressive strength of 30 MPa at twenty-eight days, shall not be air-entrained and have a maximum water-cementitious materials ratio of 0.40.  The c...
	2.1.7 Proportioning for concrete shall be in accordance with CSA-A23.1 or ACI 301M.
	2.1.8 Concrete for the prestressed tank walls shall have a maximum water soluble chloride ion concentration of 0.06% by weight of cementitious material per ASTM C1218M with no single test exceeding 0.08%.  Should these limits not feasibly be obtained ...

	2.2 SHOTCRETE
	2.2.1 Shotcrete shall conform to ACI 506R and CSA-A23.1, except as modified herein.
	2.2.2 The wet mix process shall be employed for shotcreting.
	2.2.3 Shotcrete used for covering prestressed strand shall consist of not more than three parts sand to one part Portland cement by weight. Additional coats of shotcrete shall consist of not more than four parts sand to one part Portland cement by wei...
	2.2.4 Rebound material shall not be reused in any form for shotcrete.
	2.2.5 If used by the Tank Prestresser, the total volumetric air content of the shotcrete before placement shall not exceed 7% (±1%) as determined by CSA-A23.2-4C, ASTM C173M or ASTM C231M.
	2.2.6 Fine Aggregates:
	(1) The fineness modulus shall be between 2.7 and 3.0. Well-graded coarse sand shall be used for all shotcrete applications.
	(2) The gradation for the fine aggregates shall adhere to the “Grading No. 1” requirements listed in “Table 1.1 – Grading Limits for Combined Aggregates” of ACI 506R. Multiple fine aggregates meeting the requirements of CSA-A23.1 or ASTM C33M may be b...

	2.2.7 All shotcrete shall have a maximum water soluble chloride ion concentration of 0.06% by weight of cementitious material per ASTM C1218M with no single test exceeding 0.08%. Should these limits not feasibly be attained with local-sourced aggregat...

	2.3 REINFORCING STEEL
	2.3.1 Reinforcing steel shall be new, billet steel Grade 60, as shown on the Drawings, meeting the requirements of CSA G30. 18-M. Welded wire fabric and weldable reinforcing steel shall conform to ASTM A185 and ASTM A706, respectively
	2.3.2 Reinforcing steel shall be accurately fabricated and shall be free from loose rust, scale, and contaminants, which reduce bond.
	2.3.3 Reinforcing steel shall be accurately positioned on supports, spacers, hangers, or other reinforcements and shall be secured in place with wire ties or suitable clips. Rebar chair supports may be either steel with plastic tips, turned up legs or...
	2.3.4 Circumferential reinforcing shall be continuous through vertical joints of prestressed walls.
	2.3.5 Continuous reinforcing is required through floor and roof joints, where applicable, shall have a Class A galvanized coating or epoxy coating.

	2.4 BASE RESTRAINT CABLES
	2.4.1 The tank designer shall use base restraint cables to resist earthquake and/or wind loads. Base restraint cables shall be hot-dip galvanized seven-wire strand and shall be manufactured in accordance with ASTM A416 prior to galvanizing, and ASTM A...
	2.4.2 Hot-dip galvanized seven-wire strand shall have a nominal strand diameter of 9.5 mm, 13 mm or 15 mm.  9.5 mm diameter strand shall have a MUS after galvanization of 95.01 kN and a min. yield at 1% extension of 107.5 MPa.  13 mm diameter strand s...
	2.4.3 Neoprene sleeves for base restraint cables shall be closed-cell conforming to ASTM D1056, Type 2, Class A, and Grade 3. The sleeves shall have a compression deflection limited to 25% at 62 to 90 kPa, hardness of 60 to 80 durometer, a minimum ten...

	2.5 DUCTS FOR VERTICAL THREADBARS
	2.5.1 Duct enclosures for vertical prestressing steel shall be standard diameter PVC pipe unless otherwise specified on the drawings.
	2.5.2 All ducts shall be provided with PVC ball valves to facilitate the injection of epoxy after prestressing.
	2.5.3 All connection details shall be as shown on the drawings.

	2.6 MORTAR FILL, NON-SHRINK GROUT
	2.6.1 Mortar fill and non-shrink grout shall have a minimum compressive strength of 28 MPa at twenty-eight days, have a maximum water-cementitious materials ratio of 0.42 and meet all requirements for concrete contained in this specification. Non-shri...
	2.6.2 Portland cement grout will not be accepted.

	2.7 EPOXY GROUT FOR VERTICAL THREADBARS
	2.7.1 The vertical threadbar system shall offer complete two part epoxy protection of the prestressing steel inside ducting and anchors.
	2.7.2 Portland cement grout will not be accepted.

	2.8 HIGH-STRENGTH THREADBARS
	2.8.1 Deformation of the threadbar shall form a screw-thread suitable for mechanically coupling lengths of threadbar and for positive attachment of anchor assemblies.
	2.8.2 Deformations shall conform to ASTM A722, Type II requirements and shall be uniform such that any length of bar may be cut at any point and the internal threads of a coupling designated for that size of bar can be freely screwed on the bar. The b...
	2.8.3 In order to provide reduced relaxation, more uniform elastic modulus and reduced residual stress in the critical thread area, only threadbars that are stress relieved after the threads are formed will be accepted. All threadbars shall be proof s...

	2.9 CIRCUMFERENTIAL PRESTRESSING STEEL
	2.9.1 Steel for prestressing shall be galvanized seven-wire strand.
	2.9.2 Galvanized strand shall meet the requirements of ASTM A416/A416M with zinc coating for galvanizing meeting the requirements of ASTM A641/A641M or ASTM A475/A475M. . Each wire shall be individually hot-dip galvanized before being stranded. The mi...
	2.9.3 Splices for horizontal prestressed reinforcement shall be ferrous material compatible with the reinforcement and shall develop the full strength of the strand. Strand splice and anchorage accessories shall not nick or otherwise damage the prestr...

	2.10 ANCHORAGES FOR VERTICAL POST-TENSIONING THREADBARS
	2.10.1 All post-tensioned prestressing shall be secured at the ends by means of approved permanent anchoring devices, which shall hold the prestressing steel at a force not less than 95% of the guaranteed minimum tensile strength of the prestressing s...
	2.10.2 The load from the vertical prestressing anchoring device shall be distributed to the concrete through steel bearing plates of dimensions and details shown on the Drawings.
	2.10.3 All vertical prestressing anchor plate dimensions, all dimensions relating to the conical hole in the top and bottom of the bearing plate (35 degree cone angle with the vertical), all steel tubing attached to the top bearing plate, and all thr...
	2.10.4 Fully threaded anchor connections shall be used at both ends of the vertical prestressing bar, which shall incorporate a spherical shaped bearing surface to match the conical surface in the bearing plate.
	2.10.5 The contact point of the spherical shaped vertical prestressing bearing surface to conical hole shall be approximately 6mm to 12mm below the bearing plate surface.
	2.10.6 Wedge anchors shall not be used for permanent anchor hardware.

	2.11 ANCHOR POCKETS FOR VERTICAL THREADBARS
	2.11.1 Anchor pockets for vertical prestressing threadbars shall consist of steel cans, hot-dip galvanized after cutting (unless shown otherwise on the drawings) and subsequently welded to the top bearing plate.
	2.11.2 Anchor pockets shall be adequately sealed from moisture and concrete intrusion by wooden lids and 50 mm wide plastic adhesive tape.
	2.11.3 Anchor pockets for vertical prestressing threadbars shall have adequate provisions for flushing of ducts with water during concrete placement.

	2.12 ELASTOMERIC MATERIALS
	2.12.1 225 mm minimum waterstop with a centerbulb shall be polyvinyl chloride meeting the requirements of the Corps of Engineers Specification CRD-C 572. Splices shall be made in accordance with the Manufacturer’s recommendations subject to the approv...
	2.12.2 Bearing pads shall be natural rubber or neoprene.
	(1) Natural rubber bearing pads shall contain only virgin natural polyisoprene as the raw polymer and the physical properties shall comply with ASTM D2000 Line Call-Out M 4 AA 414 A1 3.
	(2) Neoprene bearing pads shall have a hardness of 40 to 50 durometer, a minimum tensile strength of 10.34 MPa, a minimum elongation of 500%, and a maximum compressive set of 50%. Pads shall meet the requirements of ASTM D2000 Line Call-Out M 2 BC 410...

	2.12.3 Sponge filler shall be closed-cell neoprene or rubber conforming to ASTM D1056, Type 2, Class A, and Grade 3. Compression deflection limited to 25% at 62-90 kPa.
	2.12.4 Polysulfide or polyurethane sealant will be a two or three component elastomeric compound meeting the requirements of ASTM C920. Sealants shall have permanent characteristics of bond to metal surfaces, flexibility, and resistance to extrusion d...
	2.12.5 The remaining voids below the wall, not taken up by the solid neoprene or natural rubber pads, shall be filled with closed cell rubber pads and soft mastic to ensure a substantially unrestrained free movement of wall and roof.

	2.13 APPURTENANCES
	2.13.1 The Contractor shall provide and install all appurtenances as shown on the drawings. Appurtenances shall include the following:
	(1) Inlet-Outlet Piping.
	(2) Overflow Piping and Weir.
	(3) Floor Sump:  A minimum of one 1000 mm square x 100 mm deep sump shall be provided in the tank floor. The sump may be at a drain pipe, outlet pipe or separate from the floor piping. Location of the sump as shown on the drawings.



	Part 3   CONSTRUCTION
	3.1 SAFETY
	3.1.1 At no time shall anyone stand in the line of stressed strand.
	3.1.2 No personnel are allowed outside of the tank, other than the prestressing crew, within 35 m of the wrapping operation. Additional precautions shall be taken by Contractor should specified clearance not be available.
	3.1.3 Where access to the site by unauthorized persons is outside the Contractor’s control, while prestressing work is in progress, the Contractor shall erect protective fencing.
	3.1.4 Contractor to conform and enforce all Local and provincial safety rules and regulations.

	3.2 CLEARING, GRUBBING, AND STRIPPING
	3.2.1 All trees, shrubs, brush, stumps, roots, and other unsuitable material shall be removed to a minimum distance as required by the Contractor around the edge of the tank foundation, plus additional areas necessary for the tank construction. The li...
	3.2.2 No burning will be allowed unless approved by the Engineer and local authorities. All trees and vegetation shall be disposed of off-site, unless approved otherwise by the Engineer.

	3.3 EXCAVATION AND BACKFILL
	3.3.1 Excavation and backfill shall follow the recommendations by the geotechnical engineer and the geotechnical report.
	3.3.2 A minimum working area as required by the tank prestresser beyond the circumference of the tank foundation at an elevation 300 mm below the top of the tank foundation shall be provided. Excavated material may be used as suitable backfill materia...
	3.3.3 The excavation shall be dewatered as required during construction. The dewatering method used shall prevent disturbance of the tank foundation soils.
	3.3.4 In the event the subgrade material is disturbed or over excavated by the Contractor during excavation, it shall be removed and replaced with compacted select fill, at the Contractor’s expense.
	3.3.5 Based on the geotechnical findings, if cobbles and boulders are encounted at the foundation level, the Contractor shall over excavate for 0.5m and reinstated the grade with pit run gravel and compacted to minimum 95% modified proctor maximum dry...
	3.3.6 After excavation is complete, the bottom of the excavation shall be proof rolled and leveled as directed by the Engineer before the compacted select fill is placed. The Engineer shall inspect the subgrade for conformance with the original geotec...
	3.3.7 A leveling granular base material consisting of a minimum 150 mm thick layer shall be placed beneath the entire tank foundation. See civil specification 02723 for gradation requirement of granular base.  Compaction shall be inspected and verific...
	3.3.8 Tank foundation perimeter drainage system
	(1) 100 mm diameter perforated pvc pipe shall be used for the tank foundation perimeter drainage system. All such piping shall be encased in approved drain rock as specified here-in. The pipe shall be wrapped with an approved non-woven geotextile filt...

	3.3.9 Membrane Liner
	(1) Prior to placing the 150 mm (min) coarse aggregate base or drain rock, the compacted subgrade base and perimeter drainage trench shall be lined with a 1000 um. membrane liner using waterproof joints.
	(2) Laps shall be sealed by glue at all joints in accordance with the Manufacturer’s instructions.
	(3) Placement of the 1000 um liner shall start at the outside circumference of the tank and be carried into the center of the tank.
	(4) The Contractor shall not puncture and / or drive stakes through the membrane unless an acceptable method of liner repair is utilized.

	3.3.10 The surface elevation of the leveling base shall be fine graded to a tolerance of 0 mm to minus 12 mm over the entire foundation areas. Fine grading tolerances for floor pipe encasements shall be 0 mm to minus 150 mm.
	3.3.11 The tank shall be backfilled and rough graded to the contours shown on the drawings. Unless other material is specified by the Engineer, materials used for backfilling shall be suitable on site material.
	3.3.12 Frozen material shall not be used for backfill nor shall fill material be placed on snow, ice, or frozen material. Rock or concrete spoils (greater than 150 mm shall not be used in backfill within 600 mm of the tank wall.
	3.3.13 Drain rock material shall consist of clean, hard, durable, crushed particles or fragments of stone or ledge rock of uniform quality reasonably free of thin or elongated pieces. The materials shall be free from ice, snow, rubbish, sods, roots, a...
	3.3.14 Pit run gravel fill should consist of sandy gravel or gravelly sand free of ice, snow, rubbish, sods, roots and other deleterious or organic materials and should. Refer to civil specification 02723.

	3.4 FLOOR
	3.4.1 The floor and wall footings shall be constructed to the dimensions shown on the Approved Shop Drawings.
	3.4.2 Prior to placement of the floor reinforcing, a 1000 µm moisture barrier shall be placed over the leveling base material. Joints in the moisture barrier shall be overlapped a minimum of 150 mm.
	3.4.3 Prior to placement of the floor concrete, all piping that penetrates the floor shall be set and encased in concrete.
	3.4.4 The vertical waterstop shall be placed and supported so that the bottom of the center bulb is at the elevation of the top of the footing. The waterstop shall be supported without puncturing any portion of the waterstop other than pre-manufacture...
	3.4.5 The floor shall be cured by applying one coat of curing compound, curing blankets and/or flooding with water, and shall remain saturated for a minimum of seven days.

	3.5 CAST-IN-PLACE CORE WALL
	3.5.1 The wall shall have a minimum thickness of 200 mm and be poured without any horizontal joints. The wall design shall be such that wall sections can be poured full height without creating horizontal cold joints.
	3.5.2 Pouring of walls shall be done only through pour openings on one side of the wall. The pour openings size shall be 450 mm x 450 mm and the horizontal distance between such openings shall not exceed 2.5 m nor shall the distance between the pour o...
	3.5.3 Under no circumstance shall the forming be such that the drop of concrete in the forms will exceed 2.5 m in any one place.
	3.5.4 The out of round tolerance is: 20 mm in 15 m, 10 mm in 3 m and 5 mm in 600 mm from the true curvature specified at any point on the wall.
	3.5.5 The maximum permissible variation in the vertical alignment, from the bottom to the top of the wall, is ±10 mm.
	3.5.6 The allowable tolerance in the average wall thickness for poured walls shall not vary more than 3 mm either way. All transitions from plus to minus shall be gradual, even and smooth, and without abrupt changes in the surfaces.
	3.5.7 Removal of wall and column forms shall not be started any sooner than twelve hours of accumulated time with the ambient air temperature above 10 C after completion of the wall or column pour, respectively.

	3.6 COLUMNS AND COLUMN FOOTINGS
	3.6.1 The columns and column footings shall be constructed as shown on the approved shop drawings.
	3.6.2 All column footings shall project above the floor and not below the floor. The size of these footings shall be determined based upon the soil bearing capacity.
	3.6.3 Any reinforcing steel added to the floor steel shall be without laps. The addition of such bars shall result in an even spacing of reinforcing bars including the floor reinforcing bars.
	3.6.4 Concrete in circular spirally-tied columns, having no horizontal reinforcing crossing into the region bounded by the vertical reinforcement, may be deposited from the top of the column form such that no separation of the coarse aggregate from th...

	3.7 CAST-IN-PLACE ROOF CONSTRUCTION
	3.7.1 The roof and drop panels shall be constructed to the dimensions and slope provided on the approved drawings. Provisions shall be made to ensure proper slope and reinforcing cover.
	3.7.2 Roof formwork shall not vary from slope shown, more than 6.5 mm in 3 meters or 13 mm maximum in 6 meters or more.

	3.8 CONCRETE
	3.8.1 All concrete shall be conveyed, placed, finished, and cured as required by pertinent CSA and ACI standards.
	3.8.2 Weather Limitations
	(1) Unless specifically authorized in writing by the Engineer, concrete shall not be placed without special protection during cold weather when the ambient temperature is below 5 degrees C and when the concrete is likely to be subjected to freezing te...
	(2) During hot weather, concreting shall be in accordance with the requirements of CSA-A23.1, clause 7.4.1.4 or ACI 305.
	(3) Placement of concrete during periods of low humidity (below 50%) shall be avoided when feasible and economically possible, particularly when large surface areas are to be finished. In any event, surfaces exposed to drying wind shall be covered wit...

	3.8.3 Finishes
	(1) The floor slab shall receive a bull float finish or Fresno finish. The top of the wall footing, exterior to the waterstop, shall receive a steel trowel or magnesium trowel finish.
	(2) Column footings shall receive a steel trowel finish on the top surface and a form finish on the sides.
	(3) Columns shall have a form finish.
	(4) The interior surface of the tank wall shall have a form finish.
	(5) The top surface of the roof shall receive a light broom finish and a form finish on the bottom and edge surfaces.
	(6) Exterior shotcrete shall receive a natural gun /nozzle finish.

	3.8.4 Curing
	(1) Concrete shall be cured using water methods, sealing materials, or curing compounds. Curing compounds shall not be used on surfaces to which decorative coatings, mortar, or shotcrete is to be applied. Curing compounds used within the tank shall be...

	3.8.5 Testing
	(1) For all concrete, two sets of five cylinders for the first 40 m3, and one set of five cylinders for every 80 m3 thereafter placed in the same day.  Two cylinders shall be tested at seven days, two at twenty-eight days, and one held as a spare.
	(2) Cubes may be used in place of cylinders if the cubes are prepared and tested per an accepted national standard in the region where the project is located.
	(3) Slump, air content and temperature testing shall be performed on each truck where cylinders are taken.
	(4) All concrete and shotcrete testing shall be in accordance with CSA-A23.2, ASTM C31M and C39M or similar national testing standard, at the expense of the Contractor, and shall be conducted by an independent testing agency approved by the Engineer.


	3.9 SHOTCRETING
	3.9.1 Weather Limitations
	(1) Shotcrete shall not be placed in freezing weather without provisions for protection against freezing. Shotcrete placement can start without special protection when the temperature is 1 degree C and rising, and shall be suspended when the temperatu...
	(2) Hot weather shotcreting shall be in accordance with the requirements of ACI 506R, CSA-A21.1, ACI 301 and ACI 305.

	3.9.2 Coating Over Prestressing Strand
	(1) Each prestress strand shall be individually encased in shotcrete. Shotcrete thickness shall be sufficient to provide a clear cover over the strand of at least 9.5 mm.
	(2) Finish cover coat shotcrete shall be applied as soon as practical after the last application of strand coat.
	(3) The minimum final shotcrete cover over the outermost prestressing strand layer shall be 25 mm.

	3.9.3 Placement of Shotcrete
	(1) Shotcrete shall be applied by automated shotcrete equipment using the wet mix process only. Nozzles shall be kept mounted on power driven machinery enabling the nozzle to travel parallel to the surface to be sprayed at a uniform linear or bi-direc...
	(2) Shotcrete shall be applied by an ACI 506R certified nozzleman.
	(3) For localized touchup, manually applied shotcrete is allowed.  For manually applied shotcrete, the nozzle shall be held at a small upward angle not exceeding 5 degrees and constantly moving during application in a smooth motion with the nozzle poi...

	3.9.4 Curing
	(1) Shotcrete shall be cured using water curing methods, sealing materials or curing compounds at the option of the Tank Prestresser. Curing compounds shall not be used on surfaces to which decorative coatings, mortar or shotcrete is to be applied. Cu...
	(2) Water curing is not required should additional shotcrete be applied on the entire wall surface within the following twelve hours.
	(3) Indiscriminate use of continuous water cure for intermediate layers shall be avoided.
	(4) Complete shotcrete surfaces, which do not receive any additional coatings, may be water cured for a period of at least seven days by encapsulating the shotcrete inside of plastic sheeting.

	3.9.5 Testing
	(1) Testing of shotcrete shall be in accordance with ACI 506R, except as specified herein. One test panel shall be made for each of the following operations: core wall, strand cover, and cover coat. Test panels shall be made from the shotcrete as it i...
	(2) The sample slab shall be moist cured in a manner identical with the regular surface application. The sample slab shall be sent to the testing laboratory. Nine 80 mm cubes shall be cut from the sample slab and subjected to compression tests in acco...
	(3) At the Contractor’s option testing of shotcrete applied with an automated process shall be in accordance with ACI 301 and conform to Division 13, Section 3.08.E “Concrete Testing” of these specifications in lieu of that indicated in Section 3.09.E.1.


	3.10 PRESTRESSING
	3.10.1 Circumferential Prestressing:
	(1) The circumferential stressing system shall produce a continuously, electronically (or substantial equivalent) monitored permanent stress or force recording along its full length as it is being applied and the stress variation in any strand at any ...
	(2) No manual, individual or intermittent force readings taken on wrapped strand in full bodily contact with the wall will be accepted. Force readings based on anything other than instantaneous force readings, as the strand is being tensioned, and wra...
	(3) The prestressing system shall be capable of applying a continuous wrapped force at any point around the circumference within the specified tolerances. Circumferential stressing systems based on jack-operated cable or rod-type tendons will not be a...
	(4) Each coil of prestressing shall be temporarily anchored at sufficient intervals to minimize the loss of prestress in case a strand breaks during wrapping.
	(5) Minimum clear distance between prestressing strands is 9.5 mm or 1.5 strand diameters, whichever is greater. Any wraps or strands not meeting the spacing requirements shall be respaced. Prestressing shall be placed no closer than 50 mm from the to...
	(6) The band of prestressing normally required over the height of an opening shall be displaced into circumferential bands immediately above and below the opening to maintain the required prestressing force. Bundling of the prestressing strand shall b...
	(7) Ends of individual coils shall be joined by suitable steel splicing devices capable of developing the full strength of the prestressing strand.

	3.10.2 Vertical Prestressing:
	(1) All permanent anchor hardware shall have a ball-shaped threaded nut that can be screwed down on to a matching cone-shaped bearing surface in the bearing plate after the desired tension on the anchor hardware and/or prestressing steel has been appl...
	(2) All vertical threadbar forces and elongations shall be simultaneously, permanently electronically monitored and recorded on graph paper from start to finish of each stressing operation.
	(3) All ducts shall be clean and free of water and deleterious materials that would impair bonding of the grout or interfere with grouting procedures.
	(4) Epoxy injection pipes shall be fitted with positive mechanical shutoff valves, which shall not be removed within the first twenty-four hours. Epoxy injecting of threadbars shall be started at the lowest grout connection. Each vertical threadbar du...
	(5) In cold weather, and especially during frosts, special precautions shall be taken to avoid the freezing of grout. In the event that the grouting procedure cannot be postponed, the wall temperature shall be kept above the freezing point with hot b...
	(6) Upon completion of the vertical stressing and grouting operation, all anchor pocket areas above the anchor nuts shall be drypacked with a one part cement to two parts sand mortar mix or non-shrink grout immediately after the epoxy coating on the i...
	(7) The inside surfaces of any metal cans to be drypacked shall be coated with a two part epoxy. The drypack surface shall be finished flush with the adjoining concrete surface.
	(8) Vertical prestressing threadbars be securely fastened in place to reinforcing steel and form ties to prevent movement during placement of concrete. Placing of vertical threadbars shall be done to proper locations, elevations and alignments, with a...
	(9) All vertical threadbars shall be flushed with water from the top immediately upon completion of the wall concrete vibrating operation.
	(10) Upon completion of the water flushing operation of vertical threadbars, the ducts shall be given a short burst of compressed air from the top only to remove any accumulations of water at the bottom of the ducts.
	(11) Cleaning of threadbars with air only, or removal of water with air from the bottom connection, will not be permitted.
	(12) Anchor plates shall be installed at right angles to the threadbar alignment near the anchor. Anchor plates shall be installed with long sides, if applicable, aligned parallel with the wall forms and secured to prevent rotation while wall concrete...
	(13) Unless indicated otherwise on the drawings, the minimum concrete cover around metal anchor pockets and bearing plates shall be 40 mm.


	3.11 ABRASIVE BLASTING
	3.11.1 Exterior surfaces of the concrete core wall, which will receive prestressing shall be abrasive blasted, regardless of the forming method used, by a mechanical etching or shotblast system combined with a vacuum recovery system, or a self-contain...

	3.12 DISINFECTION
	3.12.1 The Contractor shall, at the completion of tank construction, thoroughly clean the interior of the tank.
	3.12.2 The Contractor shall notify the Engineer prior to disinfecting the tank. Disinfection shall meet with the approval of the Engineer, AWWA C652, and the appropriate governmental agency.
	3.12.3 The tank floor and interior of the wall shall be disinfected by using a solution of chlorine and water per Method 2 of AWWA C652.  Should local requirements differ, the most stringent requirements shall govern.

	3.13 WATERTIGHTNESS TEST
	3.13.1 Upon completion, the tank shall be tested to determine watertightness per ACI 372R including tank walls, floor slabs and tank roof. The tank shall be filled with potable water to the maximum level and be allowed to stand for at least 24 hours.

	3.14 CLEAN-UP
	3.14.1 The premises shall be kept clean and orderly at all times during the work. Upon completion of construction, the Contractor shall remove or otherwise dispose of all rubbish and other materials caused by the construction operation. The Contractor...



	33 20 17 Carbon Steel Pipe Welding_FINAL
	1. GENERAL
	1.1 Scope
	.1 This section specifies the requirements for the welding process, such as procedure qualification, welder qualification, lineup, welding, and weld testing, in accordance with the latest edition of shop welding applications, and field-welding applica...

	1.2 Reference Standards
	.1 Conformance to the following reference standards:
	.1 ANSI B31.3
	.2 CSA Z662



	2. PRODUCTS
	2.1 Pipe
	.1 Steel pipe:  to ASTM A106 or A53, Grade B, Sch. 40 seamless or welded pipe to ANSI B36.10.  Refer Section 33 11 33 for additional Piping Specifications.

	2.2 Filler Material
	.1 Shielded metal arch electrodes (manual welding) to conform to CSA W48.3.  Grade to be of tensile strength equivalent to or greater than the ultimate tensile strength of the parent metal, and to be suitable for the electric current characteristics, ...

	2.3 End Bevels
	.1 Provide pipe ends with mill bevels.  Bevels to be 30o with a vertical lip of 1.60 mm unless specified otherwise.  Field bevels to be reasonably smooth and uniform, and dimensions shall be in accordance with the qualified welding procedure.

	2.4 Bell and Spigot Tolerances
	.1 5/64” (2mm) all around max., gap, equally spaced
	.2 2/64” (0.8mm) all around min. gap, equally spaced

	2.5 Equipment
	.1 Welding equipment to be 200 A or larger DC machines, and to be designed and maintained in an acceptable condition to obtain the specified results.


	3. EXECUTION
	3.1 General
	.1 Welding to be performed using procedures qualified to CSA Z662, Clause 7.2.  Surfaces to be welded shall be smooth, uniform, free of fins, lamination, tears, slag, grease, paint, and other deleterious conditions which might adversely affect welding...

	3.2 Welder Qualification
	.1 Welders engaged on the work to possess valid certificates of qualification from the appropriate governing authority for pipeline welding in the flat, vertical, and overhead positions.  Certificates to be for the shielded metal arc method of welding...
	.2 Welders to qualify under CSA Z662, Clause 7.2.6, (Field).  Welders to qualify under CSA Z245 (Shop).
	.3 A record shall be made of the test given to each welder and of the detailed results of each test.  Maintain record and a list of qualified welders and procedures in which they are qualified to be provided to the Engineer.  Welders may be required t...

	3.3 Qualification of the Welding Procedure
	.1 Prepare test joints in accordance with the proposed welding specification and as stated in the proposed welding procedure submitted to the Engineer.  Give Engineer written notice of when and where the welding of the test joints will take place so t...

	3.4 Weather Conditions (Field Welding)
	.1 .1 Per CSA Z662, Clause 7.2.7, welding shall not be done when the quality of the completed weld would be impaired by prevailing weather conditions, including but not limited to moisture, blowing sands, high winds, or low temperatures.  Windshields ...
	.2 If, in the opinion of the Engineer, protection from prevailing weather conditions is necessary, then welding shall cease until this protection has been placed correctly.  The Contractor will not be compensated for "downtime" delays of this nature.
	.3 Metal surfaces in and adjacent to the welding groove to be dry before welding commences and while welding is in progress.
	.4 When ambient temperature is below 0(C, welding operations to cease, unless an appropriate welding procedure has been qualified.

	3.5 Geotechnical Conditions
	.1 Soft soil conditions or conditions where significant movement can be anticipated
	.1 Change joint type from bell and spigot to butt welds or strengthen the pipeline by increasing yield strength.


	3.6 Production Welding
	.1 Production welding to conform to CSA Z662, Clause 7.2.7 for field welding, and ANSI Code B31.3, Chapter V for shop welding, and the following stipulations.
	.2 No pup shorter than 1 m or 3 pipe diameters, whichever dimension is greater to be installed in the line.  There shall be at least 1 full joint of pipe installed between pups which are shorter than 5 m.  All pups must be moved ahead on a current bas...
	.3 No two weld beads shall be started or stopped in the same location.  Each weld pass shall be visually examined and any defects (i.e., pin holes, slag inclusions, gas pockets, and undercutting, etc.) shall be repaired prior to welding the next pass.
	.4 Striking the arc on the pipe at any point other than the welding groove shall not be allowed.  Any section of pipe which has been arc burned may, at the Engineer's discretion, be cut out and replaced at the Contractor's expense.
	.5 No weld to be subjected to sudden variations in temperature and no welded sections to be subjected to stresses, due to movement of pipe, loading on pipe, etc., until the welds have cooled below 38(C.  Damage caused by the welded pipe being subjecte...
	.6 All temperatures to be measured by pyrometric crayons or other suitable devices approved by the Engineer.
	.7 All passes to have no more than 5 minutes elapse time between the previous pass termination and the commencement of the next pass.  When ambient temperature is below 0(C, maximum allowable elapsed time is 4 minutes.

	3.7 Lineup Clamps
	.1 Use of lineup clamps to conform to CSA Z662, Clause 7.2.7.4.  Internal lineup clamps to be used whenever practicable and when used shall not be removed until root bead is complete.  External lineup clamps may be used only when use of internal lineu...

	3.8 Clearance
	.1 Clearance to be in accordance with CSA Z662, Clause 7.2.7.8.  When the pipe is welded in a trench, bell hole to be of sufficient size to provide the welder or welders ready access to the joint so that their skill is not impaired.  When pipe is weld...

	3.9 Pipe Handling
	.1 Extreme care to be exercised to prevent damage to pipe.  Damage to be repaired as directed by the Engineer and at the expense of the Contractor.  Bevel ends to be repaired if damaged.
	.2 All dents in the pipe deeper than 3.20 mm to be removed by cutting and remaining dented portion of the pipe, rebevelling the cut ends, welding and recoating.

	3.10 Inspection
	.1 Inspection will be conducted in accordance with ANSI B31.3.  After completion of the welding operation, pipe to be left uncoated for a period sufficient to permit Engineer to carry out tests on the welds. Contractor to allow a reasonable time for E...
	.2 Work performed will be rigidly inspected.  Such inspection shall not relieve Contractor of responsibility for performing work in conformance with the specifications.  Notify Engineer in advance of performing any work in order that inspection may be...
	.3 Radiographic inspection to be carried out by operators certified in conformance with CSA W178 and W178.2.
	.4 As per ASME B31.1 fluid service category is Normal. Therefore, welding inspection by Radiography/NDE required for 5% of welds.
	.5 Engineer may use any method of additional inspection necessary to establish quality control and ensure adherence to welding procedures.  Engineer has the right to accept or reject any weld not meeting the approved procedures and/or specified requir...

	3.11 Repair or Removal of Weld Defects
	.1 Repair or removal of weld defects to be in accordance with CSA Z662, Clause 7.2.10.  Backwelding is not allowed without qualification of the welding procedure used.
	.2 All costs for repairing defective welds, including radiographic inspection of the corrected work, to be borne by the Contractor.

	3.12 Coasted Pipe Protection and Field Coating
	.1 Protect and prepare for field welding all pipe which has been previously coated.
	.2 After field welding, pipe coating of welded joints in the field to be done in accordance with AWWA C210.  Primer and field coating of bare surfaces to be the same materials as used for shop coating of pipe.
	.3 If damage of the coating occurs in the field, repair damaged portions in accordance with AWWA C210.



	33 20 18 Stainless Steel Pipe Welding_FINAL
	1. GENERAL
	1.1 Description
	.1 This Section specifies the requirements for stainless steel piping and welded joints.

	1.2 Codes
	.1 Do all work associated with the welding process, such as procedure qualification, welder qualification, lineup, welding, and weld testing, in accordance with the latest edition of ANSI B31.3 shop welding applications, and CSA Z662.


	2. PRODUCTS
	2.1 Pipe
	.1 See section 35 20 18A for Stainless Steel Piping Detailed Specification.
	.2 Stainless steel pipe to be rated Schedule 10.
	.3 Pipe Grade to be 316L.

	2.2 Filler Material
	.1 Shielded metal arc electrodes (manual welding) to conform to CSA W48.3.  Grade to be of tensile strength equivalent to or greater than the ultimate tensile strength of the parent metal, and to be suitable for the electric current characteristics, p...

	2.3 End Bevels
	.1 Provide pipe ends with mill bevels.  Bevels to be 30  with a vertical lip of 1.60 mm unless specified otherwise.  Field bevels to be reasonably smooth and uniform, and dimensions are to be in accordance with the qualified welding procedure.

	2.4 Equipment
	.1 Welding equipment to be 200 A or larger DC machines, and to be designed and maintained in an acceptable condition to obtain the specified results.


	3. EXECUTION
	3.1 General
	.1 Perform welding using procedures qualified to CSA Z662, Clause 7.2.  Surfaces to be welded are to be smooth, uniform, free of fins, lamination, tears, slag, grease, paint, and other deleterious conditions which might adversely affect welding.  All ...
	.2 In accordance with Section 00 13 30, submit five (5) copies of proposed welding procedure to Engineer using the forms provided at the end of this Section.  Provide details for procedure to be used to prepare the test joints required for qualification.

	3.2 Welder Qualification
	.1 Welders engaged on the work to possess valid certificates of qualification from the appropriate governing authority for pipeline welding in the flat, vertical, and overhead positions.  Certificates to be for the shielded metal arc method of welding...
	.2 Welders to qualify under CSA Z662, Clause 7.2.6.
	.3 Make a record of the test given to each welder and of the detailed results of each test.  Record to be maintained by Contractor and a list of qualified welders and procedures in which they are qualified to be provided to the Engineer.  Welders may ...

	3.3 Qualification of the Welding Procedure
	.1 Prepare test joints in accordance with the proposed welding specification and as stated in the proposed welding procedure submitted to the Engineer.  Give Engineer written notice of when and where the welding of the test joints will take place so t...

	3.4 Field Welding
	.1 No field welding of stainless pipe.

	3.5 Production Welding
	.1 Production welding to conform to CSA Z662, Clause 7.2.7 for field welding, and ANSI Code B31.3, Chapter V for shop welding, and the following stipulations.
	.2 No pup shorter than 1 m or three (3) pipe diameters, whichever dimension is greater to be installed in the line.  There is to be at least one (1) full joint of pipe installed between pups which are shorter than 5 m.  All pups must be moved ahead on...
	.3 No two (2) weld beads are to be started or stopped in the same location.  Visually examine each weld pass and repair any defects (i.e., pin holes, slag inclusions, gas pockets, and undercutting, etc.) prior to welding the next pass.
	.4 Do not strike the arc on the pipe at any point other than the welding groove.  Any section of pipe which has been arc burned may, at the Engineer's discretion, be cut out and replaced at the Contractor's expense.
	.5 No weld to be subjected to sudden variations in temperature and no welded sections to be subjected to stresses, due to movement of pipe, loading on pipe, etc., until the welds have cooled below 38 C.  Damage caused by the welded pipe being subjecte...
	.6 All temperatures to be measured by pyrometric crayons or other suitable devices approved by the Engineer.
	.7 All passes to have no more than five (5) minutes elapse between the previous pass termination and the commencement of the next pass.  When ambient temperature is below 0 C, maximum lapse time allowable is four (4) minutes.
	.8 Use inert gas backing for stainless steel welding.  Solar flux prohibited for liquid commodity piping.
	.9 For stainless steel pipes carrying solids-containing liquids or slurries pickle all joints and heat affected zones on interior and exterior.  Use of pickling paste subject to Engineer’s review.  Observe regulatory requirements for disposal of acid.
	.10 Passivate exterior of all stainless steel welds after completion.  Neutralize and rinse joints.

	3.6 Lineup Clamps
	.1 Use of lineup clamps to conform to CSA Z662, Clause 7.2.7.4.  Internal lineup clamps to be used whenever practicable and when used are not to be removed until root bead is complete.  External lineup clamps may be used only when use of internal line...

	3.7 Clearance
	.1 Clearance to be in accordance with CSA Z662, Clause 7.2.7.8.  When the pipe is welded in a trench, bell hole to be of sufficient size to provide the welder or welders ready access to the joint so that their skill is not impaired.  When pipe is weld...

	3.8 Pipe Handling
	.1 Extreme care to be exercised to prevent damage to pipe.  Damage to be repaired as directed by the Engineer and at the expense of the Contractor.  Bevel ends to be repaired if damaged.
	.2 All dents in the pipe deeper than 3.20 mm to be removed by cutting dented portion of the pipe out, rebevelling the cut ends, welding and recoating.

	3.9 Inspection
	.1 Inspection will be conducted in accordance with ANSI B31.3.  After completion of the welding operation, pipe to be left uncoated for a period sufficient to permit Engineer to inspect the welds.
	.2 Work performed will be rigidly inspected.  Such inspection will not relieve Contractor of responsibility for performing work in conformance with the specifications.  Notify Engineer in advance of performing any work in order that inspection may be ...
	.3 Ten percent of welds are subject to radiographic inspection, the cost of which will be borne by the Contractor.  Radiographic inspection to be carried out by operators certified in conformance with CSA W178.1 and W178.2.
	.4 Engineer may use any method of additional inspection necessary to establish quality control and ensure adherence to welding procedures.  Engineer has the right to accept or reject any weld not meeting the approved procedures and/or specified requir...

	3.10 Repair or Removal of Weld Defects
	.1 Repair or removal of weld defects to be in accordance with CSA Z662, Clause 7.2.10.  Backwelding is not allowed without qualification of the welding procedure used.
	.2 All costs for repairing defective welds, including radiographic inspection of the corrected work, to be borne by the Contractor.



	33 20 18A Stainless Steel Piping - Detailed Specification Sheet_FINAL
	1. GENERAL
	1.1 Description
	.1 The following pages provide a summary of the pipe materials and reference specifications for use in the work and should be read in conjunction with Section 33 11 13.  Furnish all piping and appurtenances in accordance with the requirements of this ...
	.2 Table 1 summarizes the commodities and the general pipe material to be provided.  See Part 2 for specific applications and the Detailed Pipe Specification Sheets.

	1.2 Table 1:  Process Fluids and Pipe Materials

	2. PRODUCTS
	2.1 General
	.1 Detailed stainless steel piping specification sheets follow.



	33 20 19 Valves_FINAL
	1. GENERAL
	1.1 Description
	.1 This Section specifies the supply, installation and testing of manually operated valves used for isolation, manual throttling, and bypass; and for specialty valves not requiring electric or pneumatic actuation.

	1.2 Definitions
	.1 Valve Identification
	.1 Process valves are identified in the Drawings by valve symbols.  Refer to the Drawings for lists of valve symbols and labels.

	.2 Actuators
	.1 Valves are supplied with their standard operators as detailed in Part 2 unless otherwise noted in Section 33 20 20.

	.3 Detailed Valve Specification Sheets
	.1 Detailed Process Valve Specification Sheets are provided in Section 33 20 20 for each type of process valves which are:
	.1 Identified in the Drawings with a valve symbol and/or,
	.2 Included in this Section

	.2 Where there is a conflict between valves described in this Section and other valves described in Division 33 conform to the most stringent requirements.

	.4 Specialty Valve Data Sheets
	.1 Not used.


	1.3 System Responsibility
	.1 Unit Responsibility
	.1 Assign unit responsibility to the Valve Supplier for providing a fully functioning and operable system in accordance with the performance specification of this Section.
	.2 Valve Supplier takes responsibility to ensure the compatibility between the valve body and the actuator, including sizing and mounting requirement of the actuator.
	.3 Valve Supplier takes responsibility to ensure the mounting orientation of the mated actuator provided is suitable for the location as indicated on Drawings.
	.4 Coordinate all Electric Actuators with both Electrical drawing no. E-001 and valve specification sheets 33 20 20.


	1.4 Submittals for Review
	.1 Submit the following information in accordance with Section 01 33 00:
	.1 Catalogue cuts and/or Shop Drawings for each type of valve indicating the valve number, materials of construction, dimensions, head loss characteristics through the valve, operating torque and valve end configuration.
	.2 An amended Detailed Valve Specification Sheet for all valves.  Indicate with check marks where the valve supplied meets the requirements specified and with written amendments where the product differs from the specification.


	1.5 Submittals
	.1 Submit the following information in accordance with Section 01 33 00:
	.1 Catalogue cuts and/or shop drawings for each type of valve indicating the valve number, materials of construction, dimensions, head loss characteristics through the valve, operating torque and valve end configuration.
	.2 An amended Detailed Valve Specification Sheet for all valves.  Indicate with check marks where the valve supplied meets the requirements specified and with written amendments where the product differs from the specification.
	.3 Operating and Maintenance data for client in operation and maintenance manual, as specified in Section 01 79 19.  Include complete description of operation together with detailed drawings, a complete list of replacement and repair parts, and parts ...
	.4 Anti-Cavitation
	.1 As part of the shop drawing submission, the valve manufacturer shall submit detailed sizing and cavitation analysis (using independent third party software) to support the selection of the valve. The pressure drop and flow ranges for each valve are...
	.2 The cavitation analysis should clearly demonstrate that, where required, the valve manufacturers cavitation solution will prevent main valve cavitation damage under the stated operating conditions. The control valve manufacturer shall warranty the ...



	1.6 Shipment, Protection and Storage
	.1 Deliver valves to Work Site in accordance with manufacturer’s specifications, and using loading methods which do not damage casings or coatings.
	.2 Valves will be clearly tagged stating size, type, coatings and mating parts.
	.3 Store on-site until ready for client in the work using methods recommended by the manufacturer to prevent damage, undue stresses, or weathering.


	2. PRODUCTS
	2.1 General
	.1 Provide valves of the same type, size range and service from a single Manufacturer.
	.2 Provide new, unused valves for the work, unless notes otherwise.
	.3 Valve materials to be free from defects or flaws, with true alignment and bores.
	.4 Unless otherwise indicated on the Process and Instrumentation Drawings, valves shall be the same size as the pipe run in which they are to be installed.
	.5 Clearly mark valve bodies in raised lettering to indicate the valve type, rating, and where applicable, the direction of flow.  Conform to MSS SP25
	.6 Provide padlockable lockout feature on all sizes of the following valve types:
	.1 Automated Control Valves (electric and pneumatic);
	.2 Specialty Valves;
	.3 Manual Isolation and Shut-off Valves;

	.7 Specific requirements for the materials, ratings and service conditions for each valve are listed in Sections 33 20 20.
	.8 Valves to open counter-clockwise.
	.9 All surfaces in contact with potable water shall be constructed of materials certified as suitable for contact with drinking water by an accredited certification organization in accordance with ANSI/NSF 61 “Drinking Water System Components – Health...

	2.2 Drawings
	.1 The Process and Instrumentation Drawings indicate major process valves required for the process to operate as intended.
	.2 The detailed process Drawings and process Standard Drawings indicate the valves as noted on the Process and Instrumentation Drawings plus other valves required for isolation.
	.3 In pipe runs, less than 100 mm diameter, in addition to the valves indicated on the P&ID’s, detailed Process Drawings and Standard Drawings, provide isolation valves in straight pipe runs at intervals no greater than 60 m and at takeoffs to individ...
	.4 Provide valves and taps on top of pipe at high point in all liquid pipe runs greater than 60 m length where the change in slope exceeds 4 percent.
	.5 Where a valve may be required for the process to function correctly or is required to satisfy fire and safety codes but it is not shown in the Drawings, inform the Engineer and provide details and suggestions for remedial action.  Do not commence p...

	2.3 Valve Ends
	.1 In pipe runs less than 75 mm diameter provide valves with female threaded ends, unless indicated otherwise.  Threads to conform to ANSI B1.20.1.
	.2 Valves in pipe runs equal to or greater than 75 mm diameter to be flanged unless indicated otherwise.
	.3 For cast iron body valves, drill flanges to Class 125 pattern conforming to ANSI B16.1.  For steel body valves, flanges to be Class 150 pattern or Class 300 pattern conforming to ANSI B16.5 or as noted in Section 33 20 20.
	.4 Do not use grooved joint valve ends.
	.5 Use flanged joints for buried and exterior valves.  The flanges to be compatible with the pipe and jointing technique used.
	.6 Lug style wafer body valves shall have tapped holes, suitable for the bolt spacing of the pipe flanges placed on either side of the Lug style water body.
	.7 Wafer body valves shall have positioning holes, suitable for the bolt spacing of the pipe flanges placed on either side of the Lug style water body.
	.8 For gate valves, end flanges shall be integral with the gate valve body and be faced and drilled in accordance with ANSI B16.1, Class 125 flanges.

	2.4 Manual Operators
	.1 Provide valves with manual operators unless specifically indicated otherwise on the P&IDs, detailed Drawings, process Standard Drawings.
	.2 For hand wheels, clearly show the direction of opening in raised lettering and symbols.
	.3 Hand wheel diameter to conform to the following:
	.4 Lever operators to conform to the following dimensions:
	.5 Quarter turn lever operators to be perpendicular to the pipe run when the valve is closed.
	.6 For ball valves lever operators to be two-position.  For butterfly valves provide ten (10) position latching levers except where used to balance air flows.  Where used to balance air flows provide infinite position, screw down levers.
	.7 The maximum pull at the end of the lever arm not to exceed 300 N when one side of the valve is at test pressure and one side is at atmospheric pressure.  Where greater than this force would be required to operate the valve with a lever, provide a g...
	.1 Ball Valves:  less than 150 mm, lever operator; greater than or equal to 150 mm, gear operator.
	.2 Butterfly Valves:  less than 250 mm, lever operator; greater than or equal to 250 mm, gear operator.

	.8 Gear operator to be worm gear type, equipped with a hand wheel and a visual indicator of the valve position.  Equip operators with adjustable mechanical stop-limiting devices to prevent overtravel of the disc/ball in the open and closed positions a...
	.9 For manual valves on lines 75 mm and greater, mounted over 2.0 metres above the operating floor, provide chain wheel gear operators.  Design the operator so that a force of 150 N is sufficient to open the valve when one side of the valve is at test...
	.10 Manual operators for butterfly and gate valves for buried service to include an AWWA operating nut and be gasketed and grease packed for submerged operation at water pressures to 700 kPa.  Operators for exposed service shall be gasketed for weathe...
	.11 Gear and manual operators for submerged service to be permanently lubricated and sealed for operation at water pressures to 700 kPa.

	2.5 Stem and Couplings
	.1 Provide operating stems and couplings of stainless steel, where noted on the Drawings.
	.2 Provide the stem with a slenderness ratio (L/R) less than 200.
	.3 Hollow stems are acceptable but they must be provided with stem guides (mounting brackets) and thrust bearings designed to carry the weight of the stem extension, eliminate load on the stem, and prevent buckling.
	.4 Machine cut the threaded portion of the stem.
	.5 For stems in more than one (1) piece and with a diameter of 44.5 mm and larger, join the different sections together by threaded and bolted connections.
	.6 Groove and key the couplings.  The couplings are to be of greater strength than the stem.
	.7 Provide stem guides of stainless steel, type 304 and UHMWPE bushed.

	2.6 Valve Stem Extension
	.1 Provide valve stem extensions where additional clearance is required for pipe insulation, deep installations and for all submerged or buried valves and other locations where valve operation without the extension is difficult, and in manholes.
	.2 Where angle valve stem extensions are employed, they shall be angle geared.  Universal joint types are not permitted.
	.3 For all valves equal to or greater than 150 mm requiring stem extensions, provide pedestal mounted operators as shown on the process mechanical drawings and standard details.

	2.7 Valve Boxes
	.1 Provide valve boxes (Nelson box style) for all buried valves as per the mechanical and civil drawings and standard details.

	2.8 Insulation
	.1 Not Used.

	2.9 Protective Coatings
	.1 Unless otherwise specified, provide valves coated in accordance with Section 33 20 20.

	2.10 Backflow Preventers
	.1 Unless otherwise specified, provide Tideflex type backflow preventer valves (duckbill style)

	2.11 Spare Parts
	.1 Provide a list of all spare parts which would be expected to be required under normal conditions for a period of five (5) years.
	.2 Contractor to provide pricing for spare parts.

	2.12 Pressure Reducing Valves
	.1 The main valve shall provide a drip-tight seal using a mechanically retained resilient disc against the stationary AISI 316 stainless steel seat ring.
	.2 All main valve fasteners (bolts, nuts, studs, cap screws) shall be supplied as 304 stainless steel. All bonnet bolts shall be fitted with stainless steel washers to prevent damage to the bonnet coating.

	2.13 Pilot Controls
	.1 The pressure reducing pilot shall be a normally open pilot with a spring to adjust the pressure setting. The pilot shall be self-cleaning and self-flushing with the outlet of the pilot located at the bottom of the pilot flow with the pilot stem out...
	.2 The pilot trim, consisting of a seat ring, stem and yoke shall be constructed of AISI 316 stainless steel.
	.3 For valves 75mm and larger, (3) pilot isolation ball valves shall be supplied as standard. Pilot isolation ball valve(s) shall be constructed of 316 stainless steel with stainless steel handle operator.
	.4 For valves 75mm and larger, a pilot strainer shall be supplied as standard. Strainer material to be ASTM A351 CF8M stainless steel with a 40-mesh or 80-mesh 316 stainless steel screen. The external pilot strainer shall have a removable plug for eas...


	3. execution
	3.1 Preparation
	.1 The valve and piping arrangement indicated in the Drawings is based on typical dimensions for valves of the specified type.  Make the necessary modifications in the piping to allow for discrepancies between the valve dimensions shown and those supp...
	.2 Prior to the installation of the valves, field measure and check all equipment locations, pipe alignments, and structural installation.  Ensure that the valve location and orientation provides suitable access to manual operators and that sufficient...
	.3 Where conflicts are identified, inform the Engineer and initiate the necessary piping modifications at no cost to the Client.

	3.2 Valve Installation
	.1 Install valves as per the contract drawings.
	.2 In horizontal pipe runs other than in locations where space does not permit, mount all valves except for butterfly valves and trunnion ball valves with a vertical operating shaft with the actuator at the top.  In no case install a valve with the op...
	.3 Mount butterfly valves and trunnion ball valves with the shaft in a horizontal orientation, unless notes otherwise on Drawings.
	.4 When joining valves to pipe or fittings, do not over torque bolts to correct for misalignment.
	.5 Support valves in position using temporary supports until valves are fixed in place.
	.6 Permanently support valves to prevent transmission of loads to adjacent pipework and/or equipment.
	.7 Generally pipe supports and hangers are not shown unless for indication purposes only.
	.8 Install gate valves in the closed position.
	.9 Install valves which are bubble tight in one direction to seal in a direction opposite to normal flow unless otherwise noted or directed by the Engineer.
	.10 Unless otherwise specified, install single seated ball valves with the seat downstream.
	.11 Install all valves in accordance with the Manufacturer’s recommendations.

	3.3 Insulation
	.1 Not Used

	3.4 Valve Testing
	.1 Operate valves under simulated and/or actual process conditions to ensure they operate as intended.
	.2 Valves shall be pressure tested in conjunction with the pipes in which the valves are installed as per MMCD specifications.



	33 20 20 Detailed Valve Specification Sheets_FINAL
	1. GENERAL
	1.1 Description
	.1 The following pages provide a summary of the valve body materials, valve performances and reference specifications for use in the Work and should be read in conjunction with Section 33 20 19 and the contract drawings.  Furnish all valves in accorda...
	.2 Table 1 references commodities and the valves acceptable for use with these commodities, unless otherwise specified.  The valve abbreviations of Table 1 indicate the Detailed Valve Specification Sheet to be referenced.  Provide the valve type as in...
	.3 Named Acceptable Products are given in this Section to define basic materials and performance criteria required for each valve type.  Modify valves as specified to meet the service requirements of the system and detailed specifications.  Other prod...

	1.2 Definitions
	.1 Abbreviations used in Detailed Valve Specification Sheets:
	.1 BV – Ball Valve
	.2 BF – Butterfly Valve
	.3 CV – Check Valve
	.4 GV – Gate Valve
	.5 PRV – Pressure Reducing Valve



	2. PRODUCTS
	2.1 General
	.1 Detailed Valve Specification Sheets Follow.



	33 49 15 Manholes , Catch Basins and Valve Chambers_FINAL
	1. General
	1.1 DESCRIPTION
	.1 This section specifies requirements for the supply and installation of precast manholes, catch basins, and valve chambers.

	1.2 Sumittals for review
	.1 Submit documents in accordance with Section 01 32 19.
	.2 Submit manufacturer's test data and certification at least four (4) weeks prior to commencing work.  Include manufacturer’s drawings, information and shop drawings.
	.3 Submit shop drawings of precast concrete manhole, vertical sections and lids.  Structural design and supporting data submitted to bear stamp and signature of qualified professional engineer registered or licensed in Province of British Columbia, Ca...


	2. Products
	2.1 MATERIALS
	.1 Cast-in-place concrete: Refer to Section 03 30 00.
	.1 Cement:  to CAN/CSA-A5, type 10.
	.2 Concrete mix design to produce 20 MPa minimum compressive strength at twenty-eight (28) days.

	.2 Concrete reinforcement:  Refer to Section 03 20 00.
	.3 Precast manhole units:  to ASTM C 478M, H2O loading, circular or oval.  Top sections eccentric cone or flat slab top type with opening offset for vertical ladder installation.
	.4 Joints: to be made watertight using cement mortar or rubber gaskets to ASTM C443.
	.5 Mortar:
	.1 Aggregate:  to CSA A82.56.
	.2 Cement:  to CAN/CSA-A8.
	.3 Ladder rungs:  to Land Industries Safety Threads or approved equal.

	.6 Adjusting rings: to ASTM C 478M.
	.7 Concrete brick:  to CAN3-A165 Series.
	.8 Steel gratings, I-beams and fasteners: as indicated.
	.9 Precast catch basin sections:  to ASTM C478M.
	.10 Precast reinforced concrete valve chambers: to CAN3-A23.4, complete with knock-outs for pipes, precast lid and base, ladder rungs, sump and aluminum hatch opening. The precast reinforced concrete valve chamber must be designed to withstand buoyanc...
	.11 Frames, gratings, covers to dimensions as indicated and following requirements:
	.1 Metal gratings and covers to bear evenly on frames.  A frame with grating or cover to constitute one unit.
	.2 Gray iron castings:  to ASTM A48, strength class 30B and to meet AASHTO H20 loading requirements.
	.3 Fasteners for bolted pressure type lids shall be 316 stainless steel
	.4 Castings: coated with two applications of asphalt varnish.
	.5 Access frames and covers must bear manufacturer identification on casting and shall be heavy duty round manhole frames. Lids to have watertight pick points and shall be sealed with a gasket. Frames to be suitable for casting into concrete slabs.
	.6 Emboss covers with “STORM SEWER” as applicable

	.12 Aggregate and Granular Materials: refer to Section 31 05 15

	1.1 STORMSCEPTOR
	.1 Inline CDS Model 2015-4, 1200mm diameter.
	.1 Rainwater Management is to provide all materials for the stormsceptors.


	3. Execution
	3.1 EXCAVATION AND BACKFILL
	.1 Excavate and backfill in accordance to Section 31 23 01.

	3.2 CONCRETE WORK
	.1 Place concrete reinforcement in accordance to Section 0320003 20 00.
	.2 Do concrete work in accordance to Section 0330003 30 00.

	3.3 MANHOLE INSTALLATION
	.1 Construct units in accordance with details indicated, plumb and true to alignment and grade.
	.2 Complete units as pipe laying progresses.
	.3 Ensure excavation free of water prior to placing concrete. Dewater excavation in and remove soft and foreign material before placing concrete base in accordance with Section 03300MMCD 03 40 01.
	.4 Cast bottom slabs directly on undisturbed ground or when permitted by Engineer set precast concrete base on minimum 150mm of Type 1 fill compacted to not less than 100% Standard Proctor maximum Dry Density in accordance with ASTM D 698 with oversiz...
	.5 Construct base to ensure first precast riser section is set plumb. Set bottom section of precast unit in bed of cement mortar and bond to concrete slab or base. Make each successive joint watertight with Engineer approved material.
	.6 Set all inlet and outlet pipes to specified alignments and elevations.
	.7 Connect concrete pipe into manhole using spigot or bell precast into manhole wall.
	.8 Ensure placement of concrete does not disturb connecting joints. Clean surplus mortar and joint compound from interior surface unit as work progresses.
	.9 Set remaining precast riser sections plumb with joints consisting of cement mortar or gaskets to ASTM C443.
	.10 Bench to direct flow parallel to main flow of sewer.  Form top of benching as high as crown of sewer pipe.  Finish concrete to smooth surface using steel trowel.
	.11 Brace capped inlets or stubs to withstand testing head.
	.12 Set frames by firmly embedding in mortar.
	.13 Plug lifting holes in pipe.
	.14 Apply waterproof membrane for valve chambers in accordance to manufacturer’s recommendations.

	1.1 LEAKAGE TEST
	.1 Upon completion of cleaning and flushing of each section, carry out leakage testing. Specified tests may include one or more of the following:
	.1 Exfiltration test - using water.
	.1 Low pressure air test.
	.1 Infiltration test.
	.1 Rubber ball test, lamp test, mandrel test.
	.1 Individual joint test.

	.1 Perform testing as soon as practicable after jointing and bedding are complete, and service connections have been installed.
	.1 Perform tests in presence of Engineer. Notify Engineer 24 h in advance of proposed tests.
	.1 Install watertight plugs or seals on inlets and outlets of each sewer manhole and fill manhole with water. Leakage not to exceed 0.3% of volume of manhole per hour.
	.1 If permissible leakage is exceeded correct defects . Repeat until acceptable to Engineer.







