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Part 1 - General 
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00 41 43 Tender Form (Unit Price) 8 

00 41 44 Supplementary Tender Information 7 
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00 52 43 Form of Agreement 6 
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00 72 00 General Conditions of the Civil Works Contract (CCDC 18-
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26 

00 72 10 Insurance Requirements (CCDC 41) 2 

00 73 00 Supplementary General Conditions to CCDC 18-2001 7 
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01 10 10 General Instructions 22 

 Schedule A – Payment Adjustment for Fuel Cost 3 

01 21 00 Cash Allowance 1 

01 29 00 Payment Procedures 19 

01 33 00 Submittal Procedures 2 

01 35 29.06 Health and Safety Requirements 6 

01 35 43 Environmental Procedures 5 

01 45 00 Quality Control 2 
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01 77 00 Closeout Procedures 3 
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02 41 16 Structure Demolition 7 
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26 05 20 Wire and Box Connectors 2 
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Division 31 - Earthwork 

31 23 33.01 Excavating, Trenching and Backfilling 9 
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31 37 00 Random Riprap 3 

   

   

Division 32 – Exterior Improvements 
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32 15 60 Roadway Dust Control 1 

32 16 00 Concrete Sidewalks, Curbs and Gutters 7 

32 17 23 Pavement Markings 4 

32 31 13 Chain Link Fences and Gates 6 

32 91 23 Topsoil and Sodding 5 

32 98 00 Reinstatement 3 
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33 05 16 Manholes, Catch Basins and Structures 5 

33 14 16 Water Distribution System 23 

33 41 00 Storm Sewer 8 

33 75 00 Traffic Signals 24 

   

   

Division 34 – Transportation 

34 71 13.25 Vehicle W-Beam Guide Rail 3 

   

   

Division 35 – Waterway and Marine Construction 

35 01 40.92 Preservation of Water Courses and Wetlands 5 

   

   

Appendix A   

Appendix A Geotechnical Investigation 53 

   

   

Appendix B   

Appendix B Phase II Environmental Site Assessment 66 

   

   

Appendix C   
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Appendix D   
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Part 1 General 

1.1 DESCRIPTION OF WORK 

.1 The Work generally includes the realignment and reconstruction of Water Street 
from the HMCS Queen Charlotte Area to Grafton Street, through the 
Charlottetown Event Grounds.  Work on this project consists generally of, but not 
limited to, the following: 

.1 Removals and disposal; 

.2 Environmental protection; 

.3 Watermain installation; 

.4 Storm sewer renewal and catch basin installation; 

.5 Storm sewer outfall construction by trenchless methodology; 

.6 Service renewals; 

.7 Accommodating existing infrastructure; 

.8 RRFB pedestrian crossing installation; 

.9 Street lighting bases, poles/fixtures and underground conduit installations; 

.10 Common excavation, site grading and material disposal; 

.11 Concrete curb and sidewalk installation; 

.12 Asphalt multi-use path installation; 

.13 Granular placement and pavement structure construction; 

.14 Asphalt paving; 

.15 Pavement markings and signage; 

.16 Reinstatement; and 

.17 Traffic control. 

1.2 LIST OF DRAWINGS 

 

DRAWING NO. TITLE 

 Cover Sheet 

2-1 Overall Site Plan Surface Works 

4-1 Water Street Plan & Profile STA 2+300 to 2+460 

4-2 Water Street Plan & Profile STA 2+460 to 2+620 

4-3 Water Street Plan & Profile STA 2+620 to 2+780 

4-4 Water Street Plan & Profile STA 2+780 to 2+920 

4-5 Storm Outfall Plan & Profile STA 4+000 to 4+130 

4-6 Maritime Electric Storm Plan & Profile STA 6+000 to 
6+110 
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DRAWING NO. TITLE 

4-7 Maritime Electric Driveway Grading 

4-8 Grading Plans 

4-9 Construction Details 

4-10 Construction Details and Typical Sections 

4-11 Water Street Cross Sections 

4-12 Water Street Cross Sections 

4-13 Water Street Cross Sections 

10-1 Water Street Pavement Markings & Signage 

10-2 Pavement Markings & Signage Details 

10-3 Water Street Lighting Layout Plan 

10-4 Street Lighting Details 

END OF SECTION 
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Part 1 General 

.1 A complete Tender is comprised of the following: 

.1 The Tender Form in its entirety, with all pages and spaces for entry of 
information by Tenderers filled in as instructed. 

.2 Addenda received by the Tenderer during the tendering period. 

.3 Tender Security (refer to Clause 13 herein). 

.2 The tender shall be submitted in a sealed envelope marked as follows: 

TENDER FOR 

 

City of Charlottetown 

Street Rehabilitation – Eastern Gateway (Phase 2) 

File No. 2024-002 

 

and must be delivered to the following address up until 2:00:00 p.m., 
local time, on January 31, 2024, hereinafter referred to as the Tender 
Closing. 

 

Finance Department 

3rd Floor City Hall 

199 Queen Street 

Charlottetown, PE C1A 4B7 

 

.3 Tender opening will occur immediately following tender closing.  Tender opening 
will be public. 

.4 Before tendering, Tenderers should have examined the site of the work and shall 
have satisfied themselves as to the working conditions, including labour 
conditions and labour rules, the nature and kind of work to be done, any special 
risks associated therewith and all other matters which may be necessary in order 
to form a proper conception under which the work will be required to be 
performed.  Tenderers shall not be entitled to claim at any time after execution of 
the Contract that there was any misunderstanding in regard to all such 
conditions. 

.5 The Tenderer shall be deemed to have satisfied itself before submitting a Tender 
as to the correctness and sufficiency of the Tender and the prices entered in the 
Tender Form, and such prices shall be deemed to cover and include all 
obligations under the Contract. 

.6 When forming their estimates and preparing their tenders, Tenderers shall take 
full cognizance of the content of all the Contract Documents listed in Section 
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00 41 43 – Tender Form. 

.7 Any questions, ambiguities, inconsistencies, or uncertainties in the Contract 
Documents which may become apparent to Tenderers when tendering shall be 
sent IN WRITING to: tenders@charlottetown.ca, not less than three (3) working 
days before Tender closing.  Tenderers will be advised simultaneously of any 
decisions on such matters as necessary by means of addenda (which will be 
serially numbered) and posted on the City’s website; 
www.charlottetown.ca/tenders.  All addenda issued shall be incorporated into the 
Contract Documents.  It is the responsibility of the Tenderer to ensure all 
addenda have been received. 

.8 The Tenderer shall fill in the Completion Time and is notified that the completion 
date based on this may be taken into account in considering the tenders. 

.9 All tenders shall be valid for acceptance for sixty (60) calendar days from the 
Closing Date. 

.10 The Agreement is included in the Contract Documents at the time of tendering 
only for information and shall not be completed at the time of tendering. 

.11 The appending of any qualifying clauses to the tender or failure to comply with 
these instructions and with all other relevant provisions contained in the documents 
in the completing of any tender renders such tender liable to disqualification. 

.12 Contract Price to exclude HST.  Harmonized sales tax shall be indicated as a 
separate amount and included in the Total Amount Payable. 

.13 Each tender shall be accompanied by Tender Security in the amount of ten 
percent (10%) of the Total Amount Payable in evidence of the bona fide nature of 
the tender.  This Tender Security shall be in favour of the Owner and shall be in 
the form of a Certified Cheque, irrevocable Letter of Credit or a Bid Bond which 
shall guarantee to the Owner that in the event of the successful Tenderer 
declining to enter into a formal agreement with the Owner as called for in the 
Contract Documents, or declining or neglecting to provide the Insurance or 
Contract Security required by the Contract Documents, then the Owner will be 
reimbursed the additional cost of accepting another tender or Tender Security 
amount, whichever is the lesser. 

.1 The bonds shall be issued by a company whose guarantee bonds are 
acceptable to the Government of Canada.  Use latest edition of CCDC 
Form 220. 

.14 The City of Charlottetown and EXP Services Inc. are to be added to all insurance 
policies as an “Additional Insured”. 

.15 The Tender Security of the unsuccessful Tenderers will be returned to them after 
the Owner enters into a formal agreement with the successful Tenderer or the 
expiration of validity of their tenders, whichever is the sooner. 

.16 On the written acceptance by the Owner of a tender, that tender becomes the 
Contract and the Tenderer who has submitted it becomes the Contractor.  The 
Contractor will be required to enter into a formal agreement with the Owner 
following receipt of a written notice of acceptance from the Owner.  The written 
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notice of acceptance forms a Contract Agreement until the formal “Agreement” is 
executed. 

.17 Within seven (7) days of written acceptance of a tender that tender shall provide 
Contract Security in the amount and form as specified in GC 11.2 and as 
supplemented in Section 00 73 00, and Insurance as specified in GC 11.1. 

.18 Complete the Tender Form in ink and have corrections initialled by the individual 
signing the tender. 

.19 Where manufactured articles are described or specified in the Contract 
Documents by name, catalogue number of a manufacturer or supplier, Tenderers 
shall tender on the basis of using only such articles.  Procedure concerning 
substitution of a specified article with another shall be in accordance with 
equivalents and alternates in Section 01 10 10 – General Instructions. 

.20 The Owner will not defray any expenses whatsoever incurred by Tenderers in the 
preparation and submission of their tenders.  The Owner reserves the right to 
waive any formality or technicality in any tender. 

.21 The Owner reserves the right to accept or to reject any or all tenders received, or 
to select a tender which is deemed by the Owner to be in its best interests, based 
on evaluation of relevant criteria, including quality, service and price. 

.1 City Council shall make the decision as to whether or not a contract shall 
be awarded and to whom it will be awarded. 

.22 Tenders will be evaluated based on compliance with the specification, 
information submitted with the quotation, cost, completion time, experience and 
other factors, which may affect the overall cost and performance of the final 
product. 

.23 Submissions will not be evaluated if the Tender’s current or past corporate or 
other interests may, in the City’s opinion, give rise to a conflict in connection with 
this project. 

.24 At the election of the City, whether or not a bid or tenderer otherwise satisfies the 
requirements of the Tender, the City may reject summarily any tender received 
from a corporation or other person which has been anywise involved in litigation, 
arbitration or alternative dispute resolution with the City within the five (5) year 
period immediately preceding the date on which the Tender was published. 

.25 The City’s evaluation may include information provided by the Tender’s 
references and may also consider the tender’s past performance on previous 
contracts with the City or other institutions. 

.26 The City may prohibit a tenderer from participating in a procurement process 
based on past performance or based on inappropriate conduct in a prior 
procurement process, and such inappropriate conduct shall include but not be 
limited to the following: (a) the submission of tenders containing 
misrepresentations or any other inaccurate, misleading or incomplete 
information; (b) the refusal of the tenderer to honour its pricing or other 
commitments made in its tender; or (c) any other conduct, situation or 
circumstance, as solely determined by the City. 
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.27 Any potential conflict of interest must be disclosed to the City in writing.  Any 

conflict of interest identified will be considered and evaluated by the City.  The 
City has the sole discretion to take the steps they deem necessary to resolve the 
conflict.  If, during the term of the Contract, a conflict or risk of conflict of interest 
arises, the Contractor will notify the City immediately in writing of that conflict or 
risk and take any steps that the City reasonably requires to resolve the conflict or 
deal with the risk. 

.28 Charlottetown may, by written notice to a tenderer, cancel any contract if it is 
found by the City that gratuities, in the form of entertainment, gifts, or otherwise, 
were offered or given by the tenderer, or the agent or representative of the 
tenderer, to any employee or agent of the project with a view toward securing 
favourable treatment with respect to the awarding or amending, or making any 
determinations with respect to performing of such contract. 

.29 Tenders, which in the opinion of the Owner are considered to be informal or 
unbalanced, may be rejected. 

.1 For the purpose of this Section, an unbalanced tender is a tender 
containing a unit price which deviates substantially from, or does not fairly 
represent reasonable and proper compensation for the unit of work bid or 
one that contains prices which appear to be so unbalanced as to 
adversely affect the interests of the City.  The City reserves the right to 
use tenders submitted in response to this Request for Tender or for other 
like or similar work as a guideline in determining if a bid is unbalanced. 

.30 A Tenderer who has already submitted a tender may submit a further tender at 
any time up to the official closing time.  The last submission received shall 
supersede and invalidate all submissions previously submitted by that tenderer 
for this Tender.  Any tenderer may withdraw or qualify his/her submission at any 
time up to the official closing time by re-submitting a new tender to the City.  The 
time and date of receipt will be marked thereon and the new submission will be 
placed in the tender box.  The new submission shall be marked on the sealed 
envelope by the Tenderer as “Resubmission #” along with the name of the 
Tender and to the attention of the Finance Department, as noted above in the 
Tender.  Tenders may be withdrawn at any time prior to opening upon written 
request from the tenderer.  Negligence on the part of the tenderer in preparing 
his/her bid shall not constitute a right to withdraw a tender subsequent to the 
tender opening. 

.31 The project budget is sensitive and following the close of tenders and prior to 
award, it may be necessary to adjust the scope to match available dollars. 
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.32 Over-Budget Bids: 

.1 If the Tender Price of the lowest compliant Tender exceeds the City’s 
project budget or the Engineer’s Estimate for the Project, the City may 
proceed with negotiations with the lowest compliant Tenderer.  Said 
negotiations shall be conducted within a prescribed timeframe to identify 
changes in scope and/or quantities of work, in exchange for a 
corresponding bid price reduction.  Where the City and lowest compliant 
Tenderer establish acceptable changes and a corresponding bid price 
reduction, those changes shall be documented as post-bid addendum. 

.2 Any such negotiations or resulting recommendations shall be conditional 
and subject to the approval of City Council and, in accordance with the 
Limitation of Liability and Waiver set out below, there shall be no liability 
resulting from any failure to award a contract. 

.3 Where acceptable changes and a corresponding bid price reduction 
cannot be successfully negotiated with the lowest compliant Tenderer, the 
City may proceed with a new tender call at a later date. 

.33 Limitation of Liability and Waiver: 

.1 Each Tenderer, by submitting a Tender, agrees that: 

.1 Neither the City nor any of its employees, agents, advisors or 
representatives will be liable, under any circumstances, for any 
Claim arising out of this Tendering Process including but not 
limited to costs of preparation of the Tender, loss of profits, loss of 
opportunity or for any other Claim; and 

.2 The Tenderer waives any Claim for any compensation of any kind 
whatsoever, including Claims for cost of preparation of the 
Tender, loss of profit or loss of opportunity by reason of the City’s 
decision to not accept the Tender submitted by the Tenderer, to 
award a Contract to any other Tenderer or to cancel this 
Tendering Process, and the Tenderer shall be deemed to have 
agreed to waive such right or Claim. 

.34 Tenderers are advised that the City of Charlottetown uses electronic payments 
for goods and services provided to the City.  Payment of invoices will be made by 
way of Electronic Funds Transfer.  The successful tenderer will be required to 
provide the necessary banking information for registration on the City’s system. 

.35 A Cash Allowance has been included in Section 00 41 43 – Tender Form to 
cover additional costs that may occur during the execution of the Contract 
attributed to approved additional work not originally contemplated.  No part of this 
allowance shall be expended without the written direction of the Owner’s 
Representative, and any part not so expended shall be deducted from the 
contingency allowance. 
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Part 2 Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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1. SALUTATION: 
 

.1 To:  City of Charlottetown         

            

            

 
.2 For:  Street Rehabilitation - Eastern Gateway (Phase 2)     

        File No. 2024-002         

            

 
.3 From:              

            

            

 
 
2. TENDERER DECLARES: 
 

.1 That this tender was made without collusion or fraud. 

.2 That the proposed work was carefully examined. 

.3 That the Tenderer was familiar with local conditions. 

.4 That Contract Documents and Addenda No.       to      inclusive were carefully 
examined. 

.5 That all the above were taken into consideration in preparation of this Tender. 

 
 
3. TENDERER AGREES: 
 

.1 To enter into a contract to supply all labour, material and equipment and to do all 
work necessary to construct the Work as described and specified herein for the 
unit prices stated in Subsection 4 hereunder, Schedule of Quantities and Unit 
Prices. 

.2 That the estimated Contract Price shall be the sum of the products of the 
tendered unit prices times the estimated quantities in Subsection 4 hereunder. 

.3 That this Tender is valid for acceptance for sixty (60) days from the time of 
Tender Closing. 

.4 That measurement and payment for Items listed in Subsection 4 hereunder shall 
be in accordance with corresponding Items in Section 01 29 00 – Payment 
Procedures. 

.5 To provide evidence of ability and experience within 7 days of request, including 
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experience in similar work, work currently under contract, senior supervisory staff 
available for the project, equipment available for use on the Work, and financial 
resources.  This information will be taken into consideration at the time of 
Contract Award. 

.6 To execute in triplicate the Agreement and forward same together with the 
specified contract security and insurance documents to the Owner within 
fourteen (14) days of written notice of award. 

.7 That failure to enter into a formal contract and give specified insurance 
documents and contract security within time required will constitute grounds for 
forfeiture of certified cheque or enforcement of bid bond. 

.8 That if certified cheque is forfeited, Owner will retain difference in money 
between amount of Tender and amount for which Owner legally contracts with 
another party to perform the Work and will refund balance, if any, to Tenderer. 

.9 That the Contract Documents include: 

.1 Description of Work and List of Drawings 

.2 Instructions to Tenderers 

.3 Tender Form 

.4 Supplementary Tender Information 

.5 Standard Construction Contract 

.6 Supplementary General Conditions 

.7 Supplementary Specifications 

.8 Addenda as issued and as confirmed in Subsection 2.4 of this Section. 
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4. SCHEDULE OF QUANTITIES AND UNIT PRICES 

ITEM DESCRIPTION UNIT QTY. 
UNIT 

PRICE 
 

AMOUNT 

Street Rehabilitation – Eastern Gateway (Phase 2) 

1.1 Precast Structures      

 .01  750mm dia. Catch Basin ea 14    

 .02  1050mm dia. Catch Basin ea 1    

 .03  Sluice Box ea 1    

 
.04  1050mm dia. Storm Manhole c/w 
Adjustable Frame and Cover 

ea 4    

 
.05  1050mm dia. Storm Manhole c/w 
Grated Frame and Cover 

ea 3    

 
.06  1800mm dia. Storm Manhole c/w 
Adjustable Frame and Cover 

ea 2    

 
.07  Tee-Base Storm Manhole (1200m dia. 
Shafting) 

ea 11    

1.2 Supply and Install Storm Sewer      

 .01  150mm dia. Catch Basin Lateral m 125    

 .02  200mm dia. Catch Basin Lateral m 58    

 .03  300mm dia. Storm Sewer m 120    

 .04  375mm dia. Storm Sewer m 50    

 .05  450mm dia. Storm Sewer m 88    

 .06  750mm dia. Storm Sewer m 10    

 .07  1500mm dia. 65D Storm Sewer m 400    

 .08  1500mm dia. 100D Storm Sewer m 115    

1.3 Existing Storm Sewer CCTV Inspection 1 LS    

1.4 
Supply and Install Storm Sewer by 
Trenchless Technology 

     

 
.01  1500mm dia. Storm Sewer 
(Trenchless) 

m 20    

       



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 00 41 43 
exp MON-21010097-A0 TENDER FORM 
 Page 4 of 8 
 January 2024 

 

1.5 Temporary Water Control Works LS 1    

1.6 Riprap      

 .01  R-5 Riprap t 50    

1.7 
Shore Protection R-250 Random Riprap - 
Gayton’s Riprap (Provisional Item) 

t 150    

1.8 Unshrinkable Backfill m3 200    

1.9 Supply and Install Watermain      

 .01  250mm dia. PVC DR18 Watermain m 250    

 
.02  250mm dia. Watermain Fittings, 
Including All Appurtenances 

ea 7    

 .03  250mm dia. Gate Valve ea 2    

 .04  100mm dia. Gate Valve ea 1    

 .05  Fire Hydrant (Complete) ea 1    

 .06  100mm Dia. Water Service Lateral m 20    

1.8 Common Excavation m3 4,500    

1.9 Common Excavation      

 
.01  Common Excavation (off-site disposal 
at Contractor location) 

m3 1,800    

 
.02  Common Excavation (off-site disposal 
at City's former East Royal landfill site) 

m3 5,000    

 
.03  Common Excavation (on site disposal 
and grading) 

m3 3,700    

1.11 Geogrid  m2 3,900    

1.12 Select Borrow t 4,800    

1.13 Class 'A' Granular t 5,100    

1.14 Shoulder Material t 60    

1.14 Concrete Curb & Gutter      

 .01  Barrier Curb m 245    
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 .02  Barrier Curb and Gutter m 1,050    

1.16 Concrete Sidewalk      

 .01  Sidewalk m2 30    

1.17 Tactile Walking Surface Indicators ea 2    

1.18 Type 'A' Base Asphalt (120mm thickness) t 1,590    

1.19 Type 'B' Seal Asphalt (40mm thickness) t 530    

1.20 
Type 'A' Base Asphalt (50mm thickness) for 
Parking Lot & Driveway Restorations 

t 420    

1.21 
Type 'B' Seal Asphalt (50mm thickness) for 
Parking Lot & Driveway Restorations 

t 420    

1.22 
Select Borrow (300mm thickness) for 
Parking Lot & Driveway Restorations 

t 2,000    

1.23 
Class 'A' Granular (150mm thickness) for 
Parking Lot & Driveway Restorations 

t 1,200    

1.24 
Type 'B' Seal Asphalt (50mm thickness) for 
Trail 

t 265    

1.25 Topsoil & Sod m2 8,500    

1.26 Hydroseed (Provisional) m2 2,000    

1.27 Silt Fence m 300    

1.28 
Supply and Installation of Rapid 
Rectangular Flashing Beacon (RRFB) 
System 

LS 1    

1.29 Concrete Street Lighting Bases ea 16    

1.30 Street Lighting LS 1    

1.31 Roadway Signage LS 1    

1.32 Pavement Markings LS 1    

1.33 Building Demolition LS 1    

1.34 Chain Link Fencing m 140    

1.35 Manual Swing Gate ea 1    

1.36 Automatic Gate ea 1    
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1.37 
Remove, Salvage and Reuse Existing 
Point-to-Point Communication Head, 
Security Camera and Electric Control Panel 

LS 1    

1.38 Cash Allowance LS 1 $230,000  $230,000 

1.39 Utility Allowance LS 1 $20,000  $20,000 

1.40 Tree Protection (Provisional Item) LS 1 $5,000  $5,000 

 

Street Rehabilitation – Eastern Gateway (Phase 2) – Net Amount $ 

   

 Add 15% HST $ 

 Total Contract Price $ 

 
 
 
 
Tenderers are asked to provide tender prices for all sites and to complete the above summary 
at the time of tendering.  Tender will be evaluated on the basis of Total Contract Price. 
 
TAXES 
 
Tenderer’s HST Registration Number __________________________________________  
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5. COMPLETION TIME 
 
Tenderer agrees to start on-site construction by ____________________, 2024, and achieve 

Substantial Performance of the work by August 16, 2024.  Tenderers shall note that work must 

start in the winter of 2024.  Key project interim milestone dates are as follows: 

• Completion of storm sewer outfall by trenchless technology – March 29th, 2024 

• Completion of the remainder of the storm sewer – April 30th, 2024 

The key project interim milestone dates are critical path milestones that if not completed, have 
adverse implications to adjacent City and MECL projects and schedules. 
 
The schedule includes for the following working days per site: 
 
Street Rehabilitation – Eastern Gateway (Phase 2) _______________ days 
 
 
Bidders are advised that the anticipated contract award date by Council is February 13th, 2024.  
This date is approximate and may change.  Construction schedules for the work shall not start 
before February 19th, 2024.  
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6. SIGNATURES 
 
 
DATED THIS            DAY OF                        , 20    .  
 
 

[SEAL] 
 
             

Name of Firm Tendering 
 
             
      Signature of Signing Officer 
 
             
Witness     Name and Title (Printed) 
 
             
Witness     Signature of Signing Officer 
 
             
      Name and Title (Printed) 
 
 
      
Company Address 
 
      
Telephone No. 
 
      
Fax No. 
 
 
 
*NOTE:  Tenders submitted by or on behalf of any Corporation must be signed and sealed in 
the name of such Corporation by a duly authorized officer or agent. 

END OF SECTION 
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1. Referee as to the Tenderer’s financial status: 
 

Name:             
 

            
 

Address:            
 

            
 

Contact:      Telephone:      
 
 
2. Name and address of company who has agreed to underwrite the Bonds for 

Performance and for Labour and Material Payment.  Refer to Clause GC 11.2 – 
Contract Security in the General Conditions. 

 
Name:             
 
             
 
Address:            
 
       Telephone:      

 
 
3. Name and address of company who has agreed to underwrite insurance on this 

Contract and the type and amount of insurance.  Refer to Clause GC 11.1 – 
Insurance in the General Conditions. 

 
Name:             
 
             
 
Address:            
 
       Telephone:      

 
 

Type of Insurance      Amount 
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4. Particulars of Tenderer's recent contracts: 
 

The Tenderer shall furnish particulars of at least three, and if possible, five contracts 
successfully completed or currently being carried to completion.  The projects quoted 
should preferably be approximate in nature to the Works now tendered for and be of 
comparable or greater size. 

 
1. (a) Owner:            

 
    (b) Project Description:          

 
              
 

    (c) Start Date:       Finish Date:     
 

    (d) Contract Value: $          
 
 

2. (a) Owner:            
 

    (b) Project Description:          
 
              
 

    (c) Start Date:       Finish Date:     
 

    (d) Contract Value: $          
 
 

3. (a) Owner:            
 

    (b) Project Description:          
 
              
 

    (c) Start Date:       Finish Date:     
 

    (d) Contract Value: $          
 
 
5. List of equipment to be used on this project. 
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6. Tentative program of works: 
 

The Tenderer shall attach hereto a Gantt chart showing the proposed schedule to 
ensure completion by the Substantial Performance Date set forth in the Tender Form. 
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7. List of Sub-Contractors to be used: 
 

The Tenderer's attention is drawn to the General Conditions GC 3.8 – Subcontractors 
and Suppliers.  The Tenderer shall enter the name and address of each Sub-Contractor 
used in making up the tender.  Only one Sub-Contractor shall be named for each part of 
the work to be sublet. 

 
After the tender has been accepted by the Owner, the Contractor shall not be allowed to 
substitute other sub-contractors in place of those named in the tender without written 
approval from the Consultant. 

 
    Contractor   Scope of   Value of 
 Sub-Trade  Name and Address  Work   Work 
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
              
 
 

Licensed Surveyor to be Used on the Project: 
 

Firm or Individual Name:          
 

Address:            
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8. Project personnel: 
 

The Tenderer shall include below, the names, qualifications and previous experience of 
those people who will be directly involved with the project.  The names shall, for 
example, include foreman, superintendent, project engineer and/or project manager. 

 
Name:             

 
Position:            

 
Years of Experience:      Years with Company:    

 
Related Experience:           

 
 

Name:             
 

Position:            
 

Years of Experience:      Years with Company:    
 

Related Experience:           
 
 

Name:             
 

Position:            
 

Years of Experience:      Years with Company:    
 

Related Experience:           
 
 

Name:             
 

Position:            
 

Years of Experience:      Years with Company:    
 

Related Experience:           
 
 

Traffic Control Manager: 
 

Name:             
 

Years of Experience:      Years with Company:    
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9. Tenderer's Safety Data: 
 

The Owner is committed to working with safe contractors. Before the Tenderer or the 
Tenderer's subcontractor is allowed to work, safety performance will be reviewed by the 
Owner.  The Owner requires that all Tenderers and subcontractors be registered and in 
good standing with the Workers' Compensation Board of Prince Edward Island. 

 
Recordable Incidents 
 
Indicate Tenderer's Workers' Compensation registration number 
 
             
 
Using the Tenderer's last year's Accident Statements, complete the following: 
 
a. Number of injury related fatalities:         

b. Number of injuries with lost workdays:        

c. Number of injuries requiring medical attention, but no lost work days:    

d. Total number of injuries:          

 
Note:  No "First Aid" cases should be included in the above. 
 
Number of "First Aid" cases in addition to above:       
 
Number of employee hours worked last year:  Field     

        Supervisory    

Total     

 
 
Safety Program 
 
Do you hold safety meetings for: 

Title of Person 
          Conducting 

Yes  No  Frequency  Meeting 
 
Employees            
 
Subcontractors           
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Do you conduct job safety inspections?    Yes ___ No ___  

 
a. Do you have a formal safety program?    Yes ___ No ___  

 
b. Who will be your designated safety contact person on site?   

 
      

 
 

List the names of those employees who will be on the Owner's site that are certified in 
first aid.  (Attach a separate list, if necessary.)  

 
Employee Name      Expiry Date of Certificate 
 
             
 
             
 
             
 
 
This is to certify that the data and information provided is accurate.  It also gives 
permission to the Owner to verify the above information with the Workers' Compensation 
Board of Prince Edward Island. 
 
 
Signature:            
 
Name:             
 
Title*:             
 
Date:             
 
* President or senior company officer. 

END OF SECTION 
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Charlottetown Supplier Code of Conduct 
 

 

Introduction  

The City of Charlottetown (“Charlottetown”) is committed to conducting business in an ethical, legal, 

and socially responsible manner. Charlottetown expects its Suppliers to adhere to equivalent standards.  

The Charlottetown Supplier Code of Conduct (SCoC) sets out the minimum ethical standards and 

business conduct for service providers including subcontractors, consultants, manufacturers, fabricators, 

distributors, or any entity that provides Charlottetown with goods or services (collectively “Suppliers”).  

Charlottetown expects all its suppliers to affirm their compliance with the standards in this SCoC and 

ensure the standards are being upheld by any of their subcontractors. Stated compliance with all 

provisions set out in this SCoC will proclaim that the supplier is compliant with the core labour 

conventions of the International Labour Organization (ILO) and other applicable regulations in the 

countries in which they operate.  

Charlottetown reserves the right to audit suppliers and request additional documentation to ensure 

compliance with all applicable laws and standards as well as this SCoC. 

Charlottetown reserves the right to discontinue business with suppliers who are not responsive to 

requests to address concerns around workplace practices and instances of non-compliance with these 

minimum ethical standards and business conduct for suppliers. 

  



 

 

 

SUPPLIER CODE OF CONDUCT 

Employee Treatment, Harassment and Abuse 

The supplier’s employees shall be treated with respect and dignity and the supplier’s disciplinary policies 

and procedures shall be clearly defined and communicated to employees before application. There shall 

be no harsh and inhumane treatment, including any physical, sexual, psychological, verbal harassment 

or abuse, or corporal punishment; nor is there to be the threat of any such treatment. 

Non-Discrimination 

The supplier shall ensure no person is subject to any discrimination in employment, including hiring, 

compensation, advancement, discipline, termination, or retirement, on the basis of race, colour, age, 

gender, sexual orientation, ethnicity, nationality, disability, place of origin, ancestry, religion, political 

affiliation, union membership, family status or marital status.  

Forced Labour 

There shall be no use of forced labour, including prison labour, indentured labour, bonded labour, or 

other forms of forced labour. All work shall be voluntary, and workers shall be free to leave upon 

reasonable notice. 

Child Labour 

No persons shall be employed under the age of 15 or younger than the age for completing compulsory 

education in the country of manufacture, whichever is higher. Workers under the age of 18 shall not 

perform work that is likely to jeopardize the health or safety of young workers.   

 

Health and Safety 

The supplier shall provide a safe and healthy working environment to prevent accidents and injury to 

health rising out of, or linked with, or occurring in the course of work or as a result of the operation of 

the supplier’s facilities.  

Freedom of Association and Collective Bargaining 

The supplier shall recognize and respect the right of employees to freedom of association and collective 

bargaining. Workers and employers shall have the right to establish and join labour organizations of 

their own choosing and elect their representatives, for the purpose of furthering and defending the 

interests of workers or of employers.  

Wages and Benefits 

The supplier shall pay all employees at least the minimum wage or the appropriate prevailing wage in its 

country of origin, whichever is higher, comply with all legal requirements on wages, and provide any 

benefits required by law or contract. Deductions from wages as a disciplinary manner shall not be 

permitted and payment shall occur in a timely manner with pay stub or similar documentation.  

 

Hours of Work 

The supplier shall not require workers to work more than the regular and overtime hours allowed by the 

law of the country where the workers are employed. The regular work week shall not exceed 48 hours. 

Employers shall allow workers at least 24 consecutive hours of rest in every seven-day period. 

  



 

 

 

Overtime Compensation 

Every worker has a right to compensation for a regular work week that is sufficient to meet the worker’s 

basic needs and provide some discretionary income. The supplier shall be compensated for overtime 

hours at such premium rate as is legally required in the country of manufacture or, in those countries 

where such laws do not exist, at a rate at least equal to their regular hourly compensation rate.   

Anti-Corruption Business Practices and Bribery 

The supplier will not, directly, or indirectly, pay, give, offer, or promise anything of value to any local or 

foreign government official (or to any person for the benefit of a government official) for the purpose of 

corruptly causing the government official to improperly act or use his or her influence in obtaining or 

retaining any business or securing any improper advantage for Charlottetown or the Supplier. 

Environmental Responsibility 

The supplier shall take responsibility to reduce the environmental impact of their products and services 

as well as their overall operations or ‘in-house’ practices. Suppliers must not be in violation of any 

national or provincial environmental regulations.  Suppliers should be adopting responsible measures to 

mitigate negative environment impacts. 

Subcontractors and Sources 

Charlottetown requires all suppliers that support the City as subcontractors, manufacturers, or sources 

of goods to comply with all of the same policies stated in Charlottetown’s SCoC. All subcontractors and 

suppliers are required to comply with all applicable and national laws. Direct suppliers must monitor the 

subcontractors, manufacturers, or sources of goods for meeting or exceeding the SCoC and supply 

chains are expected to be transparent and traceable.  

 

Signatories 

The person signing this Form (i) certifies that they are a duly authorized representative of the Proponent 

with the authority to sign this acknowledgment and commit the Proponent to the provisions contained 

herein and (ii) on behalf of the Proponent and without personal liability, acknowledges and agrees that 

the Proponent has read and understood, and agrees to abide by, all of the standards set out in the 

Supplier Code of Conduct above.  

 Yes, we agree to comply with all of the above expectations. 

   

Name and Title of Authorized Representative  Date (MM-DD-YYYY) 

 

 

  

Signature   
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General2023 
 

Agreement:  CCDC18-2001, Civil Works Contract, as amended below form the basis of 
this Agreement between the Owner and Contractor, including definitions of specific 
words and terms. 

 
This Agreement made on the        day of                 in the year           . 
 
BY AND BETWEEN 
 
City of Charlottetown           
 
hereinafter called the "Owner"  
 
and 
 
             
 
hereinafter called the "Contractor" 
 
The Owner and the Contractor agree as follows: 
 
ARTICLE A1 - THE WORK 
 
The Contractor shall: 
 

.1 Perform the Work required by the Contract Documents for  

 
Street Rehabilitation – Eastern Gateway (Phase 2), File No. 2024-002   

 
located at Charlottetown, PEI         

 
for which the Agreement has been signed by the parties, and for which 
 
EXP Services Inc.          
(Insert above the name of the Consultant) 

 
is acting as and is hereinafter called the “Consultant” 

 
and 

 
.2 do and fulfill everything indicated by this Agreement, and 

 

.3 commence the Work by the         day of                 in the year 2024 and attain 
Substantial Performance as certified by the Consultant by the         day of 
_________ in the year 2024. 
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ARTICLE A2 – AGREEMENTS AND AMENDMENTS 
 
The Contract supersedes all prior negotiations, representations or agreements, either 
written or oral, relating in any manner to the work, including the bidding documents that 
are not expressly listed in Article 3 of the Agreement. 
 
ARTICLE A3 - CONTRACT DOCUMENTS 
 
The following are the Contract Documents referred to in Article A1 of the Agreement – 
THE WORK: 

.1 Tender Form 

.2 Supplementary Tender Information 

.3 Agreement Between Owner and Contractor 

.4 Definitions 

.5 The General Conditions of the Contract 

.6 Supplementary General Conditions 

.7 Schedule of Prices 

.8 Specifications (as included in Specification Section 00 01 10, Table of Contents) 

.9 Drawings (as listed in Specification Section 00 21 10, Description of Work and 
List of Drawings) 

.10 Addenda ___ through ___  

 
ARTICLE A4 - CONTRACT PRICE 
 

.1 Unit Prices form the basis for payment of the Contract Price.  Quantities in the 
Schedule of Quantities and Unit Prices are estimated.  The estimated Contract 
Price, which is the total extended amount indicated in the Schedule of Quantities 
and Unit Prices, is: 

            
 
 

       /100 dollars       $       
 
 
.2 All amounts are in Canadian funds. Unit Prices exclude HST and Contract Price 

includes HST. 

 

.3 These amounts shall be subject to adjustments as provided in the Contract 
Documents. 

 
.4 The Contract Price will be the sum of the products of the actual final quantities 

that are incorporated in, or made necessary by the Work, as confirmed by count 
and measurement, multiplied by the appropriate Unit Prices from the Tender 
Form together with any adjustments that are made in accordance with the 
provisions of the Contract Documents plus the amount of HST.  
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ARTICLE A5 - PAYMENT 

 

.1 Subject to the provisions of the Contract Documents, the Owner shall make 
monthly payments on account to the Contractor for the work performed, as 
certified by the Consultant, subject to a fifteen percent (15%) holdback, the 
Owner shall in Canadian funds: 

.1 make progress payments to the Contractor on account of the Contract 
Price when due in the amount certified by the Consultant together with 
such Value Added Taxes as may be applicable to such payment, and  

.2 The Owner shall release to the Contractor the holdback within two weeks 
of the date on which all of the following requirements have been met: 

.1 60 days have elapsed from the Date of Substantial Performance 
of the Works as certified by the Consultant. 

.2 7 days have elapsed from the date on which the Consultant 
issued the Certificate of Substantial Performance of the Works. 

.3 The Contractor has signed the Final Measure. 

.4 The Contractor has provided the Consultant with the following 
documents: 

.1 a statutory declaration to the effect that all expenses 
incurred in carrying out the Contract have been paid and 
releasing the Authority from any and all further claims 
relating to the Contract. 

.2 a certificate from a Barrister stating that there are no 
Mechanics' Liens filed relating to the contract works.  

.3 a clearance certificate from the Worker's Compensation 
Board, and  

.3 Upon the issuance of the final certificate for payment, pay to the 
Contractor the unpaid balance of the Contract Price when due together 
with such Value Added Taxes as may be applicable to such payment. 

.2 In the event of loss or damage occurring where payment becomes due under the 
property and boiler insurance policies, payments shall be made to the Contractor 
in accordance with the provisions of GC11.1 – INSURANCE. 

.3 Interest: 

.1 Should either party fail to make payments as they become due under the 
terms of the Contract or in an award by arbitration or court, interest at two 
percent (2%) per annum above the prime rate on such unpaid amounts 
shall also become due and payable until payment.  Such interest shall be 
compounded on a monthly basis.  The bank rate shall be the rate 
established by the Bank of Canada as the minimum rate at which the 
Bank of Canada makes short term advances to the chartered banks. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 00 52 43 
exp MON-21010097-A0 FORM OF AGREEMENT 
 Page 4 of 6 
 January 2024 

 
.2 Interest shall apply at the rate and in the manner prescribed by paragraph 

5.3.1 of this Article on the settlement amount of any claim in dispute that 
is resolved either pursuant to Part 8 of the General Conditions – 
DISPUTE RESOLUTION or otherwise, from the date the amount would 
have been due and payable under the Contract, had it not been in 
dispute, until it is paid. 

 
ARTICLE A6 - RECEIPT OF AND ADDRESSES FOR NOTICES 
 

.1 Notices in writing between the parties or between them and the Consultant shall 
be considered to have been received by the addressee on the date of delivery if 
delivered to the individual, or to a member of the firm, or to an officer of the 
corporation for whom they are intended by hand or by registered post; or if sent 
by regular post, to have been delivered within 5 Working Days of the date of 
mailing when addressed as follows: 

 

.1 The Owner at 199 Queen Street, P.O. Box 98, Charlottetown,    
 

PE C1A 7K2          
(Address of Owner) 

 

.2 The Contractor at          
 

           
(Address of Contractor) 

 

.3 The Consultant at 555 Mapleton Road, Suite 100, Moncton, NB   
 

E1G 2K5          
(Address of Consultant) 

 

.4 Vendors are advised that the City has now moved to electronic payments 
on goods and services provided to the City.  Payment of invoices will be 
made by way of Electronic Funds Transfer.  The successful proponent will 
be required to provide the necessary banking information for registration 
on the City’s system. 

 
ARTICLE A7 - QUANTITIES AND MEASUREMENT 
 

.1 The quantities shown in Section 00 41 43 – Tender Form (Unit Prices) are 
estimated. 

.2 Measurement for the actual quantities used to determine payments and Contract 
Price shall be in accordance with Section 01 29 00 – Payment Procedures. 
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ARTICLE A8 - SUCCESSION 
 

The aforesaid Contract Documents are to be read into and form part of the Agreement 
and the whole shall constitute the Contract between the parties and subject to law and 
the provisions of the Contract Documents shall ensure to the benefit of and be binding 
upon the parties hereto, their respective heirs, legal representatives, successors and 
assigns. 
 
ARTICLE A9 - RIGHTS AND REMEDIES 
 
No action or failure to act by the Owner, Consultant or Contractor shall constitute a 
waiver of any right or duty afforded any of them under the Contract, nor shall any such 
action or failure to act constitute an approval of or acquiescence in any breach 
thereunder, except as may be specifically agreed in writing. 
 
ARTICLE A10 - TIME 
 
Time shall be construed as being of the essence of the Contract.  The Works will be 
completed by the date indicated in Article A1 herein and shall be referred to as the Date 
of Completion. 
 
ARTICLE A11– LIQUIDATED DAMAGES 
 
Should the Contractor fail to complete the works by the Date of Completion, the period of 
time from the Date of Completion to the time until all required Work is performed 
completely as determined by the Consultant, shall be termed the Period of Delay. 
 
In the event of there being a Period of Delay, the Contractor will be liable for and will pay 
to the Owner the cost of continuance of supervision during the Period of Delay, and all 
additional fees, disbursements and costs incurred by the Owner by reason of there being 
such Period of Delay for each and every calendar day that the work or works shall 
remain unfinished after the time so specified.  The said sum or sums in view of the 
difficulty of ascertaining the losses which the Owner may suffer by reason of delay in the 
performance of the said Works, is hereby agreed upon, fixed and determined by the 
parties hereto as liquidated damages that the Owner will suffer by reason of said delay 
and default and not as penalty.  The Contractor agrees to pay the Owner liquidated 
damages for each payment following the event until the project reaches Substantial 
Performance as certified by the Consultant. 
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In witness whereof the parties hereto have executed this Agreement and by the hands of 
their duly authorized representatives. 
 
SIGNED AND DELIVERED 
In the presence of: 

OWNER 
 
             

Name of Owner 
 
             
WITNESS     Signature 
 
             
      Name and Title of Person Signing 
 
             
Signature     Signature 
 
             
Name and Title of Person Signing  Name and Title of Person Signing 
 
 

CONTRACTOR 
 
             

Name of Contractor 
 
             
WITNESS     Signature 
 
             
      Name and Title of Person Signing 
 
             
Signature     Signature 
 
             
Name and Title of Person Signing  Name and Title of Person Signing 
 
N.B. Where legal jurisdiction, local practice or Owner or Contractor requirements calls 
for (a) proof of authority to execute this document, attach such proof of authority in the 
form of a certified copy of a resolution naming the representative(s) authorized to sign 
the Agreement for and on behalf of the corporation or partnership; or (b) the affixing of a 
corporate seal, this Agreement should be properly sealed. 

END OF SECTION 
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INSURANCE REQUIREMENTS 



 

 

75 Albert Street 
Suite 400 
Ottawa, Ont. K1P 5E7 
 
 
Tel:  (613) 236-9455 
Fax: (613) 236-9526 
info@ccdc.org 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Association 
of Canadian 
Engineering 
Companies 
 
 
 
 
Canadian 
Construction 
Association 
 
 
 
 
Construction 
Specifications 
Canada 
 
 
 
 
The Royal 
Architectural 
Institute of Canada 

CCDC 41 
CCDC INSURANCE REQUIREMENTS 

 
PUBLICATION DATE:  JANUARY 21, 2008 

 
1. General liability insurance shall be with limits of not less than $5,000,000 per occurrence, an 

aggregate limit of not less than $5,000,000 within any policy year with respect to completed 
operations, and a deductible not exceeding $5,000.  The insurance coverage shall not be less than 
the insurance provided by IBC Form 2100 (including an extension for a standard provincial and 
territorial form of non-owned automobile liability policy) and IBC Form 2320.  To achieve the 
desired limit, umbrella or excess liability insurance may be used.  Subject to satisfactory proof of 
financial capability by the Contractor, the Owner may agree to increase the deductible amounts. 

 
2. Automobile liability insurance in respect of vehicles that are required by law to be insured under a 

contract by a Motor Vehicle Liability Policy, shall have limits of not less than $5,000,000 inclusive 
per occurrence for bodily injury, death and damage to property, covering all vehicles owned or 
leased by the Contractor.  Where the policy has been issued pursuant to a government-operated 
automobile insurance system, the Contractor shall provide the Owner with confirmation of 
automobile insurance coverage for all automobiles registered in the name of the Contractor. 

 
3. Aircraft and watercraft liability insurance with respect to owned or non-owned aircraft and 

watercraft (if used directly or indirectly in the performance of the Work), including use of additional 
premises, shall have limits of not less than $5,000,000 inclusive per occurrence for bodily injury, 
death and damage to property including loss of use thereof and limits of not less than $5,000,000 for 
aircraft passenger hazard.  Such insurance shall be in a form acceptable to the Owner.   

 
4. "Broad form" property insurance shall have limits of not less than the sum of 1.1 times Contract 

Price and the full value, as stated in the Contract, of Products and design services that are specified 
to be provided by the Owner for incorporation into the Work, with a deductible not exceeding 
$5,000.  The insurance coverage shall not be less than the insurance provided by IBC Forms 4042 
and 4047 (excluding flood and earthquake) or their equivalent replacement.  Subject to satisfactory 
proof of financial capability by the Contractor, the Owner may agree to increase the deductible 
amounts.  

 
5. Boiler and machinery insurance shall have limits of not less than the replacement value of the 

permanent or temporary boilers and pressure vessels, and other insurable objects forming part of the 
Work.  The insurance coverage shall not be less than the insurance provided by a comprehensive 
boiler and machinery policy. 

 
6. "Broad form" contractors' equipment insurance coverage covering Construction Equipment used by 

the Contractor for the performance of the Work, shall be in a form acceptable to the Owner and shall 
not allow subrogation claims by the insurer against the Owner.  Subject to satisfactory proof of 
financial capability by the Contractor for self-insurance, the Owner may agree to waive the 
equipment insurance requirement. 

 
7. Standard Exclusions 
 

7.1 In addition to the broad form property exclusions identified in IBC forms 4042(1995), and 
4047(2000), the Contractor is not required to provide the following insurance coverage: 
• Asbestos 
• Cyber Risk 
• Mould 
• Terrorism 
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THESE SUPPLEMENTARY GENERAL CONDITIONS AMEND THE DEFINITIONS AND 
GENERAL CONDITIONS 
 
DEFINITIONS 
 

.1 Page 6, delete Definition 7 and replace with the following new definition: 

7. The Contract Price shall be the sum of the products of the actual final quantities 
that are incorporated in, or made necessary by the Work, as confirmed by count 
and measurement, multiplied by the appropriate Unit Prices from the Tender 
Form together with any adjustments that are made in accordance with the 
provisions of the Contract Documents plus the amount of Government Sales Tax.  
When a Lump Sum Stipulated Price form the basis of payment, the Contract 
Price is as stated in the Form of Agreement, Article A-4, plus the amount of 
Government Sales Tax. 

 
 
GENERAL CONDITIONS OF CONTRACT 
 

.1 GC 2.4 – DEFECTIVE WORK 
 

Page 11, clause 2.4.3, add the following sentence at the end of the clause: 
 

“If the Consultant determination is not accepted by either party, then the matter shall be 
settled in accordance with the requirements of Part 8 of the General Conditions – 
DISPUTE RESOLUTION.”  

 

.2 GC 3.7 – LAYOUT OF THE WORK 
 

Page 13, delete clause 3.7.1 in its entirety and replace with the following: 
 

3.7.1 Before the work of the Contract begins, the Owner’s Representative will, 
once only, provide the data for sufficient reference points to identify the 
Works on the ground.  The Contractor shall have all reference points 
established on site by a licensed surveyor, at the place of the Work, at no 
additional cost to the Owner. 

 

.3 GC 3.8 – SUBCONTRACTORS AND SUPPLIERS 
 

Page 13, after clause 3.8.2, add the following: 
 

3.8.2 The Contractor shall employ those Subcontractors or Suppliers who were 
named in Section 00 41 44 for the performance of a portion of the Work.   
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.4 GC 3.11 – SHOP DRAWINGS 
 

Page 14, clause 3.11.4, delete second sentence and replace to read: 
“Contractor shall prepare and jointly review with Consultant a schedule of dates for 
submission of shop drawings.” 

 

.5 GC 5.4 – BASIS OF PAYMENT FOR COST PLUS WORK 
 

Page 16, after clause 5.4.1, add the following: 
 

5.4.3 The actual cost of equipment rental shall be in accordance with the 
Province of Prince Edward Island Machinery Rental Rates. 

 
Page 16, after clause 5.4.2, add the following: 

 
5.4.3 The percentage fee as stated in clause 5.4.1 shall be two percent (2%) of 

the cost plus work, but shall not be applied to the cost of construction 
equipment when such cost is based on rates which already include 
overhead and profit. 

 

.6 GC 5.5 – APPLICATIONS FOR PROGRESS PAYMENT 
 

Page 17, after clause 5.5.6, add the following: 
 

5.5.7 Vendors are advised that the City has now moved to electronic payments 
on goods and services provided to the City.  Payment of invoices will be 
made by way of Electronic Funds Transfer.  The successful proponent will 
be required to provide the necessary banking information for registration 
on the City’s system. 

 

.7 GC 5.6 – PROGRESS PAYMENT 
 

Page 18, in clause 5.6.1, line 1, change “5 working days” to read “10 calendar days” and 
in line 2, change “GC5.2” to read “GC 5.5”. 

 
Page 18, delete clause 5.6.2 in its entirety and replace with the following: 

 
5.6.2 The Owner shall make payment to the Contractor on account as provided 

in Article A-5 of the Agreement – PAYMENT on or before twenty (20) 
calendar days after the later of: 
.1 receipt by the Consultant of the application for payment; or 
.2 the last day of the monthly payment period covered by the 

application for payment. 
 

Page 18, after clause 5.6.3, add the following additional clause: 
 

5.6.4 The Contractor shall pay promptly any and all accounts for labour, 
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services and materials used for the purpose of the fulfillment of this 
Contract as and when such accounts become due and payable and shall 
furnish the Consultant with proof of payment of such accounts in such 
form and as often as the Consultant may request. 

 

.8 GC 5.7 – SUBSTANTIAL PERFORMANCE OF THE WORK 
 

Page 18, after clause 5.7.4, add the following additional clause: 
 

5.7.5 Fifteen (15) days before the Contractor submits the application for 
Substantial Performance of the Work, all Operations and Maintenance 
Manual materials shall be submitted to the Consultant in accordance with 
the Contract Documents.  The Certificate of Substantial Performance will 
not be issued until the Consultant received the required documents. 

 

.9 GC 5.8 – PAYMENT OF HOLDBACK UPON SUBSTANTIAL PERFORMANCE OF 
THE WORK 

 
Page 18, after clause 5.8.1.2, add the following: 

 
5.8.1.3 Submit a clearance letter from the Workers’ Compensation Board. 

 
5.8.1.4 All such documents shall be dated not earlier than the expiry of the lien 

period. 
 

Page 18, delete clause 5.8.3 in its entirety, renumber subsequent clause. 
 

Page 18, add new clause 5.8.4 as follows: 
 

5.8.4 If, within 60 days after the issue by the Consultant of the Certificate of 
Substantial Performance, the Contractor has not corrected all the 
deficiencies, the Owner shall retain sufficient money to cover the cost of 
completing said deficiencies, as determined by the Consultant, in addition 
to holding monies retained in accordance with the provisions of this 
Contract and subject to the provisions of the Mechanics’ Lien legislation 
of P.E.I. 

 

.10 GC 5.10 – FINAL PAYMENT 
 

Page 19, delete clause 5.10.1 in its entirety and replace with the following: 
 

5.10.1 When the Contractor considers that the Work is completed, the 
Contractor shall submit an application for final payment.  The Contractor’s 
application for final payment is considered to be valid when: 
.1 Work has been completed in compliance with the Contract 

Documents and the Consultant is satisfied that all the 
requirements of the Contract have been fulfilled by the Contractor. 
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.2 Defects have been corrected and deficiencies have been 

completed. 
.3 Equipment and systems have been tested, adjusted and balanced 

and are fully operational and written reports as outlined in the 
Contract Documents have been provided to the Consultant. 

.4 Certificates required by utility companies, manufacturer’s 
representative and inspectors have been submitted. 

.5 Spare parts, maintenance materials, warranties and bonds have 
been provided. 

 
5.10.2 If Work is deemed incomplete by the Consultant, complete outstanding 

items and request re-inspection. 
 

5.10.3 If, in the opinion of the Consultant, it is not expedient to correct defective 
work or work is not performed in accordance with the requirements of the 
Contract, the Owner may deduct from the Contract Price the difference in 
value between work performed and that called for by the Contract 
Documents, the amount of which shall be determined by the Consultant. 

 
Page 19, renumber existing clauses 5.10.2, 5.10.3 and 5.10.4 to 5.10.4, 5.10.5, and 
5.10.6 respectively.  In renumbered clause 5.10.6, change “5 working days” to read “20 
calendar days”. 

 

.11 GC 6.2 – CHANGE ORDER 
 

Page 20, add new clause 6.2.4 as follows:  
 

6.2.4 If the method of adjustment of the Contract Price presented by the 
Contractor is a lump sum or a unit price quotation as indicated in 6.2.2.2, 
the mark-up on changes shall be as follows: 
.1 Work performed by Contractor’s own forces: cost plus ten percent 

(10%) overhead plus ten percent (10%) fee. 
.2 Work performed by Subcontractor’s forces: cost plus ten percent 

(10%) overhead plus five percent (5%) fee. 
 

.12 GC 6.3 – CHANGE DIRECTIVE 
 

Page 20, in clause 6.3.8, add the following sentence at the end of the paragraph: 
 

“If such determination by the Consultant is not accepted by either party, then the 
decision shall be made in accordance with Part 8 of the General Conditions – DISPUTE 
RESOLUTION.” 

 

.13 GC 6.5 – DELAYS 
 

Page 21, clause 6.5.2, delete last sentence of paragraph and replace with the following 
sentence: 
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“The Contractor will not be reimbursed by the Owner for costs incurred by the Contractor 
as a result of such delay.” 

 

.14 GC 9.5 – CONSTRUCTION SAFETY 
 

Page 27, after GC 9.5.1, add the following: 
 

9.5.2 W.H.M.I.S. – Workplace Hazardous Materials Information Systems & 
Hazardous Products Act – Government of Canada Regulations under the 
Hazardous Products Act and the regulation regarding the handling and 
storage of hazardous materials must be complied with (reference: 
Regulation 88-221).  These regulations stipulate that employees must be 
trained in the proper handling of workplace hazardous material. 

 

.15 GC 10.1 – TAXES AND DUTIES 
 

Page 28, add new clause GC 10.1.3 as follows:  
 

10.1.3 The Contractor shall indicate on each application for payment, as a 
separate amount, the appropriate Government Sales Tax that the Owner 
is legally obliged to pay.  This amount will be paid to the Contractor in 
addition to the amount certified for payment under the Contract. 

 

.16 GC 10.2 – LAWS, NOTICES, PERMITS AND FEES 
 

Page 28, in paragraph 10.2.3, add new sentences to end of paragraph as follows: 
 

“Various jurisdictions have requirements for posting non-refundable fees before 
excavations are carried out within public rights-of-way.  The Contractor is responsible for 
the determination of the requirement for each specific project and for any required 
deposits.” 

 

.17 GC 11.1 - INSURANCE 
 

Page 29, delete GC 11.1 in its entirety and replace with Section 00 72 10 – Insurance 
Requirements. 

 

.18 GC 11.2 - CONTRACT SECURITY 
 

Page 30, delete GC 11.2.1 in its entirety and replace with the following: 
 

11.2.1 The Contractor shall, prior to commencement of the Work, provide to the 
Owner a Performance Bond and a Labour and Materials Bond, each in 
the amount of 50% of the Total Contract Price (including HST).  Should it 
become apparent that the final cost of the project will exceed the 
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Estimated Amount Due by more than 10%, the Contractor shall arrange 
to have his bonds reissued, based on the projected final cost. 

 
Page 30, add new clause GC 11.2.3 as follows: 

 
11.2.2 As an alternate to Performance and Labour and Material Payment Bonds, 

the Contractor may provide security in the form of certified Cheque or 
irrevocable letter of credit in the amount of 10% of the tender price 
(including HST). 

 
Page 30, add new clause GC 11.2.4 as follows: 

 
11.2.4 The Contract Security will be retained until the expiration of the Period of 

Maintenance. 
 

.19 GC 12.3 – WARRANTY 
 

Page 32, add new clause GC 12.3.7 as follows: 
 

12.3.7 All work of repair or replacement carried out during the Warranty Period, 
shall be maintained for a period of one (1) year from the date of the 
Consultant’s acceptance of the work of repair or replacement 
notwithstanding that the Warranty Period expires before the expiration of 
the said year.  This clause shall not apply to normal operation 
maintenance, which shall be carried out by the Owner. 

 

.20 GC 13.1 TIME FOR COMPLETION 
 

13.1.1 The Works shall be completed by the date indicated in the Article A-1 of 
the Agreement Between Owner and Contractor.  The Date for Completion 
shall be the time to complete the Work given in the Tender Form. 

 

.21 GC 14.1 LIQUIDATED DAMAGES 
 

14.1.1 Time shall be construed as being of the essence of the Contract. 
 

14.1.2 Should the Contractor fail to complete the works by the Date for 
Completion, the period of time from the Date for Completion to the Date 
of Substantial Performance of the Works as determined by the 
Consultant, shall be termed the Period of Delay. 

 
14.1.3 In the event of there being a Period of Delay, the Contractor shall be 

liable for and shall pay to the Owner the cost of continuance of 
supervision during the Period of Delay, and all additional fees, 
disbursements and costs incurred by the Owner by reason of there being 
such period of delay for each and every day that the work or works shall 
remain unfinished after the time so specified.  The said sum or sums in 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 00 73 00 
exp MON-21010097-A0 SUPPLEMENTARY GENERAL CONDITIONS 
 TO CCDC-18-2001 
 Page 7 of 7 
 January 2024 

 
view of the difficulty of ascertaining the losses which the Owner may 
suffer by reason of delay in the performance of the said Works, is hereby 
agreed upon, fixed and determined by the parties hereto as liquidated 
damages that the Owner will suffer by reason of said delay and default 
and not as penalty.  The Owner may deduct the amount of such 
liquidated damages from each progress payment following the event until 
the project reaches Substantial Performance as certified by the 
Consultant. 

END OF SECTION 
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Part 1 - General 

1.1 DESCRIPTION OF WORK 

.1 The work to be done and list of contract drawings are set forth in Section 
00 21 10 - Description of Work and List of Drawings. 

1.2 FAMILIARIZATION 

.1 Bidders shall inspect and examine the site and its surroundings before submitting 
a tender.  A Bidder who submits a tender is deemed to be satisfied as to the 
nature of the ground and subsoil, the form and nature of the site, the quantities 
and nature of the work, the materials necessary for the completion of the work, 
the means of access to the site, any accommodation which may be required, and 
in general to have obtained all necessary information as to the proposed Work 
and as to any risks, contingencies and other circumstances affecting the Work. 

.2 The Bidder shall be deemed to have satisfied itself before submitting a Tender as 
to the correctness and sufficiency of the Tender and the prices entered in the 
Form of Tender of the Contract Specifications, and such prices shall be deemed 
to cover and include all obligations under the Contract. 

1.3 REFERENCE CODES AND STANDARDS 

.1 Perform work in accordance with Code of Practice of the Department of Labour, 
as it pertains to the Temporary Workplace Traffic Control Manual (PEI 
Department of Transportation and Infrastructure) and any other code of Federal, 
Provincial or local application provided that in any case of conflict or discrepancy, 
the more stringent requirements shall apply. 

.2 Materials and workmanship must conform to or exceed applicable standards of 
Canadian General Standards Board (CGSB), Canadian Standards Association 
(CSA), American Society for Testing and Materials (ASTM) and other standards 
organizations.  These Standards will be considered an integral part hereof and 
shall be read in conjunction with the Drawings and Specifications as if they were 
reproduced herein.  Be completely familiar with their contents and requirements. 

.3 Conform to latest revision of any referenced standard as re-affirmed or revised to 
date of specification.  Standards or codes not dated shall be deemed editions in 
force on date of tender advertisement. 

1.4 INTERPRETATION OF DOCUMENTS 

.1 Supplementary to the Order of Precedence article of the General Conditions of 
the Contract, the Division 01 sections take precedence over the technical 
specification sections in other Divisions of the Specification Manual. 

1.5 TERM ENGINEER OR OWNER’S REPRESENTATIVE 

.1 Unless specifically stated otherwise, the term Engineer or Owner's 
Representative where used in the Specifications and on the Drawings shall mean 
the Consultant as defined in the General Conditions of the Contract. 
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1.6 DATUM 

.1 All levels shown on the Drawings are referred to the Canadian Geodetic Datum.  
Verify all elevations prior to commencing work. 

1.7 SETTING OUT OF WORK 

.1 The Contractor shall furnish and set stakes, marks and furnish data as deemed 
necessary to establish lines, grades and measurement required for the Work. 

.2 The Owner’s Representative will establish two permanent survey control points 
on site for the Contractor’s use.  Contractor shall record locations, with horizontal 
and vertical data in Project Record Documents.  The Contractor shall be 
responsible for the preservation of all survey reference points and control points. 

.3 The Contractor shall maintain these, and/or re-establish points as required during 
the Contract period. 

.4 Supply such devices as straight edges and templates required to facilitate 
Owner's Representative’s inspection of work. 

.5 Supply stakes and other survey markers required for laying out work. 

.6 Before commencing the Work, the Contractor shall verify the accuracy of all 
layout and/or drawing files provided by the Owner’s Representative at the start of 
the Work and notify the Owner's Representative of any discrepancies.  If 
discrepancies are found, the Owner's Representative will correct them within 
three (3) Working days.  No claims will be entertained for inaccuracies after the 
Work has commenced. 

.1 The Contractor may be required to convert the electronic design files to a 
format compatible with own survey equipment.  Manipulation of the 
electronic design files is at the Contractor’s own risk. 

.2 Digital design model information may not exist for all areas, such as 
transitions for intersecting roadways, and all layers, such as aggregate 
base/subbase.  Contractor shall calculate grades and offsets and may be 
required to place stakes for these areas. 

.3 The Owner’s Representative will provide updated electronic data 
whenever there are significant changes to the design, as determined by 
the Owner’s Representative, which would affect the finished grade.  For 
minor grade changes, (i.e. matching existing conditions or adjusting 
backslope/foreslope ratios to match soil conditions), the Contractor shall 
perform all Work required for the adjustment and place stakes and marks 
to the satisfaction of the Owner’s Representative. 

.7 The Contractor is responsible to retain a Land Surveyor, acceptable to the City, 
currently licensed to practice in the Province of Prince Edward Island, to replace 
any property markers or monument that are disturbed by the Contractor.  Failure 
to do so within two (2) weeks of receiving notice from the Owner’s 
Representative shall result in the City having the work done with costs deducted 
from any monies owed to the Contractor. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 01 10 10 
exp MON-21010097-A0 GENERAL INSTRUCTIONS 
 Page 3 of 22 
 January 2024 

 
1.8 MEASUREMENT FOR PAYMENT 

.1 Notify Owner's Representative sufficiently in advance of operations to permit 
required measurements for payment. 

1.9 MAINTENANCE OF WORK DURING CONSTRUCTION 

.1 Maintain work during construction.  Undertake continuous and effective 
maintenance work day by day, with adequate equipment and forces so that the 
roadway or structures are continuously kept in a condition satisfactory to Owner's 
Representative. 

.2 Waste material and rubbish shall not be allowed to accumulate and shall be 
removed from site daily or at regular intervals as agreed upon by the Owner's 
Representative.  Waste material and rubbish shall not be buried in the trench or 
street excavation.  It shall be properly disposed of by the Contractor.  

.3 The site as much as practicable must be kept in a clean and orderly appearance 
and free from excess material at all times.  The Contractor must clean up the site 
periodically and keep it graded smooth as work progresses to the complete 
satisfaction of the Owner's Representative.  Keep pavement and areas adjacent 
to site clean and free from mud, dirt and debris at all times. 

.4 Upon completion of the job all surplus construction materials, all tools, 
equipment, temporary structures, etc. will be removed from the site by the 
Contractor to the satisfaction of and in accordance with any directions of the 
Owner's Representative.  All dirt, rubbish, trash, etc. becomes the property of the 
Contractor and must be removed from the site. 

.5 The Contractor must provide a minimum 50mm of Class ‘A granular material on 
the excavated roadway within two (2) days after excavation to facilitate public 
travel. 

1.10 DOCUMENTS REQUIRED 

.1 Maintain at job site, one copy each of following: 

.1 Contract drawings. 

.2 Specifications. 

.3 Addenda 

.4 Reviewed drawings. 

.5 Change orders. 

.6 Other modifications to Contract. 

.7 Copy of approved work schedule. 

1.11 SITE CONDITIONS 

.1 The Contractor will be responsible to visit the site and review existing site 
conditions. 
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1.12 DELIVERY OF MATERIALS 

.1 The Contractor will arrange for early deliveries of materials necessary to the 
execution of the Work and will have them on hand well in advance of the time 
they are actually required. 

1.13 CONSULTANT 

.1 Consultant can be contacted at: 

 

EXP Services Inc. 

555 Mapleton Road, Suite 100 

Moncton, NB E1G 2K5 

Telephone: (506) 381-1567 

Email: david.kozak@exp.com  

Mobile: (506) 381-1567 

1.14 SITE TRAILER 

.1 If an office on site is required, provide at own cost.  No interior office space will 
be given to the Contractor. 

1.15 WORK SCHEDULE AND PROJECT MEETINGS 

.1 Provide to the Owner's Representative in writing and within five (5) working days 
after Contract execution and not later than four (4) days prior to the pre-
construction meeting, a detailed construction schedule and traffic control plan.  
The schedule shall show proposed work to be undertaken and anticipated 
completion dates for each category of work in the Unit Price Table. 

.2 After receiving the Contractor's plan and prior to start of construction, a pre-
construction meeting involving Contractor and Owner's Representative will be 
held at a place and time to be determined by the Owner's Representative.  This 
meeting will review implications of the contract, design, schedule of Work, 
methods of construction, environment protection methods and traffic control. 

.1 Agenda to include the following:  

.1 Appointment of official representative of participants in the Work. 

.2 Establish project coordination meeting frequency and required 
attendees. 

.3 Schedule of Work, showing key milestones such as 
equipment/material delivery dates and substantial completion 
date. 

.4 Schedule of submission of shop drawings and samples. 

.5 Requirements for temporary facilities, site sign, office, storage 
sheds, utilities, fences and laydown area. 

.6 Security requirements will be reviewed. 
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.7 Discuss process for payment clauses, changes and other 

administrative requirements. 

.8 Owner-furnished products. 

.9 Insurance certificates and permits. 

.10 Hours of Work and site supervision requirements. 

.3 Interim reviews of work progress based on work schedule will be conducted as 
decided by Owner's Representative and schedule updated by Contractor in 
conjunction with and to approval of Owner's Representative. 

.4 No work will begin until the pre-construction meeting is held. 

.5 Following the pre-construction meeting and approval of the schedule and traffic 
control plan, the Work will be so scheduled to meet the time restraints and have 
the project completed on time. 

1.16 SANITARY SERVICES 

.1 The Contractor shall provide and maintain sanitary facilities for the use of 
workers at locations specified by the Owner's Representative.  Provision of 
sanitary facilities shall meet requirements of provincial government and municipal 
statutes and authorities. 

1.17 CONTRACTOR'S USE OF SITE 

.1 Use of site: for execution of work within roadway right of way and those areas 
specified by the Owner's Representative. 

1.18 EXISTING CONDITIONS 

.1 Carry out work at times directed by authorities having jurisdiction.  Disturbance to 
pedestrian, cyclist and vehicular traffic shall be kept to a practical minimum as 
per the construction phasing and traffic control notes in the Drawings. 

.2 Before commencing work, establish location and extent of service lines in area of 
work and notify Owner's Representative of findings. 

.3 Submit schedule to and obtain approval from Owner's Representative for any 
shut down or closure of active service or facility.  Adhere to approved schedule 
and provide notice to affected parties. 

.4 Where unknown services are encountered, immediately advise Owner's 
Representative and confirm findings in writing. 

.5 Record locations of maintained, re-routed and abandoned service lines. 

.6 Ensure that at least one lane of traffic is maintained at construction sites at all 
times, except as noted in the Drawings. 

.7 Ensure pedestrian, cyclist and other traffic is not unduly impeded, interrupted or 
endangered by execution or existence of work or plant.  Access to businesses 
must be maintained at all times during the project.  The Contractor is responsible 
for scheduling the work to permit access to all businesses during normal 
business hours. 
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.8 Maintain existing signs at all times.  When it is necessary to temporarily remove a 

sign, it shall be dismantled and re-established on a temporary post or stand set 
back from construction area.  The work is considered to be incidental and no 
separate payment will be made for maintaining or moving signs. 

.9 Verify locations of any underground utilities. 

1.19 RESTRICTIONS 

.1 This Subsection identifies restrictions that may impact the scheduling or 
execution of the Work.  This does not purport to identify all potential disruptions, 
but rather it is meant to assist the Contractor to understand the project. 

.2 Be fully aware that the Owner and neighbouring land owners will occupy 
premises during the entire construction period for execution of normal operations.  
Co-operate with Owner in scheduling work to minimize conflict and to facilitate 
Owner’s operation and maintenance activities. 

.1 The existing street is a fully functional neighbourhood.  Working areas 
must remain reasonably clean and attention to dust control and 
prevention of excessive debris must be paid. 

.3 Work of this Contract is located in an area where normal working hours are: 

.1 7:00am to 7:00pm, Monday to Friday inclusive. 

.2 Work performed outside these hours require approval by the Owner.  
Request approval in writing at least 48 hours in advance. 

.4 The Contractor is required to notify the Owner’s Representative in writing 72 
hours in advance when necessary interruption of water or sanitary services are 
required during the construction. 

1.20 NIGHT, SATURDAY, SUNDAY AND HOLIDAY WORK 

.1 The Owner’s Representative may order or the Contractor may request work to 
proceed in whole or in part at night, on Saturdays, Sundays or holidays if it is 
deemed necessary or expedient in order to preserve and maintain traffic over or 
on any street or road, or to complete any works that are of an urgent nature, or to 
complete works which could cause significant daytime disruptions to residents 
and businesses (i.e. water supply interruption).  Such night or overtime work shall 
be performed by the Contractor without additional or extra cost to the City 
beyond the price bid for the work. 

.2 No Sunday work will be permitted, except in the case of emergency and then 
only with the written permission of the Owner’s Representative and to such 
extent as may be necessary. 
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.3 The Contractor shall, as far as possible, refrain from work on statutory holidays in 

the Province of Prince Edward Island.  If work must be carried out on such a 
holiday written notification must be submitted  to the Owner’s Representative at 
least four (4) days in advance of such holiday stating those places where work 
will be conducted and what engineering assistance may be required.  If the 
Contractor fails to give such notice in advance of any holiday, such failure shall 
be considered as an indication that no work requiring the presence of the 
Owner’s Representative is to be done by the Contractor on such a holiday. 

1.21 TESTING 

.1 Pay for the services of testing laboratory: 

.1 Inspection and testing required by laws, ordinances, rules and 
regulations. 

.2 Tests specified to be performed by Contractor. 

.3 Inspection and testing performed exclusively for convenience of 
Contractor. 

.4 Testing, adjustment and balancing of process, mechanical and electrical 
equipment systems. 

.5 Testing to ensure a safe work environment for employees or 
subcontractors employed by the Contractor. 

.2 Provide such assistance, labour and materials as are normally required for 
examining, measuring and testing the quality, weight or quantity and pay all costs 
of any material used, and supply samples of materials before incorporation in the 
Works for testing as may be selected and as specified. 

.3 Perform or arrange for the performance of all tests on all equipment in complete 
accordance with the relevant clauses of these Specifications and in the presence 
of the Owner’s Representative. 

.4 The cost of providing assistance, samples, etc., for testing and of performing or 
arranging tests shall be deemed to be covered by and included in the Contract 
Price unless noted otherwise, elsewhere in these Specifications. 

.5 The Contractor shall have no claim against the Owner or the Owner’s 
Representative in respect of any financial loss which may be suffered from the 
rejection of any materials or equipment due to their failure to meet specified test 
requirements, and the Contractor shall also bear the cost of remedying any 
defects such that the material or equipment will meet the specified tests, or failing 
this, of removing the material or equipment from the Site.  The decision to repair 
or replace materials and equipment which have failed to meet test requirements 
will be made by the Owner’s Representative. 

1.22 NOISE AND VIBRATION 

.1 Operate construction equipment such that there is a minimum amount of noise 
and vibration.  Should excessive noise and vibration be caused, at own expense, 
rectify the same to the approval of the Owner’s Representative. 
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1.23 LIGHTING AND BARRICADES 

.1 Protect persons from injury and avoid property damage by providing barricades, 
temporary fencing, construction signs, torches, flashers and guards as required 
during the progress of the construction work.  All material piles, equipment, plant 
or construction equipment which may serve as obstructions shall be enclosed by 
fences or barricades and shall be protected by proper lights when the visibility is 
poor. 

1.24 UTILITY INSTALLATIONS 

.1 It is to be noted that certain underground and overhead facilities are located 
along the construction route and it will be the responsibility of the Contractor to 
maintain liaison with the Utility authorities to ensure that no damage is affected to 
these facilities.  The Contractor shall note that hand excavation may be required 
around underground utilities. 

.1 Locating and accommodating all existing infrastructure, costs associated 
with liaising with all utilities and departments (Charlottetown Water and 
Sewer Utility, Enwave Energy PEI, Bell Aliant, Eastlink, Maritime Electric, 
UCC Utility Corridor, Charlottetown Harbour Authority Inc. and Irving Oil) 
to locate the existing systems, protect, relocate, restrain and 
accommodate them during construction and maintain service to 
customers, and return systems all to the satisfaction of the Utility shall not 
be measured for payment and shall be considered as incidental to the 
Works. 

.2 If the underground utility services are disturbed by the Work, they will be 
replaced by the Owner at the Contractor’s expense.  Any delays to the 
Work resulting from disturbances to, and repair or replacement of, the 
underground electrical services will not be a basis of claim for extra 
payment. 

.2 This includes, but is not limited to all water pipes, sewer pipes, gas pipelines, 
culverts, conduits, telecommunication cables, electrical transmission and electric 
power lines, poles, etc.  The approximate location of known facilities may be 
shown on the plans in so far as possible and based on the best available 
information at the time.  However, the City accepts no responsibility for the 
accuracy or completeness of this information. 

.3 No claim will be entertained for any damage or any slowdown of work due to the 
aforementioned Utilities. 

.4 The importance of these facilities cannot be over-emphasized and the Contractor 
shall take every conceivable precaution to ensure that these facilities are not 
damaged.  Damage to the facilities or associated equipment will cause utility 
service disruptions.  The Contractor shall be held responsible for all costs 
required to repair the facilities and associated equipment, as well as the cost of 
all revenue loss to the utilities and their customers. 
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.5 The existing utilities must be protected at all times from the Contractor’s 

construction operations.  The Contractor shall take into consideration their 
presence and any activities which will affect it shall be considered and the 
Contractor shall take the necessary steps to protect it at all times.  All costs 
associated with locating, excavation, protection of the underground facilities 
(including temporarily supporting new or existing facilities to install municipal 
infrastructure), shall be considered incidental to the Works. 

.6 The Contractor will be required to daylight the existing underground facilities 
using a hydro vacuum truck.  Once the systems are located by hydro vacuum 
excavation, excavating equipment may be used to widen the working space 
beneath the structure, and to each side.  Whenever excavating is performed 
within 1 metre of the buried facilities, the ground shall only be excavated by hand 
digging. 

.7 The Contractor shall ensure that they make provisions for safe working 
conditions while operating near live power, phone or utility lines.  The Contractor 
has sole responsibility to have the Utility place required safety coverings over 
power lines, hold poles, suspend lines, etc. at the Contractor’s expense.  
Contractors are advised to review these costs with the Utility prior to the 
submission of their tender.  All costs are deemed to be included in the contract 
unit prices quoted in the tender submission. 

.8 In the event that damage to existing facilities occur, stop operations immediately 
and report the location of damaged cable to the appropriate Utility or to the 
Owner’s Representative.  At no time shall unauthorized persons attempt to move 
splice or repair damaged facilities. 

1.25 CONNECTIONS TO OR CONFLICT WITH OTHER UTILITIES OR STRUCTURES 

.1 It may be necessary for the Contractor to make connections to lines which are 
controlled by another utility company other than the City.  In such event, the 
Contractor will carry out such connection in accordance with the specific 
instruction of the representative utility concerned, or pay for the services 
rendered by the utility company. 

.2 Certain underground and aboveground facilities may be located along the 
construction route and it is the responsibility of the Contractor to maintain liaison 
with the appropriate utility authorities to ensure that no damage is affected to 
these facilities.  The Contractor shall also be responsible to request that the 
underground utilities be located and marked out in the field prior to 
commencement of construction.  This includes, but is not limited to, all water, 
sewer, gas pipes, oil pipelines, culverts, all telephone, telegraph, electric power 
lines, cables, poles, fibreoptics, conduits, etc. 

.3 The approximate location of the facilities may be shown on the Drawings, but the 
Owner’s Representative accepts no responsibility for the accuracy or 
completeness of this information. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 01 10 10 
exp MON-21010097-A0 GENERAL INSTRUCTIONS 
 Page 10 of 22 
 January 2024 

 
.4 Any damage caused to any water and sewer pipes, catch basins pipes, culverts, 

etc., will be immediately repaired by the Contractor.  The Contractor will bear the 
cost of all repairs to any pipe that is shown on the Drawings or is readily visible or 
is marked out on the Site. 

.5 No claim will be entertained for any damage or any slowdown of work due to any 
involvement with the aforementioned utilities. 

1.26 TEST PITS 

.1 Costs associated with excavating test pits prior to installation to locate 
infrastructure at crossing points with the proposed infrastructure shall not be 
measured for payment and shall be considered as incidental to the Works. 

1.27 MAINTENANCE OF EXISTING SEWER LATERALS AND MAINS 

.1 The Contractor shall ensure that the existing sanitary sewers, storm sewers, 
culverts and service laterals remain functional during construction.  The 
Contractor shall make temporary connections as necessary to ensure continued 
operation of the existing systems in advance of periods of inactivity on site 
greater than 24 hours and in advance of forecast periods of rainfall exceeding 
10mm in 24 hours. 

1.28 ADDITIONAL DRAWINGS 

.1 Owner's Representative may furnish additional drawings for clarification.  These 
additional drawings have same meaning and intent as if they were included with 
plans referred to in Contract Documents. 

1.29 RELICS, ANTIQUES AND WILDLIFE HABITAT 

.1 Protect relics, antiquities, wildlife habitat, items of historical or scientific interest 
such as cornerstones and contents, animal nesting sites, commemorative 
plaques, inscribed tablets, and similar objects found during course of Work. 

.2 Give immediate notice to Owner's Representative and await Owner's 
Representative's written instructions before proceeding with Work in this area. 

.3 Relics, antiquities and items of historical or scientific interest remain her 
Majesty's property. 

1.30 WORKING NEAR EXISTING TREES AND SHRUBS 

.1 The Contractor shall use care and caution while working adjacent to existing City 
or private trees or shrubs in the path of water, sewer, curb, sidewalk and road 
construction.   If the root structure of a tree or shrub is encountered, the 
Contractor must immediately contact the Owner’s Representative for inspection 
of the roots, and for procedures for preserving the tree or shrub. 

1.31 MEASUREMENT OF QUANTITIES 

.1 Linear: 
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.1 Items which are measured by metre (m) or kilometre (km), such as 

pavement markings will be measured along centreline of installation 
unless otherwise shown on plans. 

.2 Area: 

.1 Longitudinal and transverse measurements for areas to be measured 
horizontally in metres (m). 

.2 Longitudinal and transverse measurements for such items as topsoil and 
hydroseeding to be made on actual flat or sloped surface seeded or 
sodded. 

.3 Volume: 

.1 In computing volumes of excavation, average end area method will be 
used unless otherwise directed by Owner's Representative in writing. 

.2 Term:  cubic metres or C.M. 

.3 All volume measurements refer to in place measure unless specified 
elsewhere in specification. 

.4 Mass: 

.1 Term "tonne" shall mean 1000 kg. 

.2 Materials which are specified for measurement by mass shall be weighed 
on scales approved by and at locations designated by Owner's 
Representative.  Units used to haul material being paid for by mass shall 
bear legible identification numbers plainly visible to scale person as it 
approaches and leaves scale-house. 

.5 Time: 

.1 Unless otherwise provided for elsewhere or by written authority of 
Owner's Representative, hourly rental of equipment will be measured in 
actual working time and necessary travelling time of equipment within 
limits of project at an all-inclusive rate.  Equip each unit of mobile 
equipment with an approved device to register hours of operation.  
Devices which only measure hours of running of motor will not be 
accepted.  Cost for operator of equipment will be included in the hourly 
rate. 

1.32 TRUCK ROUTES 

.1 All heavy equipment, including trucks, hauling imported material or empty, shall 
use a designated City truck route where possible, otherwise shall proceed to and 
from the work Site by taking the shortest route to and from the nearest City truck 
route.  Route to be used shall be approved by the Owner’s Representative. 
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1.33 WEIGHT CERTIFICATES 

.1 Electronic weight certificates shall contain, at a minimum:  the date, the contract 
number (and/or work description), truck number / license plate, material 
type/class/size, actual gross weight, maximum allowable gross weight, tare 
weight, net weight, space for weigher’s signature, space for checker’s signature, 
and station(s). 

.1 Hand written weight certificates may result in the rejection of payment by 
the Owner’s Representative. 

.2 Failure to provide the required information on weight tickets may result in 
the rejection of the load, and the truck being turned away from the work 
site. 

.2 The Contractor shall be responsible for ensuring that the truck weigh certificates 
for each load are handed to the Owner’s Representative at the time the delivery 
truck unloads at the site.  The Owner’s Representative will not accept any 
responsibility for delivery tickets that are not submitted at the proper time, or are 
submitted in groups after the delivery trucks have left the site. 

1.34 PERMITS / AUTHORITIES 

.1 The Contractor shall obtain, and pay for, permits from authorities as required for 
all operations and construction.  He shall also comply with all pertinent 
regulations of all authorities having jurisdiction over the work.  The Contractor 
shall provide copies of all permits to the Owner prior to starting the work.  The 
Contractor shall be responsible for obtaining all applicable permits, inspections 
and approvals required and shall pay all charges in connection therewith. 

.2 The Contractor shall obtain, and pay for, permits from authorities as required for 
all operations and construction.  He shall also comply with all pertinent 
regulations of all authorities having jurisdiction over the work.  The Contractor 
shall provide copies of all permits to the Owner prior to starting the work.  The 
Contractor shall be responsible for obtaining all applicable permits, inspections 
and approvals required and shall pay all charges in connection therewith. 

1.35 EQUIVALENTS AND ALTERNATES 

.1 Where any particular brand of manufactured article is described or specified, it is 
to be regarded as a standard, but another brand equally as good may be 
accepted, at the discretion of the Owner’s Representative.  No change in the 
Specification will be made prior to the acceptance of the tenders.  If the 
Contractor wishes to make a substitution after the Contract has been awarded, 
make application, in writing, otherwise the Contractor will be held to the terms of 
the Specifications.  No extra cost will be allowed for approved equivalents. 

.2 When the Owner is prepared to permit the use of a brand of manufactured article 
as an alternative to any specified brand of manufactured article even though 
such alternative may not be equivalent to that specified, it may be used at the 
discretion of the Owner’s Representative but only after price adjustments have 
been negotiated and approved by the Owner’s Representative. 
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.3 If the alternative requires modifications, adjustments or additions to the specified 

works, submit to the Owner’s Representative, drawings and specifications for 
these modifications, adjustments or additions in the same detail as presented in 
the Contract.  Approval in principle by the Owner’s Representative of these 
modifications, adjustments or additions in no way relieves the Contractor of 
obligations or liabilities under the Contract to provide for finished piece of work 
complete and operational in all essentials. 

.4 No change or substitution can be made without the written consent of the 
Owner’s Representative. 

.5 The Owner’s Representative will record the time required to evaluate equivalents 
and alternates proposed by the Contractor including making changes to the 
Contract Documents occasioned thereby.  Whether or not the Owner’s 
Representative accepts a proposed substitute, reimburse the City for the charges 
of the Owner’s Representative for evaluating any proposed substitute. 

1.36 EQUIPMENT RENTAL RATES 

.1 Upon written request, the Contractor will supply the Owner's Representative with 
a list of the rental equipment to be used on work beyond the scope of bid items.  
Equipment rental rates will be in accordance with current rates published by the 
PEI Department of Transportation and Infrastructure. 

1.37 PHOTOGRAPHS 

.1 Prior to the commencement of the Work, the Owner’s Representative may 
arrange for photographs to be taken of the site of the Work and those properties 
adjacent to the site of the work.  Be present or have an authorized representative 
present during the taking of photographs to make any comments on the 
conditions of the site.  These photographs, together with a written report on the 
condition of existing roads, trees, etc., as determined by mutual agreement 
between the Contractor and Owner’s Representative, will be retained by the 
Owner’s Representative as a record of site conditions prior to commencement of 
Work. 

1.38 ASSISTANCE TO THE OWNER’S REPRESENTATIVE 

.1 During the continuance of the Contract, provide the necessary labour and tools to 
assist the Owner’s Representative in measuring, checking, testing and examining 
the Work and for the setting out and measurement of the Works, the cost of all 
such being deemed to be covered by and included in the Contract Price. 

1.39 RELATIONS WITH OTHER CONTRACTORS 

.1 Wherever work being done by the Owner's forces or by other contractors is 
contiguous to work covered by this Contract, the respective rights of the various 
interests involved shall be established by the Owner's Representative to secure 
the completion of the various portions of the work in general harmony. 
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.2 If any part of the Contractor's work depends for proper execution or results upon 

the work of any other contractor, the Contractor shall inspect and promptly report 
to the Owner's Representative any defects in such work that render it unsuitable 
for such proper execution and results and his failure to inspect and report shall 
constitute an acceptance of the other Contractor's work as fit and proper for the 
reception of his work except as to defects which may develop in the other 
contractor's work after the execution of this work. 

.3 To ensure the proper execution of his subsequent work, the Contractor shall 
measure work already in place and shall at once report to the Owner's 
Representative any discrepancy between the executed work and the drawings. 

1.40 CO-OPERATION 

.1 It is to be noted that other work may be in progress under various contracts 
within and adjacent to the working area of this contract.  The Contractor will, to 
the satisfaction of the Owner’s Representative, allow the other contractors 
reasonable access to the work and will co-operate with them in the carrying out 
of their duties and obligations. 

.2 No claim will be entertained for any inconvenience or any slowdown in work due 
to these other Contracts. 

.3 The Contractor must be aware that other construction work may be being 
performed at several different locations near the project site during the time 
frame of this contract and that coordination with other Contracts will be required.  
No claims for delay will be accepted due to other construction work in the area.  
Other known projects planned for 2024-2025 include the following: 

.1 Utility relocations. 

.2 Street Rehabilitation – Eastern Gateway (Phase I). 

.3 PEI TIR’s intersection reconfiguration of Water Street/Grafton 
Street/Riverside Drive. 

.4 Maritime Electric Company Limited’s (MECL) Charlottetown Thermal 
Generating Station Demolition Project. 

1.41 DETERMINATION OF COMPLETION DATE 

.1 The whole of the works shall be completed within the time stated in the Tender or 
as calculated from the date of award of tender by City Council, using the number 
of working days as originally provided for. 

.2 The City will consider requests for extension to the completion date of the 
Contract, due to adverse weather conditions, extra or additional work, disasters 
or delay in delivery of equipment or material, on the following basis: 

.1 The Contractor shall give notice in writing to the Owner’s Representative 
within ten (l0) working days after any such delay has first arisen stating 
the reason and requesting a stated extension of time. 
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.2 Providing the Contractor commences the work in accordance with an 

approved schedule of work, additional working days will be granted for 
each and every working day lost due to weather conditions if the number 
of hours lost during any one day exceeds fifty percent (50%) of the 
normal working hours. 

.3 Working days lost due to weather conditions will be determined by the 
Owner’s Representative and this information will be given to the 
Contractor at the end of each week. 

.4 Additional working days will be granted for extra or additional work 
performed, provided the Contractor can show the additional or extra work 
could not be carried out without interfering with the original Schedule of 
Work. 

.5 Additional working days may be granted for delay in delivery of equipment 
or material provided the Contractor can furnish documentation attesting to 
the delay being claimed. 

.6 If the Contractor does not agree with the figures compiled by the Owner’s 
Representative, the Contractor must make his objections with reasons, in 
writing, within ten (10) days of receipt of the Owner’s Representative’s 
notification, after which, the figures compiled by the Owner’s 
Representative shall be binding. 

1.42 CONSTRUCTION SALVAGE AND HANDLING 

.1 Protect existing illuminated special overhead crosswalk poles, truss arms, signs, 
storm sewer pipe, storm manholes and related equipment designated for 
salvage.  In event of damage to such items, immediately replace or make repairs 
to approval of Owner’s Representative and at no cost to the City. 

.2 Remove and store materials to be reused or salvaged, in manner to prevent 
damage. 

.3 Store and protect in accordance with requirements for maximum preservation of 
material. 

.4 All salvaged materials, unless noted otherwise for reuse on site, shall be 
delivered to City of Charlottetown Public Works. 

1.43 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

.1 Keep work, property, road surfaces, etc. in vicinity of the Works and in areas 
where Contractor's trucks will travel, in a clean and orderly condition, free from 
dirt, dust, snow, ice, rubbish, etc. at all times during the progress of the Work. 

.2 Maintain trucks so that no spillage will occur.  Before leaving the Site, trim loads 
and free wheels of accumulations of soil. 
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.3 Keep Site free from accumulations of waste material and rubbish to prevent an 

unsightly or hazardous condition.  On the completion of the Works clear away 
and remove from the Site all construction equipment, surplus materials, rubbish 
and temporary works of every kind and leave the whole of the Site and Works 
clean in a condition that meets the approval of the Owner’s Representative.  The 
Contractor shall be responsible for sweeping and removing all foreign matter 
from the site or trucking routes that have had material deposited from the works. 

.1 The Contractor shall be prepared to sweep and remove all foreign matter 
from the site or trucking routes on a seven-day-per-week basis as 
required and/or at the request of the Owner’s Representative. 

.2 The sweeping and removal of all foreign matter from the site or trucking 
routes shall be considered as incidental to the work; failure to comply 
within 24 hours of Owner’s Representative requests for compliance will 
result in the City having the work carried out whenever necessary, with 
the costs of such being deducted from the first release of holdback. 

.4 Do not dispose of volatile fluid wastes (such as mineral spirits, oil, or paint 
thinner) in storm or sanitary sewer systems or into streams or waterways. 

.5 Dispose of debris and waste materials in accordance with the latest regulations 
respecting Solid Waste Products Resource Management issued by PEI 
Department of Environment, Energy and Climate Change at no additional cost to 
the Contract. 

.6 Dispose of all construction and demolition waste at an approved C&D waste 
disposal site. 

.7 Where possible, divert construction and demolition waste to the appropriate 
recycling facilities.  Minimize waste generated by the Work. 

1.44 CONTRACTOR'S WORK FORCE 

.1 The Contractor shall employ as many and such persons as necessary to 
complete the Works within the contract time and shall cease to employ on the 
works any foreman or person who, in the opinion of the Owner’s Representative, 
has not demonstrated ability or is negligent and shall not re-employ any such 
foreman or person on the works without the written consent of the Owner’s 
Representative. 

1.45 INCLEMENT WEATHER 

.1 During unsuitable weather, when in the opinion of the Owner’s Representative, 
the conditions are unfavourable for good work, construction shall cease.  All work 
must be protected by the Contractor at his own expense.  Allowances for work 
days missed due to inclement weather will be as per Clause 1.41, "Determination 
of Completion Date". 
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1.46 PUBLIC CONVENIENCE 

.1 During the progress of the works, the convenience of the public and the residents 
affected by the construction must be provided for.  Convenient access to 
driveways, homes and buildings along the street must be maintained wherever 
possible.  Pedestrian access past the site must be maintained in order to ensure 
the safe and proper re-routing of pedestrians.  Access to commercial, institutional 
and specifically designated properties must be maintained at all times. 

.1 Temporary gravels, walkways, handrails, markers and other means will 
be taken to provide safe, clean access to all areas requiring routine 
access. 

.2 Convenience and good public relations with the residents, where 
possible, must be maintained by all persons involved with the works. 

.2 The Contractor shall ensure that adequate dust control is provided at all times 
during the Contract to avoid any hazardous situations and shall immediately 
implement any measures as directed by the Owner’s Representative to control 
dust problems.  Any damages or costs incurred as a result of excessive dust 
shall be paid for by the Contractor. 

.1 The Contractor shall be prepared to apply water on a seven-day-per-
week basis as required and/or at the request of the Owner’s 
Representative. 

.2 The supply and application of water for control of dust pollutants shall be 
considered as incidental to the work; failure to comply will result in the 
City having the work carried out whenever necessary, with the costs of 
such being deducted from the first release of holdback. 

.3 No material or other obstruction shall be placed within ten (10) metres of fire 
hydrants, which must at all times be readily accessible to the Fire Department. 

1.47 NOTIFICATION OF OFFICIAL AGENCIES 

.1 The Contractor shall be responsible for carrying out the Works in strict 
accordance with all Federal, Provincial and Municipal Laws, Acts, Regulations, 
by-laws, codes, etc., governing all or any part of the work under this Contract. 

.2 These requirements may affect methods of installation and/or construction and 
may include written notification and/or permits of the appropriate authority prior to 
commencement of the Contract.  Where written notification and/or permits of the 
above authorities is required, a copy of the said notification and/or permits shall 
be submitted to the Owner’s Representative. 

1.48 ENVIRONMENTAL COMPLIANCE 

.1 The City of Charlottetown will obtain the necessary Permit to Construct or Modify 
a Water Supply System or Wastewater Treatment System from the PEI 
Department of Environment, Energy and Climate Action, unless noted otherwise.  
A copy of the certificate, including Conditions of Approval, will be forwarded to 
the Contractor when the certificate(s) and permit(s) are received.  A copy of the 
certificate must be available on the job site for the duration of the project. 
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.2 The Contractor shall complete the Work in accordance with the Terms and 

Conditions of Approval in Watercourse / Wetland and Buffer Zone Activity Permit 
No. QA23-138 issued to the City of Charlottetown. 

.1 A copy of the permit is appended in Appendix D. 

.2 A copy of this permit and Terms and Conditions of Approval shall be kept 
on site for the duration of the project. 

.3 The Contractor shall adhere to all conditions as outlined in the Certificates and/or 
Permits issued by the PEI Department of Environment, Energy and Climate 
Action. 

.4 At no time shall work on the project commence unless all necessary 
Environmental Approvals, Permits and Certificates have been received by the 
City of Charlottetown and copies provided to the Contractor. 

1.49 SITE ACCESS 

.1 During the construction of the Works, the Contractor shall maintain proper 
access to and within the Site for all persons and vehicles entitled to such access, 
and shall maintain existing roads and paths in reasonable condition or provide 
suitable detours.  The Site shall, at all times, be kept as clean and in good order 
as possible and shall, as soon as practicable, be cleared of all surplus 
construction equipment and material and left clean and in good order to the 
satisfaction of the Owner’s Representative. 

1.50 PUMPING AND DRAINAGE 

.1 The Contractor shall bear all costs in connection with the dewatering of 
excavations, the removal of accumulations of water from the finished structures 
prior to being taken over for use, the pumping and removal of water from existing 
water or sewer mains where connections are to be made or appurtenances 
installed, the pumping and diversion of sewage and sludge necessary for the 
completion of the Works and any other pumping and drainage necessary at the 
Site for the proper construction and inspection of the Works. 

.2 The Contractor shall make provision for the discharge of any water, whether foul 
or discoloured, or otherwise in such a manner as shall be satisfactory to the 
Owner’s Representative and to any persons having rights over the lands or 
watercourses over or down which such water is discharged.  The Contractor shall 
exercise due care to prevent the fouling of streams by persons or animals.  The 
Contractor shall hold the City indemnified against any claim that may be made 
through non-compliance with this Section. 

1.51 FLOATATION 

.1 The Contractor is warned that the ground water table at the Site may on occasion 
rise to such a level as to cause floatation or other damage to the structures.  The 
Contractor shall observe all precautions against floatation of the structures during 
construction, and shall be responsible for any damage caused by floatation. 
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1.52 CARE OF THE WORKS 

.1 From the commencement to the completion of the Works, the Contractor shall 
take full responsibility for the care and protection thereof, and of all equipment 
and material(s) delivered to the Site, and of all temporary works required in the 
construction of the Works. 

.2 The Contractor shall, at the Contractor’s expense, take special precautions to 
prevent fire occurring in or about the Works, and shall observe and comply with 
all laws and regulations in force respecting fires, and comply with any special 
instructions given by the Owner’s Representative with respect to the prevention 
and extinguishing of fires, and will pay all wages and disbursements occasioned 
by reason of the observance or compliance with such laws, regulations and 
instructions. 

.3 The Contractor shall protect the Works from all damage from the elements and 
all other effects in such a manner as the Owner’s Representative may direct.  
The Contractor, however, shall not be relieved of the responsibility for any injury 
or damage through the Contractor failing to protect the Works, even though the 
Owner’s Representative did not specifically request such protection be provided. 

.4 The Contractor shall at all times keep the Site free from accumulation of waste 
material and rubbish.  On the completion of the Works, the Contractor shall clear 
away and remove from the Site all Construction Equipment, surplus materials, 
rubbish and temporary works of every kind and leave the whole of the Site and 
Works clean and in a condition satisfactory to the Owner’s Representative.  The 
Contractor shall be responsible for sweeping and removing all foreign matter 
from the Site or trucking routes that have had material deposited from the Works. 

1.53 GUARANTEE 

.1 The Contract requires an operational combination of several components 
comprising the Works which are customarily guaranteed by their suppliers.  
Under this Contract, however, the Contractor shall provide a guarantee for the 
Works for a period of one (1) year following the date of Substantial Performance.  
Owner-supplied equipment and equipment moved/reinstalled from existing 
locations shall not be included in the operations guarantee.  The terms of the 
Guarantee shall be as follows: 

.1 Where failure or incipient failure of the material is apparent, the 
Contractor shall actively commence repair or other remedy not more than 
twenty-four (24) hours after receiving due notice of trouble. 

.2 If the Contractor, on being notified, does not for any reason commence 
repairs within twenty-four (24) hours, the Owner shall have the right to 
have repairs made by others as necessary to restore or continue service.  
The cost of such repairs by others shall be borne by the Contractor.  The 
Owner shall at all times inform or attempt to inform the Contractor before 
hiring others to effect any repairs.  It shall, at all times, be the Contractor's 
right to be informed as soon as possible of difficulties and proposed 
remedial action by others, to make or where practical to complete such 
repairs at any other time of the guarantee period in preference to others. 
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.3 The employment of some other person or persons for reasons set out 

shall in no wise affect the Contractor's obligation or liability hereunder or 
relieve the Contractor of the performance and fulfilment of any or all 
covenants, undertakings, obligations, or duties under the Contract. 

.4 After the acceptance by the Owner’s Representative and during the 
guarantee period, the burden of maintenance shall fall upon the Owner.  
In the event of damage, failure or incipient failure of any part or parts 
directly attributable to inadequate or improper maintenance, the 
Contractor shall be responsible for remedial action but the cost of all such 
repairs will be reimbursed by the Owner. 

.5 If the Contractor arranges that the manufacturer of some component, or 
some other party approved by the Owner’s Representative, provide the 
guarantee as his agent under the Contract, then due notice to the Agent 
will be taken as due notice to the Contractor.  This will be a matter for 
Contractor's convenience only, and shall in no wise affect the Contractor's 
obligations and liabilities hereunder or relieve the Contractor from the 
performance and fulfilment of any or all of his covenants, undertakings, or 
duties under this Contract. 

1.54 SUPPLY OF MATERIALS 

.1 All materials necessary for the proper completion of the Work shall be supplied 
by the Contractor. 

.2 Rejected material shall be expeditiously removed from the Work Site after 
notification from the Owner’s Representative.  Where the Contractor fails to 
comply with such notice, the Owner’s Representative may require that the 
rejected material be removed and disposed of outside the Work Site and the 
Contractor shall pay the costs of removal and disposal of the rejected materials. 

.3 Where the Specifications require the Contractor to supply a specified 
material/product, the Unit/Lump Sum Price shall be based upon the supply of the 
material/product so specified, which shall be regarded as the standard of quality 
required by the Item.  After the award of the Contract, the Contractor may apply, 
in writing, to the Owner’s Representative to substitute another material/product 
other than the material/product specified in the Contract Documents. 

.1 The submission shall be complete including all technical data and case 
history applications for the proposed material/product. 

.2 The Owner’s Representative may decide not to entertain substitution 
during the period of the Contract. 

.4 Substitution of material(s)/product(s) shall not be made without the prior written 
approval of the Owner’s Representative.  No proposed substitution(s) will be 
approved prior to the award of the Contract. 
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1.55 PAYMENT ADJUSTMENT FOR FUEL COSTS 

.1 Due to significant fluctuations in fuel prices this year, this contract will have 
additional fuel adjustments applied as outlined in Schedule A.  This adjustment 
will only be applied to this specific contract in the 2024 construction season and 
will not be applied to any contracts in future years. 

.2 This payment adjustment for the change in the price of fuel during the Work is 
not considered to be extra work. 

1.56 SPECIAL REQUIREMENTS 

.1 Keep within limits of work and avenues of ingress and egress. 

.2 Ensure Contractor's personnel employed on site become familiar with and obey 
regulations including safety, fire, traffic and security regulations. 

.3 Work may be restricted to accommodate special events within the Charlottetown 
Event Grounds. 

.1 The City will provide at least two weeks notice of any upcoming special 
events that might impact the Work. 

.2 All coordination requirements for special events are incidental to the 
project. 

.4 The Contractor shall note that the Prince Edward Island International 
Shellfish Festival will be held at the Charlottetown Event Grounds in mid-
September in 2024.  It is imperative that all project works, site cleanup and 
demobilization from the project and site be completed prior to this event. 

.5 Contractor access to Maritime Electric Company Limited (MECL)’s property to 
complete the Works may be restricted to accommodate the demolition of 
Maritime Electric Company Limited (MECL)’s Thermal Generating Station in 
2023-2024.  No claim will be entertained for any delay or scheduling conflicts 
created as a result of coordination with MECL’s works. 

.1 Throughout construction of this project, MECL and their contractor’s 
access to their property shall be maintained at all times to enable 
personnel, equipment and trucks to freely enter/exit the property. 

.2 Below is a tentative schedule provided by Maritime Electric Company 
Limited (MECL) for their demolition works: 

.1 Mobilization to Site - September 25, 2023 

.2 Demolish Steam Plant (Phase 1) - December 18, 2023 – April 2, 
2024 

.3 Backfill Foundation Area (Phase 1) - September 4, 2024 – 
October 1, 2024 

.4 Demolish Steam Plant (Phase 2) - June 12, 2024 – August 6, 
2024 

.5 Backfill Foundation Area (Phase 2) - October 16, 2024 – 
November 5, 2024 

.6 225 Foot Stack Demolition - April 17, 2024 – May 28, 2024 
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.7 200 Foot Stack Demolition - June 13, 2024 – July 24, 2024 

.8 Demolish River Pumphouse Building (Phase 1) - May 13, 2024 – 
June 21, 2024 

.9 Site Restoration - November 6, 2024 – November 19, 2024 

.10 Final Completion - November 19, 2024 

Part 2 - NOT USED 

.1 Not Used. 

Part 3 - Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 



SCHEDULE A – PAYMENT ADJUSTMENT FOR FUEL COST 
 

Compensation payable to the City or the Contractor shall be based on the difference in the IRAC posted wholesale 
price of diesel 24 hours prior to tender closing of the Contract (Tender Fuel Price) and the IRAC posted wholesale 
price when the work was completed for the applicable item.  This shall be calculated in accordance with the 
following: 
 

The City shall adjust payments to the Contractor under the applicable Item in the Contract Document based 
on the Island Regulatory and Appeals Commission (IRAC) h is tor ica l  Petroleum prices for Wholesale Diesel.  
The price is available on the IRAC website: https: https://irac.pe.ca/petrol/current-petroleum-prices/ 
 

The payment adjustment will be established for each IRAC approved adjustment during the time that Work 
is performed on any of the items in Table 1 and w h e n  the Wholesale Price (WP) differed from the Tender 
Fuel Price (TFP) by more than 5%. 
 

The adjustments will be calculated using the Nominal Fuel Consumption Rates (NFCR) in Table 1 and the 
formulae shown below.  The City shall submit a statement to the Contractor identifying, by Item, the Fuel 
Adjustment (FA), the associated NFCA, and the Material Quantity (MQ) as identified on the previous Progress 
Estimate. 

Table 1 
Nominal Fuel Consumption Rates (NFCRs) by Item 

 
Description NFCR 

Common Excavation 1.0 L/m3 

Borrow 0.5 L/t or 1.0 L/m3 

Aggregate Base/Subbase 0.6 L/t 

Asphalt Base/Seal 5.0 L/t 
 

The payment adjustment shall be calculated as follows, where: 

FA = Fuel Adjustment 
WP = Wholesale Price  
TFP = Tender Fuel Price (posted price 24 hrs prior to tender closing) 
NFCR = Nominal Fuel Consumption Rate 
MQ = Material Quantity 
 
When WP >1.05 TFP, the FA is an additional payment to the Contractor as follows:  

FA = (WP – 1.05TFP) x NFCR x MQ 

When WP < 0.95 TFP, the FA is a deduction from payments due to the Contractor as follows: 
 
FA = (WP- 0.95TFP) x NFCR x MQ 
  



 
Examples: 
 

1. A Contractor completes placement of 10,000 tonnes of select borrow and 5,000 tonnes of granular 
A.  During the work period, IRAC approved four adjustments to the Wholesale diesel price which are 
as follows:  $1.11/L, $1.15/L, $1.23/L & $1.26/L.  The price of wholesale diesel 24 hours prior to the 
tender closing was $0.90/L. 
 
Within the first fuel adjustment IE. when the diesel price was $1.11/L, 8,000 tonnes of borrow was 
placed and no granular was placed. 
 
Within the second fuel adjustment IE. when the diesel price was $1.15/L, 2,000 tonnes of borrow 
was placed and 1,500 tonnes of granular was placed. 
 
Within the third adjustment IE. when the diesel price was $1.23/L, 2,000 tonnes of granular was 
placed. 
 
Within the final adjustment IE. when the diesel price was $1.26/L, 1,500 tonnes of granular was 
placed.  

 
Calculation 
 

FA = Fuel Adjustment 
 
NFCR = Nominal Fuel Consumption Rate, = 0.5l/t for borrow, = 0.6l/t for granular 
 
MQ = Material Quantity 
               Borrow            Granular 
 Work @ $1.11 =  8,000t  0 
 Work @ $1.15 =  2,000t  1,500t 
 Work @ $1.23 =  0  2,000t 
 Work @ $1.26 =  0  1,500t 
 
TFP = Tender Fuel Price =  $0.90/L 
 
WP is greater than 1.05*TFP therefore FA = (WP – 1.05TFP) x NFCR x MQ 
 

  WP (WP – 1.05TFP) ($/l) NFCR (l/t) MQ (t) Payment ($)  

 Work @ $1.11 Borrow $1.11 $0.17 0.5 8000 $680.00  

  Granular $1.11 $0.17 0.6 0 $0.00  

 Work @ $1.15 Borrow $1.15 $0.21 0.5 2000 $210.00  

  Granular $1.15 $0.21 0.6 1500 $189.00  

 Work @ $1.23 Borrow $1.23 $0.29 0.5 0 $0.00  

  Granular $1.23 $0.29 0.6 2000 $348.00  

 Work @ $1.26 Borrow $1.26 $0.32 0.5 0 $0.00  

  Granular $1.26 $0.32 0.6 1500 $288.00  

      $1,715.00 Payment 



        

       

 
 
 

2. A Contractor completes placement of 4,500 tonnes of asphalt.  During the work period, IRAC 
approved four adjustments to the Wholesale diesel price which are as follows:  $0.80/L, $0.82/L, 
$0.88/L & $0.80/L.  The price of wholesale diesel 24 hours prior to tender closing was $1.35/L.  
 
Within the first adjustment IE. when the diesel price was $0.80/L, 1,200 tonnes of asphalt was placed. 
 
Within the second fuel adjustment IE. when the diesel price was $0.82/L, 1,000 tonnes of asphalt 
was placed  
 
Within the third fuel adjustment IE. when the diesel price was $0.88/L, 900 tonnes of asphalt was 
placed. 
 
Within the final fuel adjustment IE. when the diesel price was $0.80L, 1,400 tonnes of asphalt was 
placed.  

 
Calculation 
 

FA = Fuel Adjustment 
 
NFCR = Nominal Fuel Consumption Rate = 5 l/t for seal 
 
MQ = Material Quantity 
 
 Work @ $0.80 = 1,200t 
 Work @ $0.82 = 1,000t 
 Work @ $0.88 =    900t 
 Work @ $0.80 = 1,400t 
 
TFP = Tender Fuel Price = $1.35/L 
 
WP is less than 0.95*TFP therefore FA = (WP - 0.95*TFP) x NFCR x MQ  
  
 

 WP (WP-0.95*TFP) ($/l) NFCR (l/t) MQ (t) Payment ($)  

 Work @ 
$0.80 $0.80 -$0.48 5 1200 -$2,880.00  

 Work @ 
$0.82 $0.82 -$0.46 5 1000 -$2,300.00  

 Work @ 
$0.88 $0.88 -$0.40 5 900 -$1,800.00  

 Work @ 
$0.80 $0.80 -$0.48 5 1400 -$3,360.00  

     -$10,340.00 Deduction  
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Part 1 - General 

1.1 CONTINGENCY ALLOWANCE 

.1 The cash allowance shall be utilized for unforeseen items that may arise during 
construction, or other items that the Owner may require included in the work. 

.2 The contingency allowance shall not be used for items for which an established 
unit rate has been given during tendering. 

.1 An allowance in the amount of two hundred and thirty thousand dollars 
($230,000) shall be allocated to this Item and has been shown as a 
separate item within the schedule of unit prices. 

.2 An allowance in the amount of twenty thousand dollars ($20,000) has 
been allocated for utility labour from the Charlottetown Water and Sewer 
Corporation (CWSC).  Actual costs will be compensated, no mark-up will 
be allowed. 

.3 An allowance in the amount of five thousand dollars ($5,000) has been 
allocated for tree protection (provisional).  Actual costs will be 
compensated, no mark-up will be allowed. 

.1 This allowance will only be used for tree protection, above and 
beyond the terms and conditions outlined in the specifications, as 
directed specifically by the Owner’s Representative. 

.3 Funds will be drawn from the Cash Allowance only by Change Order. 

.4 At closeout of Contract, funds remaining in Cash Allowance will be credited to 
Owner by Change Order. 

Part 2 - Execution 

2.1 EXECUTION 

.1 The Contractor shall be allowed a fifteen percent (15%) mark-up for overhead 
and profit above actual costs under this Item. 

.2 For work performed by sub-contractors, the General Contractor shall be allowed 
five percent (5%) mark-up for overhead and profit above approved sub-
contractors invoices. 

.3 No amount of the cash allowance is to be released unless accomplished by a 
detailed Change Order signed by the Owner’s Representative and/or the Owner. 

END OF SECTION 
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Part 1 - General 

1.1 MEASUREMENT 

.1 The method of measurement shall be as stated hereinafter for the individual 
items.  The Owner reserves the right to delete all or portions of any item from the 
total Contract Price 

.2 Provisional items are included in the Contract to establish a unit rate and an 
amount to do particular work.  Include unit price and amount as tendered in 
Tender Price.  The Owner reserves the right to delete all or portions of this item 
from the total Contract Price. 

1.2 PAY ITEMS 

.1 Precast Structures: 

.1 Unit of Measurement:  EACH (ea). 

.2 Method of Measurement:  number of installed structures of the specified 
type. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, excavating, dewatering, bypass pumping, 
sheeting and shoring, cofferdam construction, sediment traps, disposal of 
surplus materials, supply and placement of bedding and backfill, 
compaction, supply and installation of precast concrete sections 
(including complete sluice boxes with frames and covers), frames and 
grates or covers as specified, rigid insulation, water proofing and final 
elevation adjustments such that precast structures are fully complete and 
operational in all respects, all as shown on the Drawings and as specified.  
The price shall also include collection of all record information including 
inverts, co-ordinates (NAD83) and as-built swing ties. 

.4 Work also includes: 

.1 Removal and off-site disposal (regardless of type, diameter and 
depth) of existing catchbasins, manholes, frames and covers, 
sanitary sewer and storm sewer as directed by the Owner’s 
Representative. 

.2 Abandonment in place of existing catchbasins and manholes 
(regardless of diameter or type) as indicated on the Drawings or 
as directed by the Owner’s Representative.  Work shall include all 
excavation, removal and off-site disposal of top manhole sections, 
frames and covers, backfilling, compaction, restorations and all 
incidentals. 

.3 Temporary removal, restraint, replacement and/or accommodation 
during construction of any above ground or below ground utilities, 
pipelines or other infrastructure to enable the installation of any 
precast structures. 

.4 As indicated on the Drawings or as directed by the Owner’s 
Representative, adjustment to finished grade of existing 
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manholes, catchbasins or sluice boxes that are designated to 
remain in place. 

.5 Loading, hauling, placing, compaction and grading of excavated 
materials on site to construct berms or backfill other features as 
indicated on the Drawings or as directed by the Owner’s 
Representative. 

.2 Supply and Install Storm Sewer: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  from the centres of structures measured 
horizontally. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, excavation, dewatering, storm sewer by-pass 
management (i.e. gravity or pumping), sediment traps, sheeting, shoring, 
cofferdam construction, disposal of surplus materials, bedding and 
backfill, compaction, supply and installation of pipe, all connections, core 
drilling into existing or new storm manholes, catch basins or storm 
sewers, end caps, elbows, couplings, testing and CCTV inspection, all as 
shown on the Drawings and as specified, such that the storm sewer is 
fully complete and operational in all respects.  The price shall also include 
collection of all record information including inverts, co-ordinates (NAD83) 
and as-built swing ties. 

.4 Work also includes: 

.1 Connections or couplings to existing storm sewer pipe, storm 
sewer laterals, manholes or catch basins as required. 

.2 Daylighting of existing infrastructure prior to construction to 
identify any potential conflicts with existing infrastructure prior to 
the storm sewer installation. 

.3 Temporary removal and reinstatement of fencing or guide rail and 
guide posts that may be encountered along the limits of trench 
excavation. 

.4 Temporary removal, restraint, replacement and/or accommodation 
during construction of any above ground or below ground utilities, 
pipelines or other infrastructure to enable the installation of any 
storm sewer piping or related services. 

.5 Removal and off-site disposal of existing storm sewer, culverts, 
catchbasin leads or storm sewer laterals as indicated on the 
Drawings or as directed by the Owner’s Representative. 

.6 Abandonment in place of existing storm sewer (regardless of 
diameter or type) as indicated on the Drawings or as directed by 
the Owner’s Representative.  Work shall include all excavation, 
supply and installation of storm sewer end caps, supply and 
placement of flowable fill, backfilling, compaction, restorations and 
all incidentals. 

.7 Loading, hauling, placing, compaction and grading of excavated 
materials on site to construct berms or backfill other features as 
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indicated on the Drawings or as directed by the Owner’s 
Representative. 

.3 Existing Storm Sewer CCTV Inspection: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  from the centres of structures or points of 
entry/exit measured horizontally. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, excavation, supply and installation of temporary 
blockage of flows at either end of the system due to the tidal influence, 
storm sewer by-pass management (i.e. gravity or pumping), dewatering 
of the existing storm sewer, pipe flushing (if required), supply of 
necessary CCTV equipment and operator and completion of the CCTV 
pipe inspection, all as shown on the Drawings and as specified. 

.4 Work also includes: 

.1 Excavation and exposing the existing storm sewer at multiple 
locations as required to enable CCTV access.  Work also includes 
backfilling and compaction of excavated areas. 

.2 All CCTV inspections will be delivered entirely in electronic format 
with the file named with the CCTV Contractor Company Name 
(e.g. “Smith Video Services”) as well as PDF pipe run reports. 

.4 Supply and Install Storm Sewer by Trenchless Technology: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  from the ends of the storm sewer installed by 
trenchless technology measured horizontally. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control for the installation of the storm sewer pipe by an 
approved trenchless technology.  Work includes excavation, dewatering, 
storm sewer by-pass management (i.e. gravity or pumping), sediment 
traps, sheeting, shoring, cofferdam construction, disposal of surplus 
materials (on-site or off-site), bedding and backfill, compaction, supply, 
installation and joining of the pipes, all connections, testing and CCTV 
inspection, all as shown on the Drawings and as specified, such that the 
storm sewer is fully complete and operational in all respects.  The price 
shall also include collection of all record information including inverts, co-
ordinates (NAD83) and as-built swing ties. 

.4 Work also includes: 

.1 Coordination with all stakeholders. 

.2 The cost of designing, supplying, delivering and assembling the 
pipe. 

.3 Construction and removal of the entry entry/drive/launch/exit pits 
(including mud slabs and back stops). 

.4 Construction, removal and cleanup of temporary work pads 
located in the Hillsborough River required for construction 
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equipment or lay down areas (cranes, excavators, trucks, 
material, etc.). 

.5 Monitoring program for deformation surveys. 

.6 Protection of the existing above ground and below ground 
Charlottetown Harbour Authority Inc. fuel pipelines.  Additional 
works may include such items as temporary steel plating or 
excess fill to be placed above below ground pipelines for physical 
protection at crossing points or any such other related protection 
tasks as required by Charlottetown Harbour Authority Inc. or Irving 
Oil. 

.7 Connections to existing storm sewer pipe, storm sewer laterals, 
manholes or catch basins as required. 

.8 Daylighting of existing infrastructure prior to construction to 
identify any potential conflicts with existing infrastructure prior to 
the storm sewer installation. 

.9 Temporary removal, restraint, replacement, reinstallation and/or 
accommodation during construction of any above ground or below 
ground utilities, pipelines or other infrastructure to enable the 
installation of any storm sewer piping or related services. 

.10 Salvage, stockpiling and placement of existing outlet shore 
protection rocks at the location of the storm sewer outfall so as to 
reconstruct the shore protection in this outfall area. 

.11 Supply and installation of grouting for the inner annulus. 

.12 Removal and off-site disposal of excavated material from the 
tunnelling, along with any excess and unsuitable materials. 

.13 Collection, removal and off-site disposal of any drilling fluids. 

.14 Restoration of all areas disturbed during the progress of the work 
including roadway subgrade and all related work in accordance 
with the Drawings and Specifications. 

.15 Any associated disposal or recycling fees. 

.5 Temporary Water Control Works:  

.1 Unit of Measurement:  LUMP SUM (LS). 

.2 Method of Measurement:  N/A 

.3 This Item includes:  design, supply, construction, operation, maintenance 
and removal of temporary water control works (TWCW). 

.1 Two copies of design drawings and design calculations for the 
TWCW, stamped and signed by a Professional Engineer, shall be 
submitted a minimum of 14 Days before commencing Work. 

.2 The design of each TWCW plan shall include, but are not limited 
to: 

.1 The flow capacity of the TWCW which includes making 
own assessment of quantity of water expected from all 
sources (upstream, groundwater, tidal impacts, surface 
and downstream); 
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.2 The proposed method, description and drawings of the 

TWCW designed to accommodate or exceed the minimum 
specified flow capacity of the TWCW; 

.3 The proposed method of monitoring storm sewer flows and 
weather forecasts at the Work Area to anticipate storm 
sewer flow increases; and 

.4 A precautionary Work Area clean-up procedure and 
mitigation measures to be implemented in advance of any 
storm sewer flow increase anticipated to exceed the flow 
capacity of the TWCW, or when directed by the Owner’s 
Representative.  

.5 The Contractor shall note that Hillsborough River is tidal.  
Information on tidal elevations can be found at 
https://www.tides.gc.ca/en/stations/01700. 

.4 Work includes all labour, equipment, materials and incidentals required to 
dewater the excavations, trenches and provide temporary water control 
works.  The price includes all temporary water barriers, silt booms, 
sediment traps, sheet piling, cofferdam construction, dykes, temporary 
access roads, temporary sediment and erosion control, by-pass pumping, 
temporary storm sewer diversions, settlement ponds, protection and 
monitoring of existing and proposed works, all as required to keep 
excavations free of water while work is in progress.  Work sequencing 
may require multiple and differing dewatering installations and removals, 
which would be incidental to this Item.  The Item also includes: 

.1 Disposal of water in a manner that is not detrimental to 
public or private property. 

.2 Removal of all dewatering Works upon completion of 
construction. 

.3 Shore cleanup for any activities completed along the 
waterfront. 

.4 Restorations of all areas disturbed by the TWCW. 

.6 R-5 Random Riprap: 

.1 Unit of Measurement:  TONNE (t). 

.2 Method of Measurement:  measured in tonnes from scale and ticket 
generated and signed by the Owner’s Representative. 

.3 This Item includes: 

.1 This Item includes:  all labour, equipment, materials and 
incidentals, including traffic control involved for the supply, 
handling, loading, hauling, and placing of the riprap to the limits 
and at the locations indicated on the Drawings or directed in the 
field by the Owner’s Representative. 

.2 The price shall also include the supply and placement of N2 
geotextile as shown on the Drawings and as specified. 
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.7 Shore Protection R-250 Random Riprap - Gayton’s Riprap (Provisional): 

.1 Unit of Measurement:  TONNE (t). 

.2 Method of Measurement:  measured in tonnes from scale and ticket 
generated and signed by the Owner’s Representative. 

.3 This Item includes:  all labour, equipment and materials involved to 
provide traffic control, supply, handling, loading, hauling and placing of 
the riprap, as well as any incidentals, to the limits and at the locations 
indicated on the Drawings or directed in the field by the Owner’s 
Representative. 

.8 Unshrinkable Backfill: 

.1 Unit of Measurement:  CUBIC METRE (m3). 

.2 Method of Measurement:  measured in cubic metres of unshrinkable 
backfill supplied and placed.  Measurement shall be by the summation of 
electronic delivery tickets, except that the total volume shall not exceed 
10% of the theoretical volume. 

.3 This Item includes:  all labour, equipment, materials and incidentals 
involved to abandon the 1200mm diameter storm sewer in place as 
shown on the Drawings and as specified.  Work includes traffic control, 
supply, handling, placing and pumping of the unshrinkable fill to the limits 
and at the locations indicated on the Drawings or directed in the field by 
the Owner’s Representative. 

.9 Supply and Install Watermain: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  along length of main in place, including the 
distance through valves and fittings. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, excavation, dewatering, sediment traps, removal 
and disposal of existing watermain, supply and installation of the 
watermain pipe of the appropriate size, connections, couplings, rigid 
insulation, thrust blocks, joint restraint systems, cathodic protection, 
testing, flushing, disinfection and removal and disposal of excess trench 
materials, all as shown on the Drawings and as specified. 

.4 Work also includes: 

.1 The supply, placement and compaction of bedding and backfill 
materials. 

.2 Zinc anodes, protective coating and protective sheeting will be 
considered incidental to the work required.  No measurement for 
payment will be allowed. 

.3 Payment for the supply, installation and removal of temporary 
testing and disinfection points of required size, as shown on the 
Drawings, to facilitate the testing and disinfection procedures, will 
not be measured for payment and shall be considered as 
incidental to the work required. 
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.4 Removal and off-site disposal of existing watermain to the limits 

and at the locations indicated on the Drawings or directed in the 
field by the Owner’s Representative. 

.5 Supply and installation of proper watermain end caps and thrust 
blocks on sections of pipe indicated on the Drawings for 
abandonment. 

.6 Abandonment in place of existing watermain (regardless of 
diameter or type) as indicated on the Drawings or as directed by 
the Owner’s Representative.  Work shall include all excavation, 
supply and installation of watermain end caps, supply and 
placement of flowable fill, backfilling, compaction, restorations and 
all incidentals. 

.7 Temporary removal, restraint, replacement and/or accommodation 
during construction of any above ground or below ground utilities, 
pipelines or other infrastructure to enable the installation of any 
watermain or related services. 

.8 Loading, hauling, placing, compaction and grading of excavated 
materials on site to construct berms or backfill other features as 
indicated on the Drawings or as directed by the Owner’s 
Representative. 

.9 The price shall include collection of all record information including 
inverts, co-ordinates (NAD83) and as-built swing ties. 

.10 Supply and Install Watermain Fittings: 

.1 Unit of Measurement:  EACH (ea). 

.2 Method of Measurement:  number of tees, bends, reducers, crosses and 
couplers installed of the appropriate size. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, excavation, dewatering, sediment traps, supply 
and installation of the fittings of the appropriate size, thrust blocks, 
mechanical joint restraint systems, cathodic protection, flushing/sampling 
ports, drains, taps, testing, flushing, disinfection and removal and disposal 
of excess trench materials, all as shown on the Drawings and as 
specified. 

.4 Work also includes: 

.1 The supply, placement and compaction of bedding and backfill 
materials. 

.2 Zinc anodes, protective coating and protective sheeting will be 
considered incidental to the work required.  No measurement for 
payment will be allowed. 

.3 Loading, hauling, placing, compaction and grading of excavated 
materials on site to construct berms or backfill other features as 
indicated on the Drawings or as directed by the Owner’s 
Representative. 

.4 The price shall include collection of all record information including 
inverts, co-ordinates (NAD83) and as-built swing ties. 
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.11 Supply and Install Watermain Valves: 

.1 Unit of Measurement:  EACH (ea). 

.2 Method of Measurement:  number of gate valves or tapping sleeves and 
valves installed of the appropriate size. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, excavation, dewatering, sediment traps ,supply 
and installation of the gate valve, tapping sleeve and valve, valve box 
unit, thrust blocks, joint restraint systems, cathodic protection, 
flushing/sampling ports, drains, taps, testing, flushing, disinfection, 
removal and disposal of excess trench material and adjustment of valve 
box to finished grade, all as shown on the Drawings and as specified. 

.4 Work also includes: 

.1 The supply, placement and compaction of bedding and backfill 
materials. 

.2 Zinc anodes, protective coating and protective sheeting will be 
considered incidental to the work required.  No measurement for 
payment will be allowed. 

.3 As indicated on the Drawings or as directed by the Owner’s 
Representative, adjustment to finished grade of existing valve 
boxes or valve chambers that are designated to remain in place. 

.4 Loading, hauling, placing, compaction and grading of excavated 
materials on site to construct berms or backfill other features as 
indicated on the Drawings or as directed by the Owner’s 
Representative. 

.5 The price shall include collection of all record information including 
inverts, co-ordinates (NAD83) and as-built swing ties. 

.12 Supply and Install Fire Hydrant: 

.1 Unit of Measurement:  EACH (ea). 

.2 Method of Measurement:  number of complete installed fire hydrants. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, excavation, dewatering, sediment traps, removal 
and disposal of existing fire hydrant and associated components, supply 
and installation of the hydrant and fittings, tee, lead watermain pipe, 
valve, valve box, thrust blocks, anchors, joint restraint systems, hydrant 
extensions, cathodic protection, testing, flushing, disinfection, repainting 
of hydrant to City Standards, adjustment of valve box to finished elevation 
and removal and disposal of excess trench materials, all as shown on the 
Drawings and as specified. 

.4 Work also includes: 

.1 The supply, placement and compaction of bedding and backfill 
materials. 

.2 The removal and salvage of all existing fire hydrants and their 
delivery to the City’s Public Works Garage on MacAleer Drive. 
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.3 Zinc anodes, protective coating and protective sheeting will be 

considered incidental to the work required.  No measurement for 
payment will be allowed. 

.4 As indicated on the Drawings or as directed by the Owner’s 
Representative, adjustment to finished grade of existing valve 
boxes or valve chambers that are designated to remain in place. 

.5 The price shall include collection of all record information including 
inverts, co-ordinates (NAD83) and as-built swing ties. 

.13 Supply and Install Water Service Laterals: 

.1 Water Service Lateral: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  along length of water service lateral in 
place, from the center of the watermain to the end, including 
connection to existing. 

.3 This Item includes:  all labour, equipment, materials and 
incidentals, including traffic control, excavation, dewatering, 
sediment traps, supply and installation of the water service lateral 
pipe of the appropriate size, connecting to the tee, rigid insulation, 
cathodic protection, testing, flushing, disinfection and removal and 
disposal of excess trench materials, all as shown on the Drawings 
and as specified. 

.2 Work also includes: 

.1 The supply, placement and compaction of bedding and backfill 
materials. 

.2 Zinc anodes, protective coating and protective sheeting will be 
considered incidental to the work required.  No measurement for 
payment will be allowed. 

.3 As indicated on the Drawings or as directed by the Owner’s 
Representative, adjustment to finished grade of existing valve 
boxes or valve chambers that are designated to remain in place. 

.4 The price shall include collection of all record information including 
inverts, co-ordinates (NAD83) and as-built swing ties. 

.14 Common Excavation: 

.1 Unit of Measurement:  CUBIC METRE (m3). 

.2 Method of Measurement:  measured in cubic metres calculated from 
cross sections taken in areas of excavation of the specified type 
acceptably completed. 
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.3 This Item includes:  all labour, equipment, materials and incidentals 

involved to provide layout, traffic control, excavation, ditching, sheeting, 
shoring, dewatering, sediment traps, loading, hauling, spread, placement, 
compaction, fine grading, stockpiling, off-site disposal of surplus materials 
and disposal of existing asphalt surfaces at approved facilities, all as 
shown on the Drawings and as specified.  No additional payment will be 
made for multiple handlings of excavated materials or for coordination of 
excavation with the following requirements: 

.1 Material excavated from the new Water Street right-of-way 
between STA 2+635 to 2+705 shall remain on site and shall be 
used to fill low areas, construct berms or backfill storm sewer 
trenches as indicated or as directed by the Owner’s 
Representative.  This material shall be given priority for re-use on 
site and shall be re-used prior to re-using any other material types. 

.2 Material excavated from the new Water Street right-of-way 
between STA 2+705 to 2+865.5 shall be used on site as indicated 
or as directed by the Owner’s Representative only after all 
materials noted in Clause 1.2.13.3.1 have been placed.   All 
remaining materials shall be designated as waste (as identified by 
the Owner’s Representative and the City’s Environmental 
Consultant) and shall be disposed of at the City's former East 
Royal landfill site. 

.1 Once at the City's former East Royal landfill site, the 
Contractor shall be responsible for stockpiling, spreading, 
compacting and grading the common excavated materials 
as directed by the Owner’s Representative. 

.3 Material excavated from the new Water Street right-of-way 
between STA 2+350 to 2+635 shall be used on site as indicated 
or as directed by the Owner’s Representative only after all 
materials noted in Clause 1.2.13.3.1 and 1.2.13.3.2 have been 
placed.  Unless otherwise noted in the field by the Owner’s 
Representative, all remaining excess excavated material in this 
station range becomes that property of the Contractor and based 
on guidelines can be properly disposed of off-site at a Contractor 
selected location with no provincial approval required. 

.4 No measurement and payment will be made for: 

.1 Saw cutting, removal and disposal of existing asphalt surfaces, 
regardless of type. 

.2 Cold milling of existing asphalt edges for construction of stepped 
keyway for asphalt slug. 

.3 Removal and disposal of existing concrete sidewalk or curb, 
regardless of type. 

.4 Removal and disposal of existing fencing, posts and concrete 
bases, regardless of type. 

.5 Removal and disposal of existing trees, shrubs and plantings as 
directed. 
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.6 Removal and disposal of the existing guide rail and guide posts at 

an approved off-site disposal facility. 

.7 Removal and disposal of the existing wooden box culvert at an 
approved off-site disposal facility.  Work also includes supply, 
placement and compaction of backfill material for the related 
excavation. 

.8 Removal and disposal of the existing precast concrete tunnel and 
associated footings.  Work also includes supply, placement and 
compaction of backfill material for the related excavation. 

.9 Removal and salvage of existing planters to location as directed 
by the Owner’s Representative. 

.10 Protection of existing trees, shrubs, plantings and flower beds. 

.11 Temporary removal and reinstatement of fencing that may be 
encountered within the limits of excavation. 

.12 Unnecessary excavations beyond lines established. 

.13 Swale construction and site grading. 

.14 Removal and correction of soft or unstable material created as a 
result of contractor activities. 

.15 Extra hauling of materials temporarily stockpiled on site. 

.16 Overhaul. 

.17 Compaction and proof rolling of embankment areas. 

.18 Off-site disposal of removed material. 

.19 Any associated disposal or recycling fees. 

.15 Geogrid: 

.1 Unit of Measurement:  SQUARE METRE (m2). 

.2 Method of Measurement:  number of square metres of area covered with 
geogrid. 

.1 Overlapped joints, patches and seams shall be measured as a 
single layer of geogrid. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, layout, supply and placement of geogrid along 
roadways and areas as directed by the Owner’s Representative. 

.16 Select Borrow: 

.1 Unit of Measurement:  TONNE (t). 

.2 Method of Measurement:  measured in tonnes as taken from weight slips 
supplied and placed. 

.3 This Item includes:  all labour, equipment and materials involved to 
provide traffic control, supply, handling, loading, hauling, placing, fine 
grading, compacting and proof rolling of the select borrow materials, as 
well as any incidentals, to the limits and at the locations indicated on the 
Drawings or directed in the field by the Owner’s Representative. 
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.4 There shall be no payment for extra thickness or width of select borrow 

materials placed outside of the theoretical lines and grades as indicated 
on the Drawings.  Whenever in the opinion of the Owner’s Representative 
there is extra thickness or width, the appropriate weight will be deducted. 

.17 Class ‘A’ Granular: 

.1 Unit of Measurement:  TONNE (t). 

.2 Method of Measurement:  measured in tonnes as taken from weight slips 
supplied and placed. 

.3 This Item includes:  all labour, equipment and materials involved to 
provide traffic control, supply, handling, loading, hauling, placing, fine 
grading, compacting and proof rolling of the class ‘A’ granular materials, 
as well as any incidentals, to the limits and at the locations indicated on 
the Drawings or directed in the field by the Owner’s Representative. 

.4 There shall be no payment for extra thickness or width of class ‘A’ 
granular materials placed outside of the theoretical lines and grades as 
indicated on the Drawings.  Whenever in the opinion of the Owner’s 
Representative there is extra thickness or width, the appropriate weight 
will be deducted. 

.18 Shoulder Material: 

.1 Unit of Measurement:  TONNE (t). 

.2 Method of Measurement:  measured in tonnes as taken from weight slips 
supplied and placed. 

.3 This Item includes:  all labour, equipment and materials involved to 
provide traffic control, supply, handling, loading, hauling, placing, fine 
grading and compacting the shoulder material, as well as any incidentals, 
to the limits and at the locations indicated on the Drawings or directed in 
the field by the Owner’s Representative. 

.4 There shall be no payment for extra thickness or width of shoulder 
material placed outside of the theoretical lines and grades as indicated on 
the Drawings.  Whenever in the opinion of the Owner’s Representative 
there is extra thickness or width, the appropriate weight will be deducted. 

.19 Concrete Curb: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  number of lineal metres of specified type 
acceptably completed. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, layout, supply and placement of concrete to form 
curbs of the type specified, including slip-form curb machine, fabrication 
of new molds as required, forming, formwork, dowels, finishing, curing, 
concrete testing, matching to existing concrete curb, supply, placement 
and compaction of Class A granular base, isolation and control joints and 
backfilling, all as shown on the Drawings and as specified. 

.20 Concrete Sidewalk: 
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.1 Unit of Measurement:  SQUARE METRE (m2). 

.2 Method of Measurement:  number of square metres of concrete sidewalk 
or integral concrete curb/sidewalk of specified type acceptably completed.  
For payment purposes, concrete aprons shall be considered the same as 
concrete sidewalks. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, layout, supply and placement of all materials to 
form and construct concrete sidewalk or integral concrete curb/sidewalk 
of the type specified, including supply, placement and compaction of 
Class A granular base, fabrication of new molds as required, forming, 
formwork, dowels, doweling into existing, welded wire fabric for non-
residential driveways, finishing, curing, protection, concrete testing, 
isolation and control joints and backfilling, all as shown on the Drawings 
and as specified. 

.4 There shall be no additional payment for increased concrete thickness in 
driveway areas. 

.5 Restoration or installation of concrete walkways to businesses shall be 
paid under this Item. 

.21 Tactile Warning Surface Indicators: 

.1 Unit of Measurement:  EACH (ea). 

.2 Method of Measurement:  number of tactile warning surface indicators 
acceptably installed. 

.3 This Item includes all labour, equipment, materials and incidentals, 
including traffic control and layout, supply and placement of the tactile 
warning surface indicators, at the locations indicated on the Drawings or 
directed in the field by the Owner’s Representative. 

.22 Asphalt: 

.1 Unit of Measurement:  TONNE (t). 

.2 Method of Measurement:  measured in tonnes as taken from weight slips 
supplied and placed. 

.3 This Item includes:  all labour, equipment and materials involved to 
provide traffic control, supply, handling, loading, hauling, placing and 
compacting of the specified class of asphalt material, as well as any 
incidentals, to the limits and at the locations indicated on the Drawings or 
directed in the field by the Owner’s Representative.  Item also includes 
the supply and application of tack coat between the base course and seal 
course, as well as on longitudinal joints, keyways and curb edges. 

.4 No measurement and payment will be made for: 

.1 Saw cutting, removal and disposal of existing asphalt surfaces. 

.2 Cold milling of existing asphalt edges for construction of stepped 
keyway for asphalt slug. 

.3 The supply and installation of temporary pavement markings. 
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.23 Topsoil and Sod: 

.1 Unit of Measurement:  SQUARE METRE (m2). 

.2 Method of Measurement:  square metres of topsoil and sod acceptably 
placed. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control for the supply, handling, placement and 
maintenance of topsoil to the specified thickness complete with sod, all as 
shown on the Drawings and as specified. 

.4 No measurement or payment will be made for:  

.1 Preparation of subgrade for placing of topsoil. 

.2 Disposal of any materials off site will be considered incidental to 
the Work. 

.3 Raking, watering, fertilizing and all maintenance items that may be 
required due to poorly established growth at provisional 
acceptance. 

.4 Mowing and fertilizing and maintenance of all areas up until the 
date of provisional acceptance. 

.24 Hydroseed (Provisional): 

.1 Unit of Measurement:  SQUARE METRE (m2). 

.2 Method of Measurement:  square metres of topsoil and hydroseed 
acceptably placed. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control for the supply, handling, placement and 
maintenance of topsoil to the specified thickness complete with 
hydroseed, all as shown on the Drawings and as specified. 

.4 No measurement or payment will be made for:  

.1 Preparation of subgrade for placing of topsoil. 

.2 Disposal of any materials off site will be considered incidental to 
the Work. 

.3 Raking, watering, fertilizing and all maintenance items that may be 
required due to poorly established growth at provisional 
acceptance. 

.4 Mowing and fertilizing and maintenance of all areas up until the 
date of provisional acceptance. 

.25 Silt Fence: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  Length of installed sediment control fence as 
measured in field. 

.3 This Item includes: 

.1 Silt Fence:  all labour, equipment, materials and incidentals 
involved to erect and maintain silt fence in the locations indicated 
and as directed by the Owner’s Representative, to prevent 
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siltation of downstream areas, and when directed, removal of 
fence and silt build-up upon completion of Work. 

.26 Supply and Installation of the Rapid Rectangular Flashing Beacon (RRFB) 
System: 

.1 Unit of Measurement:  LUMP SUM (LS). 

.2 Method of Measurement:  N/A 

.3 This item includes:  all labour, equipment, materials and incidentals, 
including traffic control, layout, supply and installation of all materials for a 
complete rapid rectangular flashing beacon (RRFB) pedestrian crosswalk 
system in accordance with the Drawings and Specifications, including 
concrete bases and all restorations (i.e. backfill, select borrow, class “A” 
granular). 

.4 Work also includes: 

.1 The supply and installation of pedestrian pushbutton symbol signs 
(MUTCD-C #ID-21R and #ID-21L) and pedestrian crosswalk signs 
(MUTCD-C #RA-4R and #RA-4L). 

.2 The disconnection of power to the existing RA-5 pedestrian 
crosswalk, along with the removal, salvage and delivery (to the 
City’s Public Works Garage on MacAleer Drive) of all removed 
RA-5 crosswalk materials as directed by the Owner’s 
Representative. 

.3 The removal and off-site disposal of existing concrete bases and 
their associated ducts, along with the supply and placement of all 
required backfill materials and associated compaction. 

.27 Concrete Street Lighting Bases: 

.1 Unit of Measurement:  EACH (ea). 

.2 Method of Measurement:  number of installed concrete street lighting 
bases. 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, layout and supply and installation of concrete 
street lighting bases as specified.  Work includes all excavation, 
trenching, formwork, reinforcing, anchor bolts, concrete, grounding, 
bedding, backfill and compaction. 

.28 Street Lighting: 

.1 Unit of Measurement:  LUMP SUM (LS). 

.2 Method of Measurement:  N/A 

.3 This item includes:  the supply of all labour, equipment, materials and 
incidentals for the installation of complete street lighting in accordance 
with the Drawings and Specifications, including poles, davit arms, 
electrical conduits/ducts, wiring, all equipment (including luminaires, 
lamps, complete panel boards, fuse kits, receptacles, photocells, lighting 
control panel and all accessories and incidentals) in order to provide 
functional and operational street lighting. 
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.4 Work shall also include all incidentals, electrical, permits, labour, 

contingencies, warranties, commissioning, adjustments, testing and 
restorations. 

.5 Work also includes: 

.1 The disconnection of power to the existing street or parking lot 
lights, along with the removal, salvage and delivery (to the City’s 
Public Works Garage on MacAleer Drive) of all removed street 
light poles, fixtures and related materials as directed by the 
Owner’s Representative. 

.2 The removal and off-site disposal of existing street light concrete 
bases and their associated ducts, along with the supply and 
placement of all required backfill materials and associated 
compaction. 

.29 Roadway Signage: 

.1 Unit of Measurement:  LUMP SUM (LS). 

.2 Method of Measurement:  N/A 

.3 This Item includes:  all labour, equipment, materials and incidentals, 
including traffic control, layout, supply and installation of new signs and 
posts as shown on the Drawings and as specified. 

.4 Work also includes: 

.1 The removal, salvage and delivery of all existing signs and posts 
to the City’s Public Works Garage on MacAleer Drive , as shown 
on the Drawings or as directed by the Owner’s Representative. 

.2 The removal, salvage and reinstatement of existing signs and 
posts as shown on the Drawings or as directed by the Owner’s 
Representative. 

.30 Pavement Markings: 

.1 Unit of Measurement:  LUMP SUM (LS). 

.2 Method of Measurement:  N/A 

.3 This Item includes:  all labour, equipment, materials and incidentals 
involved to provide supply and application of pavement markings in the 
colours, sizes and configurations shown on the Drawings and as specified 
by the Owner’s Representative.  Work also includes cleaning and 
preparing the pavement surface, survey layout, pre-marking and traffic 
control. 

.31 Building Demolition: 

.1 Unit of Measurement:  LUMP SUM (LS). 

.2 Method of Measurement:  N/A 

.3 This Item includes:  all labour, equipment, materials, permits, fees and 
incidentals involved for the complete demolition of the existing building, 
including foundation.  Payment shall include removal and off-site disposal 
of all materials related to the existing Events Ground building, whether 
identified in the contract documents or not. 
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.4 No measurement and payment will be made for: 

.1 Saw cutting, removal and disposal of existing asphalt surfaces. 

.2 Supply, placement and compaction of backfill material for filling all 
cavities resulting from the demolition, removal and disposal 
process.  Note that excavated materials from the site trench 
excavations may be reused, with Owner’s Representative’s 
approval, provided that the materials meet backfill requirements. 

.3 Removal and correction of soft or unstable material created as a 
result of contractor activities. 

.4 Extra hauling of materials temporarily stockpiled on site. 

.5 Any associated disposal or recycling fees. 

.32 Chain Link Fencing: 

.1 Unit of Measurement:  METRE (m). 

.2 Method of Measurement:  along the top of the fence from terminal post to 
terminal post of each section of fence. 

.3 This Item includes:  all labour, equipment, materials and incidentals 
involved for the complete installation of a new 2.1m high chain link 
perimeter fence for Maritime Electric Company Limited (MECL) as shown 
on the Drawings and as directed by the Owner’s Representative.  
Payment shall include the excavation, dewatering, bedding and backfill, 
compaction, supply and installation of all concrete bases, posts, braces, 
rails, chain link fence fabric, barbed wire, supports, hardware and all 
accessories, to provide a complete and secure fence installation. 

.4 Work also includes: 

.1 Layout. 

.2 Removal and off-site disposal of the existing concrete bases, 
posts, chain link fencing and associated hardware. 

.3 Any clearing and grubbing required to install the new fencing. 

.4 Supply and installation of the two (2) specified 1.2m wide 
pedestrian gates. 

.5 Any associated disposal or recycling fees. 

.5 When specified, individual corner or end posts and connections to 
existing or new fence fabric shall note be measured for payment and shall 
be incidental to the work. 

.6 The Contractor shall schedule and sequencing their work such that there 
are no lapses in security fencing on MECL’s property.  Should any lapses 
in security fencing occur, the Contractor shall provide temporary security 
fencing, without cost to the Owner, until the lapse in security fencing is 
eliminated. 

.33 Gates: 

.1 Unit of Measurement:  EACH (ea). 

.2 Method of Measurement:  number of gates of the specified type supplied 
and installed. 
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.3 This Item includes:  all labour, equipment, materials and incidentals 

involved for the specified gate type for MECL as shown on the Drawings 
and as directed by the Owner’s Representative.  Payment shall include 
the excavation, dewatering, bedding and backfill, compaction, supply and 
installation of all concrete bases, conduits, wiring, power connections, 
gates of the specified type, supports, hardware and all accessories, to 
provide a complete gate installation. 

.4 Work also includes: 

.1 Layout. 

.2 Removal, salvage and reinstallation of the existing keycard reader 
with the new automatic gate.  Work includes new concrete base, 
new steel post similar to existing to match height for keycard 
reader to have truck access, new conduits for interconnection of 
keycard reader to gate operator, wiring and all incidentals. 

.3 Removal, salvage and reinstallation of the existing Liftmaster gate 
operator with the new automatic gate.  Work includes new 
concrete base(s), new conduit, wiring, power connection and all 
incidentals. 

.4 Removal and off-site disposal of the existing concrete bases, 
posts, gates, conduits, wiring and associated hardware. 

.5 Any associated disposal or recycling fees. 

.5 The Contractor shall schedule and sequencing their work such that there 
are no lapses in security fencing on MECL’s property.  Should any lapses 
in security fencing occur, the Contractor shall provide temporary gates, 
without cost to the Owner, until the lapse in security fencing is eliminated. 

.34 Remove, Salvage and Reuse Existing Point-to-Point Communication Head, 
Security Camera and Electric Control Panel: 

.1 Unit of Measurement:  LUMP SUM (LS). 

.2 Method of Measurement:  N/A 

.3 This Item includes:  all labour, equipment, materials and incidentals 
involved for the removal, salvage and reuse of the existing point-to-point 
communication head, security camera and electric control panel for 
MECL as shown on the Drawings and as directed by the Owner’s 
Representative.  Payment shall include the supply and installation of new 
conduits, wiring, underground power supply reinstallation of all 
equipment, hardware and accessories, to provide a complete and 
operational system.  The Contractor shall note that the new utility pole will 
be installed by MECL. 

.4 The Contractor shall schedule and sequencing their work such that there 
are no lapses in point-to-point communication head and security camera 
operations on MECL’s property. 

Part 2 - NOT USED 

.1 Not Used. 
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Part 3 - Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 - General 

1.1 DESCRIPTION 

.1 This section specifies requirements and procedures for Contractor’s submissions 
of shop drawings, product data, samples and mock-ups to Owner’s 
Representative for review. 

1.2 GENERAL REQUIREMENTS 

.1 Submit to Owner's Representative for review requested submittals specified in 
various sections of the specifications including shop drawings, samples, permits, 
compliance certificates, test reports, work management plans and other data 
required as part of the work. 

.2 Submit with reasonable promptness and in orderly sequence so as to allow for 
Owner's Representative's review and not cause delay in Work.  Failure to submit 
in ample time will not be considered sufficient reason for an extension of Contract 
time and no claim for extension by reason of such default will be allowed. 

.3 Do not proceed with Work affected by submittal until review is complete. 

.4 Present shop drawings and product data in SI units.  Where items or information 
is not produced in SI units, converted values may be acceptable. 

.5 Review submittals prior to submission to Owner’s Representative.  This review 
represents that necessary requirements have been determined and verified, or 
will be, and that each submittal has been checked and co-ordinated with 
requirements of Work and Contract Documents.  Submittals not stamped, signed, 
dated and identified as to specific project will be returned without being examined 
and considered rejected. 

.6 Verify field measurements and affected adjacent Work are co-ordinated. 

.7 Catalogues, pamphlets or other documents submitted to describe items which 
review is being requested, shall be specific and identification in catalogue, 
pamphlet, etc. of item submitted shall be clearly made in ink.  Data of general 
nature will NOT be accepted. 

.8 Shop drawings with engineering content must bear the stamp and signature of 
the Professional Engineer responsible and who must be licensed or registered in 
the Province of Prince Edward Island. 

.9 Notify Owner’s Representative, in writing at time of submission, identifying 
deviations from requirements of Contract Documents stating reasons for 
deviations. 

.10 Contractor's responsibility for errors and omissions in submission is not relieved 
by the Owner’s Representative's review of submittals. 

.11 Submit PDF copies of shop drawings and/or product data sheets and/or 
brochures for each requirement requested in specification Sections and as the 
Owner’s Representative may reasonably request. 
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.12 If upon review by the Owner’s Representative, no errors or omissions are 

discovered or if only minor corrections are made, copies will be returned and 
fabrication and installation of Work may proceed.  If shop drawings are rejected, 
noted copy will be returned and resubmission of corrected shop drawings, 
through the same procedure indicated above, shall be performed before 
fabrication and installation of Work may proceed. 

.13 Keep one reviewed copy of each submission on site. 

1.3 SHOP DRAWINGS AND PRODUCT DATA 

.1 The term "shop drawings" means fabrication drawings, erection drawings, 
diagrams, illustrations, schedules, performance charts, technical product data, 
brochures, specifications, test reports installation instructions and other data 
which are to be provided by Contractor to illustrate compliance with specified 
materials and details of a portion of work. 

.2 Allow 5 days from the date of receipt by Owner’s Representative’s office, for 
Owner’s Representative’s review of each submission, unless otherwise indicated 
in the contract documents or additional time for the Owner’s Representative to 
reasonably review complex shop drawings. 

.3 Adjustments made on shop drawings by Owner’s Representative are not 
intended to change Contract Price.  If adjustments affect value of Work, state 
such in writing to Owner’s Representative prior to proceeding with Work. 

1.4 SAMPLES 

.1 Submit for review samples as requested in respective specification Sections.  
Label samples with origin and intended use. 

.2 Deliver samples prepaid to Owner’s Representative's business address. 

.3 Notify Owner’s Representative in writing, at time of submission of deviations in 
samples from requirements of Contract Documents. 

Part 2 - Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 - Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 Canada Labour Code, Part II, Canada Occupational Safety and Health 
Regulations 

.2 Province of Prince Edward Island 

.1 Occupational Health and Safety Act, R.S.P.E.I., latest edition. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Submit to Owner's Representative, prior to commencement of Work, copies of 
the following documents, including updates: 

.1 Site Specific Health and Safety Plan. 

.2 Name and qualifications of person to be retained full time as H&S Co-
ordinator. 

.3 Submit copies of reports or directions issued by Provincial health and safety 
inspectors. 

.4 Submit copies of incident and accident reports. 

1.3 FILING OF NOTICE 

.1 File Notice of Project with Provincial authorities prior to beginning of Work. 

1.4 PERMITS 

.1 Post on site permits, licenses, compliance certificates specified in Section 
01 10 10 – General Instructions. 

.2 Where particular permit or compliance certificate cannot be obtained at the 
required stage of work, notify Owner's Representative in writing and obtain 
his/her approval to proceed before carrying out that portion of work. 

1.5 SAFETY ASSESSMENT 

.1 Perform site specific health and safety hazard assessment before commencing 
project and during course of the work.  Identify risks and hazards resulting from 
site conditions, weather conditions and work operations. 

.1 Also, conduct assessment when the scope of work has been changed by 
Change Order and when potential hazard or weakness in current health 
and safety practices are identified by Owner's Representative or by an 
authorized safety Representative. 

.2 Record results in writing and address in Health and Safety Plan. 

.3 Keep copy of all assessments on site. 
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1.6 MEETINGS 

.1 Schedule and administer Health and Safety meeting prior to commencement of 
Work.  Have the following persons in attendance: 

.1 Site Superintendent. 

.2 Health & Safety Site Coordinator. 

.3 Owner's Representative. 

1.7 PROJECT/SITE CONDITIONS 

.1 The following are known or potential project related health, environmental and 
safety hazards at site which must be properly managed if encountered during 
course of work: 

.1 Existing hazardous products are: 

.1 Petroleum products and fuels for equipment. 

.2 Above list shall not be construed as being complete and inclusive 
of potential health, and safety hazards encountered during work. 
Include above items into hazard assessment process. 

1.8 RESPONSIBILITY 

.1 Be responsible for health and safety of persons on site, safety of property and for 
protection of persons adjacent to site and environment to extent that they may be 
affected by conduct of Work. 

.2 Enforce compliance by all workers, sub-contractors and other persons granted 
access to work site with safety requirements of Contract Documents, applicable 
Federal, Provincial, and local statutes, regulations, and ordinances, and with site-
specific Health and Safety Plan. 

1.9 COMPLIANCE REQUIREMENTS 

.1 Comply with the Occupational Health and Safety Act for the Province of Prince 
Edward Island, and the Occupational Health and Safety Act Regulations made 
pursuant to the Act] 

.2 Comply with Canada Labour Code Part II, and the Canada Occupational Safety 
and Health Regulations made under Part II of the Canada Labour Code. 

.3 Observe and enforce construction safety measures required by: 

.1 National Building Code of Canada; 

.2 Provincial Worker's Compensation Board; 

.3 Municipal statutes and ordinances. 

.4 In event of conflict between any provisions of above authorities the most 
stringent provision will apply.  Should a dispute arise in determining the most 
stringent requirement, Owner's Representative will advise on the course of action 
to be followed. 
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.5 Maintain Workers Compensation Coverage for duration of Contract.  Submit 

Letter of Good Standing to Owner's Representative upon request. 

1.10 SITE CONTROL AND ACCESS 

.1 Control work site and entry points to construction areas. 

.1 Delineate and isolate construction areas from other areas of site by use of 
appropriate means. 

.2 Post notices and signage at entry points and at other strategic locations 
identifying entrance onto site to be restricted to authorized persons only. 

.3 Signage must be professionally made, bilingual in both official languages 
or display internationally understood graphic symbols. 

.2 Approve and grant access to site only to workers and authorized persons. 

.1 Immediately stop non-authorized persons from circulating in construction 
areas and remove from site. 

.2 Provide site safety orientation to all persons before granting access.  
Advise of site conditions, hazards and mandatory safety rules to be 
observed on site. 

.3 Secure site at night time to extent required to protect against unauthorized entry. 

.4 Ensure persons granted access to site wear appropriate personal protective 
equipment (PPE) suitable to work and site conditions. 

.1 Provide such PPE to authorized persons who require access to perform 
inspections or other approved purposes. 

1.11 PROTECTION 

.1 Carry out work placing emphasis on health and safety of the public, facility 
personnel, construction workers and protection of the environment. 

.2 Erect safety barricades, lights and signage on site to effectively delineate work 
areas, protect pedestrian and vehicular traffic around and adjacent to work and to 
create a safe working environment. 

.3 Should unforeseen or peculiar safety related hazard or condition become evident 
during performance of work, immediately take measures to rectify the situation 
and prevent damage or harm.  Advise Owner's Representative verbally and in 
writing. 

1.12 UNFORESEEN HAZARDS 

.1 When unforeseen or peculiar safety-related factor, hazard, or condition occur 
during performance of Work, advise Health & Safety Site Coordinator and follow 
procedures in accordance with Acts and Regulations of the Province of Prince 
Edward Island and advise Owner’s Representative verbally and in writing. 
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1.13 SAFETY SUPERVISION AND INSPECTIONS 

.1 Designate one person to be present on site at all times, responsible for 
supervising health and safety of the Work. 

.1 Person to be competent in Occupational Health and Construction Safety 
as defined in the Provincial Occupational Health and Safety Act. 

.2 Assign responsibility, obligation and authority to such designated person to stop 
work as deemed necessary for reasons of health and safety. 

.3 Conduct regularly scheduled informal safety inspections of work site on a 
minimum bi-weekly basis. 

.1 Note deficiencies and remedial action taken in a log book or diary. 

.4 Keep inspection reports on site. 

1.14 TRAINING 

.1 Ensure that all workers and other persons granted access to site are competently 
trained and knowledgeable on: 

.1 Safe use of tools and equipment. 

.2 How to wear and use personal protective equipment (PPE). 

.3 Safe work practices and procedures to be followed in carrying out work. 

.4 Site conditions and minimum safety rules to be observed on site, as given 
at site orientation session. 

1.15 MINIMUM SITE SAFETY RULES 

.1 Notwithstanding the requirement to abide by Federal and Provincial health and 
safety regulations, the following safety rules shall be considered minimum 
requirements to be obeyed by all persons granted site access: 

.1 Wear personnel protective equipment (PPE) appropriate to function and 
task on site; the minimum requirements being hard hat, safety footwear 
and eye protection. 

.2 Immediately report unsafe activity or condition at site, near-miss accident, 
injury and damage. 

.3 Maintain site in tidy condition. 

.4 Obey warning signs and safety tags. 

.2 Brief workers on site safety rules. 

1.16 ACCIDENT REPORTING 

.1 Investigate and report the following incidents and accidents: 

.1 Those as required by Provincial Occupational Safety and Health Act and 
Regulations. 

.2 Send written report to Owner's Representative for all above cases. 
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1.17 POSTING OF DOCUMENTS 

.1 Ensure applicable items, articles, notices and orders are posted in conspicuous 
location on site in accordance with Acts and Regulations of Authorities having 
jurisdiction. 

1.18 CORRECTION OF NON-COMPLIANCE 

.1 Immediately address health and safety non-compliance issues identified by 
authority having jurisdiction or by Owner’s Representative. 

.2 Provide Owner’s Representative with written report of action taken to correct 
non-compliance of health and safety issues identified. 

1.19 BLASTING 

.1 Blasting or other use of explosives is not permitted. 

1.20 TOOLS AND EQUIPMENT SAFETY 

.1 Routinely check and maintain tools, equipment and machinery for safe operation. 

.2 Conduct checks as part of site safety inspections.  When requested, submit proof 
that checks and maintenance have been carried out. 

.3 Tag and immediately remove from site items found faulty or defective. 

1.21 HAZARDOUS PRODUCTS 

.1 Comply with requirements of Workplace Hazardous Materials Information 
System (WHMIS). 

.2 Keep MSDS data sheets for all products delivered to site.  Post on site.  Submit 
copy to Owner's Representative upon receipt. 

1.22 CONFINED SPACES 

.1 Carry out work in confined spaces in compliance with: 

.1 Provincial Occupational Safety and Health Regulations and; 

.2 Canada Occupational Safety and Health Regulations (COSH) made 
under the Canada Labour Code - Part II. 

.2 Conduct hazard assessment and address in Safety Plan before entering confined 
space. 

1.23 SITE RECORDS 

.1 Maintain on site a copy of all health and safety documentation and reports 
specified to be produced as part of the work and received from authorities having 
jurisdiction. 

.2 Upon request, make available to Owner's Representative and to other authorized 
safety representative for review.  Provide copy when directed by Owner's 
Representative. 
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1.24 WORK STOPPAGE 

.1 Give precedence to safety and health of public and site personnel and protection 
of environment over cost and schedule considerations for Work. 

Part 2 - Products 

2.1 NOT USED 

.1 Not used. 

Part 3 - Execution 

3.1 NOT USED 

.1 Not used. 

END OF SECTION 
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Part 1 - General 

1.1 DEFINITIONS 

.1 Environmental Pollution and Damage:  presence of chemical, physical, biological 
elements or agents which adversely affect human health and welfare; 
unfavourably alter ecological balances of importance to human life; affect other 
species of importance to humans; or degrade environment aesthetically, 
culturally and/or historically. 

.2 Environmental Protection: prevention/control of pollution and habitat or 
environment disruption during construction. 

.3 Hazardous Material:  Product, substance, or organism that is used for its original 
purpose; and that is either dangerous goods or a material that may cause 
adverse impact to the environment or adversely affect health of persons, 
animals, or plant life when released into the environment. 

.4 Wetlands:  land where the water table is at, near or above the surface or which is 
saturated for a long enough period to promote such features as wet-altered soils 
and water tolerant vegetation.  Wetlands include organic wetlands or "peatlands" 
and mineral wetlands or mineral soil areas that are influenced by excess water 
but produce little or no peat. 

.5 Watercourse:  refers to the bed and shore of a river, stream, lake, creek, pond, 
marsh, estuary or salt-water body that contains water for at least part of each 
year. 

.6 Alien species:  refers to a species or subspecies introduced outside its normal 
distribution whose establishment and spread threaten ecosystems, habitats or 
species with economic or environmental harm. 

.7 Buffer zone:  a vegetated land that protects watercourses from adjacent land 
uses.  It refers to the land adjacent to watercourses, such as streams, rivers, 
lakes, ponds, oceans, and wetlands, including the floodplain and the transitional 
lands between the watercourse and the drier upland areas. 

1.2 TRANSPORTATION 

.1 Transport hazardous materials and hazardous waste in compliance with Federal 
Transportation of Dangerous Goods Act. 

.2 Do not overload trucks when hauling material.  Secure contents against spillage. 

.3 Maintain trucks clean and free of mud, dirt and other foreign matter. 

.4 Avoid potential release of contents and of any foreign matter onto highways, 
roads and access routes used for the Work.  Take extra care when hauling 
dredged material and other hazardous materials.  Immediately clean any spillage 
and soils. 

1.3 FIRES 

.1 Fires and burning of rubbish on site is not permitted. 
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1.4 HAZARDOUS MATERIAL HANDLING WHMIS 

.1 Handle and store hazardous materials on site in accordance with procedures and 
requirements. 

.2 Store all hazardous liquids in location and manner to prevent their spillage into 
the environment. 

.3 Maintain written inventory of all hazardous materials kept on site.  List product 
name, quantity and storage date. 

.4 Keep MSDS data sheets on site for all items. 

1.5 PEROLEUM, OIL AND LUBRICANTS 

.1 Comply with Federal and Provincial laws, regulations, codes and guidelines for 
the storage of fuel and petroleum products on site. 

.2 No fuel or petroleum products shall be stored on site.  Do not fuel or lubricate 
equipment within 30 metre buffer zones.  Obtain approval from Owner's 
Representative of acceptable location on site for fuel storage and equipment 
service. 

.3 Do not dump petroleum products or any other deleterious substances on ground 
or in the water. 

.4 Be diligent and take all necessary precautions to avoid spills and contaminate the 
soil and water (both surface and subsurface) when handling petroleum products 
on site and during fueling and servicing of vehicles and equipment. 

.5 Maintain on site appropriate emergency spill response equipment consisting of at 
least one 250-litre overpack spill kit for containment and cleanup of spills. 

.6 Maintain vehicles and equipment in good working order to prevent leaks on site. 

.7 In the event of a petroleum spill, immediately notify the Owner's Representative 
and the PEI Department of Environment, Energy and Climate Action.  Perform 
clean-up in accordance with all regulations and procedures stipulated by 
authority having jurisdiction. 

1.6 DISPOSAL OF WASTES 

.1 Do not bury rubbish, demolition debris and waste materials on site. 

.2 Dispose and recycle demolition debris and waste materials. 

.3 Do not dispose of hazardous waste, volatile materials (such as mineral spirits, 
paints, thinners, etc.) and petroleum products into waterways, storm or sanitary 
sewers or in waste landfill sites. 

.4 Dispose of hazardous waste in accordance with applicable Federal and 
Provincial laws, regulations, codes and guidelines. 

.5 Any construction, contaminated soil or demolition debris will be disposed of in a 
Provincially approved manner (either a permit or receipts for tippage must be 
submitted to the Owner's Representative to verify that the material was disposed 
of in a provincially approved manner). 
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1.7 DRAINAGE 

.1 Ensure that erosion and sediment control measures are provided on site at all 
times during construction. 

.2 Work should be scheduled to avoid periods of heavy precipitation.  Short-term 
erosion and sediment control measures (e.g. silt fence, straw bales, temporary 
matting, geotextile filter fabric) must be installed to prevent runoff from entering 
any adjacent waterway.  These structures will remain in place until natural 
vegetation has been established. 

.3 Provide temporary drainage and pumping as required to keep excavations on 
site free of standing water. 

.1 Control disposal or runoff of water containing suspended materials or 
other harmful substances in in compliance with the requirements of 
authorities having jurisdiction. 

1.8 SITE CLEARING AND PLANT PROTECTION 

.1 Protect trees and plants on site and adjacent properties in accordance with the 
Canadian Landscape Standard - First Edition, Section 03 - Site Preparation and 
Protection of Existing Site Elements. 

.2 Protect trees and shrubs adjacent to construction work, storage areas and 
trucking lanes.  Ensure that control measures used for protection are in 
compliance with Municipal laws and regulations. 

.3 Protect roots of designated trees to dripline during excavation and site grading to 
prevent disturbance or damage. 

.1 Avoid unnecessary traffic, dumping and storage of materials over root 
zones. 

.4 Minimize stripping of topsoil and vegetation.  All work is to be confined to the site 
limits delineated and/or directed by the Owner's Representative. 

.5 Any exposed soil area must be minimized by limiting the area that is exposed at 
one time and by limiting the time that any one area is exposed.  All stockpiled 
material must be covered and/or dyked to prevent erosion or silty runoff from 
leaving the site.  Exposed soil should be replanted or sodded to ensure soil 
stabilization. 

.6 Restore disturbed areas as close as possible to natural conditions.  Backfill 
excavate, grade and contour soil, replace topsoil, fertilize and reseed with 
approved seed mixture. 

1.9 WORK ADJACENT TO WATERWAYS 

.1 Construction equipment to be operated on land only. 

.2 Keep waterways free of excavated fill, waste material and debris. 

.3 Design and construct temporary crossings to minimize waterways erosion. 

.4 Do not skid logs or construction materials across waterways. 
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1.10 HISTORICAL/ARCHAEOLOGICAL CONTROL 

.1 If materials of potential historical or cultural interest are encountered, Work will 
cease at that location and the Owner's Representative will be notified. 

1.11 WATER QUALITY 

.1 Maintenance of equipment must be carried out on a regular basis. 

.2 The construction material must be clean and non-toxic (free of fuel, oil, grease, 
and/or any contaminants). 

.3 Remove any accidental release of concrete on site prior to solidification. 

.4 Ensure concrete trucks are clean and will not release any material during 
transport to the site. 

.5 Do not discharge residual or rejected concrete on site.  Do not wash and clean 
concrete vehicles on site.  Carryout all dumping and cleaning operations at the 
concrete plant according to all Provincially approved practices/regulations. 

.6 Follow any sediment and erosion control plan and emergency response plan 
provided by the Owner's Representative. 

1.12 BIRD AND BIRD HABITAT 

.1 Abide by the Migratory Birds Convention Act (MBCA) in regards to the protection 
of migratory birds, their eggs, nests and their young encountered on site and in 
the vicinity. 

.2 Minimize disturbance to all birds on site and adjacent areas during the entire 
course of the Work. 

.3 During nighttime work, position flood lights in opposite direction of nearby bird 
nesting habitat. 

.4 Do not use natural previously undisturbed areas of the site to conduct work. 

.5 Ensure that food scraps and garbage are not left at the work site. 

1.13 AIR QUALITY 

.1 Keep airborne dust and dirt resulting from the Work on site to an absolute 
minimum. 

.2 Apply dust control measures to roads, parking lots and work areas. 

.3 Spray surfaces with water or other environmentally approved product. Use 
purposely suited equipment or machinery and apply in sufficient quantity and 
frequency to provide effective result and continued dust control during the entire 
course of the Work. 

.4 Do not use oil or any other petroleum products for dust control. 

.5 All construction equipment must be fitted with standard and well-maintained 
noise suppression devices.  Construction activities must respect appropriate time 
restriction and use smaller, less disturbing equipment where possible. 
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1.14 ANCILLARY FACILITIES 

.1 The Contractor shall not utilize lands outside of the right-of-way (ROW) for 
construction activities without permission of the Owner. 

Part 2 - Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 - Execution 

3.1 CLEANING 

.1 Leave Work area clean at end of each day. 

.2 Ensure public waterways, storm and sanitary sewers remain free of waste and 
volatile materials disposal. 

.3 Proceed with final cleaning upon completion and removal of surplus materials, 
rubbish, tools and equipment. 

.4 Remove recycling containers and bins from site and dispose of materials at 
appropriate facility. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 01 33 00 – Submittal Procedures 

1.2 INSPECTION 

.1 Allow Owner’s Representative access to Work.  If part of Work is in preparation 
at locations other than Place of Work, allow access to such Work whenever it is 
in progress. 

.2 Give timely notice requesting inspection if Work is designated for special tests, 
inspections or approvals by Owner’s Representative or by inspection authorities 
having jurisdiction. 

.3 If Contractor covers or permits to be covered Work that has been designated for 
special tests, inspections or approvals before such is made, uncover such Work, 
have inspections or tests satisfactorily completed and make good such Work. 

.4 Owner’s Representative may order any part of Work to be examined if Work is 
suspected to be not in accordance with Contract Documents. 

.5 Pay costs to uncover and make good work disturbed by inspections and tests. 

1.3 TESTING 

.1 The Contractor shall retain a Geotechnical Engineer to carry out the required 
testing as outlined in the Specifications. 

.2 Tests on materials, as specified in various sections of the Specifications is the 
responsibility of the Contractor except where stipulated otherwise. 

.1 Provide all necessary instruments, equipment and qualified personnel to 
perform tests. 

.3 At completion of tests, turn over 2 sets of fully documented tests reports to the 
Owner's Representative. Submit in accordance with Section 01 33 00 – Submittal 

Procedures. 

.4 Unspecified tests may also be made by Owner's Representative, at the discretion 
of the Owner's Representative.  The costs of these tests will be paid for by the 
Owner's Representative. 

.5 Where tests or inspections reveal work not in accordance with contract 
requirements, Contractor shall pay costs for additional tests and inspections 
incurred by Owner's Representative as required to verify acceptability of 
corrected work. 
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1.4 INDEPENDENT INSPECTION AGENCIES 

.1 When specified or directed, submit Owner’s Representative samples of 
materials, in required quantities, to Testing Agency for testing purposes.  Submit 
with reasonable promptness and in an orderly sequence so as not to cause delay 
in Work. 

.2 Provide labour and facilities to obtain, handle and deliver samples. 

.3 Provide sufficient space on site for Testing Agency's exclusive use to store 
equipment and cure test samples. 

1.5 ACCESS TO WORK 

.1 Facilitate Owner's Representative's access to Work.  If part of Work is being 
fabricated at locations other than construction site, make preparations to allow 
access to such Work whenever it is in progress. 

.2 Furnish labour and facility to provide access to the work being inspected and 
tested. 

.3 Co-operate to facilitate such inspections and tests. 

1.6 REJECTED WORK 

.1 Remove defective Work, whether result of poor workmanship, use of defective 
products or damage and whether incorporated in Work or not, which has been 
identified by Owner’s Representative as failing to conform to Contract 
Documents.  Replace or re-execute in accordance with Contract Documents. 

.2 Make good damages to new construction and finishes resulting from removal or 
replacement of defective work. 

1.7 REPORTS 

.1 Submit two (2) copies of inspection and test reports to Owner’s Representative. 

Part 2 - Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 - Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 - General 

1.1 DESCRIPTION 

.1 This section is to provide traffic control pursuant to Section 6 of the Provincial 
Roads Act as stipulated in the PEI Temporary Workplace Traffic Control Manual 
(TWTCM - latest edition). 

1.2 RELATED REQUIREMENTS 

.1 Section 01 10 10 – General Instructions 

.2 Section 01 35 28 – Health and Safety Requirements 

1.3 REFERENCE STANDARDS 

.1 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

.2 Temporary Workplace Traffic Control Manual. 

.2 Regulate traffic in accordance with the Roads Act (Prince Edward Island) as 
stipulated in the TWTCM distributed by the PEI Department of Transportation 
and Infrastructure. 

.3 The Owner's Representative reserves the right to direct the Contractor to reduce 
either the number or length of traffic control work areas during peak traffic 
volumes or when cumulative delays exceed the specified maximum. 

1.4 PROTECTION OF PUBLIC TRAFFIC 

.1 Comply with requirements of Acts, Regulations and By-Laws in force for 
regulation of traffic or use of roadways upon or over which it is necessary to carry 
out Work or haul materials or equipment. 

.2 When working on travelled way: 

.1 Place equipment in position to minimize interference and hazard to 
travelling public. 

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

.3 Do not leave equipment on travelled way overnight. 

.3 Do not close any lanes of roadway without approval of Owner's Representative.  
Before re-routing traffic, erect suitable signs and devices in accordance with 
instructions contained in the TWTCM.  Provide sufficient crushed gravel to 
ensure a smooth riding surface during work. 

.1 Any such closure requests or re-routing of traffic shall be submitted in 
writing to the Owner’s Representative for review and approval, a 
minimum of twenty-four hours (24 hr) in advance of said closure. 

.4 Keep travelled way graded, free from potholes and of sufficient width for required 
number of lanes of traffic. 
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.5 Limit construction to maintain at least one lane of traffic in each direction at all 

times except as noted in the Drawings. 

.6 During periods of-non work activity (i.e. evenings, weekends and holidays), the 
roadway shall be returned to two lanes of traffic.  Due to the high traffic volume, 
stop and go operations of the roadway will not be permitted during periods of-non 
work activity. 

.7 When directed by Owner's Representative, provide well graded, detours or 
temporary roads to facilitate passage of traffic around restricted construction 
area.  Provide and maintain signs and lights and maintain roadway. 

.8 Provide and maintain reasonable road access and egress to properties and 
businesses fronting along or in vicinity of work under Contract unless approved 
otherwise by Owner's Representative. 

.9 The Contractor shall provide a certified traffic control manager (TCM), who has 
successfully completed the Temporary Workplace Traffic Control Training 
Course, TO BE ON SITE AT ALL TIMES when active construction is taking 
place.  The TCM will be responsible to supervise the placement and dismantling 
of all temporary condition signs and devices that indicate to the road user that 
highway construction activity exists and to also ensure that proper traffic control 
procedures are carried out in accordance with the TWTCM.  The TCM is 
considered part of the Contractor’s supervision and administration staff and the 
provision this individual is considered incidental to the Work. 

.10 A traffic control plan must be prepared by the Contractor and approved by the 
Owner's Representative prior to commencing any work. 

.1 Prior to commencing any work, the Contractor shall arrange, set up and 
attend an on-site site meeting with the Fire Department and City of 
Charlottetown Public Works to review the proposed traffic control plan. 

.11 The Contractor shall advise the Fire Department, Police Department and Island 
EMS of the construction schedule and any temporary detours on a daily basis. 

1.5 DETOURS 

.1 Construct and maintain detours through the work zone as may be required, to the 
approval of the Owner's Representative. 

1.6 INFORMATIONAL AND WARNING DEVICES 

.1 Provide and maintain signs and other devices required to indicate construction 
activities or other temporary and unusual conditions resulting from Project Work 
which requires road user response. 

.2 All traffic signs are to be bilingual or symbolic and shall be Level 1 reflectivity. 

.3 Supply and erect signs, delineators, barricades and miscellaneous warning 
devices to TWTCM. 

.4 Place signs and other devices in locations in the TWTCM. 
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.5 For every project, the TCM shall perform an Initial Inspection immediately 

following the setup of all devices to ensure that the Traffic Control Plan has been 
properly implemented.  This initial inspection shall document the following 
information: 

.1 The date and time of the inspection. 

.2 Verification that all Traffic Control Devices are in their proper location, in 
good condition, and functioning as intended. 

.3 A description of any changes made to the original Traffic Control Plan, 
including the reasons for these changes. 

.4 Any observed driver issues (confusion, excessive speeds, etc.). 

.5 The signature of the TCM. 

.6 No work activities shall commence until after the initial inspection has been 
completed and documented.  An initial night inspection shall also be undertaken 
if traffic control is to be left in place during hours of darkness. 

.7 Continually maintain traffic control devices in use: 

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

.2 Any issues noted during routine inspections, such as damaged or 
displaced signs, shall be corrected immediately. 

.3 Remove or cover signs which do not apply to conditions existing from day 
to day. 

.8 Routine inspections of Work Areas are necessary to ensure that all Traffic 
Control Devices remain in their proper location and continue to function as 
intended.  The frequency of these inspections depend on the project size and 
duration, the complexity of traffic control, the nature of the work, and the number 
of problems observed in previous inspections.  For Long Duration projects, 
inspections shall be conducted at the beginning and end of each work day as a 
minimum.  Daily inspections shall also be conducted on holidays, weekends, and 
other times when the Work Area is not Active.  Traffic control that is left in place 
overnight shall also be inspected during hours of darkness.  Work Areas that 
remain Passive for an extended period (e.g. over the winter months) shall be 
inspected at least every two weeks. 

1.7 CONTROL OF PUBLIC TRAFFIC 

.1 Provide Traffic Control Personnel who have a valid provincial license and are 
trained in accordance with and properly equipped as specified in the TWTCM, for 
situations as follows: 

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

.2 When it is necessary to institute one-way traffic system through 
construction area or other blockage where traffic volumes are heavy, 
approach speeds are high and traffic signal system is not in use. 
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.3 When workers or equipment are employed on travelled way over brow of 

hills, around sharp curves or 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. 

.2 When temporary rerouting of traffic is required, the Contractor shall not divert 
traffic through residential areas for extended periods of time.  Local traffic and 
emergency vehicles must have continuous access to streets in the construction 
area.  It is essential that a lane of sufficient width for passage of Fire Trucks be 
provided through the construction area. 

.3 All Traffic Control Personnel shall be equipped with portable radios of sufficient 
range to ensure continuous communication within the traffic control zone. 

.4 All construction vehicles shall operate in accordance with and are subject to the 
traffic control restrictions and operations in place on the project. 

.5 The foreman will be required to carry a portable radio supplied by the City of 
Charlottetown Fire Department, which will used solely to notify the Contractor of 
emergency services responding to a call within the construction area.  The intent 
is to provide notice to the Contractor such that access will be provided for 
emergency vehicles, if the situation should arise. 

.1 A short radio procedure tutorial will be given if required.  However back 
and forth communication is not expected.  The radio is simply a means for 
the Contractor to be made aware of emergency vehicles enroute to the 
construction area.  The Contractor will be responsible to ensure that the 
radio is kept charged and set to the proper channel. 

.6 The Contractor must be aware of all scheduled activities and events to occur in 
Charlottetown during the construction period, and be prepared to accommodate 
any activity that may involve the project route including increase in traffic flow. 

1.8 TRAFFIC CONTROL PLAN REQUIREMENTS 

.1 The Contractor shall determine the appropriate site specific traffic control 
requirements for the type and sequence of Work under the Contract, taking into 
consideration all points identified in Section 7.0, TWTCM. 

.2 The required traffic control measures will be included in the construction contract.  
A detailed construction sequencing and Traffic Control Plan will be required prior 
to construction.  On-going information and communications will be maintained 
throughout the construction period. 

.3 The Contractor shall provide the Owner’s Representative with a Traffic Control 
Plan (TCP) at least five working days prior to the commencement of construction.  
The TCP will describe the temporary traffic controls to be used on the site at all 
times during the various phases of construction. 
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.1 The TCP will be prepared as per PEI TIR General Provisions and 

Contract Specifications for Highway Construction, Division 908. 

.2 The TCP shall be a drawing and/or map that addresses the following 
items as a minimum: 

.1 Required devices, including placement, location, spacings and 
dimensions (TWTCM typical layout). 

.2 Traffic Control Persons (where needed). 

.3 Public advisory notices (where applicable). 

Part 2 - Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 - Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 - General 

1.1 DESCRIPTION 

.1 Administrative procedures preceding inspection and acceptance of Work by 
Owner's Representative. 

1.2 REFERENCE STANDARDS 

.1 Contractor's Inspection:  Coordinate and perform, in concert with subcontractors, 
an inspection and check of all Work.  Identify and correct deficiencies, defects, 
repairs and perform outstanding items as required to complete work in 
conformance with Contract Documents. 

.1 Notify Owner's Representative in writing when deficiencies from 
Contractor's inspection have been rectified and that Work is deemed to 
be complete and ready for Owner's Representative's inspection of the 
completed work. 

.2 Owner's Representative's Inspection:  Accompany Owner's Representative 
during all substantial and final inspections of the Work. 

.1 Address defects, faults and outstanding items of work identified by such 
inspections. 

.2 Advise Owner's Representative when all deficiencies identified have been 
rectified. 

.3 Note that Owner's Representative will not issue a Certificate of Substantial 
Performance of the Work until such time that Contractor performs following work 
and turns over the specified documents: 

.1 Compliance certificates from applicable authorities; and 

.2 Reports resulting from designated tests. 

.4 Correct all discrepancies before Owner's Representative will issue the Certificate 
of Completion. 

1.3 AS -BUILT DOCUMENTS AND SAMPLES 

.1 Maintain, in addition to requirements in General Conditions, at site for Owner’s 
Representative, one record copy of: 

.1 Contract Drawings. 

.2 Specifications. 

.3 Addenda. 

.4 Change Orders and other modifications to Contract. 

.5 Reviewed shop drawings, product data, and samples. 

.6 Field test records. 

.7 Inspection certificates. 

.8 Manufacturer's certificates. 
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.2 Store record documents and samples in field office apart from documents used 

for construction. 

.1 Provide files, racks, and secure storage. 

.3 Label record documents and file in accordance with Section number listings in 
List of Contents of this Project Manual. 

.1 Label each document "PROJECT RECORD" in neat, large, printed 
letters.  

.4 Maintain record documents in clean, dry and legible condition. 

.1 Do not use record documents for construction purposes. 

.5 Keep record documents and samples available for inspection by Owner’s 
Representative. 

1.4 RECORD DRAWINGS 

.1 Owner’s Representative will provide two sets of white prints for record drawing 
purposes. 

.2 Maintain project record drawings and record accurately deviations from Contract 
documents. 

.3 Record changes in red.  Mark on one set of prints and at completion of project 
and prior to final inspection, neatly transfer notations to second set and submit 
both sets to the Owner’s Representative. 

.4 Record following information: 

.1 Field changes of dimension, detail and elevation. 

.2 Changes made by Change Order or Field Order. 

.3 Other significant deviations which are concealed in construction and 
cannot be identified by visual inspection. 

.5 At completion of project and prior to final inspection, neatly transfer “as-recorded” 
records to second set of white prints using fine, red marker.  Neatly print lettering 
and numbers in size to match original.  Lines may be drawn free-hand but shall 
be neat and accurate.  Add at each drawing title block note:  “AS-RECORDED”  
Also, circle on List of Drawings each title and number of drawing marked with 
“as-recorded” records. 

.6 Submit this set of “as-recorded” drawings to Owner’s Representative. 

.7 At the completion of construction, the Contractor shall complete a topographic 
as-recorded survey of the project areas and submit the survey data in an 
acceptable form to the Owner’s Representative. 

.8 If project is completed without significant deviations from contract drawings, 
declare this in writing and submit to Owner’s Representative in lieu of record 
drawings. 
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.9 The Owner’s Representative will review the progress of the record drawings as 

part of each payment certificate authorization.  Should the drawings not be 
properly updated, payment will be withheld for each payment certificate until the 
work is completed to the satisfaction of the Owner’s Representative. 

.10 Provide digital photos, if requested, for site records. 

.11 Contract Drawings and shop drawings:  mark each item to record actual 
construction, including: 

.1 Measured depths of elements of foundation in relation to finish road 
elevation. 

.2 Measured horizontal and vertical locations of underground utilities, 
fittings, pipe inverts and appurtenances, referenced to permanent surface 
improvements. 

.3 Field changes of dimension and detail. 

.4 Changes made by change orders. 

.5 Details not on original Contract Drawings. 

.6 References to related shop drawings and modifications. 

.12 All the record drawing and as-built information shall be returned to the Owner’s 
Representative  within ten (10) working days after substantial completion of the 
Site Work. 

1.5 FINAL SURVEY 

.1 Submit final site survey certificate, prepared by a PEI licensed surveyor, 
certifying that elevations and locations of completed Work are in conformance, or 
non-conformance with Contract Documents. 

1.6 MEASUREMENT FOR PAYMENT 

.1 The work for this Section will not be measured for payment but will be incidental 
to the Work. 

Part 2 - Products 

2.1 NOT USED 

.1 Not Used. 

Part 3 - Execution 

3.1 NOT USED 

.1 Not Used. 

END OF SECTION 
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Part 1 - General 

1.1 SUMMARY 

.1 This Section includes requirements for the following: 

.1 Demolition and removal of existing buildings and structures. 

.2 Demolition and removal of site improvements adjacent to a building or 
structure being demolished. 

.3 Demolition and removal of concrete foundations. 

.4 Removing below grade construction. 

.5 Removal and disposal (if encountered) of all hazardous building materials 
in a regulatory approved manner. 

.6 Coordinate with Maritime Electric Company Limited (MECL) for the 
disconnection of the building from power grid, and properly abandon 
connections. 

.7 Coordinate with Bell Aliant and others for the disconnection of the building 
communications, and properly abandon connections. 

.8 Disconnecting, capping or sealing, and removing all site utilities. 

.9 Demolition, removal and disposal of all other incidental items. 

.10 Supply, placement and compaction of backfill material for filling all 
cavities resulting from the demolition, removal and disposal process.  
Note that excavated materials from the site trench excavations may be 
reused, with Owner’s Representative’s approval, provided that the 
materials meet backfill requirements. 

1.2 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating Trenching and Backfilling 

.2 Section 31 24 13 – Roadway Embankments 

.3 Appendix C – Hazardous Materials Survey 

1.3 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA S350, Code of Practice for Safety in Demolition of Structures. 

.2 National Fire Protection Association (NFPA) 

.1 NFPA 241, Standard for Safeguarding Construction, Alteration, and 
Demolition Operations 

.3 National Research Council Canada (NRC) 

.1 National Building Code of Canada (NBC). 

.4 American Society of Safety Professionals (ANSI) 
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.1 ANSI A10.6, Safety and Health Program Requirements for Demolition 

Operations. 

1.4 DEFINITIONS 

.1 Demolition:  rapid destruction of building following removal of Hazardous 
Substances. 

.2 Hazardous Substances:  dangerous substances, dangerous goods, hazardous 
commodities and hazardous products, may include but not limited to:  asbestos 
PCB's, CFC's, HCFC's poisons, corrosive agents, flammable substances, 
ammunition, explosives, radioactive substances, or other material that can 
endanger human health or wellbeing or environment if handled improperly as 
defined by the Federal Hazardous Products Act (RSC 1985) including latest 
amendments. 

1.5 ADMINISTRATIVE REQUIREMENTS 

.1 Pre-Demolition Meetings: 

.1 Convene pre-demolition meeting 1 week prior to beginning work of this 
Section, with Owner’s Representative to: 

.1 Verify project requirements. 

.2 Verify existing site conditions adjacent to demolition work. 

.3 Co-ordination with other construction activities. 

.2 Ensure key personnel attend. 

.3 Owner’s Representative will provide written notification of change to 
meeting schedule established upon contract award 24 hours prior to 
scheduled meeting. 

.2 Scheduling: 

.1 Employ necessary means to meet project time lines without 
compromising specified minimum rates of material diversion. 

.1 In event of unforeseen delay notify Owner’s Representative in 
writing. 

.3 Permitting: 

.1 The Contractor shall be responsible to obtain all required Provincial and 
Municipal permits related to the structure demolition and off site disposal 
of all demolition debris. 

1.6 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Action Submittals:  Provide the following submittals before starting any work of 
this Section: 

.1 Schedule of Demolition Activities:  Indicate the following: 

.1 Detailed sequence of demolition and removal work, with starting 
and ending dates for each activity. 

.2 Interruption of utility services. 
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.3 Coordination for shutoff, capping, and continuation of utility 

services. 

.2 Proposed Dust Control and Noise Control Measures:  Submit statement 
or drawing that indicates the measures proposed for use, proposed 
locations, and proposed time frame for their operation. 

1.7 QUALITY ASSURANCE 

.1 Regulatory Requirements:  Ensure Work is performed in compliance with 
Canadian Environmental Protection Act (CEPA) and applicable Provincial and 
Municipal regulations. 

.1 Comply with hauling and disposal regulations of Authority Having 
Jurisdiction. 

.2 Standards: Comply with ANSI A10.6 and NFPA 241 

.2 Regulatory Requirements:  Perform work of this Section in accordance with the 
following: 

.1 Workers Compensation Board of PEI. 

.2 Occupational Health and Safety Act – Prince Edward Island. 

1.8 SITE CONDITIONS 

.1 Environmental protection: 

.1 Ensure Work is done in accordance with Section 01 35 43 - 
Environmental Procedures. 

.2 Ensure Work does not adversely affect adjacent watercourses, 
groundwater and wildlife, or contribute to excess air and noise pollution. 

.3 Prevent debris from blocking surface drainage system and traffic flow. 

.4 Fires and burning of waste or materials is not permitted on site. 

.5 Do not bury rubbish waste materials. 

.6 Do not dispose of waste or volatile materials including but not limited to: 
mineral spirits, oil, petroleum based lubricants, or toxic cleaning solutions 
into watercourses, storm or sanitary sewers. 

.7 Ensure proper disposal procedures are maintained throughout project. 

.2 Do not pump water containing suspended materials into watercourses, storm or 
sanitary sewers, or onto adjacent properties. 

.3 Control disposal or runoff of water containing suspended materials or other 
harmful substances in accordance with authorities having jurisdiction as directed 
by Owner’s Representative. 

.4 Protect trees, plants and foliage on site and adjacent properties where indicated. 

.5 Prevent extraneous materials from contaminating air beyond application area, by 
providing temporary enclosures during demolition work. 

.6 Cover or wet down dry materials and waste to prevent blowing dust and debris.  
Control dust on all temporary roads. 
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.7 Conduct structure demolition so Owner's operations will not be disrupted: 

.1 Provide not less than 72 hours' notice to Owner’s Representative of 
activities that will affect operations. 

.8 Owner’s Representative assumes no responsibility for buildings and structures 
being demolished: 

.1 Conditions existing at time of inspection for bidding purpose will be 
maintained by Owner as far as practical. 

1.9 EXISTING CONDITIONS 

.1 Existing Conditions:  Condition of materials identified as being salvaged or 
demolished are based on their observed condition on date that tender is 
accepted. 

.1 Existing Hazardous Substances:  Owner performed a hazardous 
substances assessment and it is not expected that hazardous substances 
will be encountered in the Work.  Refer to Appendix C - Hazardous 
Materials Survey. 

.2 Discovery of Hazardous Substances:  Immediately notify Owner’s Representative 
if materials suspected of containing hazardous substances are encountered and 
perform the following activities: 

.1 Hazardous substances will be as defined in the Hazardous Products Act. 

.2 Stop work in the area of the suspected hazardous substances. 

.3 Take preventative measures to limit users’ and workers’ exposure, 
provide barriers and other safety devices and do not disturb. 

.4 Hazardous substances will be removed by Owner’s Representative under 
a separate contract or as a change to the Work. 

.5 Proceed only after written instructions have been received from Owner’s 
Representative. 

Part 2 - Products 

2.1 TEMPORARY SUPPORT STRUCTURES 

.1 Design temporary support structures required for demolition work and 
underpinning and other foundation supports necessary for the project using a 
qualified professional engineer registered or licensed in Province of the Work. 

Part 3 - Execution 

3.1 EXAMINATION 

.1 Survey existing conditions and correlate with requirements indicated to determine 
extent of structure demolition required. 

.2 Owner’s Representative does not guaranty that existing conditions are the same 
as those indicated in Project Documents. 
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.3 When unanticipated mechanical, electrical or structural elements are 

encountered, investigate and measure the nature and extent of the element.  
Promptly submit a written report to Owner’s Representative. 

.4 Comply with all applicable Provincial and Municipal permit requirements and 
regulations. 

3.2 PREPARATION 

.1 Notify and coordinate with appropriate utility company before disrupting, 
deactivating or modifying overhead and underground utility lines.  Contractor is 
responsible to contact all utilities and complete locates of all utilities prior to 
commencing work. 

.2 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to 
prevent soil erosion and discharge of soil-bearing water runoff or airborne 
dust to adjacent properties and walkways, according to requirements of 
authorities having jurisdiction. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures 
during demolition. 

.3 Remove erosion and sedimentation controls and restore and stabilize 
areas disturbed during removal after completion of demolition work. 

.3 Surface Preparation: 

.1 Disconnect electrical and telephone service lines entering buildings to be 
demolished. 

.1 Post warning signs on electrical lines and equipment which must 
remain energized to serve other properties during period of 
demolition. 

.2 Disconnect and cap mechanical services. 

.1 Sewer and water lines:  remove to property line as directed by  
Owner’s Representative. 

.2 Other underground services:  remove and dispose of as directed 
by Owner’s Representative. 

.3 Do not disrupt active or energized utilities designated to remain 
undisturbed. 

3.3 DEMOLITION 

.1 Blasting operations not permitted during demolition. 

.2 Do demolition work as specified herein. 

.3 Demolish buildings as indicated and in accordance with CSA S350. 

.4 At end of each day's work, leave work in safe condition so that no part is in 
danger of toppling or falling. 

.5 Do not sell or burn materials on site. 
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.6 Prior to general demolition: 

.1 Remove garbage (items such as paper, cans, bottles, etc.) from building 
before demolition starts.  Keep material separate from demolition debris.  
Dispose of at Regional Sanitary Landfill. 

.7 Sitework demolition: 

.1 Demolish, remove and dispose of entire concrete foundation, building, 
asphalt driveways, concrete slabs, concrete curbs, planting beds, unit 
pavers, fencing, trees and shrubs and all other incidental items. 

.2 Abandon water service at the property line by turning off curb stop and 
cutting and crimping the line on the building side of the service.  Sanitary 
and storm (if applicable) services to be capped at the property line. 

.8 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. 

.9 At end of each day's work, leave Work in safe and stable condition. 

.10 Demolish to minimize dusting.  Keep materials wetted as directed by Owner’s 
Representative. 

.11 Remove and dispose of demolished materials except where noted otherwise and 
in accordance with authorities having jurisdiction. 

3.4 SALVAGEABLE MATERIAL 

.1 Items to be retained by the Owner will be removed before demolition work takes 
place. 

.2 All remaining materials shall become the property of the Contractor for disposal 
at an appropriate facility. 

3.5 DISPOSAL 

.1 Dispose of demolished materials, except where noted otherwise, in accordance 
with the following: 

.1 General debris and construction debris: 

.1 Disposal of demolition material shall be in accordance with Prince 
Edward Island Department of Environment, Energy and Climate 
Action regulations and requirements. 

.2 Debris includes:  all non-hazardous debris. 

.3 Pay tipping fees. 

.4 Submit letter to the Owner stating where demolition debris will be 
disposed of.  Letter is to confirm that the Owner of the site has granted 
approval to the Contractor for the disposal of materials, and that the site 
is approved by the Province of Prince Edward Island for the disposal of 
construction materials. 
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3.6 SITE RESTORATION 

.1 Below Grade Areas:  Rough grade below grade areas ready for further 
excavation or new construction. 

.2 Below Grade Areas:  Completely fill below grade areas and voids resulting from 
structure demolition operations with select excavated site materials meeting 
Owner’s Representative approval according to backfill requirements in Section 
31 23 33.01 – Excavating Trenching and Backfilling. 

.1 Construction waste such as brick, concrete block, concrete, etc. is not to 
be used as fill material on site. 

.3 Site Grading:  Uniformly rough grade area of demolished construction to a 
smooth surface, free from irregular surface changes. 

.4 Provide a smooth transition between adjacent existing grades and new grades. 

3.7 REPAIRS 

.1 General:  Promptly repair damage to adjacent construction caused by structure 
demolition operations. 

.2 Where repairs to existing surfaces are required, patch to produce surfaces 
suitable for new materials. 

.3 Restore exposed finishes of patched areas and extend restoration into adjoining 
construction in a manner that eliminates evidence of patching and refinishing. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 03 30 00 – Cast-in-Place Concrete 

1.2 REFERENCE STANDARDS 

.1 American Concrete Institute (ACI): 

.1 SP-66, ACI Detailing Manual. 

.2 ACI 315R, Guide to Presenting Reinforcing Steel Design Details. 

.2 CSA Group (CSA) 

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction / Test Methods and Standard Practices for Concrete. 

.2 CSA A23.3, Design of Concrete Structures. 

.3 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement. 

.4 CSA 47.1, Fusion Welding of Steel Company Certification. 

.5 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete 
Construction. 

.3 Reinforcing Steel Institute of Canada (RSIC) 

.1 RSIC-2020, Manual of Standard Practice. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Prepare reinforcement drawings in accordance with RSIC Manual of Standard 
Practice and ACI 315R. 

.3 Shop Drawings: 

.1 Submit drawings stamped and signed by professional engineer registered 
or licensed in Prince Edward Island. 

.1 Indicate placing of reinforcement and: 

.1 Bar bending details. 

.2 Lists. 

.3 Quantities of reinforcement. 

.4 Sizes, spacings, locations of reinforcement and 
mechanical splices if approved by Owner’s Representative, 
with identifying code marks to permit correct placement 
without reference to structural drawings. 

.5 Indicate sizes, spacings and locations of chairs, spacers 
and hangers. 

.2 Detail lap lengths and bar development lengths to CSA-A23.3, unless 
otherwise indicated. 
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.1 Provide Type B tension lap splices where indicated unless 

otherwise noted. 

1.4 QUALITY ASSURANCE 

.1 Submit in accordance with Section 01 45 00 - Quality Control. 

.1 Mill Test Report: upon request, provide Owner’s Representative with 
certified copy of mill test report of reinforcing steel, minimum 4 weeks 
prior to beginning reinforcing work. 

.2 Upon request submit in writing to Owner’s Representative proposed 
source of reinforcement material to be supplied. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with this Section and with 
manufacturer's written instructions. 

.2 Delivery and Acceptance Requirements:  deliver materials to site in original 
factory packaging, labelled with manufacturer's name and address. 

.3 Storage and Handling Requirements: 

.1 Store materials off ground indoors in dry location and in accordance with 
manufacturer's recommendations in clean, dry, well-ventilated areas. 

.2 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 MATERIALS 

.1 Substitute different size bars only if permitted in writing by Owner’s 
Representative. 

.2 Reinforcing steel:  billet steel, grade 400, deformed bars to CSA G30.18, unless 
indicated otherwise. 

.3 Cold-drawn annealed steel wire ties:  to ASTM A82/A82M. 

.4 Chairs, bolsters, bar supports, spacers:  to CSA A23.1/A23.2. 

.5 Mechanical splices:  subject to approval of Owner’s Representative. 

.6 Smooth plain round bars:  to CSA G40.20/G40.21. 

2.2 FABRICATION 

.1 Fabricate reinforcing steel in accordance with CSA A23.3, ACI 315R and Manual 
of Standard Practice by the Reinforcing Steel Institute of Canada.  Shop fabricate 
and bend all reinforcing steel. 

.1 ACI 315R unless indicated otherwise. 

.2 Obtain Owner’s Representative's written approval for locations of reinforcement 
splices other than those shown on placing drawings. 
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.3 Upon approval of Owner’s Representative, weld reinforcement in accordance 

with CSA W186. 

.4 Have welding performed by workers qualified under CSA W47.1. 

.1 Welding of reinforcing steel to have prior approval of Owner’s 
Representative. 

.5 Ship bundles of bar reinforcement, clearly identified in accordance with bar 
bending details and lists. 

.1 Match dowels from footings to vertical reinforcing in wall above. 

2.3 SOURCE QUALITY CONTROL 

.1 Upon request, provide Owner’s Representative with certified copy of mill test 
report of reinforcing steel, showing physical and chemical analysis, minimum 4 
weeks prior to beginning reinforcing work. 

.2 Upon request inform Owner’s Representative of proposed source of material to 
be supplied. 

2.4 CLEANING 

.1 Clean reinforcing to CSA A23.1/A23.2.  All reinforcing bars are to be free of 
scale, rust, and contamination at time of placing in forms. 

Part 3 - Execution 

3.1 FIELD BENDING 

.1 Do not field bend or field weld reinforcement except where indicated or 
authorized by Owner’s Representative. 

.2 When field bending is authorized, bend without heat, applying slow and steady 
pressure. 

.3 Replace bars which develop cracks or splits. 

3.2 PLACING REINFORCEMENT 

.1 Place reinforcing steel as indicated on placing drawings and in accordance with 
CSA A23.1/A23.2. 

.2 Use plain round bars as slip dowels in concrete. 

.1 Paint portion of dowel intended to move within hardened concrete with 
one coat of asphalt paint. 

.2 When paint is dry, apply thick even film of mineral lubricating grease. 

.3 After reinforcing is placed and prior to closing of forms, obtain Owner’s 
Representative's approval of reinforcing material and placement. 

.4 Ensure cover to reinforcement is maintained during concrete pour. 
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3.3 STORAGE 

.1 Store reinforcing steel to prevent deterioration, contamination, or disfigurement. 

3.4 CLEANING 

.1 Leave Work area clean at end of each day. 

.2 Final Cleaning:  upon completion remove surplus materials, rubbish, tools and 
equipment. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 03 20 00 - Concrete Reinforcing 

1.2 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM A615/A615M, Standard Specification for Deformed and Plain 
Carbon-Steel Bars for Concrete Reinforcement. 

.2 ASTM C260, Standard Specification for Air-Entraining Admixtures for 
Concrete. 

.3 ASTM C309, Standard Specification for Liquid Membrane-Forming 
Compounds for Curing Concrete. 

.4 ASTM C494/C494M, Standard Specification for Chemical Admixtures for 
Concrete. 

.2 CSA Group (CSA) 

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction / Test Methods and Standard Practices for Concrete. 

.2 CSA A283, Qualification Code for Concrete Testing Laboratories. 

.3 CSA A3000, Cementitious Materials Compendium. 

.4 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement. 

.5 CSA S269.1, Falsework and Formwork. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Provide testing inspection results and reports for review by Owner’s 
Representative and do not proceed without written approval when deviations 
from mix design or parameters are found. 

.3 Concrete pours:  provide accurate records of poured concrete items indicating 
date and location of pour, quality, air temperature and test samples taken as 
described in Clause 3.4. 

.4 Concrete hauling time:  provide for review by Owner’s Representative deviations 
exceeding maximum allowable time of 120 minutes for concrete to be delivered 
to site of Work and discharged after batching. 

.5 Provide two copies of WHMIS MSDS in accordance with Section 01 35 29.06 – 
Health and Safety Requirements and Section 01 35 43 - Environmental 
Procedures. 

1.4 QUALITY CONTROL 

.1 Submit in accordance with Section 01 45 00 - Quality Control. 
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.2 Provide Owner’s Representative, minimum 4 weeks prior to starting concrete 
work, with valid and recognized certificate from plant delivering concrete. 

.1 Provide test data and certification by qualified independent inspection and 
testing laboratory that materials and mix designs used in concrete mixture 
will meet specified requirements. 

.3 Minimum 4 weeks prior to starting concrete work, provide proposed quality 
control procedures for review by Owner’s Representative on following items: 

.1 Falsework erection. 

.2 Hot weather concrete. 

.3 Cold weather concrete. 

.4 Curing. 

.5 Finishes. 

.6 Formwork removal. 

.7 Joints. 

.8 Backfilling. 

.4 Quality Control Plan:  provide written report to Owner’s Representative verifying 
compliance that concrete in place meets performance requirements of concrete 
as established in PART 2 - PRODUCTS. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Delivery and Acceptance Requirements: 

.1 Concrete hauling time:  deliver to site of Work and discharged within 120 
minutes maximum after batching. 

.1 Do not modify maximum time limit without receipt of prior written 
agreement from Owner’s Representative, laboratory 
representative and concrete producer as described in CSA 
A23.1/A23.2. 

.2 Deviations to be submitted for review by Owner’s Representative. 

.2 Concrete delivery:  ensure continuous concrete delivery from plant meets CSA 
A23.1/A23.2. 

Part 2 - Products 

2.1 CONCRETE DESIGN CRITERIA 

.1 Performance:  to CSA A23.1/A23.2, and as described in Clause 2.4. 

2.2 CONCRETE PERFORMANCE CRITERIA 

.1 Quality Control Plan:  ensure concrete supplier meets performance criteria of 
concrete as established by Owner’s Representative and provide verification of 
compliance as described in Clause 1.4. 
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2.3 CONCRETE MATERIALS 

.1 Cement:  to CSA A3001, Type GU to CSA A23.1/A23.2 and CAN/CSA A5. 

.2 Water:  to CSA A23.1. 

.3 Aggregates:  to CSA A23.1/A23.2. Coarse aggregates to be normal density. 

.4 Admixtures: 

.1 Air entraining admixture:  to CSA A23.1/A23.2 and CAN3-A266.1. 

.2 Chemical admixture:  to CSA A23.1/A23.2 and CAN3-A266.4.  Owner’s 
Representative to approve accelerating or set retarding admixtures during 
cold and hot weather placing. 

.3 Obtain authorization from Owner’s Representative for use of super 
plasticizing admixture, water reducer, and/or other admixtures as 
approved by Owner’s Representative to achieve designed concrete 
properties. 

.5 Concrete shall be normal and shall have a unit weight of 2350 kg/m3. 

.6 Curing compound:  to CSA A23.1/A23.2 white and ASTM C309. 

2.4 CONCRETE MIXES 

.1 Performance Method for specifying concrete to meet Owner’s Representative 
performance criteria and to CSA A23.1/A23.2. 

.2 Ensure concrete supplier meets performance criteria as established below and 
provide verification of compliance as in Quality Control Plan. 

.1 Provide concrete mix to meet following plastic state requirements: 

.1 Uniformity:  to CSA A23.1  

.2 Workability:  free of loss of mortar, segregation. 

.3 Finishability:  amount of bleeding. 

.4 Set time:  2 hours maximum. 

.2 Provide concrete mix to meet following hard state requirements: 

.1 Durability and class of exposure:  C-1. 

.2 Compressive strength at 28 days:  32 MPa minimum. 

.3 Intended application:  footings and retaining wall. 

.4 Aggregate size:  20mm maximum. 

.3 Provide mud slab mix to meet following requirements: 

.1 Compressive strength at 28 days:  10 MPa minimum. 

.3 Provide quality management plan to ensure verification of concrete quality to 
specified performance. 

.4 Concrete supplier's certification: both batch plant and materials meet CSA A23.1 
requirements. 
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Part 3 - Execution 

3.1 PREPARATION 

.1 Obtain Owner’s Representative's written approval before placing concrete. 

.1 Provide 24 hours minimum notice prior to placing of concrete. 

.2 Place concrete reinforcing in accordance with Section 03 20 00 - Concrete 
Reinforcing. 

.3 During concreting operations: 

.1 Development of cold joints not allowed. 

.2 Ensure concrete delivery and handling facilitate placing with minimum of 
re-handling, and without damage to existing structure or Work. 

.4 Pumping of concrete will be permitted only after approval of equipment and mix. 

.5 Ensure reinforcement and inserts are not disturbed during concrete placement. 

.6 Prior to placing of concrete obtain Owner’s Representative's approval of 
proposed method for protection of concrete during placing and curing in adverse 
weather. 

.7 Protect previous Work from staining. 

.8 Maintain accurate records of poured concrete items to indicate date, location of 
pour, quality, workability, air content, temperature and test samples taken. 

.9 Do not place load upon new concrete until authorized by Owner’s 
Representative. 

3.2 INSTALLATION/APPLICATION 

.1 Do cast-in-place concrete work to CSA A23.1/A23.2. 

.2 Sleeves and inserts: 

.1 Do not permit penetrations, sleeves, ducts, pipes or other openings to 
pass through bases except where indicated or approved by Owner’s 
Representative. 

.2 Sleeves and openings greater than 100mm x 100mm not indicated must 
be reviewed by Owner’s Representative. 

.3 Do not eliminate or displace reinforcement to accommodate hardware.  If 
inserts cannot be located as specified, obtain written approval of 
modifications from Owner’s Representative before placing of concrete. 

.4 Confirm locations and sizes of sleeves and openings shown on drawings. 

.5 Set special inserts for strength testing as indicated and as required by 
non-destructive method of testing concrete. 

.3 Anchor bolts: 

.1 Set anchor bolts to templates in coordination with appropriate trade prior 
to placing concrete. 
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.2 Grout under base plates using procedures in accordance with 
manufacturer s recommendations which result in 100% contact over 
grouted area. 

.4 Finishing and curing: 

.1 Finish concrete to CSA A23.1/A23.2. 

.2 Use procedures as reviewed by Owner’s Representative or those noted in 
CSA A23.1/A23.2 to remove excess bleed water.  Ensure surface not 
damaged. 

.3 Use curing compounds compatible with applied finish on concrete 
surfaces.  

3.3 SURFACE TOLERANCE 

.1 Concrete tolerance to CSA A23.1 - Straightedge Method. 

3.4 FIELD QUALITY CONTROL 

.1 Site tests:  conduct tests as follows in accordance with Section 01 45 00 - Quality 
Control and submit report as described in Clause 1.3. 

.1 Concrete pours. 

.2 Slump. 

.3 Air content. 

.4 Compressive strength at 7 and 28 days. 

.5 Air and concrete temperature. 

.6 Weather. 

.2 Inspection and testing of concrete and concrete materials carried out by testing 
laboratory designated by Owner’s Representative for review to CSA 
A23.1/A23.2. 

.1 Ensure testing laboratory certified to CSA A283. 

.3 Ensure test results are distributed for discussion at pre-pouring concrete meeting 
between testing laboratory and Owner’s Representative. 

.4 Owner’s Representative will take additional test cylinders during cold weather 
concreting.  Cure cylinders on job site under same conditions as concrete which 
they represent. 

.5 Non-Destructive Methods for Testing Concrete:  to CSA A23.1/A23.2. 

.6 Inspection or testing by Owner’s Representative not to augment or replace 
Contractor quality control nor relieve Contractor of contractual responsibility. 

3.5 CLEANING 

.1 Waste Management:  separate waste materials for reuse and recycling: 

.1 Provide appropriate area on job site where concrete trucks and be safely 
washed. 
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.2 Divert unused admixtures and additive materials (pigments, fibres) from 
landfill to official hazardous material collections site as approved by 
Owner’s Representative. 

.3 Disposal of unused admixtures and additive materials into sewer 
systems, into lakes, streams, onto ground or in other location to pose 
health or environmental hazard is prohibited. 

.4 Prevent admixtures and additive materials from entering drinking water 
supplies or streams. 

.5 Using appropriate safety precautions, collect liquid or solidify liquid with 
inert, non-combustible material and remove for disposal. 

.6 Dispose of waste in accordance with applicable local, Provincial and 
National regulations. 

.2 Final Cleaning:  upon completion remove surplus materials, rubbish, tools and 
equipment. 

3.6 CURING 

.1 Ensure that freshly placed concrete is protected from freezing, dehydration, 
mechanical shock and contact with injurious substances. 

.2 Do not use curing compounds that would have a detrimental effect on bonding, 
adhesion, curing, appearance, or similar qualities of materials applied to concrete 
surfaces.  Use only moisture curing. 

.3 Protect the concrete from premature drying and extremes of temperature. 

.4 Cure, protect and finish concrete to CSA A23.1 and CSA S269.1.  Curing type in 
accordance with specified exposure classification unless more stringent 
requirements are noted otherwise. 

3.7 DEFECTIVE WORK 

.1 Repairs and classification of unacceptable concrete to be in accordance with 
CSA A23.1/A23.2. 

.2 Remove defective concrete and embedded debris and repair as directed by 
Owner’s Representative. 

.3 Excessive honeycomb or embedded debris in any concrete shall deem it 
defective.  Remove and replace defective concrete. 

.4 Remove to bare concrete curing compounds detrimental to application of 
specified finishes. 

.5 Concrete to be supplied at the minimum strength requirement at 28 days.  Tests 
indicating strengths lower than specified will necessitate further testing as 
required by the Owner’s Representative.  Cost for such testing to be at the 
Contractor's expense.  Should further tests confirm low values, the Owner’s 
Representative has the right to require strengthening of the affected area or 
removal and replacing of the weak concrete all to the Contractor's expense. 
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.6 Repair all shrinkage cracks in the completed concrete work employing a suitable 
epoxy injection technique acceptable to Owner’s Representative to completely 
seal all such cracks. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety 
Standard for Electrical Installations. 

.2 CSA C22.3 No. 1:20, Overhead Systems. 

.3 CSA C22.3 No. 7:20, Underground Systems. 

.4 CSA C22.3 No. 11:22, Maintenance of Electric and Communication Utility 
Equipment and Systems. 

.5 CSA C235:19, Preferred Voltage Levels for AC Systems Up to 50,000 V. 

.2 Institute of Electrical and Electronics (IEEE)/National Electrical Safety Code 
Product Line (NESC) 

.1 IEEE SP1122-2000, The Authoritative Dictionary of IEEE Standards 
Terms, 7th Edition. 

.3 Maritime Electric Company Limited and Bell Aliant construction standards and 
requirements. 

1.2 EXAMINATION OF SITE AND DRAWINGS 

.1 The Contractor shall examine the site and local conditions affecting the work 
under this Contract.  No additional costs will be considered due to existing site 
conditions. 

1.3 DESIGN DOCUMENTS 

.1 The drawings and these specifications are complementary each to the other and 
what is called for by one shall be binding as if called for by both. 

.2 Drawings for the electrical work are, in part diagrammatic.  They are intended to 
convey general arrangement on conduit and cabling in reference to locations of 
equipment and outlets. 

.3 The drawings, which form an integral part of this contract, shall serve as the 
working drawings.  The drawings indicate the general location and routes to be 
followed, but do not show all conduit and/or wiring or all the civil details.  Plan 
and install conduit runs respecting applicable conditions. 

.4 Before carrying out the work, verify that there are no apparent obstructions or 
interferences.  Changes to the work made necessary by failure to make this 
verification will not be considered for extra payment. 

1.4 PERMITS, FEES AND INSPECTION 

.1 Submit to Electrical Inspection Department and Supply Authority necessary 
drawings and specifications for examination and approval prior to 
commencement of work. 
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.2 Pay associated fees. 

.3 Owner’s Representative will provide drawings and specifications required by 
Electrical Inspection Department and Supply Authority at no cost. 

.4 Notify Owner’s Representative of changes required by Electrical Inspection 
Department prior to making changes. 

.5 Furnish Certificates of Acceptance from Electrical Inspection Department and 
Authorities Having Jurisdiction upon completion of work. 

1.5 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Shop drawings: 

.1 Submit drawings in accordance with Section 01 33 00 - Submittal 
Procedures and per technical section requirements. 

.2 Indicate details of construction, dimensions, capacities, weights and 
electrical performance characteristics of equipment and material. 

.3 Submit wiring diagrams and installation details of equipment indicating 
proposed location, layout and arrangement, control panels, accessories, 
piping, ductwork and other items that must be shown to ensure 
coordinated installation. 

.4 Identify on wiring diagrams circuit terminals and indicate internal wiring for 
each item of equipment and interconnection between each item of 
equipment. 

.5 Indicate on drawings clearances for operation, maintenance and 
replacement of operating equipment devices. 

.3 Record Drawings: 

.1 Prior to start of testing and commissioning; finalize production of as-built 
drawings. 

.2 Identify each drawing in lower right-hand corner in red ink as follows: - 
"RECORD DRAWINGS: THIS DRAWING HAS BEEN REVISED TO 
SHOW ELECTRICAL SYSTEMS AS INSTALLED" (Signature of 
Contractor) (date). 

.3 Submit to Owner’s Representative for review and make corrections as 
directed. 

.4 Submit completed reproducible record drawings with Operating and 
Maintenance Manuals in accordance with general requirements. 

.4 Operation and Maintenance Data: 

.1 Provide operation and maintenance data for electrical work for 
incorporation into maintenance manual in accordance with general 
requirements. 

.2 Include in operations and maintenance data: 

.1 Details with respect to design elements, construction features, 
component function and maintenance requirements, to permit 
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effective start-up, operation, maintenance, repair, modification, 
extension and expansion of any portion or feature of installation. 

.2 Technical data, product data, supplemented by bulletins, 
component illustrations, exploded views, technical descriptions of 
items and parts lists.  Advertising or sales literature not 
acceptable. 

.3 Wiring and schematic diagrams and performance curves. 

.4 Names and addresses of local suppliers for all items included in 
maintenance manual. 

.5 Operating Instructions: 

.1 Provide for each system and principal item of equipment as specified in 
technical sections for use by operation and maintenance personnel. 

.2 Operating instructions to include following: 

.1 Wiring diagrams, control diagrams, and control sequence for each 
principal system and item of equipment. 

.2 Start up, proper adjustment, operating, lubrication, and shutdown 
procedures. 

.3 Safety precautions. 

.4 Procedures to be followed in event of equipment failure. 

.5 Other items of instruction as recommended by manufacturer of 
each system or item of equipment. 

.3 Post instructions where directed. 

1.6 QUALITY ASSURANCE 

.1 Quality Assurance: in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Qualifications: electrical Work to be carried out by qualified, licensed electricians 
in accordance with authorities having jurisdiction. 

.3 Health and Safety Requirements: do construction occupational health and safety 
in accordance with Section 01 35 29.06 - Health and Safety Requirements. 

.4 Lock-out tag-out requirements: do work in accordance with Section 01 35 25 - 
Special Procedures on Lockout Requirements. 

.5 Submit applicable manufacturer’s test reports and certificates in accordance with 
01 33 00 - Submittal Procedures. 

1.7 SYSTEM STARTUP 

.1 Instruct operating personnel in operation, care and maintenance of systems, 
system equipment and components. 

.2 Arrange and pay for services of manufacturer's factory service Representative to 
supervise start-up of installation, check, adjust, balance and calibrate 
components and instruct operating personnel. 

.3 Provide these services for such period, and for as many visits as necessary to 
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put equipment in operation and ensure that operating personnel are conversant 
with aspects of its care and operation. 

Part 2 - Products 

2.1 MATERIALS AND EQUIPMENT 

.1 Provide material and equipment in accordance with Section 01 61 00 - Common 
Product Requirements. 

.2 Provide CSA certified equipment and material.  Where CSA certification is not 
available, obtain special approval from Electrical inspection Department before 
delivery to site and submit such approval as described in PART 1 - ACTION AND 
INFORMATIONAL SUBMITTALS. 

.3 Factory assemble control panels and component assemblies. 

.4 Equipment and materials specified to conform to an applicable code and/or 
standard shall be listed and labelled under the provisions of such code. 

.5 Electrical equipment and enclosures to be suitable for environment in which it is 
to be installed. 

2.2 WARNING SIGNS 

.1 Warning Signs: in both official languages and in accordance with requirements of 
Electrical Inspection Authorities. 

.2 Porcelain enamel decal signs, minimum size 175 x 250 mm. 

2.3 WIRING TERMINATIONS 

.1 Ensure lugs, terminals, screws used for termination of wiring are suitable for 
either copper or aluminum conductors. 

2.4 EQUIPMENT IDENTIFICATION 

.1 Identify electrical equipment with nameplates as follows: 

.2 Nameplates: Lamacoid 3mm thick plastic engraving sheet, black front face, white 
core, attached with adhesive. 

.1 Wording on nameplates to be approved by Owner prior to manufacture. 

2.5 WIRING IDENTIFICATION 

.1 Identify wiring with permanent indelible identifying markings, either numbered or 
coloured plastic tapes, on both ends of phase conductors of feeders and branch 
circuit wiring. 

.2 Maintain phase sequence and colour coding throughout. 

.3 Colour coding: to CSA C22.1. 

.4 Use colour coded wires in communication cables, matched throughout system. 
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2.6 FINISHES 

.1 Shop finish metal enclosure surfaces by application of rust resistant primer inside 
and outside, and at least two coats of finish enamel. 

.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1. 

Part 3 - Execution 

3.1 INSTALLATION 

.1 Do complete installation in accordance with CSA C22.1 except where specified 
otherwise. 

.2 Do overhead and underground systems in accordance with: 

.1 CSA C22.3 No.1. and CSA C22.3 No. 7 except where specified 
otherwise. 

.2 Current edition of Maritime Electric Company Limited Service and 
Construction Standard Requirements. 

.3 Comply with CSA Certification Standards and Electrical Bulletins in force at time 
of tender submission. 

3.2 NAMEPLATES AND LABELS 

.1 Ensure manufacturer's nameplates, CSA labels and identification nameplates are 
visible and legible after equipment is installed. 

3.3 PROTECTION 

.1 Protect exposed live equipment during construction for personnel safety. 

.2 Shield and mark all live parts "LIVE 600 VOLTS" or with appropriate voltage in 
English and French. 

3.4 COMMISSIONING 

.1 Commissioning of systems is required.  Functionality of systems, equipment, and 
sequences of operations will need to be verified and reported on.  Collaborate 
with the others involved to ensure complete system check. 

.2 Testing sequences shall cover full range of operation. 

.3 Instruct operating personnel in the operation, care, and maintenance of 
equipment. 

3.5 CLEANING 

.1 Clean and touch up surfaces of shop-painted equipment scratched or marred 
during shipment or installation, to match original paint. 

.2 Clean and prime exposed non-galvanized hangers, racks, and fastenings to 
prevent rusting. 

.3 At time of final cleaning, clean lighting reflectors and other lighting surfaces that 
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have been exposed to construction dust, dirt, and fingerprints. 

3.6 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate and recycle waste materials in accordance with the Waste Reduction 
Workplan. 

.2 Collect and separate plastic, paper packaging and corrugated cardboard in 
accordance with Waste Management Plan. 

.3 Fold up metal banding, flatten and place in designated area for recycling. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.2 No. 65-18, Wire Connectors (Tri-national Standard, with UL 
486A-486B and NMX-J-543- ANCE). 

.2 CSA C22.2 No. 198.2:15 (R2020), Sealed Wire Connector Systems (Tri-
national Standard, with UL 486D and NMX-J-519-ANCE). 

.2 Underwriters Laboratories (UL) 

.1 UL486G, Sealed Twist-On Connecting Devices. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Storage and Handling Requirements: 

.1 Store materials off ground and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 MATERIALS 

.1 Crimp style wire connectors, nylon insulated, with current carrying parts of 
copper alloy, for conductors #16 AWG and smaller. 

.2 Pressure type wire connectors to:  CSA C22.2 No. 65, with current carrying parts 
of copper alloy sized to fit copper conductors as required.  Use twist-on 
connectors for #14 AWG to #8 AWG wires. 

.3 Waterproof gel filled twist-on type wire connectors to:  CSA C22.2 No. 198.2 and 
UL486G, with current carrying parts of copper alloy sized to fit copper conductors 
as required. 

.1 Suitable for use in damp, wet, raintight and submersible locations. 

.2 Temperature rating:  105°C. 

.3 Silicone sealant temperature:  -43°C to 204°C. 

.4 Acceptable manufacturer or approved equal: 

.1 Ideal Underground Wire Connector. 
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Part 3 - Execution 

3.1 INSTALLATION 

.1 Remove insulation carefully from ends of conductors and: 

.1 Install mechanical pressure type connectors with appropriate 
compression tool recommended by manufacturer. Installation shall meet 
secureness tests in accordance with CSA C22.2 No. 65. 

.2 Install fixture type connectors and tighten to CSA C22.2 No. 65. 

.2 Use gel filled connectors for splices in damp or wet locations, including but not 
limited to connections inside of exterior light fixtures and junction boxes. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 26 05 44 - Installation of Cables in Trenches and Ducts 

1.2 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety 
Standard for Electrical Installations. 

.2 CSA C22.2 No. 0.3-09 (R2019), Test Methods for Electrical Wires and 
Cables. 

.3 CSA C22.2 No. 38-18 (R2022), Thermoset-insulated Wires and Cables 
(Trinational Standard with UL 44 and ANCE NMX-J-451). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Storage and Handling Requirements: 

.1 Store materials off ground and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 WIRES 

.1 Conductors:  to CSA C22.2 No. 38. 

.2 Conductors to be soft drawn copper of 98% conductivity; stranded for #12 AWG 
and larger.  Minimum size: #12 AWG. 

.3 Copper conductors sized as indicated or as required by CSA C22.1, with 600 V 
insulation of chemically cross-linked thermosetting polyethylene material rated 
RW90-XLPE. 

.4 Grounding and bonding conductors sized up to and including #10 AWG are to 
have green coloured RW90 cross linked insulation.  Type TW75 green coloured 
insulation is acceptable for sizes #8 AWG and larger. 

.5 Provide phase colour-coding of conductors as per CEC rule 4-032, unless noted 
otherwise. 

.6 All phase conductors sized from #12 AWG up to and including #2 AWG to have 
appropriate coloured insulation (red, black and blue). 
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.7 All neutral, grounds and/or bond conductors sized #12 AWG up to and including 

#3/0 AWG to have appropriate coloured insulation (white or green). 

Part 3 - Execution 

3.1 GENERAL INSTALLATION 

.1 Install in conduit systems in accordance with Section 26 05 44 - Installation of 
Cables in Trenches and Ducts. 

.2 Minimum size conductors allowable for branch wiring to be #12 AWG insulated 
copper. 

.3 All stranded conductors are to be twisted together prior to any types of 
terminations taking place, but not necessarily limited to, neutral terminal strips, 
bonding terminal strips, circuit breakers, contactors, relays, all types of 
termination lugs, panelboards, etc. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 26 05 00 – Electrical – General Provisions 

1.2 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety 
Standard for Electrical Installations. 

.2 CSA C22.2 No. 0.4:17 (R2022), Bonding of Electrical Equipment. 

.3 CSA C22.2 No. 41:22, Grounding and Bonding Equipment (Trinational 
Standard with NMX-J-590- ANCE and UL 467). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Storage and Handling Requirements: 

.1 Store materials off ground and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 MATERIALS 

.1 Grounding and bonding equipment to:  CSA C22.2 No. 41. 

.2 Grounding plates: bare copper 610mm x 610mm x 6.35mm. 

.3 Grounding conductors:  bare stranded copper, tinned, soft annealed, size as 
indicated. 

.4 Insulated grounding conductors:  green, Type RW90. 

.5 Non-corroding accessories necessary for grounding system, type, size, material 
as indicated, including but not necessarily limited to: 

.1 Grounding and bonding bushings. 

.2 Protective type clamps. 

.3 Bolted type conductor connectors.  

.4 Thermit welded type conductor connectors. 

.5 Bonding jumpers, straps. 

.6 Pressure wire connectors. 
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Part 3 - Execution 

3.1 INSTALLATION GENERAL 

.1 Install complete permanent, continuous grounding system including electrodes, 
conductors, connectors and accessories. 

.2 Install connectors in accordance with manufacturer's instructions. 

.3 Protect exposed grounding conductors from mechanical injury. 

.4 Use mechanical connectors for grounding connections to equipment provided 
with lugs. 

.5 Soldered joints not permitted. 

.6 Make grounding connections in radial configuration only, with connections 
terminating at single grounding point.  Avoid loop connections. 

3.2 ELECTRODES 

.1 Install electrodes and make grounding connections. 

3.3 EQUIPMENT BONDING 

.1 Install bonding connections to outdoor lighting and traffic signal equipment. 

3.4 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Electrical - General 
Provisions. 

.2 Perform ground continuity and resistance tests using method appropriate to site 
conditions and to approval of Owner’s Representative and local authority having 
jurisdiction over installation. 

.3 Provide photos to Owner’s Representative of grounding plates and ground 
connections prior to burial. 

.4 Perform tests before energizing electrical system. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 American National Standards Institute / The Society of Cable 
Telecommunications Engineers 

.1 ANSI/SCTE 77 2017, Specifications for Underground Enclosure Integrity. 

.2 CSA Group (CSA) 

.1 CSA C22.1:21, Canadian Electrical Code, Part 1 (25th Edition), Safety 
Standard for Electrical Installations. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Storage and Handling Requirements: 

.1 Store materials off ground and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 UNDERGROUND JUNCTION BOXES 

.1 Underground junction boxes to:  ANSI/SCTE-77, Tier 15 rated. 

.2 Construction:  high density polymer concrete. 

.3 Covers:  flush mounted. 

.4 Hardware:  Tamper-resistant pentagon head, 64mm long, 18-thread stainless 
steel bolts and washer lid hold bolts. 

.5 Dimensions: minimum 305mm (L) x 305mm (W) x 457mm (D) 

.6 Standard of acceptance or approved equal: 

.1 Syntertech 1212-18. 

Part 3 - Execution 

3.1 INSTALLATION 

.1 Install underground junction boxes in accordance with manufacturer’s written 
installation instructions in accessible locations. 

.2 Only main junction and pull boxes are indicated. Install additional pull boxes as 
required by CSA C22.1. 
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.3 Backfill around underground junction box to final grade. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 26 05 00 - Electrical - General Provisions 

.2 Section 26 05 45 - Underground Cable Ducts 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer’s literature describing products, installation 
procedures and maintenance instructions. 

Part 2 - Products 

2.1 PVC DUCTS 

.1 Rigid PVC ducts for direct burial to Section 26 05 45 - Underground Cable Ducts. 

.2 Size and quantity as indicated. 

2.2 MARKERS 

.1 Marker Tape: Yellow polyethylene marker type 75 mm wide with labeled black 
lettering “Warning - Electrical Power Cable Below” as manufactured by Thomas 
& Betts or approved equivalent. 

Part 3 - Execution 

3.1 CABLE INSTALLATION IN DUCTS 

.1 Install cables in new ducts as indicated. 

.2 Do not pull spliced cables inside ducts. 

.3 Install multiple cables in duct simultaneously. 

.4 Use CSA approved lubricants of type compatible with cable jacket to reduce 
pulling tension. 

.5 To facilitate matching of colour coded multi-conductor control cables reel off in 
same direction during installation. 

.6 Before pulling cable into ducts and until cables properly terminated, seal ends of 
lead covered cables with wiping solder, seal ends of non-leaded cables with 
moisture seal tape. 

.7 After installation of cables, seal duct ends with duct sealing compound (low 
VOC). 

.8 Provide pull cord in conduits. 
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3.2 FIELD QUALITY CONTROL 

.1 Perform tests in accordance with Section 26 05 00 - Electrical - General 
Provisions. 

.2 Perform tests using qualified personnel.  Provide necessary instruments and 
equipment. 

.3 Check phase rotation and identify each phase conductor of each feeder. 

.4 Check each feeder for continuity, short circuits, and grounds.  Ensure resistance 
to ground of circuits is not less than 50 megaohms. 

.5 Tests:  After installing cable but before terminating, perform insulation resistance 
test with 1000 V megger on each phase conductor.  Check insulation resistance 
after each splice and/or termination to ensure that cable system is no less than 
50 megaohms. 

.6 Provide Owner’s Representative with list of results showing location at which 
each test was made, circuit tested and result of each test. 

.7 Remove and replace entire length of cable if cable fails to meet any of test 
criteria. 

END OF SECTION 
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Part 1 - General 

1.1 GENERAL 

.1 The Contractor shall verify locations of all services prior to digging trenches. 

1.2 RELATED REQUIREMENTS 

.2 Section 26 05 00 - Electrical - General Provisions 

.1 Section 26 05 44 - Installation of Cables in Trenches and Ducts 

1.3 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.2 No. 211.1:06 (R2021), Rigid Types EB1 and DB2/ES2 PVC 
Conduit. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

Part 2 - Products 

2.1 PVC DUCTS AND FITTINGS 

.1 Rigid PVC ducts Type DB2 for direct burial to CSA C22.2 No. 211.1. 

.2 Rigid PVC split ducts. 

.3 Rigid PVC couplings, reducers, bell end fittings, plugs, caps, adaptors as 
required making the complete installation. 

.4 Rigid PVC 90-degree and 45-degree bends as required. 

.5 Rigid PVC 5-degree angle couplings as required. 

.6 Expansion joints where required by code. 

2.2 SOLVENT WELD COMPOUND 

.1 Solvent weld compound for PVC duct joints.CABLE PULLING EQUIPMENT 

.1 Continuous 6mm stranded nylon pull rope, tensile strength of 5kN, in each 
conduit. 

2.4 MARKERS 

.1 Install continuous red polyethylene marker type, 75mm wide with black lettering 
“WARNING BURIED ELECTRICAL LINE" over underground electrical duct runs. 
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Part 3 - Execution 

3.1 INSTALLATION GENERAL 

.1 Install underground duct banks, including form work. 

.2 Build duct bank on undisturbed soil or on well-compacted granular fill not less 
than 100mm thick, compacted to 95% of the maximum dry density in accordance 
with ASTM D698. 

.3 Open trench completely before ducts are laid and ensure that no obstructions will 
necessitate change in grade of ducts. 

.4 Install ducts at elevations and with slope as indicated and minimum slope of 1 to 
400. 

.5 Install base spacers at maximum intervals of 1.5m levelled to grades indicated 
for bottom layer of ducts. 

.6 Make transpositions, offsets, and changes in direction using 5-degree bends 
sections, do not exceed a total of 20 degrees with duct offset. 

.7 Cut, ream, and taper end of ducts infield to manufacturer's recommendations, so 
that duct ends are fully equal to factory-made ends. 

.8 Clean ducts before installation.  Cap ends during construction and after 
installation to prevent entrance of foreign materials. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 26 05 00 – Electrical – General Provisions 

.2 Section 26 28 16.02 - Moulded Case Circuit Breakers 

1.2 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.2 No. 29-15 (R2019), Panelboards and Enclosed Panelboards. 

.2 CSA C22.2 No. 269.2:17 (R2022), Surge Protective Devices - Type 2 - 
Permanently Connected. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Drawings to include electrical detail of panel, accessories, branch breaker type, 
quantity, ampacity, interrupting ratings and enclosure dimensions. 

1.4 DELIVERY, STORAGE AND HANDLING 

.2 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.3 Storage and Handling Requirements: 

.1 Store materials off ground and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 PANELBOARDS 

.1 Panelboards:  to CSA C22.2 No. 29. 

.1 Install circuit breakers in panelboards before shipment. 

.2 In addition to CSA requirements, manufacturer’s nameplate must show 
fault current that panelboard including breakers has been built to 
withstand. 

.2 250 V panelboards:  bus and breakers rated for 10 kA (symmetrical) interrupting 
capacity. 

.3 Panelboards: mains, number of circuits, and number and size of branch circuit 
breakers as indicated. 

.4 Copper or aluminum bus with neutral of same ampere rating as mains. 

.5 Install spare breakers as indicated. 

.6 Panelboards to be complete with factory installed bonding terminal strips. 
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2.2 BREAKERS 

.1 Breakers as per Section 26 28 16.02 - Moulded Case Circuit Breakers. 

.2 Breakers: to be of one (1) manufacturer throughout. 

.3 Breakers with thermal and magnetic tripping in panelboards except as indicated 
otherwise. 

.4 Main breaker: separately mounted on top or bottom of panel to suit cable entry. 
When mounted vertically, down position should open breaker. 

2.3 SURGE PROTECTIVE DEVICE 

.1 Surge protective devices to: CSA C22.2 No 269.2. 

.2 Rated 50 kA, 120/240 V, single phase, 3-wire. 

.3 LED status indicator. 

.4 Side nipple connector. 

.5 Standard of acceptance or approved equal: 

.1 Square D SurgeLogic TVS120XR50S. 

2.4 EQUIPMENT IDENTIFICATION 

.1 Provide equipment identification in accordance with Section 26 05 00 - Electrical 
- General Provisions. 

.2 Complete circuit directory with typewritten legend showing location and load of 
each circuit as indicated on drawings and shown on panel schedule. 

2.5 MANUFACTURERS 

.1 Acceptable manufacturers: 

.1 Eaton. 

.2 Square D. 

.3 Siemens. 

Part 3 - Execution 

3.1 INSTALLATION 

.1 Mount panelboard in outdoor electrical enclosure. 

.2 Connect loads to circuits. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 26 24 16.01 - Panelboards Breaker Type 

1.2 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.2 No. 5:16 (R2021), Molded-Case Circuit Breakers, Molded-
Case Switches and Circuit-Breaker Enclosures (Trinational Standard with 
UL 489 and NMX-J-266-ANCE-2016). 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Storage and Handling Requirements: 

.1 Store materials off ground and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 BREAKERS 

.1 Breakers:  to CSA C22.2 No. 5. 

.2 Plug-on moulded case circuit breaker:  quick-make, quick-break type, for manual 
and automatic operation with temperature compensation for 40°C ambient. 

.3 Common-trip breakers:  with single handle for multi-pole applications. 

.4 Circuit breaker interrupting rating to match panelboard. 

.5 Circuit breakers to be supplied by the same manufacturer as the panelboard 
which they are being installed. 

.6 Circuit breakers to be new, complete with original factory warranty and supplied 
from an authorized manufacturer’s distributer. 

Part 3 - Execution 

3.1 INSTALLATION 

.1 Install circuit breakers as indicated. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 26 28 16.02 
exp MON-21010097-A0 MOULDED CASE CIRCUIT BREAKERS 
 Page 2 of 2 
 January 2024 

 
END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 03 30 00 – Cast-in-Place Concrete 

.2 Section 31 23 33.01 - Excavating, Trenching and Backfilling 

1.2 REFERENCE STANDARDS 

.1 CSA Group (CSA) 

.1 CSA C22.2 No. 9.0, General Requirements for Luminaires. 

.2 CSA C866:17 (R2022), Performance of LED Luminaires. 

.3 CSA C22.2 No. 206:22, Lighting Poles. 

.4 CSA S6:19, Canadian Highway Bridge Design Code. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Shop drawings to include electrical characteristics and system wattages. 

.3 Submit complete photometric data prepared by independent testing laboratory for 
luminaires. 

.4 Submit for review manufacturer’s acoustic reports for spaces using acoustic 
attenuating lighting. 

.5 Street lighting pole shop drawings shall be sealed by Engineer licensed in the 
Province of PEI. 

1.4 OPERATION AND MAINTENANCE DATA 

.1 Provide operation and maintenance data for incorporation into manual in 
accordance with Section 01 77 00 - Closeout Submittals. 

.2 Include: 

.1 Operation and maintenance data for luminaires to permit effective 
operation and maintenance. 

.2 Technical data – illustrated parts list with catalog numbers. 

.3 Copy of approved shop drawings. 

Part 2 - Products 

2.1 GENERAL 

.1 Luminaires shall be CSA/CUL certified. 

.2 Luminaires shall be Design Lights Consortium (DLC) listed. 

.3 Each pole shall be complete with a 15A 120V duplex receptacle c/w wet location 
cover.  Coordinate final mounting height with Owner. 
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2.2 LUMINAIRES 

.1 LED roadway luminaire complete with pole, accessories, mounting hardware, 
and fusing. 

.2 Heavy-duty die-cast aluminum housing and door.  Tool-less entry, hinged 
removable door.  3G vibration rated. 

.3 Electronic LED driver, minimum start-up temperature -30oC. 

Complete with arm and pole adaptor.  CSA / CUL approved for wet locations. 

.4 Finish shall be brushed to match existing streetlights. 

.5 Rated L70 > 100,000 hours. 5-year warranty. 

.6 Luminaires shall be Design Lights Consortium (DLC) listed. 

.7 Type Z1:  10,000 nominal lumens, 4000k, 70 CRI, 240 V, Type II long narrow 
distribution. 

.8 Type Z2:  10,000 nominal lumens, 4000k, 70 CRI, 240 V, Type II long narrow 
distribution. 

.9 Type Z3:  10,000 nominal lumens, 4000k, 70 CRI, 240 V, Type IV wide 
distribution. 

.10 Type Z4:  10,000 nominal lumens, 4000k, 70 CRI, 240 V, Type IV wide 
distribution. 

.11 Acceptable product or approved alternate: 

.1 Liveable Cities NXT-M Series. 

2.3 POLES 

.1 Aluminum poles for street lighting shall be 30’ length (9144mm), including davit 
arm, and have either an 8’ (2438mm) or 10’ (3048mm) long single or double davit 
style arm as shown on the Drawings. 

.2 Single davit arm style shall be 20’ (6096mm) round tapered pole fabricated from 
6063-T6 aluminum tube - 200mm OD to 125mm x 4.76mm wall. 

.1 8’ (2438mm) span x 10’ (3048mm) rise single tapered davit arm 
fabricated from 6063-T6 aluminum tube – 125mm OD to 73mm x 4.76mm 
wall. 

.2 10’ (3048mm) span x 10’ (3048mm) rise single tapered davit arm 
fabricated from 6063-T6 aluminum tube – 125mm OD to 73mm x 4.76mm 
wall. 

.1 Finish shall be brushed to match existing streetlights. 

.2 Complete with handhole, stainless steel hardware, mounting and brackets, 
fusing, and ground lugs, nut covers. 

.3 Poles and shall be in accordance with CSA S6 for location of installation. 

.4 Acceptable product or approved alternate: 

.1 Acceptable manufacturer for the single davit arm style is Métal Pole-Lite 
(Cat. # LRD-83-308S-188-PEI) or approved equal. 
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2.4 MATERIALS 

.1 Anchor bolts:  galvanized with 1 metre length plus hook, diameter as per 
manufacturer’s recommendations. 

.2 Fuse holder:  Elastimold Type 64 or approved equal weatherproof, fused 
connector kits complete with time delay fusing. Fusing for streetlights shall be 10 
amps. 

.3 Grounding lugs:  Provide bonding lugs on pole bases. 

.4 Grout:  Masterflow 713 or approved equal. 

.5 Sealant:  PRC3000 or approved equal. 

.6 Wiring in poles shall be in streetlight shall be minimum #12-RW90 or as noted on 
the Drawings. 

2.5 WARRANTY 

.1 Warranty on paint finish shall be a minimum of five (5) years for pole and fixtures. 

.2 Warranty on fixture components shall be a minimum of five (5) years. 

Part 3 - Execution 

3.1 EXCAVATION AND BACKFILL 

.1 Do excavation and backfill to as shown on Contract Drawings and in accordance 
with Section 31 23 33.01 - Excavating, Trenching and Backfilling. 

3.2 CONCRETE SUPPORTS 

.1 Install cast-in-place concrete supports as shown on Contract Drawings and to 
Section 03 30 00 – Cast-in-Place Concrete.  Sonotubes are required. 

.2 Install anchor bolts as required. 

.3 Provide protection for base until pole is installed. 

3.3 CONDUIT AND CONDUCTORS 

.1 Install conductors in pole.  Provide weatherproof fuse holders complete with 
fusing in each pole base. 

END OF SECTION 
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Part 1 - General 

1.1 DESCRIPTION OF WORK 

.1 This Section specifies requirements for furnishing all materials, labour, tools and 
equipment and performing all operations necessary to strip topsoil from areas 
designated, complete excavation of all types of material encountered, placing of 
suitable excavated material as backfill in trenches and embankments, disposal of 
unsuitable material, spreading of suitable surplus material, and furnishing backfill 
material as specified below, all as shown on the Drawings and as specified. 

.2 The work generally includes, but is not necessarily limited to, the following items: 

.1 Trench excavation and backfilling for structures, pipelines, ducts, footings 
and appurtenances. 

.2 Structure excavation and backfilling for manholes and catchbasins. 

.3 Control of water by dewatering. 

.4 Providing borrow material when required. 

.5 Removal and disposal of unsuitable and surplus material. 

.6 Sheeting, shoring, trench box and bracing to support trench walls, sides 
of excavations, existing structures or utilities. 

.7 Stripping, stockpiling and replacing topsoil. 

1.2 RELATED REQUIREMENTS 

.1 Section 26 05 44 – Underground Cable Ducts 

.2 Section 31 23 34 – Trenchless Pipe Installations 

.3 Section 32 11 23 – Granular Surface 

.4 Section 32 98 00 – Reinstatement 

.5 Section 33 14 16 – Water Distribution System 

.6 Section 33 41 00 – Storm Sewer 

.7 Section 33 75 00 – Traffic Signals 

1.3 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM C117, Standard Test Method for Materials Finer than 75-μm (No. 
200) Sieve in Mineral Aggregates by Washing. 

.2 ASTM C136, Standard Test Method for Sieve Analysis of Fine and 
Coarse Aggregates. 

.3 ASTM D698, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-
m/m3)). 

.4 ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils. 
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.2 CSA Group (CSA) 

.1 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction / Test Methods and Standard Practices for Concrete. 

.3 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.4 DEFINITIONS 

.1 Excavation:  excavation of materials of whatever nature including dense tills, 
hardpan, frozen materials, boulders, bedrock, debris and all other materials 
encountered on the site. 

.2 Topsoil: 

.1 Material capable of supporting good vegetative growth and suitable for 
use in top dressing, landscaping and seeding. 

.3 Waste material:  excavated material unsuitable for use in Work or surplus to 
requirements. 

.4 Borrow material:  material obtained from locations outside area to be graded and 
required for construction of fill areas or for other portions of Work. 

.5 Unsuitable materials: 

.1 Weak, chemically unstable and compressible materials. 

.2 Frost susceptible materials: 

.1 Fine grained soils with plasticity index less than 10 when tested to 
ASTM D4318, and gradation within limits specified when tested to 
ASTM C136:  Sieve sizes to CAN/CGSB-8.2. 

.6 Unshrinkable backfill:  very weak mixture of cement, concrete aggregates and 
water that resists settlement when placed in utility trenches, and capable of being 
readily excavated. 

1.5 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Samples: 

.1 At least 2 weeks prior to beginning Work, inform Owner’s Representative 
of proposed source of bedding, backfill or cover materials and provide 
access for sampling. 

1.6 EXISTING CONDITIONS 

.1 Buried services: 

.1 Before commencing work establish location of buried services on and 
adjacent to site. 

.2 Size, depth and location of existing utilities and structures as indicated 
are for guidance only.  Completeness and accuracy are not guaranteed. 
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.3 Confirm locations of buried utilities by careful test excavations or soil 

hydrovac methods. 

.4 Maintain and protect from damage, water, sewer, gas, electric, telephone 
and other utilities and structures encountered. 

.5 Record location of maintained, re-routed and abandoned underground 
lines. 

.6 Confirm locations of recent excavations adjacent to area of excavation. 

.2 Existing buildings and surface features: 

.1 Conduct, with Owner’s Representative, condition survey of existing 
buildings, trees and other plants, lawns, fencing, service poles, wires, rail 
tracks, pavement, property pins, survey benchmarks 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 as directed 
by Owner’s Representative. 

1.7 COFFERDAMS, SHORING, BRACING AND UNDERPINNING 

.1 Comply with Section 01 35 28 - Health and Safety Requirements and 
applicable local regulations. 

.2 Provide cofferdams, shoring, bracing and underpinning as required to 
prevent movement, failure or settlement, to safeguard and maintain 
integrity of structures, utilities, earth, benchmarks, services and adjacent 
grades. 

.3 Engage services of qualified Professional Engineer registered in the 
Province of Prince Edward Island to design, inspect and approve shoring 
equipment required for work. 

Part 2 - Products 

2.1 MATERIALS 

.1 All materials shall be supplied by the Contractor. 

.2 Common Borrow:  where material additional to that obtained from excavation on 
site is required to complete trench backfilling, the Contractor will provide this 
material from his own sources as an extra to the Contract.  Material shall meet 
the requirements of PEI TIR Division 206. 

.3 Select Backfill Material:  approved material from site excavation or borrow pits.  
Such material shall be well graded, and composed of clean, uncoated particles 
free from lumps of clay, masonry, asphalt, stumps, trees, roots, sod, muck or 
other deleterious material with a maximum particle size of 150mm diameter.  The 
material shall be free from frost and shall not be placed on frozen ground or in 
water.  It must have a moisture content that will allow compaction to the specified 
densities. 

.4 Class A Granular:  shall be as per PEI TIR requirements for Class A, Division 
401. 
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.5 Sand Bedding Material:  shall be as per PEI TIR requirements for Division 402. 

.6 Drainage Class D Material:  shall be as per PEI TIR requirements for Class D, 
Division 401. 

.7 Select Borrow:  shall meet the requirements of PEI TIR Division 206. 

.8 Rip Rap:  Class 1 as per the requirements of PEI TIR Division 213. 

.9 Geotextile Fabric:  Non-woven geotextile Terrafix 270R or equivalent. 

.10 Unshrinkable backfill:  proportioned and mixed to provide: 

.1 The maximum percentage passing the 80 μm sieve shall not exceed 9%. 

.2 The Portland cement content shall be 25 kg/m3. 

.3 The slump at point of discharge shall be minimum 150mm. 

.4 The specified compressive strength at 28 days shall be maximum 1.0 
MPa. 

.5 The use of fly ash, in addition to the noted Portland cement content, may 
be used in such proportion so as not to exceed the specified compressive 
strength. 

.6 Concrete aggregates: to CSA-A23.1/A23.2. 

.11 Silt Fencing:  Type 1 Silt Fence in accordance with the requirements of Division 
806 of the PEI TIR General Provisions and Contract Specifications for Highway 
Construction. 

.12 Silt Boom:  Silt Boom in accordance with the requirements of Division 806 of the 
PEI TIR General Provisions and Contract Specifications for Highway 
Construction. 

.13 Sediment Traps:  Sediment traps in accordance with the requirements of Division 
808 of the PEI TIR General Provisions and Contract Specifications for Highway 
Construction. 

Part 3 - Execution 

3.1 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

.1 Provide temporary erosion and sedimentation control measures to prevent soil 
erosion and discharge of soil-bearing water runoff or airborne dust to adjacent 
properties and walkways, in accordance with PEI TIR and Department of 
Environment, Energy and Climate Action. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures during 
construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize areas 
disturbed during removal. 

3.2 SITE PREPARATION 

.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits 
indicated. 
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.2 Cut pavement, curb or sidewalk neatly along limits of proposed excavation in 

order that surface may break evenly and cleanly. 

3.3 PREPARATION/PROTECTION 

.1 Keep excavations clean, free of standing water, and loose soil. 

.2 Protect natural and man-made features required to remain undisturbed.  Unless 
otherwise indicated or located in an area to be occupied by new construction, 
protect existing trees from damage as per City of Charlottetown requirements. 

.3 Protect buried services that are required to remain undisturbed. 

3.4 STRIPPING OF TOPSOIL 

.1 Strip all surficial vegetation, rootmat and topsoil. 

.1 Do not mix topsoil with subsoil. 

3.5 STOCKPILING 

.1 Stockpile fill materials in areas designated by Owner’s Representative. 

.1 Stockpile granular materials in manner to prevent segregation. 

.2 Protect fill materials from contamination. 

.3 Implement sufficient erosion and sediment control measures to prevent sediment 
release off construction boundaries and into water bodies. 

3.6 COFFERDAMS, SHORING, BRACING AND UNDERPINNING 

.1 Construct temporary works to depths, heights and locations as indicated or 
directed by the Professional Engineer responsible for the design of the 
cofferdams, shoring, bracing or underpinning. 

.2 During backfill operation: 

.1 Unless otherwise indicated or as directed by Owner's Representative, 
remove sheeting and shoring from excavations. 

.2 Do not remove bracing until backfilling has reached that specified by the 
Professional Engineer responsible for the design of the cofferdams, 
shoring, bracing or underpinning. 

.3 Pull sheeting in increments that will ensure compacted backfill is 
maintained at elevation at least 500mm 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 cofferdams, shoring and bracing. 

.2 Remove excess materials from site and restore conditions indicated or as 
directed by Owner’s Representative. 
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3.7 TEMPORARY WATER CONTROL WORKS / DEWATERING 

.1 The Contractor shall design, supply, construct, operate, maintain and remove all 
temporary water control works required to complete the project. 

.2 The Contractor shall note that Hillsborough River is tidal and subject to bi-
directional flows.  Information on tidal elevations can be found at 

https://www.tides.gc.ca/en/stations/01700. 

.3 The Contractor shall submit to the Owner’s Representative for review, a plan for 
the temporary water control works, a minimum of 7 days before commencing 
Work. 

.4 The design of the temporary water control works plan shall include, but are not 
limited to: 

.1 The flow capacity of the temporary water control works; 

.2 The proposed method, description and drawings of the temporary water 
control works designed to accommodate or exceed the minimum 
specified flow capacity of the temporary water control works; 

.3 The proposed method of monitoring stream flows and weather forecasts 
at the Work Area to anticipate stream flow increases; and 

.4 A precautionary Work Area clean-up procedure and mitigation measures 
to be implemented in advance of any stream flow increase anticipated to 
exceed the flow capacity of the temporary water control works, or when 
directed by the Owner’s Representative. 

.5 Conduct dewatering operations in accordance with Section 01 35 43 - 
Environmental Protection. 

.6 Keep excavations free of water while Work is in progress. 

.7 Protect open excavations against flooding and damage due to surface run-off. 

.8 Dispose of water in a manner not detrimental to public and private property, or 
portion of Work completed or under construction. 

.1 Provide and maintain temporary drainage ditches and other diversions 
outside of excavation limits. 

.9 The temporary water control works shall separate the Work Area from the flow of 
the watercourse and shall keep the Work Area dry.  The temporary water control 
works shall also control the introduction of sediment and debris from the Work 
Area to the flow of the watercourse. 

.10 The Contractor is responsible for control and/or removal of any water entering 
the Work Area due to infiltration.  Methods to remove infiltrated water may 
include the construction of sumps and pumping. 

.1 If pumping is used as the method of temporary water control through the 
Work Area, the Contractor shall supply and maintain, ready on site, a 
second pumping system capable of accommodating the flow capacity of 
the temporary water control works. 
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.1 The second pumping system shall include, but not limited to, 

pumps and backup power supply. 

.11 The Contractor shall inspect the dewatering works after each rainfall and at least 
daily during periods of prolonged rainfall. 

.12 The Contractor shall monitor and ensure that the dewatering works operate in a 
functional condition continuously throughout the entire period of use, including 
evenings and weekends, and shall repair any damage to the dewatering works or 
parts thereof. 

.13 When the dewatering works are no longer required, the Contractor shall remove 
from the watercourse all materials pertaining to the dewatering works. 

3.8 EXCAVATION 

.1 Carry out excavations and removals.  Excavate to lines, grades, elevations and 
dimensions as indicated. 

.2 Remove rubble and other obstructions encountered during excavation. 

.3 Do not disturb soil within branch spread of trees or shrubs that are to remain. 

.1 If excavating through roots, excavate by hand and cut roots with sharp 
axe or saw. 

.4 For trench excavation, unless otherwise authorized by Owner’s Representative in 
writing, do not excavate more than 30 m of trench in advance of installation 
operations.  Dispose of surplus and unsuitable excavated material in approved 
location off site in accordance with PEI Environmental regulations. 

.5 Restrict vehicle operations directly adjacent to open trenches. 

.6 Dispose of surplus and unsuitable excavated material off site. 

.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 Notify Owner’s Representative when soil at bottom of excavation appears 
unsuitable and proceed as directed by Owner's Representative. 

.10 Obtain Owner’s Representative approval of completed excavation. 

.11 Remove unsuitable material from trench bottom to extent and depth as directed 
by Owner’s Representative. 

.12 Correct unauthorized over-excavation as follows: 

.1 Fill under bearing surfaces and footings with approved structural fill 
compacted to 100% of the maximum dry density in accordance with 
ASTM D698. 

.2 Fill under other areas compacted to a minimum of 95% of the maximum 
dry density in accordance with ASTM D698. 

.13 Hand trim, make firm and remove loose material and debris from excavations. 
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.1 Where material at bottom of excavation is disturbed, compact foundation 

soil to density at least equal to undisturbed soil. 

.14 Obtain excavation permit prior to starting any on-site excavations. 

3.9 FILL TYPES AND COMPACTION 

.1 Use types of fill as indicated or specified below.  Compaction densities are 
percentages of maximum dry densities obtained from ASTM D698. 

.2 Provide minimum of 150mm bedding layer (or as noted otherwise on the 
Drawings) under pipes, cables, ducts, fittings and appurtenances.  Bedding 
material shall be placed and compacted to a minimum of 95% of the maximum 
dry density in accordance with ASTM D698. 

.3 Backfill:  Compact trench backfill to underside of subbase course or of subgrade 
surface restoration in lifts not to exceed 200mm.  Compact to a minimum of 95% 
of the maximum dry density in accordance with ASTM D698.  Notify Owner’s 
Representative four hours prior to backfilling of trenches. 

.4 Contractor must meet the compaction requirements for the type of fill used.  
Should settlement occur in the trench during the maintenance period, Contractor 
will be required to repair settled area and give an additional year of maintenance 
for that area. 

.5 Place unshrinkable backfill in areas as indicated. 

3.10 BACKFILLING 

.1 Do not proceed with backfilling operations until completion of following: 

.1 Owner’s Representative 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. 

.4 Backfilling around installations: 

.1 Place bedding and surround material as specified elsewhere. 

.2 Do not backfill around or over cast-in-place concrete within 24 hours after 
placing of concrete. 

.3 Place layers simultaneously on both sides of installed Work to equalize 
loading. 

.4 Where temporary unbalanced earth pressures are liable to develop on 
walls or other structures: 

.1 Permit concrete to cure for minimum 28 days to withstand earth 
and compaction pressure.  Do not install earth or backfill until 
concrete has cured completely. 

.5 Place protective material layer under, around and over minor installations until 
600mm of cover is provided.  Dumping material directly on installations will not 
be permitted. 
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.6 Place backfill materials of earth fill around structure in uniform layers not 

exceeding 200mm compacted thickness up to finish grade.  Compact each layer 
replacing succeeded layer. 

.7 Where new services cross under existing services, compact bedding for existing 
service pipe to 150mm below bottom of pipe and provide a cast-in-place cradle 
for length of unsupported pipe. 

.8 Place unshrinkable backfill in areas as indicated. 

.1 Consolidate and level unshrinkable fill with internal vibrators. 

3.11 INSPECTION AND TESTING 

.1 The Contractor shall submit gradation curves for proposed materials to 
demonstrate compliance with specifications.  Pay all costs for gradation curves. 

.2 Have an independent testing laboratory carry out testing of materials and 
compaction.  Frequency of tests will be determined by Owner’s Representative. 

.3 Where tests or inspections by designated testing laboratory reveal work not in 
accordance with Contract requirements, Contractor shall pay costs for additional 
tests or inspections as Owner’s Representative may require to verify acceptability 
of corrected work. 

3.12 LENGTH OF TRENCH TO BE OPENED 

.1 The maximum length of trench to be opened at one time or place shall be thirty 
metres (30m).  In general, backfilling shall begin as soon as practicable after the 
bedding and pipe laying have been completed. 

.2 If work is stopped on the whole or any part of the trench and the trench is left 
open for any length of time in advance of the construction of the pipe lines, the 
Contractor shall, when directed by the Owner’s Representative, refill such trench 
or part thereof and shall not again open up such trench or part thereof until the 
Contractor is ready to proceed with the construction of the pipe lines.  Should the 
Contractor refuse, neglect or fail to completely refill such trench within twenty-
four (24) hours after the receipt of notice in writing to do so, the Owner’s 
Representative may order the refill of said trench, and the cost and expense 
thereof shall be charged to the Contractor. 

3.13 RESTORATION 

.1 Upon completion of work, remove surplus materials and debris, trim slopes, and 
correct defects noted by Owner’s Representative. 

.2 Clean and reinstate areas affected by work as directed by Owner’s 
Representative. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling 

.2 Section 33 41 00 – Storm Sewer 

1.2 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM A139, Standard Specification For Electric-Fusion (Arc)-Welded 
Steel Pipe (NPS 4 And Over). 

.2 ASTM C144, Standard Specification for Aggregate for Masonry Mortar. 

.3 ASTM C937, Standard Specification for Grout Fluidifier for Preplaced-
Aggregate Concrete. 

.4 ASTM D2657, Standard Practice for Heat Fusion Joining of Polyolefin 
Pipe and Fittings. 

.5 ASTM D3261, Standard Specification for Butt Heat Fusion Polyethylene 
(PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing. 

.2 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.3 DESCRIPTION 

.1 This Section specifies the requirements for the installation of pipe or conduit 
utilizing horizontal directional drilling or pipe ramming methods.  The trenchless 
contractor may choose either of these two methods of trenchless technology (or 
approved alternate method) for installation of the storm sewer provided the 
requirements of the contract are fulfilled. 

.2 General Description: 

.1 Horizontal directional drilling (HDD) is the installation of a pipe by drilling 
a pilot bore from the entry pit to a predetermined exit location.  The drilling 
head is then replaced with the reamer and the drilling string is pulled back 
to the entry hole, enlarging the hole while simultaneously pulling the 
pipeline product into place. 

.2 Pipe ramming is defined as the trenchless installation of a pipe by 
pushing the pipe using a pneumatically powered driving device.  During 
the ramming process the pipe may be unloaded using a screw auger or 
screw conveyor system. 

.3 Definitions: 

.1 Horizontal Directional Drill Rig:  a mechanical drilling device used to 
create a horizontal borehole through which pipe or conduit is installed. 
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.1 Return and spoils:  the drilling mud and cuttings collected in the 

entry and exit pits as well as any fluid which escapes from the 
borehole to the surface. 

.2 Drive/Launch Pit:  A pit used for "launching" a trenchless technology 
excavation tool. 

.3 Pipe Ramming:  a non-steerable system of forming a bore by driving an 
open-ended casing using a percussive hammer from a pit and only 
displacing the wall thickness of the casing.  The soil will remain in the 
casing until the bore has been completed and then may be removed by 
water, auguring, jet-cutting or compressed air. 

.1 Launch Seal:  a mechanical seal, usually comprised of a rubber 
flange that is mounted to the wall of the drive pit.  The flange seal 
is distended by the pipe as it passes through creating a seal to 
prevent groundwater or lubrication inflow into the pit during 
ramming operations. 

.2 Retrieval Seal:  a mechanical scale usually comprised of a rubber 
flange that is distended by the pipe.  Similar to the launch seal but 
used during the holing-out operation.  Serves to keep water from 
infiltrating into the reception pit. 

.3 Slip lining:  insertion of new pipe by pushing it into the existing 
pipe. 

.4 Locator:  an electronic instrument used to determine the position of the 
leading edge of the pipe.  Sometimes referred to as a walkover system or 
water level. 

.5 Reception/Exit Shaft/Pit:  excavation into which trenchless technology 
equipment is driven and recovered following the installation of the product 
pipe. 

.6 Reinstatement:  the backfilling, compaction and resurfacing of any 
excavation in order to restore the surface and underlying structure to 
enable it to perform its original function. 

.7 The Work shall also include all necessary work required to dewater the 
proposed storm sewer alignments and surrounding soils prior to start of 
the trenchless pipe installation.  Contractor will not be permitted to begin 
trenchless pipe installation prior to the completion of dewatering to a 
stable level below the invert of the proposed storm sewer. 

1.4 CERTIFICATIONS 

.1 Ensure that the field supervisor and workers assigned to this project are 
experienced in work of this nature and have successfully completed similar 
projects of similar length, pipe type, pipe size and soil type using directional 
drilling in the last three (3) years. 

.2 Personnel performing horizontal directional drilling or pipe ramming: 

.1 Certified by manufacturer of horizontal directional drilling system having 
successfully completed training in: 

.1 Installing storm sewer piping. 
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.2 Operation and maintenance of all equipment to be used. 

.3 Personnel performing fusing of HDPE pipe and fittings: 

.1 Certified by manufacturer of fusing equipment having successfully 
completed training in: 

.1 Handling replacement pipe materials. 

.2 Butt fusion of pipe joints, saddle fusion of fittings for service 
laterals. 

.3 Operation and maintenance of all equipment to be used. 

.4 Provide copies of all current certifications to Owner’s Representative prior to 
construction. 

.5 The project superintendent shall have at least three years of pipe ramming 
experience and shall have worked on at least two projects in similar ground 
conditions using equipment similar to the equipment required for this project.  
The operator shall have at least two years of pipe ramming experience and shall 
have worked on at least one pipe ramming project using the same equipment 
required for this project. 

1.5 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 The complete description of any additional investigations or testing that the 
Contractor will carry out to verify ground/subsurface conditions.  Any additional 
investigations must be approved by the Owner’s Representative and are entirely 
at the Contractor’s expense. 

.3 Horizontal Direction Drilling Method: 

.1 Provide within fifteen (15) working days of the award of the contract: 

.1 Complete methodology, specific to each bore path or crossing, 
including: 

.2 Equipment specifications and capabilities; 

.3 Size of pilot hole; 

.4 Number and sizes of pre-reams; 

.5 Method of support for product during pullback; 

.6 The number of sections in which the product is to be installed; 

.7 Type and capabilities of tracking system; and 

.8 Calculations of the appropriate back-ream rate for each pre-ream 
and pullback based on equipment capabilities and soil conditions. 

.2 Schedule of work including installation sequence for projects requiring 
multiple bore paths. 

.3 Drawing of work site, including location and footprints of equipment, and 
the locations of the entry, exit, and slurry containment pits.  For each 
installation, indicate product layout areas during pullback, identify 
potential conflicts with traffic and indicate duration of any road closures 
required. 
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.4 Drilling fluid management plan, including drilling fluid containment, 

recycling/transport and approved disposal site. 

.5 MSDS and related technical information for all drilling muds, polymers 
and admixtures that are intended to be used during drilling, reaming or 
pullback.  Contractor shall not deviate from the submitted list of materials 
unless approved by the Owner’s Representative. 

.6 Emergency procedures for inadvertent utility strikes, including power, 
natural gas, water, sewer or telecommunication lines.  Procedures must 
comply with regulations. 

.7 Method of dealing with inadvertent returns of surface seepage of drilling 
fluids and spoils. 

.8 Manufacturer's technical data containing complete information on product: 

.1 Material composition, physical properties, inside diameter and wall 
thickness. 

.2 Maximum tensile strength and corresponding maximum allowable 
pulling force. 

.3 Transporting, unloading, storing and handling recommendations. 

.4 Repair procedures. 

.5 Fusion times and temperatures. 

.6 Minimum bend radius. 

.7 Product recovery requirements. 

.8 Relaxation requirements. 

.9 Provide a horizontal directional drilling equipment list including drilling rig, 
drill bit, back-reamer, mud mixing and pumping systems, down-hole tools, 
guidance system and rig safety system.  Provide calibration records for 
guidance system. 

.4 Pipe Ramming Method: 

.1 Provide within fifteen (15) working days of the award of the contract: 

.2 Submit for approval complete working drawings showing details of the 
proposed method of construction and the sequence of operations to be 
performed during construction.  Show the method of pipe ramming, 
including the ramming system to be used, location of working pits 
including method of excavation, shoring and bracing appurtenance 
installation and dewatering techniques that are proposed to be used.  
These submittals shall include all the restrictions and limitations imposed 
by the special provisions.  The following is not intended to limit, but to 
provide, the minimum of details which must be included: 

.1 A detailed description of the pipe ramming procedure including 
construction techniques to provide the access required to install 
pipe in conformance with contract documents. 

.2 Manufacturer's literature describing in detail the pipe ramming 
system to be used.  Detailed description of projects on which this 
system has been successfully used including the names, 
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addresses and telephone numbers of owner's representatives for 
these projects as well as length, diameter and pipe material used. 

.3 Calculations and drawings indicating limits of access pits and any 
ground support to be utilized. 

.4 Methods of spoils disposal. 

.5 A groundwater stabilization scheme covering the excavations for 
starter and receiver pits.  Verify this plan to stabilize anticipated 
unstable soil conditions.  Such verifications shall include all 
calculations and detail drawings for methods of controlling 
groundwater. 

.6 Certification by the pipe ramming manufacturer of the thrust, 
condition, and operational characteristics of all equipment to be 
used for installing the specified pipes.  The equipment shall 
employ a spoil removal system.  The system shall include a 
safeguard to prevent caving beyond the outside diameters of the 
pipe. 

.7 Working Drawings, including the following pages: 

.1 Layout of pipe ramming and ancillary equipment at each 
pit location. 

.2 Shop drawings including configuration of cutter head shoe 
and overcut. 

.3 Spoil removal system details. 

.4 Pipe lubrication system details. 

.5 Grade and alignment control system details. 

.6 Groundwater control provisions. 

.8 Details of mucking system and soil disposal methods. 

.9 Calculations demonstrating that the pipe selected has been 
designed to support the maximum anticipated earth loads and 
superimposed live loads, both static and dynamic, which may be 
imposed on the pipe.  Determine the additional stresses imposed 
on the pipe during ramming operations and upgrade the quality 
and strength of the pipe and pipe joints to extent necessary to 
withstand the additional stresses imposed by the ramming 
operation.  The details shall be submitted for approval. 

.10 Complete information on Contractor's safety plan for personnel 
conducting the ramming operations and appurtenance installation.  
The plan shall include provisions for lighting and electrical 
safeguards. 

.11 Keep and maintain at the construction site a complete set of field 
drawings for recording as built conditions.  It shall have marked or 
noted there on all field information, properly dated, recording as 
built conditions.  This set of drawings shall be kept up to date. 

.12 Pipe certification of compliance. 

.13 Pipe jointing method and details. 
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.14 All contractor submittals requiring structural design shall be signed 

by a qualified Professional Engineer registered in the Province of 
Prince Edward Island. 

.15 Written documentation summarizing the qualifications of the 
project, superintendent, operators and site safety representative. 

.16 Emergency procedures for inadvertent utility strikes, including 
power, natural gas, water, sewer or telecommunication lines.  
Procedures must comply with regulations. 

.3 Submit a log of the ramming operations.  As a minimum the log shall 
consist of the following: 

.1 The position of the pipe in relation to the design line and grade. 

.2 The date, the starting time and the finish time. 

.3 Inclination. 

.4 Advance rates. 

.5 Hammer strokes per minute. 

.6 Operating pressure 

.7 Muck quantities removed. 

.4 Submit a separate hand log tracking pipe lubricant used in litres, its 
viscosity, and pumping pressure.  Log shall be submitted daily. 

.5 Owner’s Representative will base the review of submitted details and data 
with consideration of requirements for the completed work, utilities and 
the possibility of unnecessary details in the execution of the work to be 
constructed under this contract. 

.6 Equipment and installation methods shall be adequate to preserve quality 
of pipe. 

.5 The Contractor shall submit a dewatering and pumping plan detailing how the 
tidal outlet of Hillsborough River, surface water flows, as well as ground water 
embankment flows will be diverted to construct the storm sewer and all 
associated Work.  The pumping plan is to address suitable dewatering methods 
considering the available information presented within project 
Drawings/Specifications and site geometry. 

1.6 CONSTRAINTS 

.1 Schedule work to minimize interruption to existing services and local traffic. 

.2 Obtain all necessary permits or authorizations to conduct construction activities 
and to disturb ground near or across all existing buried utilities, pipelines, 
services and conduits. 

.3 Submit for approval proposed methods to control, collect, transport and dispose 
of drilling fluids and spoils. 
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1.7 PROJECT CONDITIONS 

.1 If person entry is required, provide adequate ventilation.  Design ventilating 
system to include such factors as the volume required to furnish fresh air and the 
volume to remove dust and vapor. 

.2 Provide adequate lighting for the nature of the activity being conducted by 
workers.  Separate both power and lighting circuits and thoroughly insulate.  
Lighting voltage not to exceed 120 VAC protected by a ground fault circuit 
interrupter. 

1.8 CONTRACTOR QUALITY CONTROL 

.1 Field Tests and Inspections: 

.1 The Owner’s Representative will witness field tests specified in this 
Section. 

.2 Perform field tests and provide labour, equipment and incidentals 
required for testing.  Be able to produce evidence, when required, that 
each item of work has been constructed properly in accordance with the 
drawings and specifications. 

.2 Casing Testing: 

.1 General:  Check each straight run of casing pipe for gross deficiencies by 
holding a light in the casing; it shall show a practically full circle of light 
through the casing when viewed from the adjoining end of line. 

.3 Quality Control: 

.1 Contractor shall establish and maintain quality control for operations 
under this section to assure compliance with contract requirements and 
maintain records of his quality control for materials, equipment and 
construction operations including but not limited to the following: 

.1 Preparatory Inspection:  (To be conducted prior to commencing 
work.) 

.1 Check pipe for conformance to approved certified tests. 

.1 Check to make sure that there is no mid seam 
welds or if there are they be certified as 100% 
penetration weld. 

.2 Check pipe for proper storage and handling. 

.3 Discuss and review pipe installation procedure with 
Owner’s Representative to include placing of pipe, joint 
preparation and application of each pipe used. 

.2 Initial Inspection:  (To be conducted after a representative sample 
of the work is complete.) 

.1 Check for proper depth and grade for pipe. 

.2 Check method of joining pipes. 

.3 Check the pipe for proper alignment. 
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1.9 REVISIONS 

.1 If site conditions change and require modification to the HDD Plan or Pipe 
Ramming Plan, submit a revised Plan to achieve successful installation.  Explain, 
in the revised submittal, the anticipated and encountered conditions that 
mandated the change in plans. 

Part 2 - Products 

2.1 MATERIALS 

.1 Refer to Section 33 41 00 – Storm Sewer for pipe materials and specific 
requirements related to storm sewer installation. 

.2 Where possible and unless approved by the Owner’s Representative, the product 
pipe for horizontal directional drilling shall be fused, welded or connected into 
one string prior to commencement of the pullback operation. 

.3 Depending on specific project conditions, alternative product pipe materials may 
be suggested by the Contractor for the Owner’s Representative to review.  
Alternates must meet operational pressure, temperature, chemical resistivity 
requirements, depth of bury and installation pullback loads. 

.4 Fittings: 

.1 Pressure rated and classified same as adjoining pipe. 

.2 Inside diameter to match inside diameter of adjoining pipe. 

.3 Designed for pipe bursting or pipe jacking applications. 

.4 Manufactured, sized and marked following ASTM D3261. 

.5 Drilling Fluids: 

.1 The drilling fluids shall be mixed according to the manufacturer's 
recommendations and be appropriate for the anticipated soil conditions.  
Only bentonite and manufacturer-approved polymers shall be permitted 
for use as drilling fluids.  All additives used shall be chemically inert, 
biodegradable, and non-toxic.  No petroleum-based or detergent additives 
shall be permitted.  Contractor shall be responsible for collection and off-
site disposal of all drilling fluids. 

.6 Joint connection minimum requirements: 

.1 Continuous pipe. 

.1 Assemble pipe lengths in the field with butt-fused joints following 
ASTM D2657 and approved submittals or with electrofused joints 
following approved submittals. 

.1 In case of conflicts between ASTM D2657 and approved 
submittals or if the ASTM reference is nonspecific, follow 
approved submittals. 

.2 Joint strength:  Equal to or greater than pipe strength. 
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2.2 EQUIPMENT 

.1 The Contractor is responsible for the directional drilling or pipe ramming method 
and equipment.  The Contractor is to confirm that the drill rigs, mud mixing or 
pipe ramming systems will be of sufficient capacity to successfully complete the 
installation taking into consideration the installation length, product type and 
diameter, ground and ground water conditions and tidal water condition that can 
be reasonably foreseen. 

.2 Mud mixing and or mud recycling systems should be of sufficient capacity as to 
not impede the installation process.  The Contractor should plan the installation 
to take into consideration mud production and pumping rates. 

.3 The tracking and locating system should have appropriate operating range and 
degree of accuracy to meet project conditions.  Tracking and steering equipment 
shall allow for continuous monitoring of the drill head along the entire proposed 
alignment.  If it is anticipated that the drill head may not be tracked along the 
entire length of the installation, this should be communicated to the Owner’s 
Representative prior to commencement of construction. 

.4 The drill rig must be equipped with an electrical strike safety package.  Prior to 
commencement of the pilot bore the rig’s electrical strike alert system must be 
tested.  The package should include a warning sound alarm, grounding mats and 
protective gear. 

.5 A breakaway connector must be placed between reamer and pipe.  The 
breakaway connector is to be set to the manufacturer’s maximum recommended 
tensile strength. 

.6 Fusion Equipment: 

.1 Fusion equipment, when used, shall be sized, and rated for the product.  
Fusion clamps shall be sized to clamp the product properly. 

.7 Pneumatic Pipe Pusher: 

.1 Pneumatic pipe pusher/driving device selected shall be a mono-bloc 
design with rear cushion and Teflon slide seals, no bolts or threaded 
connections; specifically designed for installing pipe from a drive pit 
through the geological materials as described in the Geotechnical Report. 

.2 Patented soil removal system (soil port - partial removal with cone or 
adaptor) shall be capable of being operated in a manner which will 
prevent loss of ground during installation. 

.3 Amount of overcut shall be compatible with the soil conditions, stiffness 
characteristics of selected pipe, and joint system at the designed 
maximum ramming loads. 

.4 Line and grade shall include, as a minimum, the capability to report the 
operating parameters listed in Clause 1.5.3. 

.8 Pipe Ramming Materials: 

.1 Pipe material shall be steel. 

.2 Pipe to be placed by ramming shall be as follows: 
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.1 Steel casing shall be new, smooth wall carbon steel pipe which 

conforms to ASTM A139, Grade B.  No  hydrostatic testing will be 
performed. 

.2 Steel casing pipe shall have a minimum yield strength of 35,000 
psi. 

.3 Pipe casing diameter shall be 1800mm I.D. minimum.  Pipe wall thickness 
shall be determined by the Contractor based on static and dynamic loads 
from traffic loading and anticipated ramming forces for selected pipe and 
driven pipe lengths.  Pipe lengths shall be determined by the Contractor. 

.4 Steel pipe joints shall be (1) a pressure fit type, or (2) welded. 

.5 All steel casing pipe shall be square cut (with bevelled ends for welding). 

.6 Steel casing pipe shall have a roundness such that the difference 
between the major and minor outside diameters shall not exceed 1% of 
the specified nominal outside diameter or 6.35mm, whichever is less. 

.7 Steel casing shall have an outside circumference which is within 1% of 
the nominal circumference which in within 12.5mm, whichever is less. 

.8 Steel casing pipe shall have a minimum allowable straightness deviation 
in any 3.048m length of 3.175mm. 

Part 3 - Execution 

3.1 GENERAL 

.1 The Contractor shall carry out the Work in accordance with the submitted and 
reviewed procedure.  The Contractor shall notify the Owner’s Representative 48 
hours in advance of the start of the drilling/ramming operations. 

.2 The Contractor shall determine the method of construction and determine the 
equipment required to ensure a continuous, smooth and uniform construction 
and pipe placement without over-stressing of the pipe.  Once begun, 
drilling/ramming shall proceed without interruption.  Manual tunnelling methods 
shall not be used. 

.3 The Contractor shall consider all geotechnical information provided in the 
Contract Documents and additional information which they choose to obtain as 
per Clause 1.5.2. 

.4 The Contractor is responsible for the cost of any additional investigations or 
testing that he considers necessary to verify ground/subsurface conditions.  This 
must be fully addressed in the Submittals. 

.5 There are existing above ground utilities located along Water Street that the 
storm sewer will be drilled under including a marine fuel pipeline system (3 x 
250mm diameter pipes) founded on concrete pile caps.  All are to remain in 
operation during construction. 

.6 In the area of potential pits, there are underground utilities located along Water 
Street that include a 600mm diameter PVC forcemain and a 250mm diameter 
PVC watermain.  All are to remain in operation during construction. 
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.7 The Owner’s Representative shall provide survey control points in the field to 

provide vertical and horizontal control, as shown on the Drawings or as 
determined in the field by the Owner’s Representative. 

.1 The Contractor shall be responsible for the maintenance of the survey 
control points for the Work for the duration of the Work. 

.8 The Contractor shall have sole responsibility for the means and methods used to 
install the storm sewer to the lines and grades shown on the Contract Documents 
and for preventing ground settlement, all within the tolerances specified herein 
and subject to review by the Owner’s Representative. 

.9 The Contractor is responsible for the control and removal of any water entering 
the excavation due to infiltration.  Water resulting from dewatering the trenchless 
excavation, and the Work Area in general, and any other surplus fluids resulting 
from the Work, shall be discharged and disposed of in accordance with 
applicable environmental regulations. 

.10 The Contractor is fully responsible for protecting the existing embankment, along 
with the marine fuel pipelines from failure or damage during installation. 

3.2 SITE PREPARATION 

.1 Site preparation shall be according to Section 31 23 33.01 – Excavating, 
Trenching and Backfilling and as specified herein. 

.2 The Contractor is responsible to identify and field locate all subsurface features; 
all subsurface utilities within 25m of the proposed drill path must be identified and 
field located and, all subsurface utilities within 5m of the proposed drill path must 
be identified and their location marked on the surface.  Owner’s of subsurface 
utilities within 25m of the proposed bore path must be notified of the impending 
work. 

.3 All utility crossings shall be exposed using hydro-excavation, hand excavation or 
another approved method to confirm their location depth.  The Contractor must 
acquire appropriate permits to cross, expose and backfill existing utilities. 

.4 All work when crossing under the pipelines shall be staged, sequenced and 
coordinated with Charlottetown Harbour Authority Inc. (CHAI) and Irving Oil 
Limited through the Owner’s Representative.  CHAI and Irving Oil may elect to 
have representatives on site during construction. 

.5 The proposed drill path shall be determined and documented, including its 
horizontal and vertical alignments and the location of buried utilities and 
subsurface structures along the path. 

.6 Prior to commencement of the pilot bore, the proposed bore path shall be “swept” 
for interference by the Locator.  Based on the results of the “sweep” (for 
electromagnetic interference that may affect the locating system) the Contractor 
will indicate to the Owner’s Representative any concerns regarding the ability to 
accurately locate and track the drill head.  Alternative tracking methods or 
realignment of the bore path may be required if tracking along the proposed bore 
path is deemed impractical. 
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.7 Exit and entry areas should be delineated using traffic cones, barricades, 

construction taping, flagging, or by some combination of these.  If necessary, 
warning signs should be placed to indicate an open excavation. 

.8 The exit area should be suitable size to accommodate activities related to reamer 
and product pipe connection. 

.9 A location must be identified for product pipe layout, as well as suitable space for 
pipe fusion or coupling depending on product pipe material.  This area may 
require delineation depending on level of pedestrian and vehicular traffic at the 
discretion of the Owner’s Representative. 

.10 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to 
prevent soil erosion and discharge of soil-bearing water runoff or airborne 
dust to adjacent properties, according to requirements of authorities 
having jurisdiction and sediment and erosion control plan or requirements 
of authorities having jurisdiction, whichever is more stringent. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures 
during construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls and restore and stabilize 
areas disturbed during removal. 

3.3 PRESERVATION AND PROTECTION OF EXISTING FACILITIES 

.1 Preservation and protection of existing facilities shall be according to Section 
31 23 33.01 – Excavating, Trenching and Backfilling. 

3.4 TEMPORARY PROTECTION SYSTEMS 

.1 Temporary protection and support systems shall be according to Section 
31 23 33.01 – Excavating, Trenching and Backfilling. 

.2 Where the stability, safety, or function of an existing roadway, watercourse, other 
works, or proposed works may be impaired due to the method of operation, 
protection shall be provided.  Protection may include sheathing, shoring and 
piling where necessary to prevent damage to such works or proposed works. 

3.5 TRANSPORTING, UNLOADING, STORING AND HANDLING MATERIALS 

.1 Manufacturer's recommendations for transporting, unloading, storing and 
handling of materials shall be followed. 

3.6 PITS 

.1 Construction techniques required to provide access for pipe ramming shall be 
such as to ensure the safety of the work.  Acceptable excavation methods 
include the use of interlocked steel sheet piling or open excavation. 

.2 Final dimensions of access pits selected by Contractor shall conform as a 
minimum with dimensions required to permit installation of the work. 
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.3 The Contractor shall be required to properly support all excavations and to 

prevent all movement of the soil, pavement, utilities or structures outside of the 
excavation.  All pits shall conform with applicable local safety standards and 
requirements. 

.4 If at any time the method be used by the Contractor for supporting any material 
or structure adjacent to any excavation is not safe in the opinion of the Owner’s 
Representative or applicable Federal, Provincial or local inspection authorities, 
the Contractor shall provide additional bracing and support necessary to furnish 
the added degree of safety required.  The use of such additional bracing and 
support shall be without additional cost to the Owner.  The absence of an order 
from the Owner’s Representative for the aforementioned additional bracing shall 
in no way relieve the Contractor of his sole and final responsibility. 

.5 Construct pits to accommodate the installation of pipe casings and ramming 
device.  Install seals in the pit walls as required to control ground movement 
where the casings enter and exit the ground. 

.6 All work of excavating shoring and bracing and pipe ramming shall be so 
executed that settlement is minimized, the in-place casing shall have full bearing 
against earth, and no voids or pockets are left in any portion of the work. 

.7 Before beginning construction at any location of this project, adequately protect 
existing structures and other permanent objects.  The repair of or compensation 
for damage to permanent facilities due to negligence or lack of adequate 
protection on the part of the contractor will be at no cost to the Owner. 

.8 Provide surface drainage during the period of construction to protect the work. 

.9 Conduct operations in such a fashion that trucks and other vehicles do not create 
a dirt nuisance on the public streets. 

.10 Blasting will not be permitted. 

.11 Provide all dewatering and test any groundwater discharges.  All discharge limits 
and reporting requirements shall be the responsibility of the Contractor. 

.12 Traffic:  Size and locate pits and their work areas so as to avoid interference with 
all forms of traffic. 

3.7 HORIZONTAL DIRECTIONAL DRILLING INSTALLATION PROCEDURES 

.1 Only a fully trained and experienced operator shall be permitted to operate the 
drilling equipment.  While operating the drill rig, the manufacturer’s operating 
instructions and safety practices are to be always followed. 

.2 Provide any additional anchoring required for the drill rig such that the installation 
can proceed in a safe and effective manner. 

.3 The entry angle of the drill string should range between 8 and 20 degrees, exit 
angles between 5 and 10 degrees and in accordance with submitted plan.  Any 
deviation from these angles must be approved by the Owner’s Representative. 
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.4 Drilling of the pilot bore should be performed in a manner that minimizes the 

overstressing and straining of the drill stem as well as the product pipe on the 
back-ream.  Location of entry and exit pits are to be of sufficient size and located 
such to avoid a sudden radius change of the product pipe and the resultant 
excessive deformation.  Access pits for storm sewer installed by directional 
drilling shall be constructed at a minimum of at every fitting location, at every pipe 
or other utility crossing or as directed by the Owner’s Representative.  Co-
ordinate the location of access pits such that they coincide with locations of key 
storm sewer infrastructure such as manholes, so that the number of excavations 
can be reduced to the greatest extent possible. 

.5 Drilling mud pressure in the borehole should not exceed that which is supported 
by the overburden pressure to prevent surface heave or hydraulic fracturing of 
the soil (frac-out). 

.6 The pilot bore shall have a horizontal alignment/vertical tolerance ± 150mm or 
within the minimum bending radius of the product pipe.  The depth must not be 
less than the minimum specified depth, and not exceeding 130% of the specified 
minimum depth unless either specifically indicated on the drawings or approved 
by the Owner’s Representative. 

.7 If a drilled hole must be abandoned for whatever reason, the hole shall be filled 
with grout or bentonite to prevent future subsidence. 

.8 All phases of the installation require the utilization of a properly formulated drilling 
fluid.  Drilling fluid properties, drilling fluid volumes, and rate of penetration must 
be matched to ground conditions to maintain proper circulation, borehole stability 
and increase the chances of a successful installation. 

.9 Entrance and exit pits and pull pits shall be sized to allow the use of the 
horizontal directional drilling equipment and to allow the product to be installed 
such that the product manufacturer’s recommendations for product bending 
radius are not exceeded. 

3.8 HORIZONTAL DIRECTIONAL DRILLING REAMING AND PRODUCT INSTALLATION 

.1 The pilot bore shall be reamed to accommodate and permit the free sliding of the 
product inside the borehole according to these minimum specifications: 

.1 Product size < 200mm then final back-ream hole diameter should be 
product diameter plus 100mm. 

.2 Product size 200 - 600mm then final back-ream hole diameter should be 
1.5 times product diameter. 

.3 Product size > 600mm then final back-ream hole diameter should be 
product diameter plus 300mm. 

.2 After fabrication and pre-installation testing of the product is completed, the 
pulling head may be attached to the product.  A swivel must be installed between 
the pulling head and reamer to prevent rotation of the product during the 
installation. 
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.3 The product pipe must be properly positioned and supported to enter the 

borehole.  Pipe rollers, skates or other protective devices shall be used for the 
installation of products 150mm outside diameter or larger. 

.4 Pullback and product installation should be completed without interruption, to 
reduce the risk of the product from becoming stuck in the borehole. 

.5 During pullback or back reaming the pipe or conduit must be sealed on both ends 
with a cap or lug to prevent water, drilling fluids and other foreign materials from 
entering the pipe. 

.6 Several reaming passes may be required to achieve the desired minimum 
borehole diameter for the installation of the product. 

.7 During reaming and product installation, drilling fluid must be used, and proper 
circulation must be maintained. 

.8 The Contractor is to avoid excessive reaming and pullback rates.  The Contractor 
is to match pullback and reaming rates with downhole tooling and borehole 
cleaning ability of their equipment.  Excessive back-ream rates and outrunning 
hole cleaning ability may result in surface heave and frac-outs.  Under no 
circumstances should the pulling force on the product pipe exceed the maximum 
recommended by the pipe manufacturer for the specific product and installation 
conditions. 

.9 Remove and replace improperly horizontal direction drilled storm sewer at no 
additional cost to the Owner. 

.10 Connection to Storm Sewer or Manholes: 

.1 The storm sewer shall be allowed to recover from any induced stresses 
and strains before connection to new or existing storm sewer or manholes 
are made.  HDPE storm sewer recovery time shall be according to the 
manufacturer’s recommendations. 

.2 The storm sewer connection to the manhole shall be watertight. 

3.9 PIPE RAMMING INSTALLATION PROCEDURES 

.1 No work shall commence on the pipe ramming phase until the design and 
construction procedure has been approved in writing by the Owner’s 
Representative.  The contractor is totally responsible for the performance of the 
equipment and methods selected for this phase.  The Owner’s Representative’s 
approval signifies only that the construction process is compatible with the overall 
objectives of the project. 

.2 Each pipe section shall be rammed forward as the excavation progresses in such 
a way to provide complete and adequate ground support at all times.  Lubrication 
shall be applied to the external surface of the pipe to reduce skin friction.  A 
hammer frame shall be positioned to develop a uniform distribution of ramming 
forces around the periphery of the pipe.  Special care shall be taken by the 
Contractor to ensure that the launch seal is properly designed and constructed.  
Special care should be taken when setting the pipe guard rails in the pit to 
ensure correctness of the alignment. 
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.3 Be responsible for monitoring ground movements associated with the work and 

making suitable changes in the construction methods to control ground 
movements and prevent damage or detrimental movement to the work and 
adjacent structures and pavements.  Permissible tolerances with respect to 
settlement of ground surface and alignment of pipe shall not be exceeded. 

.4 The soil transportation method shall be capable of handling and removing 
material identified in the geotechnical report.  All excavated material from the 
pipe ramming and pit construction shall be disposed of off-site by the Contractor. 

.5 A lubrication system shall be provided that injects an approved lubricant on the 
inside and outside of the pipe to lower the friction developed on the sides of the 
pipe during ramming.  Spacing of lubricant points shall be at the Contractor’s 
option with approval from the Owner’s Representative. 

.6 The overcut on the pipe shall not exceed 25mm without the approval of the 
Owner’s Representative.  The annular space created by the overcut shall be 
filled with a lubricant that has been proved suitable for the particular soil 
conditions. 

.7 Upon completion, clean pipe of all debris from construction. 

3.10 DRILLING FLUIDS - COLLECTION AND DISPOSAL PRACTICES 

.1 Precautions shall be taken to keep drilling fluids out of streets, manholes, 
sanitary and storm sewers and other drainage systems including harbours, 
streams and rivers. 

.2 Fluid returns not contained by the entry or exit pits should be promptly cleaned 
up. 

.3 Excess drilling mud slurry shall be contained in a lined pit or temporary holding 
container at the exit of entry points until recycled or removed from site.  Entrance 
and exit pits shall be of sufficient size to contain the expected return of drilling 
mud and spoils. 

.4 Recycling of drilling fluids is an acceptable alternative to disposal. 

.5 If working in an area of contaminated ground, the circulated drilling fluid shall be 
tested for contamination and disposed of in a manner that meets government 
requirements. 

.6 The Contractor shall make a diligent effort to minimize the amount of drilling 
fluids and cuttings spilled during the drilling operation and shall clean up all 
drilling mud overflows and spills. 

.7 Contractor shall have in place a suitable emergency response plan to respond to 
inadvertent returns and frac-outs.  This plan shall include a procedure, contact 
numbers for appropriate regulatory agencies, materials and or equipment to 
contain the drilling fluid, and materials and or equipment to collect and dispose 
the drilling fluid.  The plan is to be discussed with the Owner’s Representative 
prior to commencement of the bore and be scaled according to the size and risk 
associated with the installation. 
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.8 After the product is installed, entry and exit pits shall be cleaned of drilling fluids 

and cuttings and backfilled with native material or select backfill in accordance 
with Section 31 23 33.01 – Excavating, Trenching and Backfilling. 

3.11 STORM SEWER PIPE JOINING 

.1 General: 

.1 Refer to Section 33 41 00 – Storm Sewer for materials and specific 
requirements related to storm sewer installation. 

.2 The storm sewer shall be joined according to the manufacturer’s 
recommendations. 

.3 The storm sewer shall be assembled and joined at the site to provide a 
leak-proof joint. 

.4 When space and the Contract Documents permit, the length of the storm 
sewer to be pulled shall be joined as one length prior to the 
commencement of the pulling operation. 

.5 Fusion shall be performed by technicians trained in the use of the fusion 
equipment. 

.6 Joints shall be capable of withstanding the loading of the installation 
process.  All joints shall be subject to acceptance by the Owner’s 
Representative prior to insertion. 

.7 Remove irregular internal bead projections that are not uniform and 
rolled-back from butt-fused joints. 

3.12 CARRIER PIPE INSTALLATION 

.1 Upon completion of the pipe ramming tunnelling works, the Contractor shall 
undertake carrier pipe installation as a separate operation where required. 

.2 Carrier pipe shall be in accordance with Section 33 41 00. 

.3 Generally, the Contractor shall install the pipes in pretested lengths utilizing an 
excavator, crane or other suitable lifting equipment.  The carrier pipe shall be 
centralised in the bore using casing spacers at a minimum of 1.5 m intervals or 
as specified by the manufacturer to support the weight of the pipe. 

.4 Pipe installation shall be generally carried out using the following procedures: 

.1 Pit/shaft made safe either using shoring box, structural support or by 
benching and battering; 

.2 Ensure suitable area is available for trench and pipe string; 

.3 Suitable length trench to be excavated online and level required for 
installation of pipe; 

.4 Pipe launch cradle to be installed in the pit to assist in pipe alignment; 

.5 Site specific lift plan to be developed prior to pipe installation 
commencing; 

.6 Pipe to be lifted into trench using suitably sized equipment; 
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.7 Casing spacers to be installed onto carrier pipe at manufacturer 

recommended spacing; 

.8 Pipe to be loaded into casing pipe using suitably sized equipment; 

.9 The pipe is to be tested and accepted in accordance with Section 
33 41 00 – Storm Sewer prior to grouting the carrier pipe in place. 

3.13 GROUTING OF INNER ANNULUS 

.1 The Contractor shall provide a grout procedure in advance of any works. 

.2 The calculated pour volumes shall be calculated in advance, noted on the 
Working Drawing Plan and verified with the works being complete.  Allowances 
shall be made for calculated vs actual, and site verified to ensure the variation is 
justifiable at the discretion of the Owner’s Representative. 

.3 Once the carrier pipe is installed, centred, continuity tested (if required) and 
hydrostatically tested (if required), the Contractor shall grout the inner annulus of 
the enveloper pipe. 

.4 The grout shall be an approved minimum 1 MPa mix which has been submitted 
to the Owner’s Representative for approval. 

.5 The mix shall have historical and actual laboratory testing to confirm its 
suitability. 

.6 The grout mix design and pumping equipment shall be suitably matched to 
ensure complete filling of the annulus without issues onsite. 

.7 The gap between the ramming pipe (enveloper) and the carrier pipe will be 
sealed at each end of the Ramming Pipe.  A breather pipe will be installed at 
each end with the end of the pipe at least 1m above the lowest obvert of the pipe. 

.8 Grouting shall commence from the downhill end of the pipe. 

.9 Grout shall be added into the void, under gravity pressure or by pump, through 
the pipe until grout is visible and bleed water is expelled from the breather pipe at 
the upper end. 

.10 The quantity of injected grout shall be recorded on a concrete pour card and that 
quantity shall be compared to the calculated theoretical volume. 

3.14 DEWATERING 

.1 Dewatering shall be according to Section 31 23 33.01 – Excavating, Trenching 
and Backfilling. 

3.15 RELAX PERIOD FOR HORIZONTAL DIRECTIONALLY DRILLED PIPE 

.1 Allow HDPE pipes to rest for a period as recommended by the manufacturer 
before cutting and trimming HDPE pipe. 
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3.16 MONITORING PROGRAM FOR DEFORMATION SURVEYS 

.1 Prior to starting any construction at the site, the Contractor shall implement and 
maintain a program of visual, photographic and XYZ deformation surveys for 
monitoring the two immediately adjacent concrete pile caps of the marine fuel 
pipeline for settlement, movement or heaving.  The Contractor is responsible to 
install monitoring pins/locations (as proposed by the Contractor and approved by 
the Owner’s Representative) for establishing and maintaining survey points for 
the purpose of the Deformation Surveys.  A plan with layout of the surface and 
monitoring points is to be submitted to the Owner’s Representative for review 
and approval.  The Contractor shall survey and photograph all deformation 
survey monitoring points (XYZ values) to establish a base-line record prior to 
initiating any construction, and carry out ongoing deformations surveys as 
follows: 

.1 Establishing a Baseline:  A benchmark(s)/control point(s) is to be installed 
within range of the work site.  The benchmark(s)/control point(s) will be 
used to record elevations and at pre-determined locations on the concrete 
pile caps of the marine fuel pipeline.  Elevations and X/Y locations are to 
be recorded at each of these locations prior to trenchless operations with 
3 recordings per day for 3 consecutive days to establish an elevation and 
X/Y location baseline. 

.2 During construction, deformation surveys shall take place, at a minimum, 
three times daily at starting operation time, 1300 hour and operation 
ending time until 5 days after the pipe installation has taken the initial set 
(the initial set date is to be stated in writing to the Owner’s 
Representative). 

.1 Daily Deformation Survey Reports shall be provided to the 
Owner’s Representative and shall include XYZ values for each 
monitoring point, deviations calculated from the previous survey 
and annotated photographs of any deformation, movement, 
cracking or damage to the concrete pile caps of the marine fuel 
pipeline, as visually detected that day.  Daily reports shall be 
submitted to the Owner’s Representative within 24 hours of field 
measurements being completed. 

.3 Post-construction deformation surveys shall be carried out after 
completion of the tunneling as below: 

.1 One (1) set of readings per day for the first 2 consecutive weeks. 

.2 One (1) set of readings per week for weeks 3 and 4. 

.3 Collection of data and survey will be terminated provided that 
further settlements have stopped. 

.4 These surveys, which shall be identical to a Daily Deformation Survey 
Report prepared during and after construction, shall be carried out at the 
Contractor’s expense by a Prince Edward Island Licensed Surveyor and 
the results, shall be provided to the Owner’s Representative in writing by 
the end of the days/weeks. 
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.5 Survey transit to be used during the surface monitoring to provide 

millimeter accuracy for vertical data and domed survey nails for horizontal 
accuracy. 

.6 Notwithstanding the provisions of Clauses 3.16.1.2 and 3.16.1.3, if, during 
the Monitoring Program For Deformation Surveys, any new deformation, 
movement, cracking or damage to the concrete pile caps of the marine 
fuel pipeline is visually detected at any time, or if vertical settlement, 
movement or heaving is detected at any time at any deformation survey 
point on the concrete pile caps of the marine fuel pipeline, the Contractor 
shall report the detected deformation to the Owner’s Representative 
immediately and the following is to be implemented: 

.1 Review Level – If a maximum value of 10mm relative to the 
baseline readings level is reached, the method, rate or sequence 
of construction, or ground stabilization measures is to be reviewed 
or modified by the Contractor to mitigate further ground 
displacements. 

.2 Alert Level – If a maximum value of 15mm relative to the baseline 
readings is reached, the Contractor shall cease construction 
operations and are to execute pre-planned measures to secure 
the site, to mitigate further movements and to assure safety of 
public, the concrete pile caps of the marine fuel pipeline and 
maintain traffic. 

.7 Repairs to the roadway or the concrete pile caps of the marine fuel 
pipeline shall be made at the Contractor’s expense to the satisfaction of 
the Owner’s Representative, Charlottetown Harbour Authority Inc., Irving 
Oil and the City. 

.8 The Contractor is to provide monitoring drawings and report on a daily 
and weekly basis to the Owner’s Representative for their review.  Daily 
readings to continue during construction stoppages. 

.9 Domed survey nails to be removed once monitoring is complete. 

3.17 RECORD OF CONSTRUCTION 

.1 The Contractor shall indicate any horizontal or vertical deviations between the 
designed bore path and the actual bore or pipe ramming installation.  The 
Contractor is to provide a set of as-built drawings including both alignment and 
profile constructed from actual field readings. 

.2 A logbook must be kept for all installations.  The logbook shall include pipe 
number, depth, pitch, and any steering commands.  For more complicated or 
high-risk installations, the logbook shall also include rig performance parameters 
(thrust, pullback, rotational torque), drilling fluid circulation, drilling fluid 
composition, ground conditions and objects encountered during the bore, start 
and end of production shifts, as well as shift productivity.  Logs must be legible 
and accurate, and copies submitted to the Owner’s Representative with the as-
built drawings. 
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3.18 FINAL CLEAN-UP AND SITE RESTORATION 

.1 Immediately after the completion of the work, or any consecutive portion of it, the 
Contractor shall remove from the street, landscaped areas and parking lots, all 
unused material, refuse, and dirt placed by him on or in the vicinity of the work 
and leave the work area in a neat and clean condition. 

.2 Correct defects as directed by Owner’s Representative. 

.3 Reinstate pavements and areas disturbed by excavation to thickness, structure 
and elevation which existed before excavation.  Asphalt paving to be completed 
in accordance with Section 32 12 16 – Asphalt Paving. 

.4 Disturbed landscaped areas to be reinstated with topsoil and sod in accordance 
with Section 32 91 23 – Topsoil and Sodding. 

.5 Disturbed guide rail or guide posts to be reinstated with in accordance with 
Section 34 71 13.25 – Vehicle W-Beam Guide Rail. 

3.19 ACCEPTANCE 

.1 The pipeline product shall be installed within the pre-specified alignment and 
grade tolerance as shown on the Drawings and provided in the Specifications. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 32 11 23 – Granular Surface 

1.2 REFERENCE STANDARDS 

.1 ASTM International 

.1 ASTM D698, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-
m/m3)). 

.2 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.3 DEFINITIONS 

.1 Rock Excavation: excavation of: 

.1 Material from solid masses of igneous, sedimentary or metamorphic rock 
which, prior to removal, was integral with parent mass.  Material that 
cannot be ripped with reasonable effort with a Caterpillar D9 crawler 
bulldozer or equivalent to be considered integral with parent mass. 

.2 Boulder or rock fragments measuring in volume 1 cubic metre or more. 

.3 Frozen material will not be classified as rock. 

.2 Common Excavation:  excavation of materials other than stripping encountered 
in the Work. 

.3 Stripping:  excavation of organic material covering original ground. 

.4 Embankment:  material derived from usable excavation and placed above 
original ground or stripped surface up to top of subgrade. 

.5 Waste Material:  material unsuitable for embankment or material surplus to 
requirements. 

.6 Borrow Material:  material obtained from areas outside right-of-way and required 
for construction of embankments or for other portions of work. 

.7 Topsoil:  material capable of supporting good vegetative growth and suitable for 
use in top dressing, landscaping and seeding. 

.8 Pavement structure:  combination of layers of unbound or stabilized subbase, 
base, and asphalt or concrete surfacing. 

.9 Subgrade elevation:  elevation immediately below pavement structure. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 
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Part 2 - Products 

2.1 MATERIALS 

.1 Embankment materials require approval by Owner’s Representative. 

.2 Material used for embankment not to contain organic matter, frozen lumps, 
weeds, sod, roots, logs, stumps, boulders larger than 150mm or any other 
unsuitable material. 

.3 Subbase shall be Select borrow as per PEI TIR requirements Division 206. 

.4 Granular base shall be Class A gravel as per PEI TIR requirements Division 401. 

.5 Structural fill shall be select borrow as per PEI TIR requirements Division 206. 

.6 Topsoil shall be as per PEI TIR requirements Division 212. 

.7 Geotextile Fabric:  Non-woven geotextile Terrafix 270R or equivalent. 

.8 Triaxial Soil Reinforcement (Triaxial Structural Geogrid) shall be Tensar TX160 
or approved equivalent.  Triaxial geogrid shall be a triangular grid structure; 
resistant to ultra-violet degradation, to damage under normal construction 
practices, and to all forms of biological or chemical degradation normally 
encountered in the material being reinforced. 

.1 The Contractor shall submit, upon request, the manufacturer’s 
recommended procedures for installation and instructions for handling of 
the selected geogrid. 

.9 Silt Fencing:  Type 1 Silt Fence in accordance with the requirements of Division 
806 of the PEI TIR General Provisions and Contract Specifications for Highway 
Construction. 

.10 Obtain approval of excavated or graded material used as fill for grading work.  
Protect approved material from contamination.  Excavated material can be used 
as fill in the roadway subgrade construction, provided specified compaction can 
be achieved. 

Part 3 - Execution 

3.1 EXAMINATION 

.1 Verification of Conditions:  verify that condition of substrate is acceptable for 
roadway embankment Work: 

.1 Visually inspect substrate in presence of Owner’s Representative. 

.2 Inform Owner’s Representative of unacceptable conditions immediately 
upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been 
remedied and after receipt of written approval to proceed from Owner’s 
Departmental Representative. 
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3.2 COMPACTION EQUIPMENT 

.1 Compaction equipment: vibratory rollers or vibrating plate compactors capable of 
obtaining required density in materials on project. 

.1 Demonstrate compaction equipment effectiveness on specified material 
and lift thickness by documented performance of test-strip before start of 
Work. 

.2 Replace or supplement equipment that does not achieve specified 
densities. 

.2 Operate compaction equipment continuously in each embankment when placing 
material. 

3.3 WATER DISTRIBUTORS 

.1 Apply water with equipment capable of uniform distribution. 

3.4 STRIPPING (OF TOPSOIL) 

.1 Strip and stockpile vegetative matter/topsoil suitable for placement in the Works.  
Do not mix topsoil with subsoil. 

.1 Remove clearing and grubbing debris from stripping.  Dispose of 
unsuitable materials, such as trees, brush, stumps and fill or muck. 

.2 Use stripped/stockpiled material for reinstatement of all disturbed areas and 
remove surplus material from the site.  Supply shortfall from own sources. 

.3 Spread organic stripping, on completion of excavation and embankment 
construction, on slopes and trim or remove from site if quantity exceeds ability to 
grade on site. 

3.5 EXCAVATING 

.1 General: 

.1 Notify Owner’s Representative when waste materials are encountered 
and remove to depth and extent directed. 

.2 Excavate all types of materials to lines and elevations indicated and as 
necessary for construction. 

.3 Notify Owner’s Representative if in doubt as to definition of material. 

.4 Select method of excavation, support, and dewatering unless otherwise 
indicated or directed.  Protect property and structures from damage. 

.5 Shore and brace excavations, protect slopes and banks and perform work 
in accordance with Provincial regulations whichever is more stringent. 

.6 Where Subgrade requires undercutting, sub-excavation shall be carried 
out to the specified depth below subgrade on a plane parallel to the 
Subgrade cross-slope. 

.7 Treat ground slopes, where subgrade is on transition from excavation to 
embankment, at grade points as directed by Owner’s Representative. 

.8 Excavate as required to carry out work. 
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.1 Do not disturb soil or rock below bearing surfaces. 

.2 Notify Owner’s Representative when excavations are complete. 

.3 If bearings are unsatisfactory, additional excavation will be 
authorized in writing and paid for as additional work. 

.2 Drainage: 

.1 Maintain profiles, crowns and cross slopes to provide good surface 
drainage. 

.2 Provide ditches as work progresses to provide drainage. 

.3 Construct interceptor ditches as indicated or as directed before 
excavating or placing embankment in adjacent area. 

.3 Handle materials in a manner that will not endanger the public, personnel, 
property or the work.  Do not reduce sight distances or obstruct roadways or 
utilities.  Do not obstruct flow of surface drainage or natural watercourses. 

.4 Hauling of common excavation over Granular Base Courses shall not be 
permitted, unless authorized. 

.5 The Contractor shall shape ditches to the lines and grades specified, and any 
grade conditions that would cause water to pond shall be removed. 

.6 Take care to protect granular material from the elements. 

.7 Prior to the placement of any fill, the exposed subgrade surface must be allowed 
to dry and shall be proof rolled and compacted.  The subgrade preparation 
should occur during dry weather.  The Contractor is expected to work the fill 
materials including scarifying and drying as required to achieve a moisture 
content sufficient to achieve the specified minimum compaction.  

.8 All excavated materials shall become property of the Contractor and shall be 
disposed of outside the work site. 

.9 Borrow Excavation: 

.1 Completely use in embankments, suitable materials removed from right-
of-way excavations before taking material from borrow areas. 

.10 Rock excavation: 

.1 Notify Owner’s Representative, when material appearing to conform to 
classification for rock is encountered, to enable measurements to be 
made to determine volume of rock. 

3.6 DEWATERING 

.1 Keep bottom of excavation free of water by draining or pumping. 

.2 Dewater excavation in a manner which will not endanger stability of the work. 
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.3 Dispose of water from excavation in a manner that is not injurious to property, 

public health or any operation of the work.  Prevent water pumped out of an 
excavation from entering a watercourse or wetland.  Discharge from pumped 
water shall be in a well vegetated area in excess of 30 metres from a 
watercourse or wetland. 

.4 Take precautions to prevent uplift of pipe or structures. 

3.7 SOIL REINFORCEMENT (STRUCTURAL GEOGRID) 

.1 Geogrid shall not be placed until the Site has been prepared by the Contractor 
and approved by the Owner’s Representative.  Geogrid shall be installed in 
accordance with manufacturer’s recommendations. 

.2 Geogrid shall be oriented such that the roll length runs longitudinally and parallel 
to the traffic direction.  Geogrid shall be tensioned by hand and secured at roll 
ends to the subgrade surface and the ends shall be secured with approved 
fasteners as recommended by the manufacturer.  Geogrid shall be overlapped as 
shown on the Drawings, or as recommended by the manufacturer.  Geogrid shall 
be cut to shapes as required by the manufacturer. 

.3 Damaged areas shall be repaired by the Contractor, at the Contractor’s expense, 
with a patch of the same material extending a minimum of 1 m beyond the 
damaged area, or as required by the manufacturer. 

.4 No equipment shall be permitted to travel on uncovered geogrid.  At least 150mm 
of fill material shall be kept between the equipment and the geogrid, at all times. 

3.8 EMBANKMENTS 

.1 Scarify or bench existing slopes in side hill or sloping sections to ensure proper 
bond between new materials and existing surfaces. 

.1 Method used to be to be pre-approved in writing by Owner’s 
Representative. 

.2 Break up or scarify existing road surface prior to placing embankment material. 

.3 Do not place material which is frozen nor place material on frozen surfaces 
except in areas authorized by Owner’s Representative. 

.4 Maintain crowned surface during construction to ensure ready run-off of surface 
water. 

.5 Drain low areas before placing materials. 

.1 Place and compact to full width in layers not exceeding 200mm loose 
thickness.  Owner’s Representative may authorize thicker lifts if specified 
compaction can be achieved and if material contains more than 25% by 
volume stone and rock fragments larger than 100mm. 

.6 Where material consists of rock: 

.1 Place to full width in layers of sufficient depth to contain maximum sized 
rocks, but in no case is layer thickness to exceed 1m. 
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.2 Distribute rock material to fill voids with smaller fragments to form 

compact mass. 

.3 Fill surface voids at subgrade level with rock spalls or selected material to 
form earth-tight surface. 

.4 Do not place boulders and rock fragments with dimensions exceeding 
200mm within 300mm of subgrade elevation. 

.7 Deductions from excavation will be made for overbuild of embankments. 

3.9 COMPACTION 

.1 Break material down to sizes suitable for compaction and mix for uniform 
moisture to full depth of layer. 

.2 Deposit, spread, and level, embankment material in layers 200mm maximum 
thickness before compaction. 

.1 Compact each layer of embankment until compaction equipment 
achieves no further significant consolidation. 

.2 Ensure required compaction for each layer before placing any material for 
next layer. 

.3 Use specialized compaction equipment supplemented by routing, hauling, and 
leveling equipment over each layer of fill. 

.4 Obtain written approval from Owner’s Representative before using specialized 
compaction equipment such as tamping rollers, vibratory rollers, or other 
alternate compaction equipment that produces the required results. 

.5 Compact each layer to density not less than 95% of the maximum dry density in 
accordance with ASTM D698, except top 150mm of subgrade. 

.1 Compact top 150mm to 100% of the maximum dry density in accordance 
with ASTM D698. 

.6 Add water or dry as required to bring moisture content of materials to level 
required to achieve specified compaction. 

3.10 PROOF ROLLING 

.1 For proof rolling, use a fully loaded tandem axle truck having a gross weight not 
less than 25,000 kg and with the tires inflated to not less than 485 kPa. 

.2 Obtain written approval from Owner’s Representative to use non-standard proof 
rolling equipment. 

.3 Proof roll at level in subgrade as indicated. 

.1 If use of non-standard proof rolling equipment is approved, Owner’s 
Representative to determine level of proof rolling. 

.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 defective subgrade: 
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.1 Remove base, subbase and subgrade material to depth and extent as 

directed by Owner’s Representative. 

.2 Backfill excavated subgrade with common material and compact in 
accordance with this Section at no extra cost. 

3.11 FINISHING 

.1 Shape entire roadbed to within 25mm of design elevations. 

.2 Finish slopes, ditch bottoms and borrow pits true to lines, grades and drawings 
where applicable. Scale slope by removing loose fragments, for cut slopes in 
bedrock steeper than 1:1. 

.3 Remove rocks over 100mm in dimension from slopes and ditch bottoms. 

.4 Hand finish slopes that cannot be finished satisfactorily by machine. 

.5 Round top of back slope 1.5 m both sides of top of slope. 

.6 Run tractor tracks over slopes exceeding 3 m in height to leave tracks parallel to 
centreline of highway. 

.7 Trim between constructed slopes and edge of clearing to provide drainage and 
free of humps, sags and ruts. 

3.12 PROTECTION 

.1 Maintain finished base in condition conforming to this Section until succeeding 
material is applied or until acceptance by Owner’s Representative. 

.2 Provide silt fences and erosion protection as required to mitigate and prevent 
impacts to adjacent properties. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling 

.2 Section 32 11 23 – Granular Surfaces 

.3 Section 32 12 16 – Asphalt Paving 

.4 Section 32 15 60 – Roadway Dust Control 

1.2 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM D698, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-
m/m3)). 

.2 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.3 DEFINITIONS 

.1 Common Excavation:  excavation of materials other than stripping encountered 
in the Work. 

.2 Stripping:  excavation of organic material covering original ground. 

.3 Embankment:  material derived from usable excavation and placed above 
original ground or stripped surface up to top of subgrade. 

.4 Waste Material:  material unsuitable for embankment or material surplus to 
requirements. 

.5 Borrow Material:  material obtained from areas outside right-of-way and required 
for construction of embankments or for other portions of work. 

.6 Topsoil:  material capable of supporting good vegetative growth and suitable for 
use in top dressing, landscaping and seeding. 

.7 Pavement structure:  combination of layers of unbound or stabilized subbase, 
base, and asphalt or concrete surfacing. 

.8 Subgrade elevation:  elevation immediately below pavement structure. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

1.5 TRAFFIC PROVISIONS 

.1 Provide and maintain roadways, walkways and detours, for vehicular and 
pedestrian traffic, and access to fire hydrants, alarms and emergency 
telephones. 
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1.6 EXISTING CONDITIONS 

.1 Prevent damage to fencing, trees, natural features, benchmarks, existing 
pavement, or surface or underground utility lines which are to remain.  Make 
good any damage. 

.2 The native till is susceptible to softening and loss of strength if exposed to excess 
precipitation.  Make good any corrections at no additional cost to the Contract. 

Part 2 - Products 

2.1 MATERIALS 

.1 Embankment materials to approval of Owner’s Representative. 

.2 Material used for embankment not to contain organic matter, frozen lumps, 
weeds, sod, roots, logs, stumps, boulders larger than 150mm or any other 
unsuitable material. 

.3 Subbase shall be Select borrow as per PEI TIR requirements Division 206. 

.4 Granular base shall be Class A gravel as per PEI TIR requirements Division 401. 

.5 Structural fill shall be select borrow as per PEI TIR requirements Division 206. 

.6 Topsoil shall be as per PEI TIR requirements Division 212. 

.7 Crusher fines:  hard, durable crushed fine product, free from clay, organics and 
other deleterious matter.  Reddish brown in colour.  Grey material not 
acceptable. 

.8 Obtain approval of excavated or graded material used as fill for grading work.  
Protect approved material from contamination.  Excavated material can be used 
as fill in the multi-use path subgrade construction, provided specified compaction 
can be achieved. 

Part 3 - Execution 

3.1 COMPACTION EQUIPMENT 

.1 Compaction equipment must be capable of obtaining required density in 
materials on project. 

3.2 WATER DISTRIBUTORS 

.1 Apply water with equipment capable of uniform distribution. 

3.3 GENERAL 

.1 Carry out grading operations involving the till subgrade during dry periods only. 

.2 Place the select borrow subbase over the subgrade immediately. 

.3 Direct surface water away from exposed areas. 

.4 Roll and grade the surface of graded areas at the end of each day's activities to 
prevent infiltration of water. 
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.5 Have a geotechnical engineer carry out the Department of Transportation and 

Infrastructure construction control testing requirements and ensure compliance 
with the general provisions and contract specifications for highway construction.  
Costs for geotechnical engineer shall be paid by the Contractor and all test 
reports including witnessing of proof rolling shall be submitted to the Owner’s 
Representative. 

.6 The frequency of sampling and grain size analysis for select borrow shall be one 
test every 560 m3 of material placed instead of PEI TIR sampling frequency. 

3.4 STRIPPING (OF TOPSOIL) 

.1 Strip and stockpile vegetative matter/topsoil suitable for placement in the Works.  
Do not mix topsoil with subsoil. 

.1 Remove clearing and grubbing debris from stripping.  Dispose of 
unsuitable materials, such as trees, brush, stumps and fill or muck. 

.2 Use stripped/stockpiled material for reinstatement of all disturbed areas and 
remove surplus material from the site.  Supply shortfall from own sources. 

3.5 ASPHALT COLD MILLING 

.1 Cold mill existing asphalt that is to be removed and dispose off site. 

3.6 EXCAVATING 

.1 Remove topsoil and rootmat. 

.2 Excavate in all kinds of materials encountered and make own computations of 
amounts and nature of excavation required. 

.3 Drainage: 

.1 Maintain profiles, crowns and cross slopes to provide good surface 
drainage. 

.2 Construct swales to profiles indicated. 

3.7 EMBANKMENT SUBGRADE AND SUBBASE 

.1 Scarify or bench existing slopes in side hill or sloping sections to ensure proper 
bond between new materials and existing surfaces. 

.2 Break up or scarify existing road surface prior to placing embankment material. 

.3 Do not place material which is frozen nor place material on frozen surfaces. 

.4 Maintain crowned surface during construction to ensure ready run-off of surface. 

.5 Bring up low areas to the required subgrade level using excavated material or 
with structural fill compacted to 100% of the maximum dry density in accordance 
with ASTM D698. 
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.6 Prior to placement of the subbase material, proof roll the subgrade surface with a 

fully loaded tandem.  Remove and replace materials exceeding the maximum 
allowable deformation of 13mm with excavated material or structural fill.  Have a 
geotechnical engineer present during proof rolling to confirm conditions. 

.7 Compact roadway subbase materials to density not less than 100% of the 
maximum dry density in accordance with ASTM D698. 

.8 Shape and compact entire multi-use path to within 25mm of design elevations 
but not uniformly high or low.  Before and after placing subbase, provide a table 
of cross section elevations at 15 metre intervals showing the design and as-
constructed elevations, demonstrating that the specified tolerance has been 
achieved and that the path is not uniformly high or low. 

.9 Add water or dry as required to bring moisture content of materials to level 
required to achieve specified compaction. 

.10 Place granular material in accordance with Section 32 11 23 – Granular 
Surfaces. 

.11 Fine grade granular material to be within 12mm of specified grade, but not 
uniformly high or low.  Before concrete sidewalk placement, provide a table of 
cross section elevations at 15 metre intervals showing the design and as-
constructed elevations, demonstrating that the specified tolerance has been 
achieved and that the path is not uniformly high or low. 

3.8 FINISHING AND TOLERANCES 

.1 Notwithstanding the acceptable tolerance, work specified elsewhere may require 
more precise grading to ensure successful achievement of the Work (i.e. 
concrete sidewalk placement). 

.2 Do scarifying, grading, compacting or other methods of work as necessary to 
provide thoroughly compacted roadbed shaped to grades and cross sections as 
indicated or as directed. 

.3 Finish edges and slopes of common material to neat condition, true to line and 
grade. 

.1 Remove isolated boulders exposed in cut slopes and fill resulting cavities. 

.2 Hand finish slopes that cannot be finished satisfactorily by machine. 

3.9 MAINTENANCE 

.1 Maintain finished surfaces in condition conforming to this Section until 
acceptance. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM C88, Standard Test Method for Soundness of Aggregates by Use 
of Sodium Sulfate or Magnesium Sulfate. 

.2 ASTM C131, Standard Test Method for Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine. 

.3 ASTM D5519, Standard Test Methods for Particle Size Analysis of 
Natural and Man-Made Riprap Materials. 

.2 Ministry of Transportation – Ontario (MTO) 

.1 MTO LS-614, Method of Test for Freezing and Thawing of Coarse 
Aggregate. 

.2 MTO LS-618, Method of Test for the Resistance of Coarse Aggregate to 
Degradation by Abrasion in the Micro-Deval Apparatus. 

.3 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

Part 2 - Products 

2.1 MATERIALS 

.1 All materials shall be supplied by the Contractor. 

2.2 MATERIALS 

.1 Random riprap shall be as per PEI TIR General Provisions and Contract 
Specifications for Highway Construction, Division 213. 

.2 The Contractor shall always use Class 1 random riprap unless otherwise 
specified. 

.3 Random riprap materials shall be a well-graded mixture and shall conform to the 
grading limits shown in Table 2.3-1. 

.4 Random riprap for each rock shall have both thickness and breadth greater than 
or equal to one-third of its length. 

.5 Random riprap shall consist of clean, hard, sound, durable rock, having a density 
of not less than 2.6 t/m3 and angular surfaces such that the rocks interlock when 
placed. 
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.1 Rock when tested by the Micro-Deval test method in accordance with 

MTO LS-618, shall have a Micro-Deval loss not greater than 35%. 

.2 Rock when tested by the Freeze/Thaw test method in accordance with 
MTO LS-614, shall have a Freeze/Thaw loss not greater than 15%. 

Table 2.3-1 
Random Riprap Grading Limits 

Mass Size 
(Note 1) 

 

      

(kg) (mm) R-A R-5 R-25 R-50 R-100 R-250 

2000 1100       

1500 1000       

1000 900       

750 820      100 

500 710      70 - 90 

300 600     100  

250 570      40 – 55 

200 530     70 - 90  

150 480    100   

100 420    70 – 90 40 – 55  

75 380   100    

50 330   70 – 90 40 – 55   

25 260   40 – 55   0 - 15 

15 220 100 100     

10 190  70 – 90   0 – 15  

5 150  40 – 55  0 – 15   

2.5 120 0  0 – 15    

0.5 70  0 – 15     

Thickness 
(mm) 

(Note 3) 

300 300 500 600 800 1100 

NOTES: 1)  Approximate diameter (for information only) 

              2)  Random riprap for abutment and slope protection 

              3)  Measured perpendicular to the prepared surface 

.6 Random riprap used for Backslope stabilization or in erosion control structures 
may have a Micro-Deval loss not greater than 70% and a Freeze/Thaw loss not 
greater than 30%. 
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.7 Acceptability of the rock will be determined by the Owner’s service records 

and/or by laboratory and/or field testing procedures carried out by qualified 
personnel. 

Part 3 - Execution 

3.1 GENERAL 

.1 Coordinate pay costs for and have Department of Transportation Infrastructure 
and Infrastructure construction control testing requirements performed and 
ensure compliance with the General Provisions and Contract Specifications for 
Highway Construction. 

3.2 PLACING 

.1 Placement and construction shall be as per PEI TIR General Provisions and 
Contract Specifications for Highway Construction, Division 213. 

.2 The Contractor shall clear the Work Area of all driftwood, debris, snow, ice, and 
other objectionable materials. 

.3 Place riprap to thickness and details as indicated. 

.4 Control of the gradation shall be by visual examination. 

.1 Differences in opinion between the Owner’s Representative and the 
Contractor shall be resolved by testing in accordance with ASTM D5519. 

.2 The Contractor shall provide the Equipment, a sorting site and the labour 
required to undertake the testing required. 

.5 The Contractor shall place random riprap material such that the underlying 
materials and any abutting Structures are not damaged. 

.1 The Contractor shall be responsible, at his/her own expense to repair any 
such damage to the Work. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 32 12 16 – Asphalt Paving 

1.2 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM C88, Standard Test Method for Soundness of Aggregates by Use 
of Sodium Sulfate or Magnesium Sulfate. 

.2 ASTM C117, Standard Test Method for Materials Finer than 75-μm (No. 
200) Sieve in Mineral Aggregates by Washing. 

.3 ASTM C131, Standard Test Method for Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine. 

.4 ASTM C136, Standard Test Method for Sieve Analysis of Fine and 
Coarse Aggregates. 

.5 ASTM D698, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-
m/m3)). 

.6 ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-8.1, Sieves, Testing, Woven Wire, Inch Series. 

.2 CAN/CGSB-8.2, Sieves, Testing, Woven Wire, Metric. 

.3 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

Part 2 - Products 

2.1 MATERIALS 

.1 Granular base:  to meet PEI TIR Class A and the following requirements: 

Sieve Size 
Granular Granular Granular Drainage 

Class A Class B Class C Class D 

50 mm - - - - 

45 mm - - 100 100 

38 mm - - - 60 - 100 

31.5 mm 100 100 87 - 100 40 - 100 
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Sieve Size 
Granular Granular Granular Drainage 

Class A Class B Class C Class D 

25 mm 95 - 100 95 - 100 80 - 96 20 - 65 

19 mm - - - 0 - 30 

12.5 mm 50 -83 50 - 83 45 - 83 0 - 20 

4.75 mm 30 - 60 30 - 60 25 - 65 0 - 5 

1.18 mm 15 - 40 15 - 43 - - 

600 µm 10 - 32 10 - 35 - - 

300 µm 5 - 22 5 - 26 5 - 22 - 

75 µm 3 - 9 3 - 9 3 - 10 - 

2.2 SHOULDER MATERIAL 

.1 Shoulder material shall be as per PEI TIR General Provisions and Contract 
Specifications for Highway Construction, Division 211. 

Part 3 - Execution 

3.1 PLACEMENT AND INSTALLATION 

.1 Place granular base after surface is inspected and approved by Owner’s 
Representative. 

.2 Underlying material to be compacted to density not less than 100% of the 
maximum dry density in accordance with ASTM D698. 

.3 Placing: 

.1 Construct granular base to depth and grade in areas indicated. 

.2 Ensure no frozen material is placed. 

.3 Place material only on clean unfrozen surface, free from snow and ice. 

.4 Place material using methods which do not lead to segregation or 
degradation of aggregate. 

.5 Place material to full width in uniform layers not exceeding 150mm 
compacted thickness. 

.1 Owner’s Representative may authorize thicker lifts (layers) if 
specified compaction can be achieved. 

.6 Shape each layer to smooth contour and compact to specified density 
before succeeding layer is placed. 

.7 Remove and replace that portion of layer in which material becomes 
segregated during spreading. 

.4 Compaction Equipment: 

.1 Vibratory compaction equipment must be used and capable of obtaining 
required material densities on project. 

.5 Compacting: 
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.1 Compact to density not less than 100% of the maximum dry density in 

accordance with ASTM D698. 

.2 Shape and roll alternately to obtain smooth, even and uniformly 
compacted base. 

.3 Apply water as necessary during compacting to obtain specified density.  
If aggregate 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 approved by Owner’s Representative. 

.5 Correct surface irregularities by loosening and adding or removing 
material until surface is within specified tolerance. 

.6 Proof rolling: 

.1 For proof rolling, use a fully loaded tandem axle truck having a gross 
weight not less than 25,000 kg and with the tires inflated to not less than 
485 kPa. 

.2 Obtain written approval from Owner’s Representative to use non-standard 
proof rolling equipment. 

.3 Proof roll at level in granular base as indicated. 

.1 If use of non-standard proof rolling equipment is approved, 
Owner’s Representative to determine level of proof rolling. 

.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 defective subgrade: 

.1 Remove base, subbase and subgrade material to depth and 
extent as directed by Owner’s Representative. 

.2 Backfill excavated subgrade with common material and compact 
in accordance with this Section. 

.3 Replace subbase and base material and compact in accordance 
with this Section. 

.6 Where proof rolling reveals defective base or subbase, remove defective 
materials to depth and extent as directed by Owner’s Representative and 
replace with new materials in accordance with this section at no extra 
cost. 

3.2 SHOULDER MATERIAL PLACEMENT 

.1 The placement of shoulder material shall be carried out in a manner so as 
to avoid damage to the adjacent and surrounding roadbed. 

.1 The Contractor shall be responsible, at their expense, to repair 
any damage to the adjacent and/or abutting finished surfaces 
resulting from this Work. 

.2 Shoulder material shall be placed by equipment specifically designed for 
that purpose. 
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.1 Any shoulder spreader considered for the work shall be 

constructed so that it shall not place any shoulder material on the 
pavement. 

.2 Shoulder material shall not be bladed onto the roadway foreslope. 

.3 The Contractor shall produce a final graded surface having a uniform 4% 
cross-slope toward the ditch except on the outer edge of a super-elevated 
curve where the Contractor shall consult with the Owner’s Representative 
for direction. 

.4 Where shoulder material is to be placed after paving, compaction of 
aggregate and borrow shall be achieved using an appropriate rubber-tired 
roller in accordance with PEI TIR General Provisions and Contract 
Specifications for Highway Construction, Division 209, to 95% of the 
Standard Proctor Density in accordance with ASTM D698.  The Owner’s 
Representative may approve the use of an alternative type of roller if safe 
operation of a rubber-tired roller can not be achieved.  Excess shoulder 
material shall be removed at the Contractor's own expense.  All handwork 
required at driveways and intersecting roadways ,etc. must be completed 
immediately following the shouldering process. 

.5 The Contractor shall sweep any excess material from the paved surface 

.6 The shaping of the material shall be continued until it is well compacted, 
free from ruts, waves and undulations. 

3.3 SITE TOLERANCES 

.1 Finished base surface to be within plus or minus 12mm of established grade and 
cross section but not uniformly high or low. 

3.4 PROTECTION 

.1 Maintain finished base in condition conforming to this Section until succeeding 
material is applied or until acceptance by Owner’s Representative. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM D698, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-
m/m3)). 

.2 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Samples: 

.1 Submit to Owner’s Representative, samples of material for sieve analysis 
at least 2 weeks prior to beginning Work. 

.3 Test and Evaluation Reports: 

.1 Submit asphalt concrete mix design and trial mix test results to Owner’s 
Representative at least 2 weeks prior to beginning Work. 

Part 2 - Products 

2.1 MATERIALS 

.1 Tack coat and asphalt cement shall be as per PEI TIR General Provisions and 
Contract Specifications for Highway Construction, Division 500.  Grade of asphalt 
cement shall be as recommended by an approved materials testing authority and 
accepted by PEI TIR. 

.2 Asphaltic material:  hot-mixed, hot-laid combination of mineral aggregates, 
uniformly coated and mixed with an asphaltic binder in a suitable mixing plant.  
Asphaltic materials and aggregates shall meet the requirements of Division 603 
of the PEI TIR General Provisions and Contract Specifications for Highway 
Construction. 

.3 Composition of mixture:  to grading and asphalt content requirements in Table 
603-4, Division 603 of the PEI TIR General Provisions and Contract 
Specifications for Highway Construction.  Base course asphalt shall be Mix Type 
A, thickness shown on the Drawings.  Seal course asphalt shall be Mix Type B, 
thickness shown on Drawings. 

2.2 EQUIPMENT 

.1 Pavers: 

.1 Mechanical self-powered pavers shall be capable of spreading mixture 
true to line, grade and cross-slope. 
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.2 Pavers shall be equipped with hoppers and distributing screws to place 

mixture evenly in front of the screeds. 

.3 Pavers shall be equipped with vibrating screeds and shall be capable of 
spreading mixtures, without segregation and with a smooth and uniform 
textured surface, to the required thickness and in widths from 3m to 6.1m. 

.1 Screeds shall be equipped with heaters which are capable of 
preheating the entire screed and screed extensions. 

.4 The Contractor shall provide a 3m straight edge with each paver. 

.5 Pavers shall be equipped with automatic screed controls. 

.1 The longitudinal grade control shall be equipped to operate from 
either side of the paver and be capable of providing longitudinal 
grade control as well as matching longitudinal joints. 

.2 The Contractor shall use a minimum 12 m ski/floating beam or an 
approved equivalent for longitudinal grade control. 

.3 A calibrated slope indicator shall be installed in a readily visible 
location on each paver. 

.6 Longitudinal grade control shall be used on all lifts. 

.7 Vibrating hydraulic screed extensions and/or vibrating bolt-on screed 
extensions shall be used in placing mat widths greater than 3 m. 

.1 Hydraulic strike off extensions are only acceptable when laying 
mats of irregular widths outside of the driving lanes. 

.2 Screed cut off shoes may be used when placing widths less than 
3m. 

.2 Rollers:  sufficient number of type and weight to obtain specified density of 
compacted mix. 

.3 Haul trucks:  sufficient number and of adequate size, speed and condition to 
ensure orderly and continuous operation and as follows: 

.1 Boxes with tight metal bottoms. 

.2 Covers of sufficient size and weight to completely cover and protect 
asphalt mix when truck fully loaded. 

.3 In cool weather or for long hauls, insulate entire contact area of each 
truck box. 

.4 Use only trucks which can be weighed in single operation on scales 
supplied. 

.4 Hand tools: 

.1 Lutes or rakes with covered teeth for spreading and finishing operations. 

.2 Straight edges, 4.5 m in length, to test finished surface. 

.5 Pressure distributor: 

.1 Distributor to be designed, maintained, equipped and operated that 
asphalt material at even temperature may be applied in a uniform manner 
on width up to 4.5 metres at readily determined and controlled rates. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 32 12 16 

exp MON-21010097-A0 ASPHALT PAVING 
 Page 3 of 4 
 January 2024 

 
.2 Equipped with easily read, accurate and sensitive device which registers 

temperature of liquid in reservoir. 

.6 Cold Planer:  Self-powered with automatic longitudinal and transverse grade and 
slope controls.  Equipped with a loading conveyor to facilitate removal of milled 
asphalt by truck. 

Part 3 - Execution 

3.1 GENERAL 

.1 Coordinate, pay costs for and have Department of Transportation Infrastructure 
(PEI TIR) construction control testing requirements performed and ensure 
compliance with the General Provisions and Contract Specifications for Highway 
Construction. 

.2 The Contractor is required to notify the Owner’s Representative in writing at least 
24 hours in advance of the start of paving operations. 

3.2 EXAMINATION AND PREPARATION 

.1 Verification of Conditions:  verify that conditions of substrate previously installed 
under other Sections or Contracts are acceptable for asphalt paving. 

.2 Underlying material to be compacted to density not less than 100% of the 
maximum dry density in accordance with ASTM D698.  Maximum lift thickness 
shall be 150mm. 

3.3 PLACING 

.1 Prior to laying mix, clean surface of loose and foreign material. 

.2 Place asphalt concrete to thicknesses, grades and lines indicated unless 
otherwise directed by Owner’s Representative.  Carryout interface with existing 
asphalt as per PEI TIR General Provisions and Contract Specifications for 
Highway Construction, Division 705. 

.3 Placing conditions: 

.1 Place asphalt only when air temperature is above 5°C for base course, 
and 10°C for surface course. 

.2 When temperature of surface on which material is to be placed falls below 
10°C, provide extra rollers as necessary to obtain required compaction 
before cooling. 

.3 Do not place hot-mix asphalt when pools of standing water exist on 
surface to be paved, during rain, or when surface is damp. 

.4 Place, roll, and compact asphalt concrete to Division 603, PEI TIR General 
Provisions and Contract Specifications for Highway Construction. 

3.4 THICKNESS AND FINISH TOLERANCES 

.1 Thickness and finish tolerances shall be as per PEI TIR General Provisions and 
Contract Specifications for Highway Construction, Division 603.11. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 32 12 16 

exp MON-21010097-A0 ASPHALT PAVING 
 Page 4 of 4 
 January 2024 

 
3.5 DEFECTIVE WORK 

.1 Correct irregularities which develop before completion of rolling by loosening 
surface mix and removing or adding material as required. 

.1 If irregularities or defects remain after final compaction, remove surface 
course promptly and lay new material to form true and even surface and 
compact immediately to specified density. 

.2 Repair areas showing checking, rippling, or segregation. 

.3 Adjust roller operation and screed settings on paver to prevent further defects 
such as rippling and checking of pavement. 

END OF SECTION 
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Part 1 - General 

1.1 MEASUREMENT FOR PAYMENT 

.1 Supply and application of water for dust control is incidental to the Work, to be 
included in overall tendered price. 

1.2 DELIVERY, STORAGE AND HANDLING 

.1 Supply water in quantities and at times as directed by Owner's Representative. 

Part 2 - Products 

2.1 MATERIALS 

.1 Water:  potable to Owner's Representative's approval. 

Part 3 - Execution 

3.1 APPLICATION 

.1 Apply water with equipment approved by Owner’s Representative at rate of 0.5 to 
5.0 l/m2 as appropriate when directed by Owner’s Representative. 

.2 Apply water with distributors equipped with means of shut-off and with spray 
system to ensure uniform application. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling 

1.2 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM C117, Standard Test Method for Materials Finer than 75-μm (No. 
200) Sieve in Mineral Aggregates by Washing. 

.2 ASTM C136, Standard Test Method for Sieve Analysis of Fine and 
Coarse Aggregates. 

.3 ASTM D1751, Standard Specification for Preformed Expansion Joint 
Filler for Concrete Paving and Structural Construction (Nonextruding and 
Resilient Bituminous Types). 

.4 ASTM D698, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-
m/m3)). 

.2 CSA Group (CSA) 

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction / Test Methods and Standard Practices for Concrete. 

.2 CSA G30.5-M, Welded Steel Wire Fabric for Concrete Reinforcement. 

.3 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Inform Owner’s Representative of proposed source of materials and provide 
access for sampling minimum 4 weeks prior to commencing work. 

.3 Provide certification that plant, equipment, and materials to be used in concrete 
comply with requirements of CSA A23.1. 

.4 Provide certification that mix proportions selected will produce concrete of 
specified quality and yield and that strength will comply with CSA A23.1 and that 
mix design is adjusted to prevent alkali aggregate reactivity problems. 

.5 The proposed mix proportions (design), certified by the Contractor or his agent, 
shall be submitted for review at least 5 Days before concrete production is due to 
start. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 32 16 00 
exp MON-21010097-A0 CONCRETE SIDEWALKS, CURBS 
 AND GUTTERS 
 Page 2 of 7 
 January 2024 

 
Part 2 - Products 

2.1 MATERIALS 

.1 Portland cement and supplementary cementing materials to CSA A23.1. 

.2 Water:  to CSA A23.1. 

.3 Aggregates:  to CSA A23.1.  Coarse aggregates to be normal density. 

.4 Air-entraining admixture:  to CSA A23.1 and ASTM C260. 

.5 Curing Compound:  to CSA A23.1 white. 

.6 Granular base:  Granular Class A as per PEI TIR Division 401. 

.7 Non-staining mineral type form release agent: chemically active release agents 
containing compounds reacting with free lime to provide water-soluble soap. 

.8 Pre-formed expansion joint filler:  to ASTM D1751, 12mm thick, non-extruding, 
resilient, bituminous type. 

.9 Polyethylene:  shall be 6 mil. 

.10 Welded wire fabric shall be used for the reinforcement of concrete sidewalk in 
non-residential driveways or as directed by the Owner’s Representative. 

.1 The welded wire fabric shall be the standard style and the size of the 
mesh shall be 152mm x 152mm.  The gauge number shall be 6.  The 
metric designation is 152 x 152 MW18.7 x MW18.7 and the equivalent 
Imperial style is 6x6 6/6. 

.2 The wire used in the manufacture of the welded wire fabric shall conform 
to CSA G30.5-M. 

2.2 CONCRETE MIX 

.1 Proportion normal density concrete in accordance with CSA A23.1, to give 
following properties:  for all concrete as indicated. 

.1 Cement:  use Normal Type 10 Portland cement. 

.2 Minimum compressive strength at 28 days:  32 MPa. 

.3 Minimum cement content:  400 kg/m3. 

.4 Class of exposure:  C-2. 

.5 Nominal size of coarse aggregate:  20mm. 

.6 Slump at time and point of discharge:  80mm ± 30mm. 

.7 Air content:  5% to 8% maximum. 

.8 Chemical admixtures:  in accordance with CAN3-A266.4-M. 

.9 Maximum water-cement ratio:  0.45. 

.2 Do not change concrete mix without prior approval of Owner’s Representative.  
Should change in material source be proposed, new mix design will be provided 
to be approved by Owner’s Representative. 
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.3 Proportion concrete in accordance with CSA A23.1. 

2.3 TACTILE WARNING SURFACE INDICATORS 

.1 Tactile warning surface tiles shall be of type cast-in-place replaceable (REP) with 
an inline truncated dome pattern, as manufactured by ADA Solutions Inc. 

.1 Standard tile size to be 610mm x 1220mm. 

.2 Colour of tiles shall be Federal Yellow (Y) per Federal Standard 595B 
Table IV, Color No. 33538. 

.2 The Contractor shall provide all tools, equipment and services required for 
satisfactory installation per manufacturer’s instruction as Incidental Work. 
Equipment, which may be required include typical mason’s tools, a 600mm long 
level with electronic slope Cast In Place Replaceable Tactile 6 readout, (2) 25-
pound weights, and a rubber mallet with a piece of wood for tamping down the 
tactile warning surface tile(s). 

Part 3 - Execution 

3.1 GRADE PREPARATION 

.1 Do grade preparation work in accordance with Section 31 23 33.01 - Excavating, 
Trenching and Backfilling. 

.1 Dispose of surplus and unsuitable excavated material off site. 

3.2 GRANULAR BASE 

.1 Obtain Owner’s Representative's approval of subgrade before placing granular 
base. 

.2 Place granular base material to lines, widths, and depths as indicated. 

.3 Compact granular base in maximum 150mm layers to not less than 100% of the 
maximum dry density in accordance with ASTM D698. 

3.3 CONCRETE 

.1 Obtain Owner’s Representative approval of granular base and reinforcing steel 
prior to placing concrete. 

.2 Forms shall conform to the requirements of CSA A23.1 and shall produce a final 
cross-section in compliance with the Detail Drawings. 

.1 Equipment and forms shall be free from hardened concrete and foreign 
matter and shall be cleaned at frequent intervals. 

.3 Slip-form pavers equipped with string line system for line and grade control may 
be used if quality of work acceptable to Owner’s Representative can be 
demonstrated.  Hand finish surfaces when directed by Owner’s Representative. 
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.1 The slip-form machine must meet the approval of the Owner’s 

Representative and this approval process may require the casting of a 
test section to confirm the cross section and final product conforms to the 
Standard Section.  The casting of a trial section shall be at no cost to the 
City. 

.2 Placement of the slip-form machine guide markers shall be the 
responsibility of the Contractor.  Any adjustment required prior to 
placement shall be carried out at not cost to the City. 

.4 Concrete which arrives on the Site at a temperature of less than 10°C or more 
than 35°C shall not be placed and shall be rejected.  There shall be no payment 
for rejected concrete. 

.5 The placing of concrete shall not be started until the Class “A” Granular base has 
been reviewed by the Owner’s Representative. 

.6 Place concrete to proper line and grade to give the section required by the plans 
and typical sections. 

.7 Finish surfaces to prevent ponding. 

.8 Adequate material and labour shall be at the site prior to placement to carry out 
finishing and curing, including material to protect the concrete from damage by 
rain.  These shall include waterproof paper or plastic sheeting.  The plastic 
sheeting shall not be left to continue as the curing material. 

3.4 CONCRETE SIDEWALK 

.1 Concrete sidewalk shall be constructed to the line and grades shown on the 
Drawings or laid out in the field and in accordance with the typical cross-sections 
shown on the Contract Drawings.  Construction methods shall conform to the 
requirements of CSA A23.1. 

.2 Excavation for sidewalk, including the removal of existing sidewalk, (asphalt or 
concrete) shall be to the depth and width shown on the Contract Drawings. 

.3 All soft, yielding and otherwise unsuitable material shall be removed and 
replaced with suitable material.  Filled sections shall be compacted to a minimum 
95% maximum dry density in accordance with ASTM D698 and extend a 
minimum of 300mm outside the form lines. 

.4 Class “A” Granular base for sidewalk shall be crushed gravel to the required 
grades and shall be placed and compacted in accordance with Section 32 11 23.  
Minimum thickness of granular base shall be as per the Contract Drawings. 

.5 Water shall be applied to the Class “A” Granular base immediately prior to 
placing concrete so as to thoroughly moisten the aggregate base surface without 
the pooling of water.  Water to be supplied by the Contractor shall be considered 
incidental to the Work. 

.6 Existing manholes, valves and/or curb boxes in the sidewalk shall be adjusted to 
finished elevations. 
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.7 Sidewalks shall be to the widths specified on the Contract Drawings and, unless 

specified otherwise, a minimum of 125mm thick; 150mm thick under driveways.  
Welded wire fabric shall be used in concrete sidewalks at non-residential 
locations. 

.8 Concrete shall be placed while still plastic and workable.  Using any partially 
hardened concrete will not be permitted. 

.9 Immediately after floating, give sidewalk surface uniform broom finish to produce 
regular corrugations not exceeding 2mm deep, by drawing broom in direction 
normal to centreline. 

.10 Provide edging as indicated with 10mm radius edging tool. 

.11 The forms shall be so arranged as to give a finished surface slope of 2%.  The 
direction of the slope will depend on local conditions, but in general it shall be 
toward the curb. 

.12 After the concrete has set sufficiently, the spaces in front and back of the 
sidewalks shall be refilled with suitable material approved by the Owner’s 
Representative to the required elevation.  The fill material shall be thoroughly 
compacted in layers. 

3.5 TOLERANCES 

.1 Finish surfaces to within 3mm in 3 m as measured with 3 m straightedge placed 
on surface. 

3.6 EXPANSION AND CONTRACTION JOINTS 

.1 Install tooled transverse contraction joints after floating, when concrete stiff, but 
still plastic, at intervals of 15 m. 

.2 Install expansion joints as indicated by Owner’s Representative at intervals of 6 
m. 

.3 When sidewalk adjacent to curb, make joints of curb, gutters and sidewalk 
coincide. 

3.7 ISOLATION JOINTS 

.1 Install isolation joints around manholes and catch basins and along length 
adjacent to concrete curbs, catch basins, buildings, or permanent structure. 

.2 Install joint filler in isolation joints. 

.3 Seal isolation joints with sealant approved by Owner’s Representative. 

3.8 TACTILE WALKING SURFACE INDICATORS 

.1 Install tactile walking surface indicators at curb ramp edges, where indicated on 
drawings and as specifically directed by the Owner’s Representative. 
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.2 The Contractor shall be prepared to arrange for a technical representative of the 

supplier/manufacturer of the tactile walking surface indicators to be on site for the 
initial installation on the Contract to ensure that correct procedures are 
established. 

.3 The concrete shall be poured and finished, true and smooth to the required 
dimensions and slope prior to placement of the tactile walking surface indicators. 

.4 Tactile walking surface indicators shall be set and pressed into wet concrete to 
be level with the surrounding or adjacent surface. 

.5 To the maximum extent possible, the tactile walking surface indicators shall be 
oriented such that the rows of in-line truncated domes are parallel with the 
direction of the ramp.  When multiple plates, regardless of size are used, the 
truncated domes shall be aligned between the tactile walking surface indicators 
and throughout the entire tactile walking surface indicators installation. 

.6 The tactile walking surface indicators shall be tamped or vibrated into the fresh 
concrete to ensure that there are no voids or air pockets, and the field level of the 
tactile walking surface indicators are flush to the adjacent concrete surface or as 
the Drawings indicate to permit proper water drainage and eliminate tripping 
hazards between adjacent finishes.  The maximum height of the base plate shall 
not exceed 3mm. 

.7 Cleaning and protecting: 

.1 Protect tactile walking surface indicators against damage during the 
construction period to comply with the manufacturer’s specifications. 

.2 Remove any wet concrete that may spill onto the tactile walking surface 
indicators. 

.3 During and after the tactile walking surface indicator installation and the 
concrete curing stage, it is imperative that there are no walking, leaning or 
external forces placed on the tactile walking surface indicators to rock the 
plates, causing a void between the underside of the tactile walking 
surface indicators and the concrete substrate. 

.4 Clean tactile walking surface indicators by method specified by tactile 
walking surface indicators manufacturer. 

3.9 CURING 

.1 Apply curing or curing/sealing compound to finished surfaces at a rate 
recommended by manufacturer as soon as the water sheen has left the concrete 
surface. 

.2 Cure and protect concrete to CSA A23.1 unless noted otherwise. 

.3 Apply curing compound evenly to form continuous film, in accordance with 
manufacturer's requirements. 
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3.10 DRIVEWAYS 

.1 The Contractor shall be responsible for providing access to all driveway 
entrances after the concrete has attained sufficient strength by filling in 
excavated areas with gravel over the usable portion of the driveway entrances 
until asphalt reinstatement is completed. 

3.11 CONCRETE TESTING 

.1 Contractor will test concrete once for each day concrete is poured.  Each day’s 
testing shall include field slump and air and 7, 28 and 56 day cylinder breaks to 
test for compressive strength.  Test results will be considered representative of 
the complete days pour. 

3.12 DEFECTIVE CONCRETE 

.1 If the concrete has been damaged in any way before complete set has taken 
place, or if any defects are discovered at any time prior to final acceptance of the 
work, i.e. cracking, vandalism, footprints, etc. or if the test on samples taken from 
the work fails to meet the specification requirements, the defective concrete shall 
be entirely removed to subgrade and replaced with new concrete at the expense 
of the Contractor.  Concrete not placed to the required minimum thickness or 
width shall be removed and replaced at the Contractor’s expense. 

3.13 CLEANING 

.1 On completion and verification of performance of installation, remove surplus 
materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM D711, Standard Test Method for No-Pick-Up Time of Traffic Paint. 

.2 ASTM D868, Standard Practice for Determination of Degree of Bleeding 
of Traffic Paint. 

.3 ASTM D1155, Standard Test Method for Roundness of Glass Spheres. 

.4 ASTM D1210, Standard Test Method for Fineness of Dispersion of 
Pigment-Vehicle Systems by Hegman-Type Gage. 

.5 ASTM D1214, Standard Test Method for Sieve Analysis of Glass 
Spheres. 

.6 ASTM D1309, Standard Test Method for Settling Properties of Traffic 
Paints during Storage. 

.7 ASTM E1347, Standard Test Method for Color and Color-Difference 
Measurement by Tristimulus Colorimetry. 

.2 Canadian General Standards Board (CGSB) 

.1 CGSB 1-GP-71, Method of Testing Paints and Pigments. 

.3 Transportation Association of Canada, Manual of Uniform Traffic Control Devices 
for Canada. 

.4 Prince Edward Island, Temporary Workplace Traffic Control Manual. 

.5 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature and data sheets for 
pavement markings and include product characteristics, performance 
criteria, physical size, finish and limitations. 

.2 Submit copy of WHMIS MSDS in accordance with Section 01 35 29.06 - 
Health and Safety Requirements. 

Part 2 - Products 

2.1 MATERIALS 

.1 Paint: 

.1 To Prince Edward Island Department of Transportation and Infrastructure 
(PEI TIR) requirements. 
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.2 Glass Beads: 

.1 To Prince Edward Island Department of Transportation and Infrastructure 
(PEI TIR) requirements. 

Part 3 - Execution 

3.1 EXAMINATION 

.1 Verification of Conditions:  verify conditions of substrates and surfaces to receive 
pavement markings acceptable for product installation in accordance with 
manufacturer’s instructions prior to pavement markings application. 

.1 Visually inspect substrate in presence of Owner’s Representative. 

.2 Pavement surface: dry, free from water, frost, ice, dust, oil, grease and other 
deleterious materials. 

.3 Proceed with Work only after unacceptable conditions rectified. 

3.2 EQUIPMENT REQUIREMENTS 

.1 Paint applicator:  approved pressure type with positive shut-off distributor 
capable of applying paint in single, double and dashed lines and capable of 
applying marking components uniformly, at rates specified, and to dimensions as 
indicated. 

3.3 PRE-MARKING 

.1 The Owner’s Representative shall provide the pre-marking layout files to 
establish the position of the pavement markings, which shall be laid out by the 
Contractor. 

.2 The Contractor shall provide the measurements and control point marking on the 
pavement to establish the position of pavement marking as follows: 

.1 Painted yellow dots along the centreline;  

.2 Painted white dots to mark edgelines, including edgelines that are not 
parallel to centreline, as on tapers to auxiliary lanes. 

.3 Dots shall be 100mm in diameter and shall be placed at stations (longitudinal 
reference distance) of 20 m spacing on tangents or less as required for tapers to 
auxiliary lanes.  In areas of horizontal curvature of the roadway, the spacing shall 
be 10 m.  

.4 The Contractor shall complete the Work within seven days of the completion of 
the Work under Section 32 12 16 – Asphalt Paving. 

.5 The Contractor shall notify the Owner’s Representative at least one week prior to 
the Work under this Section, to allow the Owner’s Representative to review the 
pre-marking layout. 
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3.4 TRAFFIC CONTROL 

.1 Traffic Control shall be the responsibility of the Contractor and shall be carried 
out in accordance with the Prince Edward Island Temporary Workplace Traffic 
Control Manual. 

3.5 APPLICATION 

.1 Pavement markings:  layout by Contractor. 

.2 Unless otherwise approved by Owner’s Representative, apply paint when air 
temperature minimum 10oC, wind speed maximum 60 km/h and no rain forecast 
within next 4 hours. 

.3 Traffic line painting shall include centerline painting, lane line painting and edge 
line painting.  The term centerline shall be used to describe any of the standard 
line combinations separating opposing traffic lanes and shall include the 
following: 

.1 Single skip lines; 

.2 Single skip and single solid lines; 

.3 Double solid lines; 

.4 Single solid line (occasionally a narrow local low volume road may have a 
single solid centerline). 

.5 All such centerlines shall be yellow in colour. 

.4 The term lane line shall be used to describe any line separating lanes of traffic 
travelling in the same direction and may be either a single white skip line, dashed 
white line or a single white solid line. 

.5 The term edge line shall be used to describe any line which defines the shoulder 
edge of the outside traffic lanes. 

.6 Symbols, hatching and letters to dimensions and colours indicated. 

.7 The width of painted lines shall be 10 cm.  Paint shall be heated to a temperature 
sufficient to enable it to dry when applied to the road, in a time frame short 
enough to avoid the use of traffic cones for protection of vehicles and the painted 
line itself.  Paint shall be applied at a rate to achieve in one pass a minimum dry 
film thickness (dft) of 255 μm. 

.8 All lines are to be true with clearly defined edges and without noticeable 
overspray of adjacent road surfaces. 

.9 No painting shall be carried out when visible moisture is present on the road 
surface. 

.10 Lines not painted in accordance with these specifications shall be repainted by 
the Contractor at the expense of the Contractor. 

.11 The Contractor shall inform the Owner’s Representative of the Contractor’s daily 
schedule to enable the representative to be present as they deem it necessary 
during painting operations. 
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3.6 TRAFFIC LINES 

.1 All pavement lines and markings shall be in accordance with the Transportation 
Association of Canada’s Manual of Uniform Traffic Control Devices for Canada 
(MUTCDC). 

3.7 TOLERANCE 

.1 Paint markings: within plus or minus 12mm of dimensions indicated. 

.2 Remove incorrect markings in accordance with Owner’s Representative’s 
approval of methodology. 

3.8 PROTECTION 

.1 Protect pavement markings until dry. 

.2 Repair damage to adjacent materials caused by pavement marking application. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated Welded and Seamless. 

.2 ASTM A90/A90M, Standard Test Method for Weight [Mass] of Coating on 
Iron and Steel Articles with Zinc or Zinc-Alloy Coatings. 

.3 ASTM A121, Standard Specification for Metallic-Coated Carbon Steel 
Barbed Wire. 

.4 ASTM A123/A123M, Standard Specification for Zinc (Hot Dip Galvanized) 
Coatings on Iron and Steel Products. 

.5 A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip 
Process. 

.2 Canadian General Standards Board (CGSB) 

.1 CAN/CGSB-138.1, Fabric for Chain Link Fence. 

.2 CAN/CGSB-138.2, Steel Framework for Chain Link Fence. 

.3 CAN/CGSB-138.3, Installation of Chain Link Fence. 

.4 CAN/CGSB-138.4, Gates for Chain Link Fence. 

.5 CAN/CGSB-1.181, Ready-Mixed Organic Zinc-Rich Coating. 

.3 CSA Group (CSA) 

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction/Test Methods and Standard Practices for Concrete. 

.2 CSA-A3000, Cementitious Materials Compendium. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's instructions, printed product literature and data 
sheets for concrete mixes, fences, posts, operators and gates and include 
product characteristics, performance criteria, physical size, finish and 
limitations. 

1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Delivery and Acceptance Requirements:  deliver materials to site in original 
factory packaging, labelled with manufacturer's name and address. 

.3 Storage and Handling Requirements: 
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.1 Store materials in accordance with manufacturer's recommendations. 

.2 Store and protect fence and gate materials from damage. 

.3 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 MATERIALS 

.1 Concrete mixes and materials:  in accordance with CSA A23.1. 

.1 Cement:  to CSA A3000 Normal Type 10. 

.2 Water, fine aggregates and normal density coarse aggregates:  to CSA 
A23.1.  Coarse aggregate shall be 20mm-5mm in nominal size. 

.3 Concrete strength 20 MPa minimum at 28 days.  Concrete exposure 
class C-1. 

.4 Dimensions as indicated. 

.2 Chain-link fence fabric:  to CAN/CGSB-138.1. 

.1 The fence fabric shall be chain link, 50mm mesh, constructed of 3.5mm 
steel wire, galvanized, Type 1, Class A, Style 2, Grade 2. 

.2 Height of fabric:  2.1 m. 

.3 Posts, braces and rails:  to CAN/CGSB-138.2, Schedule 40, scale-free, hot-
dipped galvanized tubular steel pipe.  Dimensions as indicated. 

.4 Bottom tension wire:  to CAN/CGSB-138.2, single strand, galvanized steel wire, 
5mm diameter. 

.5 Tie wire fasteners:  steel wire. 

.6 Tension bar:  to ASTM A653/A653M, 5mm x 20mm minimum galvanized steel. 

.7 Gates:  to CAN/CGSB-138.4 and as specified on the Drawings. 

.8 Fittings and hardware:  to CAN/CGSB-138.2, galvanized steel. 

.1 Tension bar bands:  3mm x 20mm minimum hot-dipped galvanized steel 
or 5mm x 20mm minimum aluminum. 

.2 Post caps to provide waterproof fit, to fasten securely over posts and to 
carry top rail. 

.3 Overhang tops to provide waterproof fit, to hold top rails and an outward 
projection to hold barbed wire overhang. 

.4 Include projection with clips or recesses to hold 3 strands of barbed wire 
spaced 100mm apart. 

.5 Projection of approximately 300mm long to project from fence at 45 
degrees above horizontal. 

.6 Turnbuckles to be drop forged. 

.9 Organic zinc rich coating:  to CAN/CGSB-1.181. 

.10 Barbed wire:  to ASTM A121, 2mm diameter galvanized steel wire, 4 point barbs 
125mm spacing. 
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.11 The Contractor shall supply all other appurtenances and miscellaneous metals 

as required and as indicated. 

2.2 FINISHES 

.1 Galvanizing: 

.1 For chain link fabric:  to CAN/CGSB-138.1 Grade 2. 

.2 For pipe:  550 g/m2 minimum to ASTM A90. 

.3 For barbed wire:  to CAN/CGSB-138.2 and ASTM A121, Class 2. 

.4 For other fittings:  to ASTM A123/A123M. 

2.3 GATES 

.1 Gate frame rails, cantilever frame rails and accessories shall meet the 
requirements of CAN/CGSB-138.2 and CAN/CGSB-138.4. 

.2 Posts, braces and rails shall be Schedule 40 hot-dipped galvanized steel pipe, 
scale-free and having dimensions per the Drawings. 

.3 Gate accessories, including bump stop tabs, shall be hot-dipped galvanized and 
shall meet the requirements of CAN/CGSB-138.4. 

.1 Bump stop tabs shall be of suitable size and gauge to resist deformation 
and/or bending due to forces exerted on the gate and posts under normal 
opening and closing actions.  

.2 Bump stops shall be rubber or an Owner’s Representative-approved 
equivalent.  

.4 Fence fabric shall meet the requirements of Clause 2.1. 

.5 All nuts, bolts, post caps, crimping sleeves, fittings and specially fabricated 
components shall be hot-dipped galvanized steel or aluminum alloy. 

.6 All joints and connections shall be shop-welded, cleaned and painted with two 
coats of similarly coloured inorganic zinc-rich paint. 

2.4 PEDESTRIAN GATES 

.1 Fence fabric shall meet the requirements of Clause 2.1. 

.2 The horizontal top brace of the gate posts shall be hot-dipped galvanized steel 
angle, 75mm x 75mm x 6mm. 

.3 Frame rails shall be Schedule 40 hot-dipped galvanized steel pipe, scale-free 
and having dimensions as indicated. 

.4 Gate accessories shall be hot dipped galvanized steel and shall meet the 
requirements of CAN/CGSB-138.4. 

.1 All joints and connections shall be shop-welded, cleaned, and painted 
with two coats of similarly coloured inorganic zinc-rich paint. 

.5 Latches and hinge assemblies (gate frame collars, post collar with heavy 
setscrew, and hinge bolts with nuts) shall be Shield Fence & Wire Products Inc. 
products as follows, or Owner’s Representative-approved equivalent: 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 32 31 13 

exp MON-21010097-A0 CHAIN LINK FENCES AND GATES 
 Page 4 of 6 
 January 2024 

 
.1 Industrial Drop Latch Model DL16 (capable of being padlocked); 

.2 Gate Frame Collars Model GFC16; 

.3 Post Collars Model PC312SS; and 

.4 Hinge Bolts Model HB346. 

Part 3 - Execution 

3.1 EXAMINATION 

.1 Verification of Conditions:  verify conditions of substrate previously installed 
under other Sections or Contracts are acceptable for fence and gate installation 
in accordance with manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Owner’s Representative. 

.2 Inform Owner’s Representative of unacceptable conditions immediately 
upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been 
remedied and after receipt of written approval to proceed from Owner’s 
Representative. 

3.2 PREPARATION 

.1 Grading: 

.1 Remove debris and correct ground undulations along fence line to obtain 
smooth uniform gradient between posts. 

.1 Provide clearance between bottom of fence and ground surface of 
30mm to 50mm. 

3.3 ERECTION OF FENCE 

.1 Erect fence along lines as indicated and as directed by Owner’s Representative ] 
and to CAN/CGSB-138.3. 

.2 Excavate post holes to dimensions indicated. 

.3 Space line posts 3 m apart, measured parallel to ground surface. 

.4 Space straining posts at equal intervals not to exceed 150 m if distance between 
end or corner posts on straight continuous lengths of fence over reasonably 
smooth grade, is greater than 150 m. 

.5 Install additional straining posts at sharp changes in grade and where directed by 
Owner’s Representative. 

.6 Install corner post where change in alignment exceeds 10o. 

.7 Install end posts at end of fence and at buildings. 

.1 Install gate posts on both sides of gate openings. 

.8 Place concrete in post holes then embed posts into concrete to depths indicated. 

.1 Extend concrete 50mm above ground level and slope to drain away from 
posts. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 32 31 13 

exp MON-21010097-A0 CHAIN LINK FENCES AND GATES 
 Page 5 of 6 
 January 2024 

 
.2 Brace to hold posts in plumb position and true to alignment and elevation 

until concrete has set. 

.9 Install fence fabric after concrete has cured, minimum of 5 days. 

.10 Install brace between end and gate posts and nearest line post, placed in centre 
of panel and parallel to ground surface. 

.1 Install braces on both sides of corner and straining posts in similar 
manner. 

.11 Install overhang tops and caps. 

.12 Install top rail between posts and fasten securely to posts and secure waterproof 
caps and overhang tops. 

.13 Install bottom tension wire, stretch tightly and fasten securely to end, corner, gate 
and straining posts with turnbuckles and tension bar bands. 

.14 Lay out fence fabric.  Stretch tightly to tension recommended by manufacturer 
and fasten to end, corner, gate and straining posts with tension bar secured to 
post with tension bar bands spaced at 300mm intervals. 

.1 Knuckled selvedge at bottom. 

.2 Twisted selvedge at top. 

.15 Secure fabric to top rails, line posts and bottom tension wire with tie wires at 
450mm intervals. 

.1 Give tie wires minimum two twists. 

.16 Install barbed wire strands and clip securely to lugs of each projection. 

3.4 INSTALLATION OF GATES 

.1 Install gates in locations where directed by Owner’s Representative. 

.2 Level ground between gate posts and set gate bottom approximately 40mm 
above ground surface. 

.3 Install gate stops where indicated. 

3.5 PROTECTION 

.1 Protect installed products and components from damage during construction. 

3.6 TOUCH UP 

.1 Clean damaged surfaces with wire brush removing loose and cracked coatings.  
Apply two coats of organic zinc-rich paint to damaged areas as indicated. 

.1 Pre-treat damaged surfaces according to manufacturers' instructions for 
zinc-rich paint. 

3.7 CLEANING 

.1 Leave Work area clean at end of each day. 
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.2 Clean and trim areas disturbed by operations.  Dispose of surplus material and 

replace damaged turf with topsoil and sod as indicated by Owner’s 
Representative. 

END OF SECTION 
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Part 1 - General 

1.1 DESCRIPTION OF WORK 

.1 This Section specifies requirements for providing topsoil and sod as specified. 

.1 All topsoil to be obtained from an off-site source as approved by Owner’s 
Representative. 

1.2 REFERENCE STANDARDS 

.1 Agriculture and Agri-Food Canada 

.1 The Canadian System of Soil Classification 

.2 Canadian Society of Landscape Architects (CSLA)/Canadian Nursery Landscape 
Association (CNLA) 

.1 Canadian Landscape Standard. 

.2 Canadian Nursery Stock Standard. 

.3 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01 33 00 - Submittal Procedures. 

1.4 SCHEDULING 

.1 Schedule sod laying to coincide with preparation of soil surface. 

.2 Schedule sod installation after frost has left ground and before June 30th or 
between August 15th and September 30th. 

Part 2 - Products 

2.1 TOPSOIL 

.1 Topsoil:  mixture of particulates, micro-organisms and organic matter which 
provides suitable medium for supporting intended plant growth. 

.1 Friable loam, neither heavy clay nor of very light sandy nature, containing 
minimum 4% organic matter for clay loam, and 2% for sandy loam, to 
maximum 20% by volume. 

.2 Contain no toxic elements or growth inhibiting materials. 

.3 Free from debris, subsoil, vegetation, and stones and roots over 50mm 
diameter. 

2.2 SOIL AMENDMENTS 

.1 Fertilizer: 

.1 Complete, commercial, with 35% soluble nitrogen. 
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.2 To Canada "Fertilizers Act" and "Fertilizers Regulations". 

.3 Complete, synthetic, slow release with 65% of nitrogen content in water-
insoluble form. 

.2 Peatmoss: 

.1 Derived from partially decomposed species of horticultural grade 
Sphagnum Mosses. 

.2 Elastic and homogeneous, brown in colour. 

.3 Free of wood and deleterious material which could prohibit growth. 

.4 Shredded particle minimum size:  5mm. 

.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. 

2.3 NURSERY SOD 

.1 Number One Turfgrass Nursery Sod:  Sod that has been especially sown and 
cultivated in nursery fields as turfgrass crop.  

.1 Turfgrass Nursery Sod: Number One Kentucky Bluegrass Sod - Fescue 
Sod grown solely from seed mixture of cultivars of Kentucky Bluegrass 
and Chewing Fescue or Creeping Red Fescue, containing not less than 
40% Kentucky Bluegrass cultivars and 30% Chewing Fescue or Creeping 
Red Fescue cultivar(s). 

.2 Turfgrass Nursery Sod quality: 

.1 Not more than 2 broadleaf weeds or 10 other weeds/40 m2. 

.2 Density of sod sufficient so that no soil is visible from height of 
1500mm when mown to height of 40mm. 

.3 Mowing height limit:  35mm to 6mm. 

.4 Soil portion of sod:  9mm to 15mm in thickness. 

2.4 WATER 

.1 Water:  potable, free of impurities. 

2.5 SOURCE QUALITY CONTROL 

.1 Obtain approval from Owner’s Representative of sod at source. 

.2 When proposed source of sod is approved, use no other source without written 
authorization. 

.3 Advise Owner’s Representative of source of topsoil to be used 7 days in advance 
of starting Work. 

.4 Contractor is responsible for soil analysis requirement for amendments to topsoil 
as specified. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 32 91 23 
exp MON-21010097-A0 TOPSOIL AND SODDING 
 Page 3 of 5 
 January 2024 

 
Part 3 - Execution 

3.1 PREPARATION OF EXISTING GRADE 

.1 Verify that grades are correct. 

.1 If discrepancies occur, notify Owner’s Representative and do not start 
work until instructed by Owner’s Representative. 

.2 Grade soil, eliminate uneven areas and low spots, ensure positive drainage. 

.3 Remove debris, roots, branches, stones in excess of 50mm diameter and other 
deleterious materials. 

.1 Remove soil contaminated with calcium chloride, toxic materials and 
petroleum products. 

.2 Remove debris which protrudes more than 75mm above surface. 

.3 Dispose of removed material off site. 

.4 Cultivate entire area which is to receive topsoil to minimum depth of 100mm. 

.1 Cross cultivate those areas where equipment used for hauling and 
spreading has compacted soil. 

3.2 PLACING AND SPREADING OF TOPSOIL/PLANTING SOIL 

.1 Place topsoil after Owner’s Representative has accepted subgrade. 

.2 Spread topsoil in uniform layers not exceeding 100mm. 

.3 Keep topsoil 15mm below finished grade for sodded areas. 

.4 Manually spread topsoil around trees, shrubs and obstacles. 

.5 Avoid spreading or grading in wet, frozen, or saturated state. 

3.3 SOIL AMENDMENTS 

.1 Apply and thoroughly mix soil amendments and fertilizer into full specified depth 
of topsoil as determined by soil analysis. 

3.4 FINISH GRADING 

.1 Grade to eliminate rough spots and low areas and ensure positive drainage. 

.1 Prepare loose friable bed by means of cultivation and subsequent raking. 

.2 Consolidate topsoil to required bulk density using equipment approved by 
Owner’s Representative. 

.1 Leave surfaces smooth, uniform and firm against deep footprinting. 

3.5 ACCEPTANCE OF TOPSOIL 

.1 Owner’s Representative will inspect and test topsoil in place and determine 
acceptance of material, depth of topsoil and finish grading.  Approval of topsoil 
material subject to soil testing and analysis. 
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.2 All costs for soil testing and analysis to be borne by Contractor. 

3.6 PREPARATION FOR SODDING 

.1 Do not perform work under adverse field conditions such as frozen soil, 
excessively wet or dry soil or soil covered with snow, ice, or standing water. 

.2 Fine grade surface free of humps and hollows to smooth, even grade, elevations 
indicated, to tolerance of plus or minus 9mm for Turfgrass Nursery Sod, surface 
to drain naturally. 

.3 Remove and dispose of weeds; debris; stones 50mm in diameter and larger; soil 
contaminated by oil, gasoline and other deleterious materials; off site. 

.4 Cultivate fine grade approved by Owner’s Representative to 25mm depth 
immediately prior to sodding. 

3.7 SOD PLACEMENT 

.1 Lay sod within 36 hours of being lifted. 

.2 Lay sod sections in rows, longitudinally, along contours of slopes, joints 
staggered.  Butt sections closely without overlapping or leaving gaps between 
sections.  Cut out irregular or thin sections with sharp implements. 

.3 Roll sod as directed by Owner’s Representative.  Provide close contact between 
sod and soil by light rolling.  Use of heavy roller to correct irregularities in grade is 
not permitted. 

3.8 FERTILIZING PROGRAM 

.1 Fertilize during establishment and period of maintenance to following program: 

Date  Rate  Ratio 

May  70 kg/ha 3:0:0 

July  70 kg/ha 3:1:3 

September 25 kg/ha 1:2:3 

3.9 MAINTENANCE DURING ESTABLISHMENT PERIOD 

.1 Perform following maintenance operations from time of installation until 
acceptance: 

.1 Water sodded areas in sufficient quantities and at frequency required to 
maintain optimum soil moisture condition to depth of 75 to 100mm. 

.2 Cut grass to 40mm when it reaches height of 65mm.  Remove clippings 
which will smother grass.  Grass to be mowed twice. 

.3 Maintain sodded areas weed free. 

.4 Fertilize areas in accordance with fertilizing program.  Spread half of 
required amount of fertilizer in one direction and remainder at right angles 
and water in well. 
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3.10 ACCEPTANCE OF SOD 

.1 Turfgrass Nursery Sod areas will be accepted by the Owner’s Representative 
provided that: 

.1 Sodded areas are properly established. 

.2 Sod is free of bare and dead spots and without weeds. 

.3 No surface soil is visible from height of 1500mm when grass has been cut 
to height of 40mm. 

.4 Sodded areas have been cut minimum 3 times, and within 24 hours prior 
to acceptance. 

.5 Fertilizing in accordance with fertilizer program has been carried out at 
least once. 

.2 Areas sodded in fall will be accepted in following spring one month after start of 
growing season provided acceptance conditions are fulfilled. 

3.11 MAINTENANCE DURING WARRANTY PERIOD 

.1 Perform following operations from time of acceptance until end of maintenance 
period: 

.1 Lime, fertilize and mow sodded areas in Spring after acceptance. 

.2 Repair and re-sod dead or bare spots to approval of Owner’s Representative. 

.3 Grass warranty period shall be 12 months from acceptance. 

END OF SECTION 
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Part 1 - General 

1.1 DESCRIPTION OF WORK 

.1 This Section specifies requirements for furnishing all materials, labour, tools and 
equipment and performing all operations necessary for the complete 
reinstatement of surfaces and structures disturbed by work of this Contract. 

.2 Repair damage or disturbance to surfaces, properties and structures, within limits 
of the Site or elsewhere on other properties occupied, traversed or otherwise 
used by the Contractor during the Contract period to a condition equal to or 
better than that before work began, at no additional cost to the Contract. 

1.2 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling 

.2 Section 32 12 16 – Asphalt Paving 

.3 Section 32 16 00 – Concrete Sidewalks, Curbs and Gutters 

.4 Section 32 17 23 – Pavement Markings 

.5 Section 32 91 23 – Topsoil and Sodding 

1.3 REFERENCE STANDARDS 

.1 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.4 MAINTENANCE 

.1 Contractor shall take care and maintain all reinstated areas until final acceptance 
of the work. 

.2 Repair damaged areas to the approval of the Owner’s Representative. 

1.5 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Make submittals in accordance with Section 01 33 00 - Submittal Procedures. 

Part 2 - Products 

2.1 MATERIALS 

.1 Granular material:  in accordance with the requirements of Section 31 23 33.01 – 
Excavation, Trenching and Backfill. 

.2 Concrete material:  as specified in Section 32 16 00 – Concrete Sidewalks, 
Curbs and Gutters. 

.3 Asphalt material:  as specified in Section 32 12 16 – Asphalt Paving. 

.4 Pavement markings:  as specified in Section 32 17 23 – Pavement Markings. 
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.5 Grass surface materials:  as specified in Sections 32 91 23 – Topsoil and 

Sodding. 

Part 3 - Execution 

3.1 GENERAL 

.1 Maintain surfaces to be reinstated level with adjoining existing surfaces gravel 
until final reinstatement. 

3.2 CONCRETE SURFACES 

.1 Carry out final reinstatement of concrete surfaces as follows: 

.1 Cut back broken edges of original pavement to full depth, in straight lines. 

.2 Before placing final surface material, remove existing gravel to a depth 
indicated over disturbed area, grade and recompact.  Add gravel to 
compacted depths indicated.  Compact to not less than 100% of the 
maximum dry density in accordance with ASTM D698. 

.3 Place and finish concrete in accordance with Section 32 16 00 – Concrete 
Sidewalks, Curbs and Gutters. 

.4 Ensure finished surface is even, dense and matches grade of existing 
road or surface, as approved by the Owner’s Representative. 

3.3 ASPHALT SURFACES 

.1 Keep surface of asphalt paved roads and surfaces in good condition by repairing 
settlement of trench backfilling as described in Section 31 23 33.01 – Excavation, 
Trenching and Backfill. 

.2 Carry out final reinstatement of asphalt surfaces as follows: 

.1 Cut back broken edges of original pavement to full depth, in straight lines.  
Cut back 300mm minimum from edge of excavation to eliminate tension 
cracks.  Clean contact surfaces and apply tack coat before placing 
asphalt concrete. 

.2 Before placing final surface material, remove existing gravel to a depth 
indicated over disturbed area, grade and recompact.  Add gravel to 
compacted depths indicated.  Compact to not less than 100% of the 
maximum dry density in accordance with ASTM D698. 

.3 Supply, place, roll and compact asphalt mixture in accordance with 
Section 32 12 16 – Asphalt Paving. 

.4 Compact asphalt concrete in lifts not exceeding 50mm in thickness. 

.5 Ensure finished surface is even, dense and matches grade of existing 
road or surface, as approved by the Owner’s Representative. 

3.4 PAVEMENT MARKINGS 

.1 Reinstate existing pavement markings in locations as directed by the Owner’s 
Representative. 
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3.5 GRAVEL SURFACES 

.1 Reinstate gravel surfaces by placing 200mm compacted thickness of gravel at an 
elevation such that gravel surface is smooth and even with adjacent surfaces. 

.2 Place and compact gravel for surfaces in accordance with the requirements of 
PEI TIR General Provisions and Contract Specifications for Highway 
Construction. 

3.6 GRASS SURFACES 

.1 Sodding:  to Section 32 91 23 – Topsoil and Sodding.  Fine grade areas to be 
reinstated to smooth surface.  Grade to allow for topsoil and sod to be placed so 
finish grade is smooth and even with existing surfaces. 

END OF SECTION 
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Part 1 - General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling 

1.2 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM A48, Standard Specification for Gray Iron Castings. 

.2 ASTM C478M, Standard Specification for Circular Precast Reinforced 
Concrete Manhole Sections (Metric). 

.3 ASTM C478M, Standard Specification for Circular Precast Reinforced 
Concrete Manhole Sections (Metric). 

.4 ASTM C858, Standard Specification for Underground Precast Concrete 
Utility Structures. 

.5 ASTM C1244M, Standard Test Method for Concrete Sewer Manholes by 
the Negative Air Pressure (Vacuum) Test Prior to Backfill. 

.2 CSA Group (CSA) 

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction / Test Methods and Standard Practices for Concrete. 

.2 CSA A257, Standards for concrete pipe and manhole sections 

.3 CSA A3000, Cementitious Materials Compendium 

.4 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement. 

.5 CSA G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 
Procedures. 

.2 Submit shop drawings, manufacturer's test data and certification that materials 
meet requirements of this Section at least 2 weeks prior to commencing work.  
Include manufacturer's drawings, information and shop drawings for all manholes 
and catch basins. 

Part 2 - Products 

2.1 MATERIALS 

.1 Precast manhole and catch basin units:  to ASTM C478M, circular. 

.1 Top sections eccentric cone where identified on Drawings. 

.2 Precast bases to be approved by Owner’s Representative. 

.2 Joints:  to be made watertight using integral rubber O-rings. 

.3 Mortar: 
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.1 Cement: to CSA A3000. 

.4 Adjusting rings:  to ASTM C478M. 

.5 Frames, gratings, covers to dimensions as indicated and following requirements: 

.1 Metal gratings and covers to bear evenly on frames. 

.1 Frame with grating or cover to constitute one unit. 

.2 Assemble and mark unit components before shipment. 

.2 Gray iron castings:  to ASTM A48. 

.3 Bearing surfaces to be ground to eliminate surface imperfections. 

.4 Manhole/catch basin frames and covers:  heavy duty municipal type for 
road service and as indicated on the Drawings. 

.1 Adjustable manhole frames and covers: 

.1 Acceptable product:  Adjustable manhole frames and 
covers shall be Cone Shaped Frame / Autostable C-56M 
as manufactured by Bibby-Ste-Croix, Laperle, or approved 
equivalent, meeting the requirements of CSA B70.1.  The 
adjustable frame be supplied with a R-10 cover to form a 
complete unit. 

.2 Standard catch basin frames and covers: 

.1 Acceptable product:  R-10 frame and R-11 grate as 
manufactured by IMP Group Ltd., meeting the 
requirements of CSA B70.1. 

.3 Standard manhole frames and covers (off roadway only): 

.1 Acceptable product:  R-10 frame and grate with as 
manufactured by IMP Group Ltd., meeting the 
requirements of CSA B70.1. 

.4 Double catch basin frames and covers: 

.1 Acceptable product:  S401 or S411 double frame with 
grates (597mm x 597mm) as manufactured by Bibby 
Laperle, meeting the requirements of CSA B70.1. 

.5 Sanitary manhole covers shall be marked “SANITARY”. 

.6 Ladder rungs:  to CSA G30.18, No. 25M billet steel deformed bars, hot dipped 
galvanized to CSA G164. 

.1 Rungs to be safety pattern (drop step type). 

.7 Precast sluice boxes:  to ASTM C478M with pre-cut holes of sufficient size to suit 
the pipe lateral. 

.8 Granular bedding:  Class A in accordance with Section 31 23 33.01 - Excavating, 
Trenching and Backfilling. 

.9 Unshrinkable backfill:  in accordance with Section 31 23 33.01 - Excavating, 
Trenching and Backfilling. 
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.10 Sanitary manhole waterproofing:  All internal joints in sanitary manholes are to be 

sealed using butyl rope (ConSeal CS-202), then the exterior joint wrapped with a 
polyolefin backed exterior joint wrap (ConSeal CS-212) and then the complete 
exterior of the sanitary manhole shall be Blueskin wrapped.  Additionally, all lift 
holes for precast manhole sections shall be grouted prior to the manhole being 
wrapped in Blueskin. 

.11 For storm manholes connected to HDPE pipe installed by horizontal directional 
drilling, the manholes shall be supplied with flexible watertight gasket connectors 
that are compatible with the pipe type and manufacturer’s recommendations that 
are designed to prevent creep of the HDPE pipe. 

Part 3 - Execution 

3.1 EXCAVATION AND BACKFILL 

.1 Excavate and backfill in accordance with Section 31 23 33.01 - Excavating 
Trenching and Backfilling and as indicated. 

.2 Obtain approval of Owner’s Representative before installing manholes or catch 
basins. 

3.2 INSTALLATION 

.1 Construct units in accordance with details indicated, plumb and true to alignment 
and grade. 

.2 Complete units as pipe laying progresses. 

.3 Dewater excavation as directed by Owner’s Representative and remove soft and 
foreign material before placing concrete base. 

.4 Set precast concrete base on 150 mm minimum of granular bedding compacted 
in accordance with Section 31 23 33.01 - Excavating Trenching and Backfilling. 

.5 Precast units: 

.1 Set precast concrete base on 150 mm minimum of granular bedding 
compacted in accordance with Section 31 23 33.01 - Excavating 
Trenching and Backfilling. 

.2 Set riser sections on precast base and make joint watertight with O-ring 
gaskets.  Grout joints inside and out with non-shrink grout. 

.3 Plug lifting holes with non-shrink grout. 

.6 For sewers: 

.1 Place stub outlets at elevations and in position indicated. Provide type of 
gasket connection as indicated. 

.2 Install manhole benching where shown on the Drawings using concrete 
suitable for exposure classification C-2 as specified in CSA A23.1 

.7 Compact granular backfill to a minimum of 95% of the maximum dry density in 
accordance with ASTM D698. 
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.8 Place unshrinkable backfill in accordance with Section 31 23 33.01 - Excavating, 

Trenching and Backfilling. 

.9 Install frames and covers on applicable top sections to elevation shown on 
Drawings or as directed. 

.10 Clean units of debris and foreign materials. 

.1 Remove fins and sharp projections. 

.2 Prevent debris from entering system. 

3.3 ADJUSTING TOPS OF EXISTING UNITS 

.1 Remove existing gratings and frames and store for re-use at locations 
designated by Owner’s Representative. 

.2 Sectional units: 

.1 Raise or lower straight walled sectional units by adding or removing 
precast sections as required. 

.2 Raise or lower tapered units by removing cone section, adding, removing, 
or substituting riser sections to obtain required elevation, then replace 
cone section. 

.1 When amount of raise is less than 600 mm use grade rings. 

.2 When amount of raise is less than 150 mm use standard steel 
risers. 

3.4 FIELD TESTING OF SANITARY SEWER MANHOLES 

.1 All sanitary sewer manholes installed shall be leakage tested either by water test 
or air tightness test.  All tests shall be conducted by the Contractor, in the 
presence of the Owner’s Representative.  The Contractor shall notify the Owner’s 
Representative at least forty-eight (48) hours in advance of performing any tests. 

.2 The Contractor shall provide all labour, equipment and materials required to 
provide leakage tests on sanitary manholes. 

.3 Should any sanitary manhole test prove unsatisfactory, the Contractor shall 
excavate to determine the cause, make repairs, backfill and retest at his own 
expense. 

.4 The Contractor shall follow the procedures for testing as outlined in ASTM 
C1244M and the following: 

.1 Conduct testing one manhole at a time. 

.2 All lift holes shall be plugged, pipes entering the manhole shall be 
temporarily plugged, taking care to securely brace the pipes and plugs to 
prevent them from being drawn into the manhole. 

.3 The test head shall be placed at the top of the manhole in accordance 
with the manufacturer’s recommendations. 
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.4 A vacuum of 33.8 kPa (5 psi) of Hg shall be drawn on the manhole, the 

valve on the vacuum line of the test head closed, and the vacuum pump 
shut off.  The time shall be measured for the vacuum to drop to 30.4 kPa 
(4.4 psi) of Hg. 

.5 The manhole shall pass if the time for the vacuum reading to drop from 
33.8 kPa (5 psi) of Hg to 30.4 kPa (4.4 psi) of Hg meets or exceeds the 
values indicated in Table 3.4-1. 

TABLE 3.4-1 - Minimum Test Times for Various Manhole Diameters in Seconds 

Diameter, mm 

Depth, m 1050 1200 1350 1500 1800 

Time, in seconds 

2.4 17 20 23 26 33 

3.0 21 25 29 33 41 

3.7 25 30 35 39 49 

4.3 30 35 41 46 57 

4.9 34 40 46 52 67 

5.5 38 45 52 59 73 

6.1 42 50 58 65 81 

6.7 46 55 64 72 89 

3.5 CLEANING 

.1 Upon structure adjustment, removal of catchment device and all works 
associated with restoration around the structure, the Contractor shall provide all 
testing equipment, labour, incidentals, traffic control, etc., required to undertake 
an inspection of the system to verify its cleanliness.  This inspection must be 
done in the presence of the Owner’s Representative. 

END OF SECTION 
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General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling 

.2 Section 32 11 23 – Granular Surface 

1.2 REFERENCE STANDARDS 

.1 American National Standards Institute (ANSI) 

.1 ANSI B1.20.1, American National Standard Straight Pipe Threads. 

.2 ANSI B16, Gray Iron Pipe Flanges And Flanged Fittings: Classes 25, 125, 
And 250. 

.3 NSF/ANSI 61, Drinking Water System Components. 

.2 American Water Works Association (AWWA) 

.1 AWWA B300, Hypochlorites. 

.2 AWWA B301, Liquid Chlorine. 

.3 AWWA B303, Sodium Chlorite. 

.4 AWWA C105, Polyethylene Encasement for Ductile Iron Pipe Systems. 

.5 AWWA C110, Ductile-Iron and Grey Iron Fittings. 

.6 AWWA C111, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and 
Fittings. 

.7 AWWA C150, Thickness Design of Ductile-Iron Pipe. 

.8 AWWA C151, Ductile-Iron Pipe, Centrifugally Cast. 

.9 AWWA C153, Ductile-Iron Compact Fittings. 

.10 AWWA C200, Steel Water Pipe, 6 In. (150mm) and Larger. 

.11 AWWA C203, Coal Tar Protective Coatings and Linings for Steel Water 
Pipes. 

.12 AWWA C206, Field Welding of Steel Water Pipe. 

.13 AWWA C207, Steel Pipe Flanges for Waterworks Service, 4 In. through 
144 In. (100 mm through 3,600 mm). 

.14 AWWA C208, Dimensions for Fabricated Steel Water Pipe Fittings. 

.15 AWWA C500, Metal-Seated Gate Valves for Water Supply Service. 

.16 WWA C509, Resilient-Seated Gate Valves For Water Supply Service. 

.17 AWWA C600, Installation of Ductile-Iron Mains and Their Appurtenances. 

.18 AWWA C651, Disinfecting Water Mains. 

.19 AWWA C800, Underground Service Line Valves and Fittings. 

.20 AWWA C900, Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated 
Fittings, 4 In. through 60 In. (100mm Through 1500mm). 

.21 AWWA C906, Standard for Polyethylene (PE) Pressure Pipe and Fittings 
4 in. Through 63 in., for Water Distribution, NSF 14,61. 
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.22 AWWA C906, Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure 
Pipe, 4 In. (100 mm) and Larger. 

.3 American Society for Testing and Materials (ASTM) 

.1 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot 
Dipped, Zinc Coated, Welded and Seamless. 

.2 ASTM A307, Standard Specification for Carbon Steel Bolts, Studs, and 
Threaded Rod 60,000 psi Tensile Strength. 

.3 ASTM B88M, Standard Specification for Seamless Copper Water Tube 
(Metric). 

.4 ASTM D698, Standard Test Method for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3(600 kN-
m/m3)). 

.5 ASTM F714, Standard Specification for Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Outside Diameter. 

.6 ASTM F1674, Standard Test Method for Joint Restraint Products for Use 
with PVC Pipe. 

.4 American Water Works Association (AWWA)/Manual of Practice 

.1 AWWA M11, Steel Pipe - A Guide for Design and Installation. 

.2 AWWA M17, Fire Hydrants: Installation, Field Testing, and Maintenance. 

.3 AWWA M31, Distribution System Requirements for Fire Protection. 

.5 CSA Group (CSA) 

.1 CAN B137 Series, Thermoplastic Pressure Piping Standards Package. 

.6 Underwriters' Laboratories of Canada (ULC) 

.1 CAN/ULC-S520, Standard for Fire Hydrants. 

.2 CAN/ULC-S543, Standard for Internal-Lug, Quick Connect Couplings for 
Fire Hose. 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 
Procedures. 

.2 Submit shop drawings, manufacturer's test data and certification that materials 
meet requirements of this Section at least 2 weeks prior to commencing work. 

.3 Inform Owner’s Representative of proposed source of bedding materials and 
provide access for sampling at least 4 weeks prior to commencing work. 

.4 Pipe certification to be on pipe. 

1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Product Requirements. 

.2 Delivery and Acceptance Requirements:  deliver materials to site in original 
factory packaging, labelled with manufacturer's name and address. 
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.3 Storage and Handling Requirements: 

.1 Store materials in dry location off ground and in accordance with 
manufacturer's recommendations in clean, dry, well-ventilated area. 

.2 Store and protect materials from nicks, scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 

1.5 SCHEDULING OF WORK 

.1 Schedule Work to minimize interruptions to existing services. 

.2 Submit schedule of expected interruptions for approval and adhere to interruption 
schedule as approved by Owner’s Representative. 

.3 Notify Owner’s Representative in writing a minimum of 72 hours in advance prior 
to connecting to or locating existing water mains or in advance of any interruption 
in service. 

.4 The Owner’s Representative shall coordinate with the City regarding schedules, 
methods and procedures to be followed for isolating sections of the water system 
and connecting to existing water mains. 

.5 Notify Public Works and Fire Department of planned or accidental interruption of 
water supply to hydrants. 

.6 Advise emergency service providers of anticipated interference with movement of 
traffic. 

.7 Do not excavate near any existing water mains unless the exact location of all 
system valves have been determined and these valves have been tested and 
operated by the City. 

.8 Under no circumstances whatsoever shall the Contractor operate existing water 
main valves, fire hydrants, or make connections to existing water mains without 
the prior approval of the City.  Normally, the opening and closing of the valves 
will be conducted from 8:30 to 15:00 Monday to Friday. 

.1 All requests to use a fire hydrant or to operate a main valve will have to 
be done at least 24 hours in advance. 

.9 Provide and post "Out of Service" sign on hydrant not in use. 

Products 

2.1 GENERAL 

.1 All materials shall be supplied by the Contractor. 

.2 Diameter, material and strength class of pipe and fittings:  as indicated. 

.3 All pipe, valves and fittings on this project are to be supplied with nitrile 
gaskets. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) 33 14 16 
exp MON-21010097-A0 WATER DISTRIBUTION SYSTEM 
  Page 4 of 23 
 January 2024 
 
2.2 POLYVINYL CHLORIDE PIPE 

.1 Polyvinyl chloride pressure pipe:  to CSA B137.3-M, AWWA C900 or AWWA 
C905, Pressure Class 150, DR18 with ductile iron equivalent outside diameters, 
blue in colour with integral bells.  Push-on joint with continuous nitrile moulded 
ring gaskets. 

.1 Joints to be bell and spigot type with integral nitrile gasket.  This is a 
push-on joint and must be watertight.  The bell will be an integral and 
homogenous part of the pipe barrel.  Joints for PVC water pipe shall 
conform with ASTM D3139 and AWWA C900. 

.2 Molecularly Oriented Polyvinyl Chloride (PVCO) (Bionax or approved equivalent):  
CSA B137.3.1 and AWWA C909 certified with Ductile Iron equivalent outside 
diameters, blue in colour with integral bells, and pressure rated to 1620 kPa (235 
psi). 

.3 When using PVC/PVCO pipe, all fittings to be installed using grade 304 stainless 
steel bolts and nuts. 

.4 Approved pipe up to and including 450mm diameter is to arrive on site with 
factory-installed endcaps on both pipe ends and a tamper evidence seal on the 
bell end only. 

.1 Tamper evidence seals will display the manufacturer’s name and/or logo. 
Seals will straddle the cap and/or tape and the pipe.  Removal of the cap 
should render the tamper-evident seal unusable either by breaking the 
seal off or by leaving a message such as “Void” on the pipe. 

.5 Endcaps shall be installed at the factory and must be one of the following: 

.1 White, clear, or black plastic discs or cone shaped plugs fastened with 
tape. 

.2 Closed cell polypropylene foam (Charma Caps). 

.3 Polyethylene pipe plugs (by Taylor Made). 

2.3 FITTINGS 

.1 All fittings (as tees, bends, crosses, caps, and reducers) shall be: 

.1 Polyvinyl Chloride (PVC) pressure fittings meeting the requirements of 
AWWA C907 and CSA B137.2, Class 235 (for sizes 100mm through 
200mm). 

OR 

.2 Fittings shall be ductile iron conforming to AWWA C110 (1725 kPa), or 
compact ductile iron conforming to AWWA C153 (2415 kPa).  Fittings 
shall have mechanical joint ends supplied with nitrile gaskets conforming 
to AWWA C111 unless otherwise specified and shall be cement-mortar 
lined in accordance with AWWA C104.  Cast iron fittings shall only be 
used for main sizes where compact ductile iron fittings are not available. 

.2 Fittings will be complete with component parts.  PVC pressure fittings shall be 
the push-on bell and spigot type. 
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.3 When using PVC/PVCO pipe, all fittings to be installed using grade 304 stainless 
steel bolts and nuts. 

.4 Mechanical joints for all fittings shall be complete with nitrile gaskets without lead 
tip and with double duct backing, stainless steel bolts with nuts, unless otherwise 
specified. 

2.4 PIPE RESTRAINTS 

.1 PVC pipe restrainers shall be in accordance with the latest edition of ASTM 
F1674 and shall be ULc listed and FM approved, and designed for use on 
AWWA C900 PVC pipe from the following list; 

.1 Uniflange series 900, 1300, 1350, 1390 

.2 Megalug series 2000 

.3 Sigma One-Lok 

.4 Sigma PV-Lok 

.5 STAR PVCGRIP Series 3500. 

.6 STAR PVC Stargrip Series 4000 

.7 Clow Restrainers 300, 350, 360, or 390 

.8 U.S. Pipe MJ Field Lok Series PV 

.9 TUFGrip Dual Wedge Series 1500 

.10 Smith-Blair Cam-lock 120 

.11 Ford SO-EZ RCPP 

.12 Ford SO-EZ RCDP 

2.5 COUPLINGS 

.1 Ductile iron couplings shall be epoxy coated with high-strength low-alloy steel tee 
bolts and nuts, suitable for a minimum working pressure of 1034 kPa. 

.2 Couplings are to be suitable for the type of pipe being connected.  The 
Contractor is responsible to confirm the actual outside diameter of the pipes and 
ensure proper coupling sleeve lengths.  Gaskets shall be provided by the 
Contractor to suit the range in pipe size for the specific application. 

.3 The minimum coupling sleeve length shall be 178mm for pipe diameters 100mm 
- 200mm as manufactured by Dresser, Romac Industries, Inc. or approved 
equivalent. 

.4 The minimum coupling sleeve length shall be 200mm for pipe diameters 250mm 
- 300mm as manufactured by Dresser, Romac Industries, Inc. or approved 
equivalent. 

.5 The minimum coupling sleeve length shall be 250mm for pipe diameters 350mm 
and larger as manufactured by Dresser, Romac Industries, Inc. or approved 
equivalent. 
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2.6 GATE VALVES 

.1 Gate valves shall meet the requirement of the latest AWWA C509 or AWWA 
C515 resilient seated gate valves.  Valves will be epoxy coated, iron body, brass 
mounted with non-rising stems, and come complete with steel tee bolts and nuts 
and a 50mm square operating nut.  Valves to be McAvity, Clow, Mueller, or 
approved equivalent and are to open counter clockwise and be complete with 
component parts. 

2.7 TAPPING SLEEVES 

.1 Tapping sleeves shall be stainless steel complete with stainless steel bolts and 
nuts tightened using a torque wrench to the manufacturer’s specification 
providing a complete seal around the circumference of the pipe.  A concrete 
thrust block is required.  The following stainless steel tapping sleeves with ductile 
iron outlet flanges will be acceptable: 

.1 Ford Fast 

.2 Smith-Blair/Rockwell #662 

.3 Romac “SST” 

.4 Mueller model H304 

.5 Robar 6606 Lifter bar 

.2 Tapping valves shall be the resilient-seated type, meeting the requirements of 
AWWA Standard C509 or 515 for gate valves.  Tapping valves shall have a 
flanged mechanical joint, complete with high-tensile steel tee bolts and nuts, 
tightened using a torque wrench to the manufacturer’s specification and shall be 
AVK, McAvity, Mueller, or approved equivalent. 

2.8 VALVE BOXES 

.1 Valve boxes: to AWWA C500 and as follows: 

.1 Two piece sliding type with cover and centering disc, adjustable for depth 
of pipe below finished grade. 

.2 Covers marked "WATER". 

.3 Lugged to prevent turning and rolling of cover and cover notched to suit. 

.4 Have clear opening of 135mm. 

.5 Bonnet on the bottom section which is capable of enclosing the packing 
gland section of the gate valve. 

.6 Acceptable products: 

.1 Mueller MVB composite valve box or approved equivalent. 

2.9 SERVICE CONNECTIONS 

.1 Service lateral piping shall be minimum 25mm diameter. 
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.2 Crosslinked polyethylene (PEXa) municipal tubing for pressure applications:  to 
AWWA C904, ASTM F876 and CSA B137.5.  Pipe shall be rated for 1103 kPa at 
23oC.  Install a stainless-steel support liner inside the pipe at each compression 
joint and at corporation stop connections. 

.1 Acceptable products:  Rehau – Municipex and Uponor – AquaPex. 

.3 Joints:  compression type, minimum pressure rating 1045 kPa. 

.1 Acceptable products:  Mueller 110, H-15403N/H-12940 and Cambridge 
Brass 118NL-H3H3/119NL-H3H3. 

.4 Corporation stop:  brass to ASTM B62, compression type, inlet threads to AWWA 
C800. 

.1 Acceptable products:  Mueller H-15008N up to 25mm and Mueller H-
15023N for 38mm to 50mm; Cambridge Brass 301. 

.5 Curb stop and drain:  brass to ASTM B62, compression type joints and O-ring 
seal. 

.1 Acceptable products:  Mueller Mark II Oriseal H-15219N and Cambridge 
Brass 203NL. 

.6 Service clamp:  bronze body, confined o-ring seal cemented in place, and straps 
suitable for connecting main.  Outlet tapped and threaded to AWWA C800. 

.7 Service box:  adjustable type, cast-iron bottom section, cast-iron lid with 
recessed pentagon nut and internal stem to suit depth of bury.  Service box to 
have appropriate foot piece.  Rod material to be 416 stainless steel complete 
with stainless steel cotter pin. 

.1 The following service boxes are approved for use for 25mm curb stops in 
the City of Charlottetown: 

.1 Mueller A726 

.2 Bibby (equivalent to above) 

.2 The following service boxes are approved for use for 38mm - 50mm curb 
stops in the City of Charlottetown: 

.1 Mueller A728 

.2 Bibby (equivalent to above) 

.3 Curb stops larger than 50mm shall be equipped with regular valve boxes 
as per Clause 2.8. 

.8 Water service saddles shall be manufactured in compliance with AWWA C800, 
brass components shall conform to ASTM B62, confined O-ring seal cemented in 
place, T304L stainless steel straps conforming to ASTM A240/A240M suitable for 
connecting to a main, T304L stainless steel and/or Integral Bronze Flanged nuts.  
The outlet end shall be tapped and threaded to AWWA C800. 

.1 Acceptable product:  Mueller (Series BR1S or BR2S) or Cambridge Brass 
Series 812. 
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.2 Service saddles must be used for all service connections on PVC pipe 
and all taps larger than 25 mm in diameter.  Service saddles for services 
larger than 25 mm shall require two wide straps. 

2.10 HYDRANTS 

.1 Supplied as per the City standard. 

.2 Dry barrel type:  to AWWA C502 and as follows: 

.1 Depth of bury:  as indicated. 

.2 Barrel:  two piece with safety break-away flange and stem. 

.3 Main valve:  resilient type, 134mm minimum diameter. 

.4 Inlet connection:  mechanical joint, 150mm diameter. 

.5 Nozzles:  two 65mm hose and one 114mm pumper, with threads (5 TPI) 
to standard City of Charlottetown Thread. 

.6 Direction to of opening:  counter clockwise. 

.7 Operating nut:  0.75 inch pentagon. 

.8 Colour:  to standard of Authority having jurisdiction (red body and silver 
caps). 

.9 Acceptable products: Brigadier M-67, with brass to brass or brass to 
bronze seating. 

2.11 THRUST RESTRAINT 

.1 Thrust blocks shall be cast-in-place concrete with a minimum 28-day 
compressive strength of 25 MPa and Grade 400 reinforcing steel where 
indicated. 

.2 Concrete thrust blocks to extend into bottom and sides of trench, and also above 
the pipe; a minimum of 150mm for all horizontal bends and a minimum of 300mm 
for vertical bends. 

2.12 MECHANICAL JOINT RESTRAINT 

.1 Joint restraint system components may be used in lieu of thrust blocks, subject to 
the written approval from the Owner’s Representative.  Such approvals shall be 
based on the Manufacturer’s Specifications, Engineer’s design notes and detail 
drawings showing proposed joint restraint systems.  Approvals to be obtained 
prior to installation. 

.2 Restraining devices shall incorporate a series of mechanical serrations on the 
inside diameter to provide positive restraint, exact fit, 360o contact or wedge type 
and support of the pipe wall complete with stainless steel bolts and nuts.  They 
shall be corrosion resistant, ductile-iron epoxy coated, with stainless steel tee 
bolts and nuts. 

.3 Mechanical joint restraint device: (75mm to 400mm) ductile iron follower gland to 
AWWA C153 and C111 with multiple wedge restraining mechanism, minimum 
pressure working rating 2410 kPa and minimum safety factor of 2:1.  Lugs to 
have twist-off torque nuts.  Acceptable product by EBAA Iron Sales Inc. 
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.4 Mechanical Joint restraint for PVC watermain to be, GripRing Pipe Restrainer by 
Romac, Uni-Flange Series 1500 “Circle Lock” by Ford Meter Box, One-Lok 
Model SLCE by Sigma, PVC StarGrip Series 4000 by Star, or approved 
equivalent. 

2.13 DISINFECTANT 

.1 Sodium hypochlorite or calcium hypochlorite:  to AWWA B300. 

.2 Liquid Chlorine:  to AWWA B301. 

2.14 REDUCING AGENT 

.1 Hydrogen Peroxide, 35% by mass commercial grade. 

2.15 MARKER TAPE AND TRACER WIRE 

.1 Underground warning tape:  minimum 150mm wide, metal detector warning tape, 
clearly marked "Caution - Buried Water Line", colour blue. 

.2 RW90, number 10 gauge (AWG), single stranded, insulated copper wire with 60 
mil of black cross linked polyethylene (XCPE) insulation specifically 
manufactured for direct burial application or approval equivalent. 

2.16 MARKERS 

.1 Timber maker stake, 40mm x 90mm painted blue.  Must be installed as location 
marker for end of service at property line. 

.2 Hydrant marker:  fabricate from 40mm O.D. polyethylene pipe, with ductile iron 
anchor plate.  Pipe shall be fluorescent orange in colour and have an overall 
height of 1.8 metres.  Standard of acceptance:  as manufactured by CKT 
Investments, Winnipeg, Manitoba. 

2.17 GRANULAR BEDDING AND BACKFILL 

.1 As specified in accordance with Section 31 23 33.01 - Excavating, Trenching and 
Backfilling. 

2.18 RIGID INSULATION 

.1 Rigid polystyrene insulation to CAN/CGSB-51.20, type 4, minimum compressive 
strength 415 kPa (60 psi). 

.1 Acceptable products:  HI60 as manufactured by Dow Chemical of 
Canada, Foamular 600 as manufactured by Celfortec Inc. 

2.19 GEOTEXTILE FABRIC 

.1 Non-woven geotextile Terrafix 270R or equivalent. 
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2.20 CATHODIC PROTECTION 

.1 All metallic structures associated with new PVC water mains shall be cathodically 
protected using packaged zinc anodes, unless they are fusion epoxy-coated with 
stainless steel connectors (complete with anti-galling compound).  Any nicks in 
the protective epoxy-coated shall be repaired in the field with a bituminous 
coating. 

.1 Sacrificial zinc anodes shall be pre-packaged and made of high grade 
electrolytic zinc, 99.99% pure and conform in composition to the latest 
edition of ASTM B418 Type II and shall be composed of the following: 

 
Aluminum 0.005% maximum 
Cadmium 0.003% maximum 
Iron 0.0014% maximum 
Lead 0.003% maximum 
Copper 0.002% maximum 
Zinc remainder  

 

.2 The zinc anode shall be pre-packaged in a cardboard cover containing a 
low resistivity backfill consisting of: 

 
Hydrated gypsum 77% ± 2% 
Bentonite 15% ± 1% 
Sodium Sulfate   8% ± 1% 

 

.3 The backfill shall have a grain size so that 100% is capable of passing 
through a #20 screen and 50% will be retained by a #1000 screen. 

.4 Anodes shall be kept dry prior to installation.  Anodes shall carry a label 
identifying the manufacturer, the product ID number, the type and net 
weight of anode, metal and backfill composition. 

.5 The anode shall be supplied with 3 metres of AWG no 10/7 strand copper 
cable having RWU-90 white insulation.  The cable shall be silver soldered 
to the steel core, which extends the full length of the anode casting, and 
shall be moisture sealed with self-amalgamating tape and electrical tape. 

.6 To guarantee the quality of the high purity zinc, an “Affidavit stating the 
metallurgical analysis of the anode composition” shall be provided by the 
supplier, when requested by the Owner’s Representative, prior to start of 
the contract. 

.2 Exothermic Weld Equipment shall be as manufactured by “Cadweld” Erico 
Products, “Thermoweld” Continental Industries, or approved equivalent. 
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.3 Anodes shall be connected to copper service pipes either by grounding tail nuts 
on corporation stops, or by silicone bronze grounding clamps directly on the 
service pipe.  A protective coating shall be installed over the clamp, which shall 
be composed of a synthetic fabric saturated with a blend of microcrystalline 
petroleum wax, plasticizer and corrosion inhibitors, meeting the requirements of 
the latest AWWA Standard C217.  (e.g. 102mm wide Tec-Tape by Trenton 
Corporation) 

2.21 PROTECTIVE COATING 

.1 All mechanical joints, flanges, nuts and bolts of pipes, valves and fittings shall be 
protected from corrosion with the use of anti-corrosion petrolatum paste, tape 
and mastic. 

.2 The Contractor shall transport and store coating materials at temperatures 
between 5oC and 30oC.  The Contractor shall ensure surface to be coated is free 
of loose coating, rust, soil, and other foreign matter; apply priming paste to areas 
after surface preparation is complete; apply mastic to irregular surfaces to ensure 
smooth surfaces and no air pockets; apply tape spirally to areas receiving paste 
or mastic using a 55% overlap wrapping technique; and wrap protected areas 
with 200 micron polyethylene sheet prior to backfilling 

.3 Anti-corrosion petrolatum paste, tape and mastic. 

.1 Acceptable product: Winn & Coales (Denso) Ltd., Trenton or Petro. 

.2 Apply protective coating in strict conformance with product manufacturer's 
recommendations. 

.4 Protective sheet:  polyethylene sheet 200 microns (8 mil) thick. 

Execution 

3.1 PREPARATION 

.1 Carefully inspect products for defects and remove defective products from site. 

.2 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris 
and water before installation. 

.1 Inspect materials for defects to approval of Owner’s Representative. 

.2 Remove defective materials from site as directed by Owner’s 
Representative. 

.3 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to 
prevent soil erosion and discharge of soil-bearing water runoff or airborne 
dust to adjacent properties and walkways, according to sediment and 
erosion control drawings and requirements of authorities having 
jurisdiction. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures 
during construction until permanent vegetation has been established. 
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.3 Remove erosion and sedimentation controls and restore and stabilize 
areas disturbed during removal. 

3.2 TRENCHING 

.1 Do trenching Work in accordance with Section 31 23 33.01 - Excavating, 
Trenching and Backfilling. 

.2 Trench alignment and depth to approval of Owner’s Representative prior to 
placing bedding material and pipe. 

3.3 GRANULAR BEDDING 

.1 Dewater excavation, as necessary, to allow placement of granular bedding in the 
dry. 

.2 Place bedding in unfrozen condition. 

.3 Place minimum thickness of 150mm of approved granular material on bottom of 
excavation and compact to a minimum of 95% of the maximum dry density in 
accordance with ASTM D698. 

.4 Shape bed true to grade to provide continuous uniform bearing surface for pipe. 

.5 Shape transverse depressions in bedding as required to suit joints. 

.6 Clear stone (drainage Class D material) may be used in wet or freezing 
conditions only where specified or with the prior approval of the Owner’s 
Representative. 

3.4 PIPE INSTALLATION 

.1 Terminate building water service at property line opposite point of connection to 
main. 

.1 Install coupling necessary for connection to building plumbing. 

.2 If plumbing is already installed, make connection; otherwise cap or seal 
end of pipe and place temporary marker to locate pipe end. 

.2 Pipe shall be thoroughly inspected in the field before and after laying.  Any 
defective or damaged pipe shall be immediately removed from the site and 
replaced with new sound material at the Contractor’s expense. 

.3 The installation of all water mains and fittings shall be in accordance with the 
recommendations of the manufacturer and appropriate AWWA standards unless 
specified herein. 

.4 Proper implements, tools and facilities shall be provided and used by the 
Contractor for the safe and efficient execution of the Work.  All pipe and fittings 
shall be carefully lowered into the trench in such a manner as to prevent damage 
to them.  Under no circumstances shall pipe or accessories be dropped or 
dumped into the trench. 

.5 Handle and join pipe in accordance with the recommendations of the 
manufacturer and appropriate AWWA standards unless specified herein. 
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.6 Place appropriately sized and designated swabs into the pipe at as many 
locations as needed to ensure that every section of water main is swept by a 
swab when first charging the water main with water. 

.7 Lay pipes on prepared bed, true to line and grade.  The minimum depth of cover 
shall be 1.8m measured from finished grade to the top of the pipe.  Ensure barrel 
of each pipe is in contact with shaped bed throughout its full length.  Replace 
defective pipes.  Correct pipes which are not in true alignment or grade.  The 
pipes shall be laid with no reverse grades, humps or sags unless indicated on the 
Drawings. 

.8 Face bell ends of pipe in direction of laying.  For mains on a grade of 2% or 
greater, face bell ends up-grade. 

.9 There shall be no deflection allowed at the joints.  The pipe shall not be bent.  
The pipe shall be laid true to line and grade. 

.10 Keep jointing materials and installed pipe free of dirt and water and other foreign 
materials.  Whenever work is stopped, install a removable watertight bulkhead at 
open end of last pipe laid to prevent entry of foreign materials and block pipes in 
an approved manner to prevent creep during down time. 

.11 Cut pipes in an approved manner as recommended by pipe manufacturer, 
without damaging pipe or its coating and to leave a smooth end at right angles to 
axis of pipe. 

.12 Install gaskets to manufacturer's recommendations. Support pipes with hand 
slings or crane as required to minimize lateral pressure on gasket and maintain 
concentricity until gasket is properly positioned. 

.13 Avoid displacing gasket or contaminating gasket with dirt or other foreign 
material.  Gaskets so disturbed or contaminated shall be removed, cleaned, 
lubricated and replaced before jointing is attempted again. 

.14 Ensure completed joints are restrained by compacting bedding material 
alongside and over installed pipes before laying next length of pipe or as 
otherwise approved by Owner’s Representative. 

.15 Apply sufficient pressure in making joints to ensure that joint is completed to 
manufacturer's recommendations. 

.16 Mechanical joint connections and tightening and torquing of bolts shall be in 
accordance with the manufacturer’s instructions and recognized good practice. 

3.5 CONNECTING TO EXISTING WATER MAINS 

.1 Connect new mains to existing main as indicated. 

.2 Under no circumstances whatsoever shall the Contractor operate existing water 
main valves or make connections to existing water mains without the prior 
approval of the City. 

.3 Prior to cutting into existing main, verify outside diameter and type of pipe.  Do 
not cut main unless all items required to complete connection are on hand. 
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.4 Prior to connecting to the existing main, test against the existing valve.  Test to 
be as per Clause 3.15.  Confirm after tightness and document any leakage rate. 

.5 It is the Contractor’s responsibility to ensure that their operations do not 
contaminate the public water supply.  If at any time, the water in the existing 
system becomes contaminated through actions by the Contractor, whether or not 
due to negligence, the Contractor shall be held financially accountable for any 
corrective action taken by the City of Charlottetown, as well as for the cost of 
defending any settlement of all claims resulting from their negligence, including, 
but not limited to, costs and attorneys’ fees. 

3.6 VALVE BOXES 

.1 Valve boxes shall be set on gate valves as indicated on the Drawings.  The valve 
box shall be set so as not to transmit stress to the valve and shall be accurately 
centered over the wrench nut of the valve, with the valve box set plumb.  Boxes 
will not be required where valves are in chambers. 

.2 Place frame and cover on top section to elevation indicated.  Valve box tops and 
cover elevation shall be set flush with grade elevation or as is required to permit 
clear access and protect from damage due to vehicles, snowplows, grass cutting, 
etc. 

.3 Clean valve boxes of debris and foreign materials; remove fins and sharp 
projections. 

.4 Should the Contractor encounter a valve box or curb box requiring repair or 
extension, the box will be excavated and the repair or extension performed using 
materials and methods conforming to this Section.  Upon completion of the 
repair, the box will be properly adjusted and backfilled in accordance with Section 
31 23 33.01 - Excavating, Trenching and Backfilling. 

3.7 HYDRANTS 

.1 Hydrants shall be installed in accordance with AWWA M17 and at the locations 
as indicated on the Drawings or where directed. 

.2 Install gate valve and cast-iron valve box on hydrant branch as indicated. 

.3 Set hydrants plumb, with hose outlets parallel with edge of pavement or curb line, 
with pumper connection facing roadway. 

.4 Hydrants are to be supplied such that they are delivered with the correct bury for 
the location planned for each hydrant.  Bury extensions are to be avoided where 
possible and if required are to be installed by the manufacturer’s representative.  
As much as possible, hydrants shall be set at the appropriate elevation that 
permits a level approach to the hydrant from the shoulder of the road with the 
break away flange at the correct elevation as detailed by the manufacturer’s 
recommendations.  Prior to ordering fire hydrants elevations are to be obtained to 
confirm the correct bury for each location. 

.5 Place concrete thrust blocks as indicated.  Do not obstruct drain holes. 
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.6 Provide drainage not less than 0.5 m³ in volume and backfill with clear stone to a 
level 150mm above drain holes from hydrant to main. 

.7 Place geotextile over clear stone from hydrant to main. 

.8 Notify Owner’s Representative if water table is above drain holes.  Plug drain 
holes and install permanent identification marker on hydrant. 

.9 Place appropriate sign on installed hydrants indicating whether or not they are in 
service during construction. 

3.8 VALVES AND APPURTENANCES 

.1 Install valves and appurtenances where shown on Drawings in accordance with 
manufacturer's recommendations. 

.2 On direct buried valves, install valve boxes plumb and centered over operating 
nut, using centering disc, and true to line and grade. 

.3 Valves shall be properly joined to the mains with mechanical joint restraints 
connections according to the requirements of the manufacturer and recognized 
good practice.  The valves shall be set so the valve stems are vertical and plumb. 

.4 Use thrust anchors for valves greater than 150mm on PVC pipe. 

3.9 TRACER WIRE 

.1 Install tracer wire on all non-ductile iron watermains, hydrant laterals and water 
services except where such water service pipe is of copper material.  Install the 
wire in such a manner to be able to properly trace all watermains, hydrant 
laterals and water services without loss or deterioration of signal or without loss 
or without the transmittal signal migrating off the tracer wire. 

.2 At the point of connection between the cast and ductile iron watermains with any 
non-iron watermains, connect the tracer wire to the first valve box or as directed 
by the Owner’s Representative. 

.3 Lay tracer wire flat and securely affix to the pipe at three (3) metre intervals. 
Protect the wire from damage during the excavation of the works.  No breaks or 
cuts in the tracer wire insulation will be permitted. 

.4 Except for approval splices in connections, tracer wire must be continuous and 
without splices from valve box to valve box, valve box to fire hydrant or fire 
hydrant to fire hydrant. 

.5 Test the tracer wire system for functionality after it has been confirmed and 
demonstrated that the entire tracer wire system is installed and is functioning 
properly. 

3.10 SERVICE CONNECTIONS 

.1 Tapping of water mains shall be with use of proper tools and equipment and 
according to recognized good practice and in compliance with the pipe 
manufacturer’s specifications unless specified herein. 
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.2 Contractor shall make individual contact with property owners and confirm the 
proposed location of curb stop prior to installation. 

.3 Install services at locations indicated. 

.4 Do not tap closer than 1000mm to adjacent service or pipe joint.  Tap water main 
and install corporation stops at 2:00 o'clock or 10:00 o'clock positions using type 
of connection and tapping method appropriate for type, size and pressure of 
water main.  A goose neck shall be provided in all service lateral piping, near the 
water main and laid on the horizontal. 

.5 New water service laterals shall be one continuous length of water service pipe 
from corporation stop to curb stop. 

.6 Follow manufacturer's instructions including installing to recommended torque.  
Check torque for each installation. 

.7 Lay service pipe from water main to curb stop in evenly graded trench with 
bedding as indicated. 

.8 Install curb stop at street line, or where indicated.  Ensure that curb stop is 
properly oriented. 

.9 Leave corporation stop fully open.  Operate curb stop to ensure flow, then close 
curb stop and leave closed. 

.10 Install service box over curb stop, set plumb, with top flush with finished grade. 

.11 Place temporary marker stake at end of each service lateral, extending from pipe 
end at pipe level to 600mm above grade.  Paint exposed portion of stake BLUE 
with designation WATER in black. 

3.11 MARKER TAPE 

.1 Place marker tape in trench to 450mm below top of finished grade. 

3.12 PIPE RESTRAINT FOR VERTICAL BENDS 

.1 Where vertical bends are required and a thrust block is not specified, the 
Contractor shall restrain the fitting and the bell and spigot joints as required.  It 
shall be the Contractor’s responsibility to determine the total length of pipe 
restraint by an approved pipe thrust restraint program or method.  The length of 
restraint shall be submitted to the Owner’s Representative for approval in 
advance of installation.  Mechanical joint pipe restraints shall be installed in 
accordance with the manufacturer's recommendations. 

3.13 THRUST BLOCKS 

.1 Except where dimensioned on Drawings, dimensions of thrust blocks to be 
determined by Owner’s Representative when receiving surfaces are ready for 
inspection. 

.2 Place concrete thrust blocks between valves, plugs, caps, bends, reducers and 
fittings to solid undisturbed ground or as directed by Owner’s Representative. 
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.3 In placing concrete, take care not to disturb pipe alignment around or adjacent to 
the work.  Keep joints and couplings free of concrete.  Provide polyethylene 
sheet bond breaker between valve/fitting and concrete. 

.4 Do not backfill directly over concrete within 24 hours after placing. 

.5 For restrained joints:  only use restrained joints approved by Owner’s 
Representative. 

3.14 INSULATION 

.1 Install rigid insulation boards over water main where indicated.  Do not disturb or 
break insulation boards during backfilling. 

3.15 CATHODIC PROTECTION 

.1 Anodes shall be installed using exothermic welding “Cadweld” tools and 
products, or by wrapping around bolts and securing with a second nut, as per the 
following: 

.1 Cast iron and plain ductile iron fittings 200mm diameter and smaller:  one 
(1) packaged 5.5 kg zinc anode on each structure.  All larger diameter 
fittings require 11 kg zinc anodes. 

.2 Hydrants:  One (1) packaged 11 kg zinc anode shall be installed on each 
hydrant boot if stainless steel tee bolts and nuts (complete with anti-
galling compound) are not used. 

.3 Copper services (all sizes):  One (1) 11 kg zinc anode at each curb stop.  
Copper services longer than 20m in length shall receive one additional 
anode for each 20m of additional length or fraction thereof.  Protective 
coating shall be applied with 25mm minimum overlap in accordance with 
manufacturers’ suggested application procedures. 

.4 When replacing a water main, one (1) packaged 11 kg zinc anode shall 
be installed on all exposed copper services. 

.2 All thermite welds shall be made utilizing copper wire sleeves and individual 
components shall not be interchanged between different manufacturers.  Weld 
material shall be equal to that specified for “Cadweld” equipment.  Coating 
materials shall be removed from the surface over an area just sufficient to make 
the connection (70mm X 70mm standard).  The steel surface shall be cleaned to 
white metal by grinding or filling prior to welding the conductor.  Surface must be 
shiny-clean and dry.  Resin-impregnated grinding wheels will not be allowed. 

.1 A 22-ounce hammer shall be used by the Contractor for testing 
adherence by striking a blow to the weld.  Care shall be taken to avoid 
hitting the wires. 

.2 All exposed metal at thermite weld locations shall be protected using 
bituminous coating, and shall be TC Mastic as manufactured by Tapecoat 
Company, Bitumastic 50, as manufactured by Koppers Company, Inc., A-
51 by Royston Roskote, or approved equivalent.  Spray-on mastic will not 
be accepted. 
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.3 When using the “double nut” method, the copper wire is to be wrapped 
several times around the bolt and secured with the second nut and then 
wrapped with neoprene tape.  The bolt must be scraped down to bare 
metal prior to wrapping the wire. 

.3 All non stainless-steel bolts used for connections of couplings, when not attached 
to a water main fitting, shall be corrosion-protected with zinc anode caps installed 
alternately on every other bolt.  (e.g. when joining a PVC repair pipe section to an 
existing ductile or cast iron water main pipe).  Alternately, all couplings (gland 
packs) connected to one fitting (e.g. Tee) may be protected with one (1) zinc 
anode attached to each coupling. 

.4 Anode shall be installed in the trench a minimum of 500mm horizontally and a 
minimum of 300mm below the fitting or structure that it is protecting.  Wires shall 
be laid straight and without kinks.  The bottom of the trench shall be free from 
stones or other materials, which might injure the insulation or the conductors.  
Anodes shall not be handled by their lead wires as this can damage the anodes 
internal wire connection. 

.5 When placing the backfill, care shall be taken so that the anode is not disturbed 
and that the thermite weld is not subject to strain. 

.6 Excavate a hole to a minimum of 75mm larger than the diameter of the anode, 
and to a depth of 300mm below the fittings to be protected. 

3.16 PROTECTIVE COATING 

.1 Application of Protective Coatings shall be in accordance with product 
manufacturer's instructions and AWWA C105. 

3.17 BACKFILL 

.1 Place backfill material in unfrozen condition. 

.2 Place approved backfill material in uniform 150mm layers to full width, alternately 
on each side of pipe, so as not to displace it laterally or vertically, up to grades as 
indicated. 

.3 Compact each layer to a minimum of 95% of the maximum dry density in 
accordance with ASTM D698, taking special care to obtain required density 
under haunches. 

3.18 COMMISSIONING PLAN 

.1 The Contractor shall provide a Water System Commissioning Plan outlining the 
measures that will be taken for the hydrostatic testing, chlorination and 
disinfection of the water system.  This plan is to indicate the areas to be tested, 
the sequence of testing and the sample locations for bacteriological tests.  This 
plan shall follow all requirements set forth in this specification and be provided to 
and approved by the Owner’s Representative prior to any testing taking place. 

.1 Unless otherwise approved, the maximum length of watermain that can 
be tested shall be limited to 400m. 
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3.19 LEAKAGE TESTING GENERAL 

.1 Provide labour, equipment and materials required to perform hydrostatic and 
leakage tests.  Tests are to be conducted in accordance with AWWA C600. 

.2 The operation of any existing valve not part of the new construction and any new 
valve that isolates the new system from the existing system, shall be by 
Charlottetown Water and Sewer Corporation staff.  Twenty-four hours notice is 
required by the Charlottetown Water and Sewer Corporation staff for all filling, 
flushing or chlorination operations for new construction. 

.3 All services, hydrants, mains, and other appurtenances shall be included in the 
system test. 

.4 Perform tests in presence of the Owner’s Representative. 

.5 All valves must be pressure tested, including hydrant valves. 

.6 Where hydrant extensions are required, install extensions prior to testing. 

.7 Open all valves in test section. 

.8 Expel air from main by slowly filling with potable water.  Install corporation stops 
at high points where no air-vacuum release valves are installed.  After testing, 
remove corporation stops and install plugs. 

.9 Ensure all air release valves on section being tested are installed and operational 
before testing.  Fill the watermain, for testing.  Pipeline to remain filled for not 
less than 24 hours prior to pressure test.  Ensure all air is purged before starting 
pressure and leakage tests. 

3.20 TESTING OF PVC MAINS 

.1 Gradually increase water pressure inside pipe until it reaches 1035 kPa at the 
lowest location under test.  Maintain pressure test for two hours. 

.2 Measured leakage of water as measured by a water meter approved by the 
Owner’s Representative. 

 
Q = LD√P 

         795,000 
 

where  Q = allowable leakage in litres per hour; 
L = length of pipe tested, in meters (m); 
D = nominal diameter of pipe in millimetres (mm); 
P = test pressure in kilopascals (kPa). 

.3 The allowable leakage shall not be exceeded between adjacent valves. 

.4 If length of test section exceeds 400m, allowable leakage must not exceed 
allowable leakage for 400m.  All valves must be pressure tested, including 
hydrant valves. 
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3.21 TESTS TO BE REPEATED 

.1 Should tests disclose leakage, locate and repair defective pipes, or joints, to 
approval of Owner’s Representative. 

.2 Tests to be carried out, at Contractor's expense to determine success or 
otherwise of remedial measures applied to pipework.  These tests to be repeated 
at Contractor's expense until results show that remedial measures have been 
successful. 

.3 Following acceptance of field tests, should the Owner’s Representative suspect 
the water main, for any reason, no longer complies with requirement of the test, 
he may order a second test and should the length of pipeline prove defective, 
Contractor shall repair or make good defect at his own expense. 

3.22 FLUSHING AND DISINFECTION 

.1 Prior to the flushing of pipelines, provide protection to the ground where the initial 
point of contact occurred at the flushed water using a rock landing pad and/or 
other non-erodible material.  The flow of the water from flushing and testing shall 
be directed onto an area that is well vegetated in order to prevent erosion / 
sedimentation. 

.2 Prior to commencing work, the Contractor must prepare a plan complete with 
details of how to manage the testing and flushing water from the piping network.  
Submit plan for review and approval by Utility, Department of Environment and 
Authorities Having Jurisdiction. 

.3 Chlorination of any water system can proceed only after system has been 
successfully pressure tested.  The chlorination test is to be witnessed by the 
Owner’s Representative. 

.4 Flush and disinfect watermains and services to AWWA C651 and as specified.  
Notify Owner’s Representative 24 hours in advance of flushing and disinfection. 

.5 Flush watermains and services with potable water through available outlets with 
sufficient flow to produce maximum velocity in watermain of 1.5 m/s for minimum 
10 minutes.  Flush until foreign materials have been removed and water is clear. 

.6 Fire hydrants shall not be used for the collection of water samples for verification 
of acceptable water quality.  The Contractor must install temporary copper 
sampling services for water quality sample collection in accordance with the 
AWWA Standards. 

.7 Slowly open and close valves and hydrants to ensure thorough flushing. 

.8 If satisfactory results cannot be achieved by flushing, swab pipes by approved 
methods and re-flush. 

.9 Disinfect watermain and services upon completion of flushing using chlorine 
solution distributed throughout entire system. 
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.10 Inject 1% chlorine solution through a corporation cock in the top of newly laid 
pipe, at point close to where main is being filled and at rate proportional to filling 
rate.  Prepare stock chlorine with concentration of 1% free chlorine by volume as 
follows: 

 

Product Amount of 
Compound 

Quantity of Water 

High test Calcium Hypochlorite 
(67-70% Cl) 

1.0 kg 60 litres 

Liquid Bleach 

(5.25% Cl) 

(10.5% Cl) 

 

1.0 litres 

1.0 litres 

 

3.5 litres 

7.0 litres 

.11 Calcium hypochlorite shall not to be used when water temperature is less than 
5°C. 

.12 The following table indicates the quantity of 1% chlorine stock solution required 
per 100 metre length of pipe. 

 

Pipe Diameter (mm) 1% Chlorine Stock Solution (litres) 

100 5 

150 11 

200 19 

250 30 

300 43 

350 58 

400 76 

.13 Operate valves, hydrants and appurtenances while main contains chlorine 
solution. 

.14 Take water samples at all hydrants and termination points, in suitable sequence, 
to test chlorine residual.  When tests indicate minimum chlorine residual of 50 
mg/l, leave system charged with disinfectant solution for 24 hours.  At the end of 
this 24-hour period, the treated water in all portions of the main shall have a 
residual of not less than 25 mg/l.  If the residual has fallen below 25 mg/l, the 
system shall be re-chlorinated. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) 33 14 16 
exp MON-21010097-A0 WATER DISTRIBUTION SYSTEM 
  Page 22 of 23 
 January 2024 
 

.15 Flush disinfectant solution from line after 24 hours.  Under no circumstances 
shall disinfectant solution remain in the line longer than 48 hours.  Add 1.0% 
Hydrogen Peroxide reducing agent to the disinfectant solution at point of 
discharge or within a retention facility such that the solution is disposed to the 
environment with a total chlorine residual no greater than 0.02 mg/l.  Check 
chlorine residuals before disposal and at regular intervals during disposal to 
ensure compliance.  This de-chlorination requirement can only be excluded with 
the written consent of the PEI Department of Environment, Energy and Climate 
Change. 

.16 Dispose of dechlorinated disinfectant solution.  Where disposing to the 
environment, disposal of the dechlorinated solution must be at least 100 metres 
from the nearest watercourse. 

.17 Where disinfectant solution is dechlorinated at point of discharge, inject stock 
reducing agent at a rate proportional to discharge rate.  Injection and discharge 
rates must be monitored continuously to ensure proper proportioning. 

.18 Prepare stock reducing agent by volume with concentration of 1% Hydrogen 
Peroxide (H202) by mass, as follows: 

 

Liquid Reducing Agent Amount of Agent 
(litres) 

Quantity of Water 
(litres) 

Hydrogen Peroxide 
(35% H202 by mass) 

1.0 34 

.19 The following table indicates quantity of 1% Hydrogen Peroxide required to 
reduce total chlorine residual of disinfectant solution contained per 100 metre 
length of pipe, from 50 mg/l to 0.02 mg/l. 

Pipe Diameter (mm) 1% Hydrogen Peroxide Stock 
Solution (litres) 

100 5 

150 10 

200 18 

250 28 

300 41 

350 55 

400 72 
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.20 Where total chlorine residual of disinfectant solution exceeds 50 mg/l, quantity of 
stock reducing agent for de-chlorination can be increased in direction proportion 
to the quantity indicated in the above table. 

.21 After disinfectant solution is flushed from water main, assist Owner’s 
Representative in obtaining two water samples on each of two consecutive days 
(at least 24 hours apart) for bacteriological tests.  Hydrants shall not be used as 
sampling points.  Repeat disinfection procedure if bacteriological tests fail. 

.22 Bacteriological samples are to be obtained from a test sampling tap or a copper 
service lateral if available.  Sampling shall take place from every 366m of new 
water main, plus one set from the end of the line and from every branch (see 
AWWA C651-99, Section 5.1).  Coliform tests must indicate 0 on two consecutive 
days combined with background count of less than 150. 

.23 Should any of the test results be positive, repeat disinfection, flushing, sampling 
and analysis. 

.24 After testing and submission of the written results for the passing of the 
bacteriological tests, remove corporation stops and install plugs. Check visually 
for leakage after plugs are installed with water main under normal operating 
pressure. 

.25 After bacteriological tests pass, place watermain in service as directed. 

.26 Bacteriological tests must pass before Substantial Completion of the work will be 
issued. 

3.23 HYDRANT FLOW TESTS 

.1 Conduct flow tests on every hydrant to determine fire flows prior to painting 
hydrant caps and ports. 

3.24 PAINTING OF HYDRANTS 

.1 After installation, paint hydrants in accordance with City requirements. 

.2 After hydrant flow tests, paint caps and ports to meet colour selections approved 
by authority having jurisdiction. 

3.25 CLEAN-UP 

.1 Upon completion of testing each section, remove ancillary equipment and plug 
holes in a manner approved by Owner’s Representative. 

END OF SECTION 
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General 

1.1 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling 

.2 Section 32 11 23 – Granular Surface 

1.2 REFERENCE STANDARDS 

.1 American Society for Testing and Materials (ASTM) 

.1 ASTM C14M, Standard Specification for Nonreinforced Concrete Sewer, 
Storm Drain, and Culvert Pipe (Metric). 

.2 ASTM C76M, Standard Specification for Reinforced Concrete Culvert, 
Storm Drain, and Sewer Pipe (Metric). 

.3 ASTM C443M, Standard Specification for Joints for Concrete Pipe and 
Manholes, Using Rubber Gaskets (Metric). 

.4 ASTM C1433, Standard Specification for Precast Reinforced Concrete 
Monolithic Box Sections for Culverts, Storm Drains, and Sewers. 

.5 ASTM D698, Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-
m/m3)). 

.6 ASTM D2321, Standard Specification for Underground Installation of 
Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications.. 

.7 ASTM D3034, Standard Specification for Type PSM Poly (Vinyl Chloride) 
(PVC) Sewer Pipe and Fittings. 

.8 ASTM D3350, Standard Specification for Polyethylene Plastics Pipe and 
Fittings Materials. 

.9 ASTM F714, Standard Specification for Polyethylene (PE) Plastic Pipe 
(DR-PR) Based on Outside Diameter. 

.10 ASTM F794, Standard Specification for Poly (Vinyl Chloride) (PVC) 
Profile Gravity Sewer Pipe and Fittings Based on Controlled Inside 
Diameter. 

.11 ASTM F1417, Standard Practice for Installation Acceptance of Plastic 
Non-pressure Sewer Lines Using Low-Pressure Air. 

.2 CSA Group (CSA) 

.1 CSA-A3000, Cementitious Materials Compendium. 

.2 CSA A257 Series, Standards for Concrete Pipe and Manhole Sections. 

.3 CSA B1800, Thermoplastic Nonpressure Piping Compendium. 

.4 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement. 

.5 CSA G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 

.3 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) 33 41 00 
exp MON-21010097-A0 STORM SEWER 
 Page 2 of 8 
 January 2024 

 
1.3 SCHEDULING 

.1 Schedule Work to minimize interruptions to existing services and to maintain 
existing flow during construction. 

.2 Submit schedule of expected interruptions for approval and adhere to approved 
schedule. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal 
Procedures. 

.2 Submit shop drawings, manufacturer's test data and certification that materials 
meet requirements of this Section at least 2 weeks prior to commencing work. 

.3 Certification to be marked on pipe. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Contractor to deliver, store and handle materials in accordance with Product 
Requirements or PEI TIR requirements. 

Products 

2.1 CONCRETE PIPE 

.1 Reinforced circular concrete pipe and fittings: ASTM C76 and CSA A257.2. 

.1 Minimum storm sewer main diameter:  300mm. 

.2 Class:  65D or (ASTM Class III), 100D or (ASTM Class IV), 140D or 
(ASTM Class V) as indicated on the Drawings. 

.2 Locked-in gasket and integral bell system with flexible rubber gasket joints to 
CSA A257.3. 

.3 Lifting holes: 

.1 Pipe 900 mm and less diameter: no lift holes. 

.2 Pipe greater than 900 mm diameter: lift holes not to exceed two per pipe. 

.3 Provide prefabricated plugs to effectively seal lift holes after installation of 
pipe. 

2.2 PVC PIPE 

.1 PVC (Polyvinyl Chloride) pipe:  to ASTM D3034 and CSA B1800. 

.1 Minimum storm sewer main diameter:  300mm. 

.2 Standard Dimensional Ratio (SDR):  35 

.3 Standard Dimensional Ratio (SDR) for catch basin leads:  28 

.4 Locked-in gasket and integral bell system.  Rubber gaskets to CAN/CSA 
A257.3. 

.2 Large diameter, ribbed PVC sewer pipe and fittings:  to ASTM F794 and CSA-
B1800. 
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.3 Bends to be of the long radius type only, color-coded white. 

2.3 HDPE PIPE 

.1 Double walled HDPE pipe with smooth walled interior and corrugated exterior to 
320 kPa to CSA B182.6. 

.1 Locked-in flexible rubber gasket and integral bell and spigot system. 

.2 Connect to catchbasins with PVC manhole adaptor. 

.3 Acceptable products:  Solflo Max by Soleno, Boss 2000 by Armtec and N-12 ST 
by ADS. 

2.4 HIGH DENSITY POLYETHYLENE PIPE FOR HORIZONTAL DIRECTION DRILLING 
(HDD) 

.1 High density polyethylene (HDPE) pipe shall be used in all horizontal directional 
drilling (HDD) installations.  All piping system components shall be the products 
of one manufacturer and shall conform to ASTM D3350 and ASTM F714.  HDPE 
pipe for storm sewer shall be PE 4710, DR11 as indicated on the Contract 
drawings. 

.1 Specified diameter in Contract documents is inside diameter. 

.2 HDPE pipe shall be carbon black colour complete with ultraviolet 
stabilizer. 

.2 Use butt fusion joining technique for joining pipe segments installed by HDD.  
When joining HDPE pipe at ends of directional drilling runs, fusion bond to 
adjacent pipe section. 

2.5 POLYPROPYLENE CARRIER PIPE FOR INSERTION INSIDE STEEL CASING 

.1 Polypropylene pipe shall be used as the carrier pipe inside the steel casing pipe 
installed by pipe ramming.  All piping system components shall be ADS SaniTite 
HP triple wall or approved equivalent.  Pipe hall conform to ASTM F2764, 
AASHTO M330 Type D and CAN/CSA B182.13. 

.1 Specified diameter in Contract documents is inside diameter. 

.2 Smooth interior and exterior surfaces with annular inner corrugations. 

.3 Minimum pipe stiffness of 320 kPa when tested in accordance with ASTM 
D2412. 

.4 Gaskets shall meet the requirements of ASTM F477.  Gaskets shall be 
installed by the pipe manufacturer and covered with a removable, 
protective wrap to ensure the gaskets are free from debris. 

.5 Minimum 100-year design life. 

2.6 PLUGS AND CAPS 

.1 Plugs and caps for concrete pipes shall be an approved concrete plug or cap 
complete with rubber gasket seal and shall meet the requirements in Clause 2.1. 
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.2 Plugs and caps for PVC shall be an approved PVC plug or cap complete with 

gasket seal and shall meet the requirements in Clause 2.2. 

.3 Plugs and caps for HDPE pipes shall be an approved HDPE plug or cap 
complete with rubber gasket seal and shall meet the requirements in Clause 2.3. 

.4 Plugs and caps for polypropylene pipes shall be an approved plug or cap 
complete with rubber gasket seal and shall meet the requirements in Clause 2.4. 

2.7 STORM SERVICE LATERALS 

.1 PVC (Polyvinyl Chloride) pipe: to ASTM D3034 or and CSA B1800. 

.1 Standard Dimensional Ratio (SDR): 28 

.2 Locked-in flexible rubber gasket and integral bell and spigot system. 

.3 Colour coded WHITE. 

.2 Use approved tee connections and fittings only.  Bends shall be of the long 
radius type only. 

.3 Storm service saddles: with oil resistant gaskets, stainless steel clamp and oil 
resistant "0" rings in branch end may be utilized upon authorization of the 
Owner’s Representative. 

2.8 INLET GRATES 

.1 Rebar used for storm pipe inlet grates shall meet the requirements of CSA 
G30.18, Grade 400.  Vertical bars for inlet grates. 

.2 The entire fabricated inlet grate assembly shall be galvanized in accordance with 
CSA G164. 

.3 The inlet grate shall be securely fastened to the concrete pipe with approved 
hardware and hinges. 

2.9 GRANULAR BEDDING AND BACKFILL 

.1 As specified in accordance with Section 31 23 33.01 - Excavating, Trenching and 
Backfilling. 

Execution 

3.1 PREPARATION 

.1 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to 
prevent soil erosion and discharge of soil-bearing water runoff or airborne 
dust to adjacent properties and walkways, according to sediment and 
erosion control drawings and requirements of authorities having 
jurisdiction. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures 
during construction until permanent vegetation has been established. 
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.3 Remove erosion and sedimentation controls and restore and stabilize 

areas disturbed during removal. 

.2 Clean pipes and fittings of debris and water before installation.  Carefully inspect 
materials for defects before installing.  Remove defective materials from site. 

3.2 TRENCHING 

.1 Do trenching Work in accordance with Section 31 23 33.01 - Excavating, 
Trenching and Backfilling. 

.2 Protect trench from contents of sewer. 

.3 Trench alignment and depth to approval of Owner’s Representative prior to 
placing bedding material and pipe. 

3.3 GRANULAR BEDDING 

.1 Dewater excavation, as necessary, to allow placement of granular bedding in the 
dry. 

.2 Place bedding in unfrozen condition. 

.3 Place minimum thickness of 150 mm of approved granular material on bottom of 
excavation and compact to a minimum of 95% of the maximum dry density in 
accordance with ASTM D698. 

.4 Shape bed true to grade and to provide continuous, uniform bearing surface for 
pipe. 

.1 Do not use blocks when bedding pipes. 

.5 Fill excavation below bottom of specified bedding adjacent to manholes or catch 
basins with bedding material. 

3.4 INSTALLATION 

.1 Pipe shall be thoroughly inspected in the field before and after laying.  Any 
defective or damaged pipe shall be immediately removed from the site and 
replaced with new sound material at the Contractor’s expense. 

.2 Approved laser alignment equipment must be used to control line and grade 
during all pipe laying. 

.3 Lay and join pipe in accordance with manufacturer's recommendations and to 
approval of Owner’s Representative. 

.4 Handle pipe using methods in accordance with manufacturer's 
recommendations. 

.1 Do not use chains or cables passed through rigid pipe bore so that weight 
of pipe bears upon pipe ends. 

.5 Lay pipes on prepared bed, true to line and grade with pipe inverts smooth and 
free of sags or high points. 

.1 Ensure barrel of each pipe is in contact with shaped bed and with uniform 
bearing throughout its full length. 
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.2 The Owner’s Representative will be the sole judge of the deviation and 

the required corrective work.  Any pipe which is not in true alignment or 
shows any undue settlement after laying shall be taken out and re-laid at 
the Contractors expense. 

.6 Commence laying at outlet and proceed in upstream direction with bell ends of 
pipe facing upgrade. 

.7 Trenches where pipe laying is in progress shall be kept dry and no pipe shall be 
laid in water or upon a wet bedding.  As the pipes are laid, they must be 
thoroughly cleaned and the bore protected from dirt and water.  No length of pipe 
shall be laid until the preceding length has been thoroughly embedded and 
secured in place so as to prevent any movement or disturbance of the pipe. 

.8 Joint deflection permitted within limits recommended by pipe manufacturer. 

.9 Do not allow water to flow through pipe during construction, except as may be 
permitted by Owner’s Representative. 

.10 Whenever Work is suspended, install removable watertight bulkhead at open end 
of last pipe laid to prevent entry of foreign materials. 

.11 Install PVC pipe and fittings in accordance with CSA B1800. 

.12 Joints: 

.1 Install gaskets as recommended by manufacturer if not pre-installed. 

.2 Support pipes with bedding 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 gasket; clean, lubricate and replace 
gasket 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. 

.13 Block pipes when any stoppage of work occurs to prevent "creep" during down 
time. 

.14 Plug lifting holes with approved prefabricated plugs, set in non-shrink grout. 

.15 Cut pipes only as required for special inserts, fittings or closure pieces in neat 
manner, as recommended by pipe manufacturer, without damaging pipe or its 
coating and to leave spigot end at right angles to axis of pipe. 

.16 Make watertight connections to manholes, sluice boxes and catch basins.  
Manholes and catch basins shall have factory installed cast-in rubber gaskets to 
suit the pipes.  Any additional holes required in the field shall be core-drilled and 
a “Kor-n-seal” connector inserted.  Use non-shrink grout when suitable gaskets 
are not available. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) 33 41 00 
exp MON-21010097-A0 STORM SEWER 
 Page 7 of 8 
 January 2024 

 
.17 Use prefabricated saddles for connecting pipes to existing storm sewer pipes.  

Joint to be structurally sound and watertight. 

.18 Temporarily plug open upstream ends of pipes with removable watertight 
concrete, steel or plastic bulkheads. 

3.5 BACKFILL 

.1 Place backfill material in unfrozen condition. 

.2 Place approved backfill material in uniform 150mm layers to full width, alternately 
on each side of pipe, so as not to displace it laterally or vertically, up to grades as 
indicated. 

.3 Compact each layer to a minimum of 95% of the maximum dry density in 
accordance with ASTM D698, taking special care to obtain required density 
under haunches. 

3.6 STORM SERVICE LATERALS 

.1 Install pipe to manufacturer's standard instructions and specifications and as 
indicated on the Drawings. 

.2 Maintain pipe grade at 2% minimum unless directed otherwise by Owner’s 
Representative. 

.3 Storm service lateral connections to storm sewer main:  approved Tee fittings or 
approved saddles. 

.4 Storm service lateral connection pipe shall not to extend into interior of storm 
sewer main. 

.5 Make up required horizontal and vertical bends from 45o long radius bends or 
less. 

.6 Plug storm service laterals with watertight caps or plugs unless service is 
presently active.  If active make connection to existing storm sewer lateral. 

.7 Place location marker at ends of plugged or capped unconnected storm service 
laterals.  Each marker shall consist of 50 x 100 mm stake extending from pipe 
invert to 0.6 m above final finished landscape grade.  Paint exposed portion of 
stake red with designation STM SWR in black. 

3.7 FIELD TESTS AND INSPECTIONS 

.1 Repair or replace pipe, pipe joint or bedding found defective. 

.2 Remove foreign material from sewers and related appurtenances by flushing with 
water. 

.3 For newly installed storm sewer and catchbasin leads, the Contractor is 
responsible for the proper cleaning of the line to provide a complete continuous 
video of 100% of the newly installed storm sewer. 
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.4 Contractor to carry out video inspection of installed storm sewers by closed 

circuit television equipment.  Notify Owner’s Representative 24 hours in advance 
of inspection. 

.5 Scheduling: 

.1 The video inspection shall be first performed when the storm sewer has 
been cleaned and all manhole adjustments and street reinstatement have 
been completed. 

.2 Repeat video inspection of the sanitary sewer system, after all repairs 
have been made (at the discretion of the Owner’s Representative).  Notify 
Owner’s Representative 24 hours in advance of inspection. 

3.8 DEFECTIVE SEWERS IDENTIFIED DURING VIDEO INSPECTION 

.1 Storm sewers shall be inspected for alignment and obstruction.  WATER 
PONDING IN GRAVITY SEWERS that can not be eliminated by flushing and 
cleaning will be considered as evidence of pipe settlement.  Any and all defects 
such as water ponding, exposed gasket, leaking joints, sags, improper grade or 
alignment, excessive deflection, obstructions, etc. shall be cause for rejection 
and such defects must be repaired by the Contractor at no expense to the City.  
The initial video inspection shall be at the cost of the Contractor and any costs for 
re-video of sewer mains required to inspect repaired defects will be at the 
Contractor’s expense. 

END OF SECTION 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 33 75 00 

exp MON-21010097-A0 TRAFFIC SIGNALS 
 Page 1 of 24 
 January 2024 

 

Part 1 - General 

1.1 DESCRIPTION OF WORK 

.1 This Section specifies requirements for furnishing all materials, labour, tools and 
equipment and performing all operations necessary for the complete installation 
of the traffic signal system components specified under this Contract.  All 
equipment shall be of a standard specified type as manufactured by a recognized 
signal equipment company and conforming to this specification.  The Supplier 
shall include:  all warranties and guarantees with respect to materials, parts, and 
workmanship of the equipment to be supplied. 

.2 Unless otherwise specified on the Drawings and Specifications, the Contractor 
shall do all work and provide all materials to complete the specified systems and 
turn over to the City, the completed system in operational order.  Minor items or 
accessories not specified, but obviously required for such systems, shall be 
provided as if specified and in conformance with modern practice and 
workmanship.  Any omission or errors or misinterpretations of the Drawings and 
Specifications shall not relieve the Contractor of the responsibility of providing all 
the equipment necessary to complete the Work. 

1.2 RELATED REQUIREMENTS 

.1 Section 31 23 33.01 - Excavating, Trenching and Backfilling 

1.3 REFERENCE STANDARDS 

.1 American Society for Testing and Materials International (ASTM) 

.1 ASTM B108, Standard Specification for Aluminum-Alloy Permanent Mold 
Castings. 

.2 ASTM B221, Standard Specification for Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and Tubes. 

.3 ASTM C260M, Standard Specification for Air-Entraining Admixtures for 
Concrete. 

.4 ASTM D4956, Standard Specification for Retroreflective Sheeting for 
Traffic Control. 

.2 CSA Group (CSA) 

.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete 
Construction / Test Methods and Standard Practices for Concrete. 

.2 CSA C22.1, Canadian Electrical Code, Part I, Safety Standard for 
Electrical Installations. 

.3 CSA G40.20/G40.21, General Requirements for Rolled or Welded 
Structural Quality Steel/Structural Quality Steel. 

.4 CSA S6, Canadian Highway Bridge Design Code. 

.5 CSA W47.2, Certification of Companies for Fusion Welding of Aluminum. 
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.3 Transportation Association of Canada (TAC) 

.1 Manual of Uniform Traffic Control Devices for Canada (MUTCD-C). 

.4 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

.5 National Electrical Manufacturer’s Association (NEMA) 

.1 All equipment shall, as a minimum, meet the latest environmental and 
electrical standards. 

1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's product literature and data sheets for traffic signal 
systems and include product characteristics, installation procedures, 
operations manual and maintenance instructions. 

.3 Where catalogue information is provided for an item and the Contractor proposes 
to supply that particular product, the equipment shall be supplied with any 
enhancements or modifications necessary to meet the requirements as set out in 
the Contract Documents.  Documentation shall be submitted describing those 
enhancements or modifications in addition to the catalogue information. 

.4 No later than three (3) weeks following the Contract award date, the Contractor 
shall provide the initial submission of all required documentation. 

.5 The Supplier shall submit descriptive literature, brochures or shop drawings of 
equipment and materials, where applicable, to assist in the evaluation of 
materials. 

.6 Upon completion of the Work, the Contractor shall submit record drawings of all 
installed equipment, ducts, wiring and cabinet contents (including the wiring 
diagram). 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Delivery and Acceptance Requirements:  deliver materials to site in original 
factory packaging, labelled with manufacturer's name and address. 

.3 Storage and Handling Requirements:  Store materials off ground and in 
accordance with manufacturer's recommendations in clean, dry, well-ventilated 
area.  Store and protect poles and arms from nicks, scratches, and blemishes. 

.4 Replace defective or damaged materials with new. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 33 75 00 

exp MON-21010097-A0 TRAFFIC SIGNALS 
 Page 3 of 24 
 January 2024 

 
1.6 QUALIFICATIONS 

.1 Field work on the complete traffic signal systems shall be performed by 
Journeyman electricians that are licensed in PEI with a minimum of five (5) years 
of experience working on traffic signal installation and maintenance.  The work 
shall be supervised by the Owner’s Representative. 

Part 2 - Products 

2.1 MATERIALS 

.1 All materials shall be supplied by the Contractor. 

.2 Equivalent products other than those specified shall be approved by the Owner’s 
Representative prior to ordering. 

2.2 CONCRETE BASES 

.1 Steel reinforced concrete foundations shall be size as dimensioned on the 
Drawings.  Submit shop drawings for review. 

.2 Cement:  to CSA A3000 Normal Type 10. 

.3 Water, fine aggregates and normal density coarse aggregates:  to CSA A23.1.  
Coarse aggregate shall be 20mm-5mm in nominal size. 

.4 Air entraining admixture: to ASTM C260M. 

.5 Concrete strength 35 MPa minimum at 28 days.  Concrete exposure class C-1. 

.6 Reinforcing steel:  Grade 400 (Fy = 400 MPa) of size and number as indicated on 
the Drawings. 

.7 Chairs, bolsters, bar supports, spacers:  adequate for, strength and support of 
reinforcing construction conditions to ACI Standard 315. 

.8 Sonotube:  as specified on the Drawings, free of defects that will produce 
concrete blemishes. 

.9 Top of concrete to have 25mm chamfer and set 100mm above finished ground.  
Remove sonotube to 150mm below finished ground. 

.10 Should existing soils conditions for the concrete bases differ than the assumed 
soils indicated in the Contract, the Contractor shall immediately advise the 
Owner’s Representative.  The suitability of the concrete base designs shall be 
reviewed and confirmed by a Professional Engineer registered or licensed to 
practice engineering in the Province of Prince Edward Island. 

2.3 ANCHOR BOLTS 

.1 Galvanized anchor bolts and hardware (washers and nuts) are to be included 
with the concrete bases as determined by the pole manufacturer.  Anchor bolts to 
be compatible with the bolt size and spacing of the aluminum poles.  Anchor 
bolts shall have the following material properties:  CSA G40.21, Grade 300W 
steel. 
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2.4 UNDERGROUND ELECTRICAL 

.1 All electrical equipment shall be certified in accordance with Prince Edward 
Island Electrical Inspection Act. 

.2 Underground ducts (or concrete encased ducts if specified):  in accordance with 
Section 26 05 45 – Underground Cable Ducts. 

.3 Wiring:  in accordance with Section 26 05 21 – Wires and Cables. 

.4 Grounding and bonding:  in accordance with Section 26 05 28 – Grounding - 
Secondary. 

.5 The traffic signal cable shall be in accordance with International Municipal Signal 
Association (IMSA) Specification No. 19-1.  Traffic signal cable shall include a 14 
AWG solid green wire for grounding. 

.6 Traffic signal cable to wire the signalized intersection shall be 7 conductor 14 
AWG (neutral 14 AWG), stranded copper conductors, PVC outer jacket and 
polyethylene insulated as per IMSA specifications.  Conductors shall be rated 
600 volts AC.  Colour coding to be as per City standards or as directed by the 
Owner’s Representative. 

.1 The traffic signal cable shall be home runs from the controller cabinet to 
each traffic signal pole and shall be sufficient to accommodate the wiring 
of all signal heads and to provide two (2) spare wires at each pole for 
future use. 

.2 Overall PVC jacket shall be suitable for use in underground conduit and 
extreme temperature fluctuations. 

.7 Tracers to be permanently marked or embedded into insulation and not printed. 

2.5 ALUMINUM POLES 

.1 Shop Drawings shall be prepared for the fabrication of aluminum poles.  The 
Shop Drawings shall be submitted to the Owner’s Representative for approval 
prior to commencement of fabrication of the aluminum poles.  The Shop 
Drawings shall be stamped and signed by a Professional Engineer registered or 
licensed to practice engineering in the Province of Prince Edward Island.  The 
Manufacturer shall design the poles in accordance with CSA S6 to ensure they 
are adequate to support all of the individual traffic signal, sign and wind loadings 
that will be applied to that particular pole. 

.1 As a minimum, the Shop Drawings shall include the following information: 

.1 Detailed dimensions. 

.2 Plans, elevations, sections, and details to show pole structural 
details. 

.3 Equipment layout. 

.4 Anchor bolt locations. 

.5 Detailed bill of materials. 

.2 RRFB Poles: 
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.1 Pole height must be sufficient to locate the bottom of the pedestrian 

crosswalk signage a minimum of 2.4m above grade and the LED amber 
beacons above the signage, with the solar engine located above the 
beacons. 

.2 Poles shall be capable of supporting the RRFB system components as 
specified by the manufacturer, as well as all crosswalk and/ or pushbutton 
signs. 

.3 The pole shaft shall be of one section fabricated from aluminum alloy seamless 
tubing free from longitudinal welds.  Aluminum used in the production of pole 
shafts shall be according to ASTM B221, alloy 6063-T6.  The shaft shall be round 
in cross-section and shall be uniformly tapered from bottom to top.  The shaft 
may also be constructed straight at each end with taper section in the middle.  
The poles should be internally reinforced to support truss arms and street lighting 
fixtures. 

.4 Poles shall be supplied with a hand-hole (complete with an aluminum cover), 
semi-flush (100mm x 150mm).  Centre of hand-hole shall be 500mm from bottom 
of pole base.  Poles shall come complete with an internal ground bar and 
fasteners. 

.5 All welding shall be according to CSA W47.2. 

.6 Aluminum poles shall be heat treated after fabrication to T6.  After fabrication is 
complete, all welds, cut edges, projections and sharp edges shall be ground to 
present a smooth surface prior to finishing and the pole shall be thoroughly 
cleaned.  Poles shall be finished by a rotating polishing process. 

.7 All surfaces of the complete aluminum poles shall have a powder coated finish.  
The product used shall be Protech Chemicals, textured semi-gloss black, code 
PT211N2. 

.8 The pole shall be supplied with a one-piece square, cast aluminum anchor base 
(shoe base) continuously welded to the bottom.  The anchor base shall be 
provided with four oblong holes integral within the casting to receive the anchor 
bolts in the specified bolt circle diameter.  Aluminum used in the production of 
base castings shall be according to ASTM B108, alloy A 356.0-T6.  The base 
shall telescope the butt end of the shaft and be secured with one continuous 
weld on the inside of the base at the end of the shaft, and another continuous 
weld on the outside at the top of the base.  The two welds shall be not less than 
50mm apart and shall be made in such a manner as to ensure that the welded 
connection shall develop full strength of the adjacent shaft section to resist any 
bending action.  After fabrication, the underside of the cast anchor base shall be 
true, distortion free and perpendicular to the centreline of the pole shaft. 

.9 Each pole shall be supplied with four (4) aluminum toe caps to be used for bolt 
covers.  The toe caps shall be the type that is attached to the shoe base with a 
single screw.  Bolt covers that fit directly onto the bolt or nut will not be 
acceptable.  Colour of anchor bolt cover to match poles. 

.10 A removable aluminum top cap shall be supplied with the shaft.  The cap shall be 
secured rigidly to the shaft by a hexagonal head stainless steel set screw. 
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.11 All poles shall be CSA certified.  Each pole shall have an identification marker 

located not more than (1) metre above the base, showing the manufacturer’s 
name or trademark, the length of the pole, the wall thickness and the date of 
manufacture.  The marking shall be on corrosion-resistant plate securely 
attached to the pole. 

.12 Aluminum poles for street lighting shall be 30’ length (9144mm) and have either  
an 8’ (2438mm) or 10’ (3048mm) long single or double davit style arm as shown 
on the Drawings. 

.1 Acceptable manufacturer for the single davit arm style is Métal Pole-Lite 
(Cat. # LRD-83-308S-188-PEI) or approved equal. 

.2 Acceptable manufacturer for the double davit arm style is Métal Pole-Lite 
(Cat. # LRD-83-3010D-250-PEI) or approved equal. 

2.6 ALUMINUM SINGLE MEMBER ARMS 

.1 Single member (mast) arm length as specified in the Contract. 

.2 Single member arms shall be manufactured by tapering and bending aluminum 
tube to the required dimensions.  The end of the arm shall be provided with a 
50mm IPS (iron pipe size) tenon, 100mm long, for mounting of a hanger.  The 
tenon shall be horizontal when the arm is mounted on a vertical surface.  After 
fabrication, arms shall be thermally treated to T6 specifications. 

.3 Single member arms shall be finished by a rotating polishing process. 

.4 All surfaces of the complete aluminum single member arms, including the 
brackets, shall have a powder coated finish.  The product used shall be Protech 
Chemicals, textured semi-gloss black, code PT211N2. 

.5 Single member arms shall be supplied complete with galvanized steel pole 
plates. 

.6 All single member arms shall be compatible and supplied with the aluminum 
poles as shown on the Drawings and shall be CSA certified. 

2.7 ALUMINUM TRUSS ARMS 

.1 Aluminum truss arms for traffic signal installations shall be designed and 
equipped to accommodate the horizontal signal heads as shown on Construction 
Drawings.  Truss arm length as specified on the Drawings. 

.2 Truss arms shall be aluminum and shall be heat treated after fabrication to T6 
specifications.  The extreme end of the arm shall be provided with a 50mm IPS 
(iron pipe size) tenon, 100mm long, for mounting of a hanger. The tenon shall be 
horizontal when the arm is mounted on a vertical surface. 

.3 Truss arms shall be finished by a rotating polishing process. 

.4 All surfaces of the complete aluminum truss arms, including the brackets, shall 
have a powder coated finish.  The product used shall be Protech Chemicals, 
textured semi-gloss black, code PT211N2. 
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.5 The truss arm brackets shall be fabricated such that they can be mounted to the 

tapered shaft of the aluminum pole.  When the brackets are mounted securely to 
the pole the entire surface of the inside of the attachment plates shall be in 
contact with the pole shaft. 

.6 Each bracket shall be fabricated in such a way that the wiring necessary to 
operate the traffic signal head can be run through the truss arm and directly into 
the pole shaft. 

.7 The brackets shall be mounted to the poles by using backing plates as opposed 
to U-bolts. 

.8 All truss arms shall be compatible with the supplied aluminum poles as shown on 
the Drawings and shall be CSA certified. 

.9 Poles and truss arm assembly shall be able to support installation of street name 
blade signs as shown on the Drawings. 

2.8 ALUMINUM POLE AND TRUSS/SINGLE MEMBER ARM GUARANTEE 

.1 The Supplier shall provide a guarantee for a minimum period of three (3) years 
after the date of acceptance by the City for all components from failure or 
deterioration caused by faulty workmanship or materials. 

.2 Should failure or deterioration occur during the period of guarantee, the Supplier 
shall replace or repair the defective pole, truss/single member arm or parts, 
including handling, collection and delivery of the replacements or repaired parts 
to the City. 

.3 The Supplier shall provide a further guarantee for a minimum period of one (1) 
year on all replacements or repaired parts. 

2.9 RRFB MECHANICAL SPECIFICATIONS 

.1 For top of pole mounting, the solar panel shall be supplied with a fixed tilt angle 
of 45 degrees and shall be able to be oriented toward the equator with no 
additional mounting hardware. 

.2 The solar engine shall be supplied with a fixed tilt angle of 45 degrees and shall 
be able to be oriented toward the equator with no additional mounting hardware. 

.3 The solar engine shall be constructed from aluminum with an integrated solar 
panel.  All batteries and electronics shall be mounted in the solar engine, with no 
external control cabinet or battery cabinet required. 

.4 Access to the interior of the solar engine shall be provided by a lid that is hinged 
on the bottom edge and is fitted with a foam gasket.  The lid shall have a 
lockable latch. 

.5 The solar engine shall be vented to provide cooling of the battery and electronic 
system.  The vents shall be screened to prevent ingress by insects and debris. 

.6 Fasteners shall be stainless steel. 
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2.10 RRFB LIGHT BARS 

.1 Each RRFB shall include two light bars (i.e. one on each side of the pole). 

.1 The light bars shall be current-driven LED strings without active 
electronics.  The LEDs shall be driven by pulse-width modulated fixed 
current. 

.2 The light bar housing shall be constructed from aluminum and shall have 
the approximate dimensions:  61cm L x 3.8cm D x 11.4cm H. 

.3 Each of the two modules in a light bar shall have 8 LEDs and shall be 
purpose-built by the manufacturer of the RRFB including the optics.  The 
optics shall be premium, UV-resistant polycarbonate. 

.4 Each end of a light bar shall include a side-emitting pedestrian 
confirmation light composed of a single LED.  Users shall have the option 
of using both confirmation lights for median applications, or covering one 
confirmation light with an included sticker for side-of-road applications. 

.5 The light bar shall be mounted to the post or pole using a separate 
bracket assembly to facilitate mounting two light bars back-to-back (bi-
directional) and to allow the light bar(s) to rotate horizontally for aiming. 

.1 The light bar bracket shall be constructed from stainless steel and 
shall have both tamper-proof banding and bolting mounting 
options and shall be able to be mounted to all specified pole 
types. 

.6 The light bar assembly shall open for access to the wiring connections for 
the LED modules.  LED modules shall be rated to NEMA 3R. 

2.11 RRFB CONFIGURATION 

.1 The solar engine shall house an auto-scrolling LED on-board user interface that 
provides on-site configuration adjustment, system status and fault notification. 

.2 The user interface shall provide a display of four (4) alphanumeric characters and 
three (3) control buttons to navigate and change settings and activate functions. 

.3 When editing the configuration, the user interface will flash the display indicating 
it is ready to accept editing and will flash the display rapidly 3 times to indicate 
the setting change has been accepted. 

.4 The flash duration shall be adjustable in-the-field from 5 to 60 seconds in one 
second increments, 60 to 1,200 seconds in 60-second steps, and 3,600 seconds.  
Default flash duration shall be 20 seconds. 

.5 The flash rate shall be the wigwag plus simultaneous (WW+S) providing 75 
flashing sequences per minute.  The flash rate of each individual RRFB 
indication, as applied over the full flashing sequence, shall not be between 5 and 
30 flashes per second to avoid frequencies that might cause seizures. 

.6 The system shall provide configurable nighttime intensity settings ranging from 
10% to 100% of daytime intensity. 
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.7 The system shall be capable of enabling or disabling ambient brightness auto-

adjustment.  This feature allows the system to provide optimal output brightness 
in relation to ambient light levels while always maintaining adherence to SAE 
J595 Class I specifications.  If enabled, the ambient brightness auto-adjustment 
shall adjust output to a range between 50% and 100% of daytime intensity. 

.8 The User Interface shall provide viewing and/or programming access for the 
following: 

.1 Activation Duration (5 to 60, 60 to 1200, or 3600 seconds); 

.2 Digital output that is active during the flashing cycle that allows the control 
of external devices such as crosswalk illumination.  Digital output shall be 
configurable for night operation only or operation day or night; 

.3 Radio Channel (Choice of 1 to 14); 

.4 Radio Status; 

.5 Night Intensity Setting; 

.6 Adjustment for Ambient Daytime Brightness; 

.7 Self-Test / BIST (Built-In Self-Test) including the detection of shorts or 
open circuits in the fixture outputs; 

.8 Battery Status – General description and actual battery voltage; 

.9 Day or Night Status (as determined by dedicated photosensor not solar 
panel output); 

.10 Solar Panel Voltage; 

.11 Automatic Light Control.  If this safety feature is enabled, it allows the 
RRFB to temporarily reduce the intensity of the light bars to maintain 
energy equilibrium.  The user interface shall report the amount of 
dimming being applied in the range of 10% to 100%; 

.12 Daily activations averaged over 90 days; 

.13 Pushbutton detection; and 

.14 Firmware Version number. 

2.12 RRFB SOLAR PANEL SYSTEM 

.1 The solar engine shall include one 18V nominal solar panel rated between 10 
and 15 watts with bypass diode.  The solar panel shall be no larger than the 
footprint of the solar engine enclosure. 

.2 Electrical connections on the back of the solar panel shall be contained with an 
enclosure that prevents accidental contact with either of the power leads. 

.3 The solar charging system shall use maximum power point tracking (MPPT). 

.4 The RRFB solar engine shall be rated to a minimum of NEMA 3R. 

2.13 RRFB BATTERY SYSTEM 

.1 The solar engine shall house two 7 amp-hour 12V nominal sealed valve-
regulated AGM lead-acid maintenance-free batteries.  Each battery shall be 
equipped with a 1.5 amp fast-blow barrel fuse on the positive lead. 
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.2 The battery charging system shall be 3-stage and incorporate temperature-

compensation to prevent battery overcharging in hot weather. 

.3 Batteries, in conjunction with recommended RRFB performance, shall be 
designed for a demonstrable service life of 5 years. 

.4 The battery shall be rated for -40˚C to 60˚C. 

.5 Batteries shall have quick connections to facilitate installation and be readily 
available from multiple suppliers and non-proprietary. 

.6 Batteries shall be supported by rubber bumpers and be secured in place with 
straps. 

2.14 RRFB RADIO SYSTEM 

.1 The radio system shall operate at 2.4GHz. 

.2 Upon detection of a pushbutton press, an RRFB will broadcast an activation to all 
other nearby RRFBs sharing the same channel. 

.3 The RRFB shall have the capability to activate other RRFBs by wireless 
communications within 300 metres. 

.4 The RRFB shall have a minimum of 14 unique channels that can be configured 
on-site to avoid inadvertent activation of nearby systems. 

.5 The antenna shall be a low-profile “button” shape that cannot be bent or broken 
by vandals. 

2.15 RRFB ACTIVATIONS 

.1 The RRFB shall be capable of operating with either 1 or 2 pushbuttons. 

.2 All RRFBs in the system shall initiate activation simultaneously within 150ms of 
activation. 

.3 If an additional activation occurs while the system is activated, the flash duration 
shall reset.  For example, with the flash duration set to 20 seconds, if an 
additional activation occurs after the RRFB has been activated for 15 seconds 
the RRFB will continue for an additional 20 seconds, or 35 seconds in total. 

.4 If the RRFB has ceased its flashing cycle, any subsequent activation shall 
activate the RRFB immediately regardless of how recently the RRFB ceased 
operation. 

.5 Pushbutton wiring harnesses shall be included. 

2.16 RRFB PEDESTRIAN PUSH BUTTON 

.1 Pedestrian Push Button:  Polara iNX 9WB0Y or approved equivalent. 

.2 Pedestrian pushbutton sign:  MUTCD-C ID-21 (130mm x 200 mm).  Install right 
and left version (ID-21R and ID-21L) as appropriate so that the pedestrian arrow 
is pointing parallel with and toward the crosswalk direction. 
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2.17 RRFB SOLAR SIMULATIONS 

.1 Detailed solar simulations shall be provided as evidence that the RRFB is 
capable of the claimed performance at a specific location.  Solar Simulations 
shall be composed of three calculations:  Energy Balance, Array-to-Load Ratio 
(ALR), and Autonomy.  The manufacturer shall provide a detailed analysis of 
these three calculations in an “Energy Balance Report”. 

.2 Monthly average sunlight (insolation), night length and temperature data for a 
specific, declared location shall be from recognized public sources such as the 
NASA Atmospheric Sciences Data Center.  All sources shall be cited exactly and 
accessible online without cost to allow verification of the data. 

.3 Energy Balance: 

.1 During a normal 24-hour cycle of operation, an RRFB will take energy in 
from the sun and consume energy through the flashing of the light bars, 
radio communication and general quiescent power draw.  Energy Balance 
refers to the evaluation of these energy values to determine overall 
system sustainability and resistance to variances in sunlight and 
activation load. 

.2 Energy Balance compares Energy-In and Energy-Out.  Calculations shall 
be performed for the “Worst Month” of the year where worst month is 
determined by the lowest value of Energy-In divided by Energy-Out. 

.4 Energy-In: 

.1 Energy-In is the total amount of sunlight energy in watt-hours available to 
the RRFB over a 24-hour period.  Energy-In is available to operate the 
RRFB, charge the batteries, or both.  Energy-In shall be determined as 
follows: 

.1 Insolation X Panel Wattage X Shading X charging efficiency X 
Battery charge acceptance: 

.1 The energy from the solar panel shall be based on 
available solar radiation at the installation location for the 
panel’s inclination angle.  The solar radiation (insolation) 
values used shall be for the worst-case month of the 
calendar year. 

.2 Shading from nearby trees, buildings or other structures 
unique to a particular location are to be factored-in and the 
calculations shall clearly show and justify the de-rating of 
the solar panel energy input.  A photograph showing the 
sun’s path and obstructions it encounters shall be 
included. 

.3 Batteries shall be returned to full charge by sunset at the 
end of each day. 

.5 Energy-Out: 

.1 Energy-Out is the total amount of energy in watt-hours consumed by the 
RRFB in a 24-hour period of normal operation. 
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.2 Energy-Out is the sum of quiescent and operating loads, measured in 

watt-hours, in all circuitry over 24 hours with an operating capacity of 300 
20-second activations, including: 

.1 Controller quiescent draw (daytime and between flashes); 

.2 Wireless quiescent draw calculated over 24 hours; 

.3 Operating load of pushbutton at rated operating capacity per 
activation (where applicable); 

.4 Operating load of light bars including pedestrian indicators at rated 
intensity per activation.  The number of light bars and their 
electrical load details (voltage, current and power when lit) shall 
be clearly indicated; 

.5 Energy adjustments due to LED drive circuit efficiency; 

.6 The simulations shall clearly detail the flash pattern being used 
and calculate the duty cycle of the pattern; 

.7 Calculations shall assume the ratio of day to night activations is 
9:1. 

 

.6 ALR (Array-to-Load Ratio): 

.1 System Array-to-Load (ALR) ratio shall be calculated as:  Daily Available 
Energy-In divided by Daily Energy-Out as defined above. 

.2 RRFB Solar Simulations shall be calculated demonstrating a minimum 
Array-to-Load (ALR) ratio of 1.2:1. 

.7 Autonomy: 

.1 Autonomy is the number of days that the RRFB can continue to operate 
normally in the absence of any solar charging.  Autonomy shall be 
calculated as follows: 

.1 (Nominal Battery Capacity de-rated for Temperature minus battery 
capacity unavailable due to Low Voltage Disconnect) divided by 
(Daily total energy consumption at the specified number and 
duration of activations). 

.2 RRFB autonomy shall be a minimum of 5 days. 

2.18 RRFB QUALIFICATIONS 

.1 The RRFB shall be FCC certified to comply with all 47 CFR FCC Part 15 Subpart 
B Emission requirements. 

.2 The Manufacturer shall be ISO 9001 certified. 

.3 The RRFB shall be manufactured by Carmanah Technologies Inc, or approved 
equivalent: 

 
Manufacturer:  Carmanah Technologies Inc. 
Model: R920-MX Solar RRFB 
Toll-Free: 1-877-722-8877 
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www.carmanah.com  

2.19 ANTI-SEIZE LUBRICANT 

.1 Anti-Seize lubricant shall be used whenever stainless steel metal contacts 
aluminum metal in order to prevent seizing, galling and pitting of all metal parts 
exposed to extreme temperatures or corrosive atmospheres.  Anti-seize lubricant 
to be used shall be Permatex® Anti-Seize Lubricant or approved equivalent. 

2.20 TRAFFIC SIGN POSTS AND HARDWARE 

.1 Square sign post kit shall be 3660mm x 50mm x 50mm galvanized 12 gauge 
Telespar posts complete with 760mm long square heavy-duty Telespar receiver 
and angle bolt. 

.2 Tele-spar posts shall have pre-punched holes. 

.3 All steel bolts, nuts, U-bolts, lock washers and washers shall be galvanized steel 
meeting ASTM A153. 

2.21 TRAFFIC SIGN BANDING AND BRACKETS 

.1 Where directed by the Owner’s Representative, traffic signs and street name 
blades are to be attached to aluminum poles with 12.5mm stainless steel 
banding utilizing Band-It Brand mounting brackets.  Stainless steel banding to be 
secured to pole with stainless steel Ear-Lokt Buckles.  Street name blade signs 
are to be securely fastened to the aluminum poles with appropriate brackets and 
hardware specifically designed for such purpose. 

2.22 TRAFFIC AND STREET NAME BLADE SIGN SPECIFICATIONS 

.1 Aluminum Sign Backing:  All sign backing shall be cut from Alcan sign sheet or 
equivalent, providing the minimum thickness requirement listed herein. 

.1 Thickness to be 1.6mm for signboards up to 750mm wide.  Thickness to 
be 2.1mm for sign boards 750 - 1200mm wide. 

.2 The heat treatment, the mechanical and physical properties and the chemical 
composition of the aluminum sheeting shall conform to those properties of Alcan 
alloy and Temper No. 5052-H32. 

.3 Backing materials shall be washed, degreased, and acid etched, complete with 
fastening holes. 

.4 All backings shall be free of defects which would detract from the overall surface 
appearance of the sign. 

.5 All corners shall be rounded, except for Stop signs. 

.6 The dimensions of all signs MUST conform to the Manual of Uniform Traffic 
Control Devices for Canada (latest addition). 

.7 The size, shape, colour, font and dimensions of all street name blade signs 
MUST conform to City of Charlottetown standards. 

.8 Shop drawings shall be provided for all traffic and street name blade signs. 
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2.23 REFLECTIVE TRAFFIC SIGN FACING 

.1 Reflective Sign Facing:  The reflective material manufacturer shall provide in 
writing "Certificate of Conformance" stating their reflective sheeting being 
supplied meets the requirements specified below for each type of sheeting. 

.2 The Bidder must be a 3M Certified Fabricator. 

.3 Sheeting type is identified for each sign. 

.4 Where it can be shown that the reflective sheeting supplied and used on the 
traffic sign is consistent with the sheeting manufacturer's recommendations and 
have not met field performance requirements, the sheeting manufacturer shall 
cover the restoration cost warranty period of the sheeting. 

.5 High Intensity Reflective Sheeting shall conform to CGSB 62-GP-11M reflectivity 
Level 1 and ASTM D4956. 

.6 Reference numbers are drawn from the latest editions of the Manual for Uniform 
Traffic Control Devices for Canada. 

.7 The sign message MUST conform to the Manual of Uniform Traffic Control 
Devices for Canada (latest addition). 

.8 The reflective sheeting manufacturer shall also provide a written warranty 
pertaining to field performance and replacement obligation for each type of 
sheeting described. 

2.24 TRAFFIC SIGN MESSAGE APPLICATION 

.1 The Message on the sign can be Screen Printed Ink or Electrocut Film. 

.2 Screen Printing Inks shall be as recommended by the reflective sheeting 
manufacturer.  These inks shall be fast dry (4 hours air dry) and shall not require 
a protective clear coat to achieve durability commensurate with the durability of 
the base reflective sheeting. 

.3 Electrocut Films shall be a highly durable, transparent, acrylic, pressure sensitive 
colored film, design to be applied to retroreflective film and with performance life 
warranted for the same period of time as the reflective sheeting to which it is 
applied.  The warranty is to be offered by the reflective sheeting manufacturer. 

2.25 APPLICATION OF THE TRAFFIC SIGN FACING 

.1 The sign shall be manufactured by applying the sheeting material onto aluminum 
sign by Pressure Sensitive Material (or) by Heat Activated Material. 

2.26 TRAFFIC SIGN IDENTIFICATION 

.1 Apply sign number and date of installation with 25mm high stencil painted black 
letters on lower left back face of each signboard. 

2.27 WARRANTY 

.1 The complete RRFB systems shall have a 5-year limited warranty (excludes 
vandalism). 
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.2 If in the opinion of the Owner’s Representative, any defective or unsuitable 

part(s) are used in construction then the Contractor shall replace those items at 
their expense. 

Part 3 - Execution 

3.1 GENERAL 

.1 Unless otherwise specified in the Contract or by the Owner’s Representative, all 
traffic signal system equipment for installation shall be new, fabricated and 
supplied by recognized equipment manufacturers to meet the requirements of 
the City.  All materials, components or custom equipment shall be CSA 
approved, where applicable, and comply with the requirements of the Electrical 
Safety Authority with respect to their application. 

.2 The Contractor shall carry out the Work as shown in the Drawings and 
Specifications and/or as specifically directed by the Owner’s Representative. 

.3 Buried, concealed or sealed components shall be inspected prior to the covering 
activity. 

.4 All equipment shall be installed in accordance with the manufacturer’s 
specifications. 

.5 Pedestrian Push Buttons: 

.1 Pedestrian push buttons shall be installed on the poles at a height of 1.10 
metres (± 0.025 metres) above ground level (measured from the sidewalk 
surface to the centre of the actual pedestrian push button).  The push 
buttons and signs should align parallel to the crosswalk that the push 
button controls and shall be installed on the sidewalk/crosswalk side of 
the pole so that it is visible by pedestrians using the sidewalk.  The 
location of the push button and sign should be confirmed by the Owner’s 
Representative before the pole is drilled and tapped. 

.2 Securely attach push buttons to the pole according to the manufacturer’s 
recommendations. 

.6 Truss/Single Member Arms: 

.1 The Contractor shall set the attachment point of the truss/single member 
arm on the pole to obtain the required clearance from finished grade to 
the signal head once pole is plumbed and secured.  When two or more 
truss arms are mounted on the same pole, the clearance height of the 
primary head shall be set to obtain the required clearance height shown 
in the Drawings and Specifications and the secondary signal shall be 
mounted above the primary head height.  Secondary heads shall be 
adjusted on the pole such that minimum separation of one pole diameter 
is obtained between fittings or bolts touching the pole. 

.2 Truss/single member arms shall be installed perpendicular to the through 
lanes of traffic being served. 

.7 Wiring: 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 33 75 00 

exp MON-21010097-A0 TRAFFIC SIGNALS 
 Page 16 of 24 
 January 2024 

 
.1 Before pulling cables through the underground ducts or conduit, the 

underground ducts or conduit shall be blown out with compressed air 
from both ends and then swabbed out to remove all stones, dirt, water 
and other foreign material from the underground ducts or conduit. 

.2 No cables shall be drawn into any underground ducts or conduit until all 
work of any nature that may cause damage to the cables or its insulation 
has been completed.  During pulling, the cables shall be fed carefully into 
the underground ducts or conduit to prevent stretching, twisting, kinking 
or looping. 

.3 Cable shall be pulled through ducts using any necessary cable lubricant, 
mechanical aids and pulling cables or ropes as required.  The pulling 
tension shall not exceed the safe tension recommended by the cable 
manufacturer. 

.4 Wiring to conform to requirements of the Canadian Electrical Code. 

.5 Wire from the traffic controller to each traffic pole base in accordance with 
the Drawings.  No splicing will be allowed between the traffic controller 
and each traffic pole base or between traffic pole bases.  A minimum 
length of 900mm of cable shall be left in pole hand-holes. 

.6 Wire each traffic and pedestrian signal head separately from base of pole.  
Wiring shall be run through the poles, truss arms and the upper arm of 
double arm brackets.  No splicing will be allowed between the traffic and 
pedestrian signal heads and the hand-holes.  A minimum length of 
900mm of cable shall be left in pole hand-holes. 

.7 Use Sta-Kon wire connectors of appropriate size on all wire to screw end 
terminations. 

.8 All connections shall be sealed in accordance with IMSA and 
manufacturer recommendations. 

.9 Use weatherproof wire-nut wire connectors from Ideal Industries on all 
twisted connections complete with non-hardening, silicone-based sealant.  
Orient wire-nuts so opening is facing down and store bundle high up in 
pole hand-holes to minimize water damage to wire-nut connections. 

.10 Provide drip loops where cable enters the pole from the bracket and on all 
external cable. 

.11 When wiring to signal heads, replace terminal strips with wire-nut wire 
connectors. 

.12 Neatly arrange, bundle and cable tie wrap wiring in the traffic controller, 
pull/junction boxes, hand-holes and service panels to satisfaction of the 
Owner’s Representative. 

.13 Make final connections.  Test the wiring and provide written results to 
Owner’s Representative.  Obtain approval from Owner’s Representative 
for finished work. 
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3.2 COORDINATION 

.1 This work shall be coordinated with the other work required by the different 
trades so as to minimize the disturbance, alteration or damage to the adjacent or 
adjoining facilities.  Coordination shall be by the Contractor unless otherwise 
requested by the Owner’s Representative. 

.2 Except as provided for in the Drawings and Specifications, or as may be 
approved by the City, adjacent or adjoining facilities shall not be disturbed, 
altered or damaged in any way. 

.3 Where the Contractor specifically requests, and the City approves the 
disturbance, alteration or removal and subsequent replacement of an adjacent or 
adjoining structure or other facility not provided for in the Contract, all work and 
costs resulting from the disturbance, alteration or removal and subsequent 
replacement shall be at the Contractor’s expense and no separate payment will 
be made thereof. 

3.3 LAYOUT OF EQUIPMENT 

.1 The layout of traffic signal equipment shown on the Drawings is a schematic 
indication of the general requirements only.  When initial field layout is 
completed, the Owner’s Representative, Contractor and the City shall meet on 
site to review the design and locate components in the field.  If major 
modifications to the design are required, a written change order must be 
prepared and endorsed by the Owner’s Representative and the City.  New 
design drawings are to be prepared outlining all modifications.  All shall be given 
final approval in writing by the City, prior to installation. 

.2 The Owner’s Representative shall be afforded the opportunity during construction 
to inspect the Works at any time.  At a bare minimum, formal documented 
inspections by the Owner’s Representative shall occur at key milestone intervals 
of the construction.  Key milestone intervals are as follows: 

.1 Upon completion of installation of underground works and prior to 
backfilling or placement of concrete; and 

.2 Upon completion of installation of aboveground works and prior to 
energizing the system and testing. 

3.4 ELECTRICAL 

.1 All electrical Work shall be in accordance with the Canadian Electrical Code and 
an electrical contractor holding a valid electrical contractor's license issued by the 
Province of Prince Edward Island shall perform all electrical Work.  

.2 Installation and handling of the duct shall be in accordance to manufacturer’s 
recommended procedures. 

.3 All duct work to be trenched, backfilled and finished level with the surrounding 
adjacent surface.  Underground service warning tape shall be installed. 

.4 All disturbed areas to be restored to original condition or better. 

.5 Coordinate the connection power point with Maritime Electric. 
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3.5 UNDERGROUND CONDUITS 

.1 The location, number and size of ducts shall be as indicated on Drawings or as 
directed by the Owner’s Representative.  Each pole shall have its own duct 
installed directly from the traffic control cabinet as shown on the Drawings.  
Where possible, ducts shall share a common trench.  Additional spare ducts shall 
be installed for possible future use as shown on the Drawings. 

.2 On new construction, the Work under this Item shall be completed before 
granular subbase placement. 

.3 Construction of the trench and the installation of the ducts shall be in accordance 
with the Drawings.  The bottom of the excavated trenches shall be undisturbed 
in-situ soil and shall have a uniform grade, free of sharp rocks.  If over excavation 
is carried out, the Contractor shall, at his own expense, repair the area of over 
excavation and shall fill this area with an approved backfill material placed in 
accordance with Section 31 23 33.01 - Excavating, Trenching and Backfilling. 

.4 The Contractor shall install the ducts in the prepared trench such that the ducts 
are free of sharp bends, kinks and breaks. 

.5 Where the conduit is to be installed across a street for connection to pole bases 
or other work at a future date, the conduit shall extend 1000 mm beyond the back 
of sidewalk. 

.6 Install ducts at locations indicated on the Drawings. 

.7 Ducts shall be inspected and approved by the Owner’s Representative prior to 
backfilling.  Backfill shall be placed in such a manner so as to minimize damage 
to the installed ducts. 

.8 Trenches shall be completely backfilled and finished level with the surrounding 
adjacent surface in accordance with Section 31 23 33.01 - Excavating, Trenching 
and Backfilling. 

.9 Install underground service marker tape. 

.10 After the backfilling is complete (and prior to concrete or asphalt placement), a 
mandrel with a diameter of at least 90% of the diameter of the installed ducts 
shall be passed through the length of the duct system in the presence of the 
Owner’s Representative.  The Contractor shall be responsible, to clear and/or 
replace any ducts that do not pass the mandrel test. 

.11 Immediately after the mandrel inspection and approval, the Contractor shall 
securely block the open ends of the ducts with a watertight plug. 

.12 In each duct, a 1.5 m length of fish line shall be left coiled, tied and accessible at 
the end of each underground duct.  Fasten fish line to end of conduit with duct 
tape. 

3.6 CONCRETE BASES 

.1 The approximate location of the concrete bases shall be as shown on the 
Drawings.  The final location shall be determined by the Owner’s Representative. 
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.2 Reinforcing steel shall be placed in accordance with CSA A23.1 and Concrete 

Reinforcing Steel Institute (CRSI), “Placing Reinforcing Steel Recommended 
Practices”. 

.1 Immediately before placing, reinforcing steel shall be free of oil, dirt, mill 
scale, loose or excessive rust or other coatings that would reduce bond to 
concrete. 

.1 Reinforcing steel shall be maintained in this clean condition until 
embedded in concrete and reinforcing steel about to be 
embedded in concrete shall be free of loose hardened concrete. 

.2 Bar supports shall be made of plastic. 

.2 Reinforcement shall be accurately positioned, secured and supported, 
using bar supports and side form spacers, to ensure proper concrete 
cover and spacing within allowable tolerances before and during 
placement of concrete. 

.3 Bases shall have the top surface finished level, smooth and within the following 
tolerances: 

.1 ± 3mm of a level line when measured across the base; 

.1 Areas in excess of the 3mm tolerance may be removed by 
abrasive means, provided the minimum cover requirements 
specified in the Contract Documents are met. 

.1 It will not be acceptable to achieve this repair by placing 
grout or concrete over base concrete that has hardened. 

.2 If the concrete surface, upon removal areas in excess of 
the 3mm permissible tolerance, is not to the Owner’s 
Representative’s satisfaction, the Contractor shall, as 
directed by the Owner’s Representative, entirely remove 
designated portions or all of the concrete, and replace with 
new concrete. 

.2 ± 10mm of the elevation provided by the Owner’s Representative. 

3.7 POLE ERECTION 

.1 Poles will not be erected on the concrete base until the concrete base has set for 
at least seven days. 

.2 Poles shall be installed with the handhole parallel to or perpendicular to the 
centreline of the roadway. 

.3 Poles shall be handled using suitable non-abrasive slings at the pole pick up 
points specified by the pole manufacturer. 

.4 Anchorage template shall be removed prior to installation of pole.  All studs, bolts 
and nuts shall be cleaned and coated with white lithium-based grease, prior to 
the installation of the pole onto the anchorage assembly.  Poles shall be secured 
to the anchor bolt assembly by setting all nuts to an initial torque of 75 Nm.  
Poles shall then be set in plumb vertical alignment by adjustment of combinations 
of pole shims and holding nuts.  Final tightening of nuts shall be as per 
manufacturer’s recommendations. 
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.5 Ensure poles are installed and secured to a vertical alignment which meets 

Owner’s Representative’s approval. 

.6 Poles shall be cleaned after erection. 

.7 Where drilling of apertures is required, the apertures shall be accurately aligned 
to suit pole attachments or equipment.  Apertures in pole shall be de-burred to 
remove any sharp points or burrs remaining around the hole drilled by the 
Contractor.  The hole diameter to be drilled in the apertures will be limited to the 
maximum hole required for the wiring times 1.5. 

.1 Wiring apertures in pole shall be provided with rubber grommets. 

.2 Temporary unused pole apertures shall be plugged with rubber, neoprene 
or plastic plugs.  Permanent unused pole apertures shall be welded shut. 

3.8 RRFB INSTALLATION 

.1 Installation and handling of the RRFB equipment shall be in accordance with 
manufacturer’s recommended procedures. 

3.9 TESTING 

.1 Tests on electrical wiring and material shall, unless otherwise specified, conform 
to the Canadian Electrical Code Part 1 and shall include insulation value 
readings and resistance to ground readings. 

.2 Testing shall be performed by Owner’s Representative, the Contractor’s 
Representative, local Utilities and authorities, as requested. 

.3 The Contractor shall provide all necessary instruments, equipment and personnel 
required to satisfactorily carry out prescribed tests at his own expense. 

.4 The following tests shall be performed as directed by the Owner’s 
Representative: 

.1 All conduits and duct systems shall be proven free of stones, dirt, water or 
other debris by pulling a test mandrel with a diameter of at least 90% of 
the diameter of the installed conduit or ducts through each individual 
conduit or duct. 

.2 All circuits shall be proven continuous and free of short circuits or ground 
faults. 

.3 All circuits shall be proven free of unspecified grounds and the resistance 
to ground all circuits shall be no less than fifty (50) mega ohms. 

.4 All circuits shall be proven to be operable.  Each control or switching 
device shall be operated no less than ten (10) times and each circuit no 
less than eight (8) hours. 

.5 The resistance to ground for the power service facility ground, the 
controller ground, and the intersection system ground shall be proven to 
not exceed 25 ohms.  The Contractor shall perform the necessary test 
and record and document the values for the Owner’s Representative. 

.6 The Contractor shall measure the incoming voltage at the power service 
facility and shall record the value on an appropriate form. 
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.5 In addition to the above tests, the Contractor shall, where directed by the 

Owner’s Representative, perform any tests called for where performance of the 
electrical system indicates a deficiency. 

.6 Where any tests indicate faulty workmanship or unacceptable electrical 
measurements, the Contractor shall repair or replace the faulty equipment at his 
own expense, and to the satisfaction of the Owner’s Representative. 

.7 The Contractor shall be in charge of all testing and shall assume full 
responsibility for any damage which may occur to the equipment installed as a 
result of such testing. 

.8 The work of testing shall not be submitted for payment but considered part of the 
Contractor’s tender pricing and shall be considered incidental to the Work. 

3.10 ADJUSTMENT OF EQUIPMENT 

.1 All equipment shall be installed in a neat and orderly manner.  Adjustments to 
equipment, required to ensure that the entire electrical installation and all its 
equipment, material and components are in satisfactory physical condition and 
perform the intended function and operations improve the appearance of the 
installation, shall be carried out at the Contractor’s expense. 

.2 Any adjustments required to make the system operate in the manner intended by 
the Owner’s Representative shall be made by the Contractor.  The Contractor 
shall make adjustments during nighttime conditions to any equipment, if so 
required, to provide optimum performance.  All such adjustments shall be carried 
out at the Contractor’s expense. 

3.11 COMMISSIONING 

.1 Traffic signal start-up shall be carried out as follows: 

.1 Upon completion of the installation, prior to start-up, the Contractor shall 
advise the Owner’s Representative and the City to carry out their final 
inspection.  After the final inspection is completed a written list of 
deficiencies will be sent to the Contractor. 

.2 All deficiencies noted during the final inspection shall be corrected to the 
satisfaction of the Owner’s Representative and the City prior to signal 
start-up. 

.3 After the deficiencies are corrected (prior to the signal start-up) the 
Contractor shall put the signal into flash for a period of seven (7) days, 
unless otherwise directed by the Owner’s Representative. 

.4 The Contractor shall provide the City with the proposed signal start-up 
date and time.  Upon approval from the City, the Contractor shall advise 
the Owner’s Representative and the controller manufacturer a minimum 
of 72 hours in advance of the approved start-up date and time. 

.5 At the City’s discretion, the controller manufacturer’s representative shall 
inspect all field wiring connections and controller operation on site prior to 
signal start-up. 
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.6 In the presence of the Owner’s Representative, the controller 

manufacturer (at the City’s discretion) and the City, the Contractor shall 
put the traffic signals into full operation. 

.7 The Contractor shall supply all the necessary traffic control personnel 
required during the signal start-up.  A minimum of two (2) qualified traffic 
control persons are required. 

.8 The signal start-up shall be done during non-peak traffic periods. 

3.12 TRAFFIC SIGN POST CONSTRUCTION 

.1 Anchors and Anchor Sleeves for telescoping perforated tubes supports shall be 
driven.  It is advisable to drive the anchor and sleeve together making sure the 
holes are aligned.  The perforated tube anchor and sleeve shall be driven to a 
height of 125mm – 150mm above the ground.  Anchors and Sleeves shall be 
installed per manufacturer’s details. 

.2 Attach the sign to the post at the desired height using drive rivets or bolts. 

.3 Insert the signpost, which is one size smaller than the anchor, approximately 
150mm - 200mm into the anchor base. 

.4 Bolt the signpost to the anchor assembly with a corner bolt. 

.5 When installing in existing concrete use a pneumatic hammer or concrete drill to 
break through the surface, the anchor assembly is driven to within 25mm of the 
surface to allow attachment of the signpost.  If flush installation is desired 
clearance should be recessed on two sides to clear the bolt for signpost 
connection. 

.6 To install in asphalt, drive the anchor assembly through the asphalt into the 
subsoil from ground level.  Once the anchor is through the asphalt; use the same 
instructions as for soil installations. 

3.13 INSTALLATION OF TRAFFIC SIGNS 

.1 The Work shall be carried out in such a manner so as to avoid damage to the 
roadside sign, post and the adjacent and surrounding Roadway. 

.1 The repair of any damage resulting from this Work shall be carried out by 
the Contractor at his/her own expense. 

.2 All signs shall be mounted on new sign supports. 

.3 Direct contact with the sign faces shall be avoided at all times. 

.4 Traffic signs shall be immediately installed after the installation of the sign post. 

.5 After installation, the signs shall be clean. 

.6 Vertical and lateral placement in accordance with the Manual of Uniform Traffic 
Control Devices for Canada (latest addition). 

.1 At locations where pedestrian traffic is likely, the sign should be mounted 
at a minimum height of 2.0 metres. 
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.2 Each sign shall be located according to the plans.  Installed signs will be 

inspected at night for maximum effect.  If any sign is ineffective at night, 
the sign shall be replaced at the Contractor’s expense. 

.7 Place temporary covering on signboards where indicated.  Covering to be 
capable of withstanding rain, snow, and wind and be non-injurious to signboard.  
Replace deteriorated covering and remove covers as directed by Owner’s 
Representative. 

.8 Correct defects, identified by Owner’s Representative, in sign message, 
consistency of reflectivity, colour or illumination.  Correct angle of signboard and 
adjust luminaire aiming angle for optimum performance during night conditions to 
approval of Owner’s Representative. 

3.14 CLEANUP 

.1 The Contractor shall restore the Work Area to its original condition.  This may 
include shaping, concreting (curb and/or sidewalk), topsoiling and/or 
hydroseeding to the satisfaction of the Owner’s Representative.  Any areas 
where Work has been performed shall be restored to original condition, or better. 

.2 Existing equipment designated as being removed shall be returned to the City or 
disposed off-site as noted on the Drawings.  

.3 The interior of enclosures, pole hand-holes and wiring areas shall be cleaned of 
dust, dirt and loose materials, vacuum-cleaned and all water and moisture 
removed. 

.4 All fastening screw holes provided in enclosures shall have a fastening screw 
installed. 

.5 Touch-up all painted areas damaged during installation. 

.6 Any spots where the galvanizing is damaged due to drilling, tapping, reaming, 
welding, or surface damage during transportation and erection, shall be 
refinished with cold galvanizing compound in accordance manufacturer’s 
recommendations. 

3.15 RECORD DRAWINGS 

.1 At completion of the project and prior to Provisional Acceptance, the Contractor, 
at their own expense, shall neatly transfer all electrical addendums, change 
orders, site instructions and other changes marked in red on blueprint record 
drawings.  These “Redline” drawings shall be submitted to the Owner’s 
Representative for incorporation into As-Built drawings.  The final record drawing 
submission shall be provided to the Owner’s Representative as a condition of 
Provisional Acceptance. 

3.16 INSTALLATION, OPERATION & MAINTENANCE MANUALS 

.1 Provide installation, operation and maintenance data for electrical work for 
incorporation into an installation, operation and maintenance manual. 

.2 Include the following operations and maintenance data: 
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.1 Details with respect to design elements, construction features, component 

function and maintenance requirements, to permit effective start-up, 
operation, maintenance, repair, modification, extension and expansion of 
any portion or feature of installation. 

.2 Technical data, product data, supplemented by bulletins, component 
illustrations, exploded views, technical descriptions of items and parts 
lists.  Advertising or sales literature not acceptable. 

.3 Wiring and schematic diagrams and performance curves. 

.4 Names and addresses of local suppliers for all items included in 
maintenance manual. 

.3 The manual shall document in detail the installation and operation of the 
equipment on an item by item basis with clearly detailed illustrations including 
layout of controls, displays, and all other information required to correctly operate 
a fully functional unit.  The model number(s), all options provided, and the correct 
settings and configuration shall be clearly shown.  All modifications to equipment 
must be documented.  The manual shall contain a troubleshooting guide to 
enable the City, or others, to carry out maintenance operations down to the 
modular block level. 

.4 The final operation and maintenance manual submission shall be provided to the 
Owner’s Representative as a condition of Provisional Acceptance. 

END OF SECTION 
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Part 1 - General 

1.1 REFERENCE STANDARDS 

.1 American Association of State Highway and Transportation Officials (AASHTO) 

.1 AASHTO M180, Standard Specification for Corrugated Sheet Steel 
Beams for Highway Guardrail. 

.2 American Society for Testing and Materials International (ASTM) 

.1 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products. 

.2 ASTM A307, Standard Specification for Carbon Steel Bolts, Studs, and 
Threaded Rod 60 000 PSI Tensile Strength. 

.3 ASTM A780, Standard Practice for Repair of Damaged and Uncoated 
Areas of Hot-Dip Galvanized Coatings. 

.3 CSA Group (CSA) 

.1 CAN/CSA O80 Series, Wood Preservation. 

.2 CAN/CSA G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 

.3 CAN/CSA S136, North American Specification for the Design of Cold-
formed Steel Structural Members. 

.4 CSA W59, Welded Steel Construction (Metal Arc Welding). 

.4 National Lumber Grades Authority (NLGA) 

.1 Standard Grading Rules for Canadian Lumber. 

.5 American Wood Preservers’ Association (AWPA) 

.6 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Product Data: 

.1 Submit manufacturer's instructions, printed product literature and data 
sheets for guide rail, wood, and coatings and include product 
characteristics, performance criteria, physical size, finish and limitations. 

.2 Submit product name and manufacturer’s specification for the 
preservative to be applied to the post field cuts and zinc-rich paint to 
repair minor damage to galvanized coating, and to coat cut ends and field 
drilled holes. 

.3 Submit manufacturer’s certification, for all galvanized metals, that the 
materials supplied meet the specified requirements. 
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1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written 
instructions. 

.2 Delivery and Acceptance Requirements: deliver materials to site in original 
factory packaging, labelled with manufacturer's name and address. 

.3 Storage and Handling Requirements: 

.1 Store materials off ground and in accordance with manufacturer's 
recommendations in clean, dry, well-ventilated area. 

.2 Store and protect guide rails from nicks, scratches, and blemishes. 

.3 Replace defective or damaged materials with new. 

Part 2 - Products 

2.1 MATERIALS 

.1 Wooden posts and blocks and steel beams shall be as per PEI TIR General 
Provisions and Contract Specifications for Highway Construction, Division 903. 

.2 Guide rail end marker posts and delineators shall be as per PEI TIR 
requirements. 

Part 3 - Execution 

3.1 EXAMINATION 

.1 Verification of Conditions:  verify that conditions of substrate previously installed 
under other Sections or Contracts are acceptable for guide rail installation in 
accordance with manufacturer's written instructions. 

.1 Visually inspect substrate in presence of Owner’s Representative. 

.2 Inform Owner’s Representative of unacceptable conditions immediately 
upon discovery. 

.3 Proceed with installation only after unacceptable conditions have been 
remedied and after receipt of written approval to proceed from Owner’s 
Representative. 

.2 Prior to commencing work, the Owner’s Representative shall locate in the field all 
proposed areas for installing new guide rail including special or curved 
installations.  These locations shall be reviewed by the Contractor, with the 
Owner’s Representative, to confirm locations and extents.  The Contractor shall 
contact the Owner’s Representative 24 hours prior to any work being done. 

3.2 ERECTION 

.1 Erect wooden posts and blocks and steel beams as per PEI TIR General 
Provisions and Contract Specifications for Highway Construction, Division 903. 
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3.3 TOUCH UP 

.1 The Contractor shall take all necessary precautions to eliminate damage to 
galvanizing. 

.2 Galvanized steel-touch up: 

.1 Cut ends, field drilled holes (permitted on bridge approach/departure 
elements only) and other areas where the galvanizing has minor damage 
shall be repaired with a minimum of two coats of zinc-rich paint according 
to ASTM A780, at no additional cost to the Contract.  The coating 
thickness for the repair shall at least comply with the requirements of 
AASHTO M180 respecting hot dip galvanizing.  Major abrasions shall be 
repaired by re-galvanizing.  The method to be used for repair of any 
damage shall be approved by the Owner’s Representative before such 
work is commenced.  The Contractor, at his cost, shall carry out the repair 
or replace components to the satisfaction of the Owner’s Representative. 

3.4 PROTECTION 

.1 Protect installed products and components from damage during construction. 

.2 Repair damage to adjacent materials caused by guide rail installation. 

END OF SECTION 
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Part 1 - General 

1.1 DEFINITIONS 

.1 Erosion:  deterioration, displacement, or transportation of land surface by wind or 
water, intensified by land clearing practices related to construction work. 

.2 Sediment:  particulate matter transported and deposited as a layer of solid 
particles within a body of water. 

1.2 REFERENCE STANDARDS 

.1 Refer to laws, by laws, ordinances, rules, regulations and orders or authority 
having jurisdictions, and other legally enforceable requirements applicable to 
Work at that area or become in force during Work performance. 

.2 Canada Water Act (R.S.C., 1985, c. C-11) 

.1 Comprehensive Water Resource Management. 

.3 Canada Labour Code, Part II, Canada Occupational Health and Safety 
Regulations. 

.1 Canadian Centre for Occupational Health and Safety (CCOHS), OSH 
Answers Fact Sheets, Working on or Near Water. 

.4 Province of Prince Edward Island 

.1 Occupational Health and Safety Act, R.S.P.E.I., latest edition. 

.5 Fisheries Act (R.S.C., 1985, c. F-14) 

.1 Fisheries and Oceans Canada (DFO). 

.6 Species at Risk Act (S.C. 2002, c. 29) 

.7 PEI Department of Transportation and Infrastructure (PEI TIR) 

.1 General Provisions and Contract Specifications for Highway Construction. 

.2 Environmental Protection Plan. 

1.3 COORDINATION 

.1 Coordinate the requirements by authority having jurisdictions of each province to 
Owner’s Representative, as applicable, to achieve compliance during work 
performance. 

.2 Province of Prince Edward Island 

.1 Watercourse, Wetland and Buffer Zone Activity Guidelines. 

1.4 PRE-INSTALLATION MEETINGS 

.1 Arrange for a Site visit, before Work starts, with Owner’s Representative to: 

.1 Verify project requirements. 



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Section 35 01 40.92 
exp MON-21010097-A0 PRESERVATION OF WATER COURSES 
 AND WETLANDS 
 Page 2 of 5 
 January 2024 

 
.2 Examine existing Site conditions and adjacent areas to construction's 

work, before start. 

.3 Identify potential impact on existing aquatic and riparian habitats and 
water quality and quantity. 

1.5 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures. 

.2 Sustainable Design Submittals: 

.1 Erosion and Sedimentation Control:  Provide copy of erosion and 
sedimentation control plan in accordance with authorities having 
jurisdiction. 

1.6 ENVIRONMENTAL REQUIREMENTS 

.1 Ensure a dewatered condition for operation of equipment within watercourses.  
Operation of construction equipment in water is prohibited. 

.2 Install stabilized entrances at equipment access points to dewatered 
watercourses. 

.3 Use rubber tracked machinery when working on watercourse bed material. 

.4 Do not alter or draw any water from a watercourse or wetland without first 
obtaining necessary permits or approvals. 

.5 Do not use watercourse beds or banks or wetlands for borrow material. 

.6 Dumping excavated fill, waste material or debris in watercourse or wetland is 
prohibited. 

.7 Design and construct temporary crossings to minimize erosion to watercourse or 
wetland.  All temporary crossings must be pre-approved by Owner’s 
Representative prior to construction. 

.8 Do not skid logs or construction materials across watercourses or wetland. 

.9 Avoid spawning beds when constructing temporary crossings of watercourses 
without obtaining written approval of the Owner’s Representative. 

.10 Underwater blasting within 100 m of indicated spawning beds is not permitted. 

.11 Provide a buffer zone in combination with appropriate erosion and sedimentation 
control when working adjacent to watercourses and wetlands.  Consult with 
regulatory agencies. 

.12 Construct settling ponds sufficiently deep and wide to retain runoff long enough 
to permit suspended sediments to settle to the bottom. 

.13 Running/idling equipment or trucks must be reduced to prevent damage from 
exhaust fumes and mitigate risk of fire from exhaust heat. 
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Part 2 - Products 

2.1 MATERIALS 

.1 Silt Fencing: 

.1 Type 1 Silt Fence in accordance with the requirements of Division 806 of 
the PEI TIR General Provisions and Contract Specifications for Highway 
Construction. 

.2 Turbidity or Silt Boom: 

.1 Silt booms are used in aquatic environments and are anchored at the 
bottom but have a floating boom at the  top to keep the boom or 
containment structure above the water level.  They minimize sediment 
transport from a disturbed area of work so as to provide a stagnant area. 

.2 Silt Boom in accordance with the requirements of Division 806 of the PEI 
TIR General Provisions and Contract Specifications for Highway 
Construction. 

.3 Pumps: 

.1 The inlet and outlet of pumps and hoses for use in-water to be screened 
to prevent aquatic fauna from entering the equipment. 

Part 3 - Execution 

3.1 EXISTING CONDITIONS 

.1 Maintain existing flow pattern in natural watercourse systems. 

.2 In natural systems maintain existing riffle pool and step pool patterns. 

.3 In wetland systems, maintain existing hydrological conditions. 

3.2 SITE CLEARING AND PLANT PROTECTION 

.1 Temporary Erosion and Sedimentation Control: 

.1 Provide temporary erosion and sedimentation control measures to 
prevent soil erosion and discharge of soil-bearing water runoff or airborne 
dust to adjacent properties, according to requirements of authorities 
having jurisdiction and sediment and erosion control plan, specific to the 
site, whichever is more stringent. 

.2 Inspect, repair, and maintain erosion and sedimentation control measures 
during construction until permanent vegetation has been established. 

.3 Remove erosion and sedimentation controls once disturbed areas have 
been restored and stabilized. 

.2 Minimize disturbance to vegetated buffer zones and protect trees and plants on 
site and adjacent properties where indicated. 
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.3 Existing saturated logs along base of shoreline to be disturbed to be collected 

and secured within a floating boom system.  Logs to remain saturated at all 
times.  Upon completion of watercourse alterations, reinstate logs along base of 
slope in a manner similar to existing conditions. 

.4 Wrap trees and shrubs adjacent to construction work, storage areas and trucking 
lanes in burlap. 

.5 Protect roots of designated trees to dripline during excavation and site grading to 
prevent disturbance or damage. 

.1 Avoid unnecessary traffic, dumping and storage of materials over root 
zones. 

.6 Leave cuttings from trees and other vegetation on site as brush piles to allow for 
natural degradation. 

.1 Secure large piles with degradable materials to prevent interference with 
watercourse. 

.7 Remove only trees that may offer future blockage problems as instructed by 
Owner’s Representative. 

.8 Leave roots mass and stumps in place. 

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

3.3 DRAINAGE AND PUMPING 

.1 Pumping water containing suspended materials into watercourse is prohibited. 

.2 Discharge location shall be minimum 30 metres from any watercourse or wetland 
unless pumped through a filter bag connected to the pump discharge. 

.3 Establish rock chute spillways to accommodate safe surface water entry to 
watercourse as directed by Owner’s Representative. 

.4 Install drop pipe inlet system as directed by Owner’s Representative. 

3.4 REMOVAL OF SEDIMENT CONTROL MEASURES 

.1 Sediment control measures to remain in place at all times during the work in 
order to catch and filter any run-off from the worksite before it reaches the 
watercourse. 

.2 Measures to remain in place until the growth of seed, sod or other surface cover 
is sufficient to retain sediments from being mobilized in runoff. 

.3 Method of removal of sediment control measures to be submitted for approval by 
Owner’s Representative. 

.4 For in-water sediment control measures, allow minimum 1 day for settlement of 
suspended sediments before removal. 
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3.5 SITE RESTORATION 

.1 Restore the original watercourse bed grades and materials upon completion of 
in-water works. 

.2 Establish vegetated buffer zones with suitable vegetation to minimum 3 m along 
edge of watercourse banks as determined by Owner’s Representative. 

.3 Plant non-invasive, locally native or naturalized vegetation natural to area, 
suitable for application without requirement for fertilizers, pesticides and other 
chemicals. 

.4 Control stream bank erosion in lower section of watercourse with irregular 
shaped rip rap of size determined by Owner’s Representative. 

.5 Control stream bank erosion in upper section of watercourse by planting suitable 
vegetation as directed by Owner’s Representative. 

.1 Ensure planting occurs within 10 days after work on watercourse is 
complete.  Ensure stabilization of exposed soils occurs within 5 days of 
completion of watercourse works. 

END OF SECTION 
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May 23, 2023  

 

Joose Environmental Project No. JE0665 

 

Via Email: David.Kozak@exp.com 

 

EXP  

55 Mapleton Road 

Moncton, NB  E1G 2K5 

 

Attention: Mr. David Kozak, P. Eng. - Practice Manager   

 

Dear Mr. Kozak: 

 

Reference: Water Street Realignment - Environmental Assessment - Project Update  

Charlottetown, Queens County, Prince Edward Island 

 

Introduction  

 

The purpose of this letter is to provide a project update for the environmental assessment being undertaken 

for the proposed Water Street Realignment Project.  The project update includes a summary of the results to 

date and our preliminary conclusions/recommendations.  

 

Site Description and Scope of Work 

 

The proposed Water Street realignment includes relocating Water Street through the current Event Grounds 

property to connect to Grafton Street.  The realignment would allow for the Event Grounds property to extend 

over the present Water Street to the Charlottetown Harbour. 

 

The Environmental Assessment for the proposed Water Street Realignment included the following 

components: 

 
• Review of historical environmental documents associated with the remediation of the current Events 

Grounds property (i.e., former Imperial Oil Bulk Plant) and Maritime Electric Company, Limited 
(MECL) property located adjacent to the southwest corner of the Event Grounds site and Water 
Street; 

 
• Drilling of six (6) boreholes at the site on March 22, 2023, at the locations selected by EXP including 

(refer to attached EXP Drawing): 
 

- One located along Water Street (BH 1-23); 
 
- Two (2) located on the current Events Grounds site (BH 2-23 and BH 3-23); 

 
- Two (2) located along Grafton Street (BH 4-23 and BH 5-23); and 

 



 

Mr. David Kozak, P. Eng. - Practice Manager                                                                                                                                                    

May 23, 2023                                                                                                                                                                                    

Page 2  

  ©Joose Environmental Consulting Inc. 2023 

 
 

- One located north of Grafton Street within the parking area for the Events Grounds (BH 6-
23). 

 
• Installation of a monitor well (MW 1-23) in one of the BHs located on the Event Grounds property (BH 

2-23); 
 

• Submission of a selected soil sample recovered from the fill layer at each BH location (6 soil 
samples) for the analyses of the following:  
 

- Petroleum hydrocarbons; 
 

- Metals including mercury; and 
 

- Polycyclic aromatic hydrocarbons (PAHs). 
 

• Submission of a single groundwater sample collected from MW 1-23 (BH 2-23) for the analysis of the 
following: 
 

- Petroleum hydrocarbons; 
 

- Metals including mercury; and 
 

- Polycyclic aromatic hydrocarbons (PAHs). 
 

• Review of the soil and groundwater chemistry results in comparison with the following criteria: 
 

- PEIDEECA - PHRR Tier I HH and Eco EQSs (based on the Atlantic PIRI (Partnership in 
RBCA (Risk Based Corrective Action) Version 4.0 - July 2021) for soil and groundwater 
based on a commercial and residential non-potable site in context with the current and 
potential future use of the subject site and surrounding properties;  
  

- Canadian Council of Ministers of the Environment (CCME) Canadian Soil Quality Guidelines 
(SQGs) for the Protection of Environmental (SQGE) and Human Health (SQGHH).  The soil 
quality guidelines have been developed based on land use; different guidelines exist for 
“Agricultural”, “Residential/Parkland”, “Commercial”, and “Industrial” sites.  Based on present 
and future use of the subject site the property would be classified as commercial with 
residential guidelines provided for comparison purposes; and 

 
- CCME Water Quality Guidelines (WQGs) for the Protection of Marine Aquatic Life (PMAL).    

 

All soil and groundwater samples were submitted to AGAT Laboratories (AGAT) located in Dartmouth, Nova 
Scotia. AGAT is accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for each of 
the analysis methods utilized and each have in-house quality assurance/quality control (QA/QC) programs to 
govern sample analysis, including replicates.   
 
Soil Results 
 
The following sections provide an overview of the soil results including the stratigraphy and the soil chemistry 
results for all parameters tested.  
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Stratigraphy 
 
Detailed descriptions of the stratigraphy observed are provided on the Borehole Records (attached), with a 
general summary provided below:  
 
Fill Materials  
 
Fill materials were encountered at the surface at each BH location and found to extend to depths ranging 
from 0.9 to 3.2 meters below grade (mbg).  The fill generally consists of a silty sand containing gravel and 
occasional sandstone cobbles.  The fill is predominantly reddish brown in colour except at BH 6-23 where 
some occasional dark grey and/or black layers were encountered.  
 
Standard Penetration Test N-values obtained within the fill were found to range from 4 to 30, indicating a 
highly variable, loose to compact relative density. 
 
Grain size testing (curve attached) performed on a representative sample of the fill shows it to contain 38 
percent gravel, 42 percent sand, and 20 percent fines (i.e., silt and clay sizes).  The fill sample was found 
to have a moisture content of 8 percent.  
 
Marine Deposit  
 
A layer of marine deposited soi was encountered directly below the fill at BH 1-23, BH 2-23, BH 3-23, and BH 
6-23.  The marine varies in colour from greyish brown to reddish brown and generally consists of a silt and 
sand with traces of clay, gravel, and organic matter.  The thickness of the marine deposit, where fully 
penetrated, was found to range from 2.7 m at BH 6-23 to 4.4 m at BH 1-23.  BH 2-23 was terminated within 
the marine soil layer. 
 
N-values obtained within the marine deposit were found to range from 1 to 13, with an overall average of 7, 
indicating a variable but predominantly loose, relative density,  
 
Grain size testing (curve attached) performed on a representative sample of the marine soil shows it to 
contain 6 percent gravel, 39 percent sand, and 55 percent fines.  The sample was found to have a 
moisture content of 39 percent indicating a compressible soil. 
 
Native Till   
 
The principal natural overburden at the site consists of a reddish brown, silt and sand (glacial till) that contains 
some gravel and occasional sandstone cobbles.  The till stratum was encountered below the marine soil at 
BH 1-23, BH 3-23, and BH 6-23, and directly below the fill at BH 4-23 and BH 5-23.  The till stratum was 
found to have a thickness of 1.4 m at BH 4-23; BH 1-23, BH 3-23, BH 5-23, and BH 6-23 were terminated 
within the till. 
 
N-values obtained within the till stratum were found to range from 10 to 22 indicating an overall compact 
relative density. 
 
Grain size testing (curve attached) performed on a representative sample of the till shows it to contain 13 
percent gravel, 49 percent sand, and 38 percent fines.  The till sample was found to have a natural 
moisture content of 18 percent. 
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Bedrock 
 
Sandstone bedrock was inferred, based on split spoon refusal, at a depth of 4.0 m below existing grade at BH 
4-23.  Bedrock was not encountered within the depths investigated at the other test locations. 
 

Soil Chemistry Results 

 

The results of the analytical testing performed on the soil and groundwater samples recovered from the BH 
and MW locations are provided on the attached Tables A-1 to A-3, and are discussed below.    
 

Soil Hydrocarbon Chemistry 

 

As illustrated in Table A-1 (attached), the soil hydrocarbon chemistry results from the borehole locations 

indicate non-detectable levels (i.e., below the applicable PEIDEECA - PHRR Tier I HH and Eco EQSs) in the 

samples submitted from BH 1-23 (SS 3), BH 2-23 (SS 3) and BH 4-23 (SS 3).  The soil samples submitted 

from the remaining three (3) borehole locations (i.e., BH 3-23 (SS 2), BH 5-23 (SS 3) and BH 6-23 (SS 4)) 

indicated detectable levels of hydrocarbon below the applicable PEIDEECA - PHRR Tier HH and Eco EQSs.  

The hydrocarbon product is characterized by AGAT as being a combination of gasoline (BH 5-23), fuel range 

(BH 5-23 and BH 6-23) and lube oil fraction (BH 3-23, BH 5-23 and BH 6-23). 

 

A review of the historical environmental assessment reports completed for the Event Grounds property and 

the MECL property adjacent Water Street indicated low levels of hydrocarbon impacts below the applicable 

PEIDEECA - PHRR Tier I HH and Eco EQSs within, or near, the proposed Water Street realignment 

configuration.  It should be noted that there are elevated hydrocarbon concentrations exceeding the 

applicable Provincial Regulations on other portions of the Event Grounds property, not in the near vicinity of 

the proposed Water Street realignment footprint. 

 

Soil Metal Chemistry 

 

As illustrated in Table A-2 (attached), the soil metal chemistry results for the borehole locations indicate 

concentrations for all parameters tested to be below the applicable PEIDEECA - PHRR Tier I HH and Eco 

EQSs and/or CCME SQGs with the exception of the following: 

 

• Arsenic concentrations in BH 6-23 (SS 4) exceeding the applicable PEIDEECA - PHRR HH and Eco 

EQS and CCME SQG; 

 

• Copper levels in BH 6-23 (SS 8) exceeding the applicable PEIDEECA - PHRR Eco EQS and CCME 

SCG; 

 

• Iron and manganese concentrations exceed the PEIDEECA - PHRR Tier I HH EQSs in all samples 

submitted; 

 

• Lead levels in BH 6-23 (SS 4) exceeding the applicable PEIDEECA - PHRR HH and Eco EQS and 

CCME SQG; 

 
• Vanadium levels in BH 2-23 (SS 3), BH 3-23 (SS 2), BH 5-23 (SS 3) and BH 6-23 (SS 4) exceeding 

the PEIDEECA - PHRR HH and/or Eco EQS; and 
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• Zinc concentrations in in BH 6-23 (SS 4) exceeding the applicable PEIDEECA - PHRR Eco EQS and 

CCME SQG. 

 

A review of the historical environmental assessment reports completed for the Event Grounds property and 

the MECL property adjacent Water Street indicated various metal parameters which exceed either the 

applicable PEIDEECA - PHRR Tier I HH and/or Eco EQSs or the CCME SQGs within, or near, the proposed 

Water Street realignment configuration.   

 

Soil PAH Chemistry Results  

 

As illustrated in Table A-3 (attached), the soil PAH chemistry results from the borehole locations indicate non-

detectable levels (i.e., below the applicable PEIDEECA - PHRR Tier I HH and Eco EQSs and CCME SQGs) 

in the samples submitted from BH 1-23 (SS 3), BH 3-23 (SS 2) and BH 4-23 (SS 3).  The soil samples 

submitted from the remaining three (3) borehole locations (i.e., BH 2-23 (SS 3), BH 5-23 (SS 3) and BH 6-23 

(SS 4)) indicated detectable levels of various PAH parameters below the applicable PEIDEECA - PHRR Tier 

HH and Eco EQSs and CCME SQGs.   

 

A review of the historical environmental assessment reports completed for the Event Grounds property and 

the MECL property adjacent Water Street indicated low levels of various PAHs parameters below the 

applicable PEIDEECA - PHRR Tier I HH and Eco EQSs and CCME SQGs within, or near, the proposed 

Water Street realignment configuration.  It should be noted that there are elevated PAH concentrations 

exceeding the applicable Provincial Regulations and CCME SQGs on other portions of the Event Grounds 

property, not in the near vicinity of the proposed Water Street realignment footprint. 

 

Groundwater Chemistry Results 

 

The results of the analytical testing performed on the groundwater samples recovered from MW 1-23 (BH 2-

23) are provided on the attached Tables A-4 to A-6, and are discussed below.   

  

Groundwater Hydrocarbon Chemistry  

 

As illustrated in Table A-4 (attached), the groundwater hydrocarbon chemistry results for the sample collected 

from MW 1-23 (BH 2-23) on April 4, 2023 indicate levels below the applicable PEIDEECA - PHRR Tier I HH 

and Eco EQSs.  The hydrocarbon product is characterized by AGAT as being a gasoline fraction.  

 

A review of the historical environmental assessment reports completed for the Event Grounds property and 

the MECL property adjacent Water Street indicated low levels of petroleum hydrocarbons below the 

applicable PEIDEECA - PHRR Tier I HH and Eco EQSs within, or near, the proposed Water Street 

realignment configuration.  It should be noted that there are elevated hydrocarbon concentrations exceeding 

the Provincial Regulations on other portions of the Event Grounds property, not in the near vicinity of the 

proposed Water Street realignment footprint.    

 

Groundwater Metal Chemistry 

 

As illustrated in Table A-5 (attached), the groundwater metal chemistry results for the sample collected from 

MW 1-23 (BH 2-23) indicate concentrations for all parameters tested to be below the applicable PEIDEECA - 

PHRR Tier I HH and Eco EQSs and/or CCME WQGs PMAL with the exception of the following: 
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• Boron levels exceeding the applicable PEIDEECA - PHRR Eco EQS; and 
 

• Uranium concentrations exceeding the applicable PEIDEECA - PHRR Eco EQS. 
 

A review of the historical environmental assessment reports completed for the Event Grounds property and 

the MECL property adjacent Water Street indicated levels of metals to be below the applicable PEIDEECA - 

PHRR Tier I HH and Eco EQSs within, or near, the proposed Water Street realignment configuration.  It 

should be noted that there are elevated metals parameters concentrations exceeding the applicable 

Provincial Regulations and CCME WQGs PMAL on other portions of the Event Grounds property, not in the 

near vicinity of the proposed Water Street realignment footprint. 

 

Groundwater PAH Chemistry 

 

As illustrated in Table A-6 (attached), the groundwater hydrocarbon chemistry results for the sample collected 

from MW 1-23 (BH 2-23) on April 4, 2023 indicate detectable levels of three (3) PAH parameters (i.e., 1-

Methylnaphthalene, 2-Methylnaphthalene and Fluorene) which are below the applicable PEIDEECA - PHRR 

Tier I Eco EQSs and CCME WQGs PMAL.  All remaining PAH parameters tested were at nondetectable 

levels.   

 

A review of the historical environmental assessment reports completed for the Event Grounds property and 

MECL property adjacent Water Street indicated low levels of individual PAH parameters below the applicable 

PEIDEECA - PHRR Tier I Eco EQSs and CCMW WQGs PMAL within, or near, the proposed Water Street 

realignment configuration.  It should be noted that there are elevated PAH concentrations exceed the 

applicable Provincial Regulations and CCME criteria on portions of the Event Grounds property, not in the 

near vicinity of the proposed Water Street realignment footprint. 

 

Preliminary Conclusions  

 

Based on the results of the environmental assessment being undertaken for the proposed Water Street 

Realignment the following conclusions are put forth: 

 

• Fill materials from BH 1-23 and BH 4-23 are free of hydrocarbon, metals and PAHs and can be 

disposed of at a borrow pit with no Provincial approval required; 

 

• Fill materials from BH 2-23, BH 3-23, BH 5-23 and BH 6-23 have either low level hydrocarbons, 

metals or PAHs and, if off-site disposal is required, the materials must be disposed of at a Provincially 

approved site; and 

 
• Groundwater results from MW 1-23 (BH 2-23) indicate low level hydrocarbons and PAHs which are 

below the applicable Provincial Regulations and CCME WQG PMAL.      

 

In the event the fill materials with low level environmental impacts cannot be reused within the proposed 

Water Street realignment footprint, including the areas where the installation of new underground water mains 

or storm sewer lines are proposed (i.e., Grafton and Water Streets), this material must be disposed of at a 

Provincially approved site, as noted above.    The following preliminary options are put forth for the disposal of 

the low level environmentally impacted soil: 
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• Excess soils would remain on the Event Grounds property and incorporated into landscape features 

as part of the redesign of the property (e.g., soil berms along Grafton Street for noise reduction); 

 

• Off-site disposal to a City of Charlottetown property having similarly low level environmentally 

impacted soil; 

 
• Off-site disposal to the East Prince Waste Management Facility (EPWMF) located in Wellington 

Centre, Prince County, PEI; and 

 
• Off-site disposal to a soil treatment facility located in New Brunswick. 

 
It should be noted that selecting the most cost-effective disposal option for any impacted soils requiring offsite 

disposal will depend on the expected soil volumes to be excavated as part of the Water Street Realignment 

project and could be a combination of the options outlined above. 

 

In the event that dewatering is required as part of the Water Street Realignment project a plan must be 

developed to mitigate the potential for siltation entering the storm water system and eventually the marine 

aquatic environment (i.e., Charlottetown Harbour).  It is expected that the mitigation plan would include the 

design of a holding pond/container with filter silt socks and other treatment measures as deemed necessary.     

 

Closing Comments 

 

A final letter report will be prepared after the final design plans have been completed and additional 

information is available on expected areas to be excavated and associated volumes of impacted soils 

requiring proper disposal.   

This update letter  has been prepared for the sole benefit of EXP.  The letter report may not be used by any 

other person or entity without the express written consent of EXP and Joose Environmental Consulting Inc.   

Any use that a third party makes of this report, or any reliance on decisions made based on it, is the 

responsibility of such third parties.  Joose Environmental Consulting Inc. accepts no responsibility for 

damages, if any, suffered by any third party as a result of decisions made, or actions taken, based on this 

report. 

The information and conclusions contained in this report are based upon work undertaken by trained 

professional and technical staff in accordance with generally accepted engineering and scientific practices 

current at the time the work was performed.  Conclusions and recommendations presented in this report 

should not be construed as legal advice.   

The conclusions presented in this report represent the best technical judgment of Joose Environmental 

Consulting Inc. based on the data obtained from the work.  The conclusions are based on the site conditions 

observed by Joose Environmental Consulting Inc. at the time the work was performed at the specific testing 

and/or sampling locations, and can only be extrapolated to an undefined limited area around these locations.  

The extent of the limited area depends on the soil conditions, as well as the history of the site reflecting 

natural, construction and other activities.  In addition, analyses have been carried out for a limited number of 
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chemical parameters, and it should not be inferred that other chemical species are not present.  Due to the 

nature of the investigation and the limited data available, Joose Environmental Consulting Inc. cannot warrant 

against undiscovered environmental liabilities.   

If any conditions become apparent that differ significantly from our understanding of conditions as presented 

in this report, we request that we be notified immediately to reassess the conclusions provided herein. 

We trust this report contains all of the information required at this time, and we are available at your 

convenience should you have any questions. 

 

Sincerely, 

 

JOOSE ENVIRONMENTAL CONSULTING INC. 

 
________________________________ 

Peter H. Joostema, FEC, P.Eng., CESA  

Principal Environmental Engineer  

pjoostema@jooseenv.com 

 

 PHJ/mj 
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Project No.:

Project:

Client:

Location:

Drill Date:

Elevation:

Datum:

Field Supervisor:

Water Level Date:

Borehole No.

Drill Method:

Depth of Borehole:

Sheet: 1 of 2

Joose Environmental Consulting Inc.    
P.O. Box 19 (1088 Colville Road)            
North Wiltshire, PEI  C0A 1Y0 
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Testing

SUBSURFACE PROFILE SAMPLE

JE0665

Eastern Gateway

WSP

Charlottetown, Queens County, PEI

28 March 2023

4.28

Geodetic (approx.)

PJ

BH 1-23

4.28
0.00

1.08
3.20

Ground Surface

Compact to loose reddish brown silty 
sand with gravel, occasional sandstone 
cobbles: Fill; upper 300 mm (+/-) 
pavement/gravel

Loose to compact greyish brown to 
reddish brown silt and sand, trace clay, 
gravel, organics: Marine Deposit
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NOTE: split spoon refusal at 2.6 m 
depth; borehole moved 4 m to the 
west and restarted
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Project:
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Location:

Drill Date:

Elevation:

Datum:

Field Supervisor:

Water Level Date:

Borehole No.

Drill Method:

Depth of Borehole:

Sheet: 2 of 2
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JE0665

Eastern Gateway

WSP

Charlottetown, Queens County, PEI

28 March 2023

4.28

Geodetic (approx.)

PJ

BH 1-23

-3.34
7.62

-4.71
8.99

Inferred Till (compact silt and sand)

End of Borehole
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Project No.:

Project:

Client:

Location:

Drill Date:

Elevation:

Datum:

Field Supervisor:

Water Level Date:

Monitor Well ID:

Drill Method:

Depth of Borehole:

Sheet: 1 of 1

Joose Environmental Consulting Inc.    
P.O. Box 19 (1088 Colville Road)            
North Wiltshire, PEI  C0A 1Y0 
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l Well
Construction

SUBSURFACE PROFILE SAMPLE

JE0665

Eastern Gateway

WSP

Charlottetown, Queens County, PEI

28 March 2023

3.44

Geodetic (approx.)

PJ

MW 1-23 (BH 2-23)

3.44
0.00

0.70
2.74

-2.96
6.40

Ground Surface

Compact to loose reddish brown (and 
occasional black) silty sand with 
gravel, occasional sandstone 
cobbles: Fill; upper 250 mm (+/-) 
pavement/gravel

Loose to very loose greyish brown to 
reddish brown silt and sand, trace 
clay, gravel, organics: Marine 
Deposit

End of Monitor Well
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Project:

Client:

Location:

Drill Date:

Elevation:

Datum:

Field Supervisor:

Water Level Date:

Borehole No.

Drill Method:

Depth of Borehole:

Sheet: 1 of 1

Joose Environmental Consulting Inc.    
P.O. Box 19 (1088 Colville Road)            
North Wiltshire, PEI  C0A 1Y0 

Depth

0 0
ft  m

1

1

2

2

3

3

4

4

5

5

6

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

E
le

v
a

ti
o

n
, 

m

Description

S
tr

a
ta

 P
lo

t

W
a

te
r 

L
e

v
e

l

T
y

p
e

N
u

m
b

e
r

R
e

c
o

v
e

ry

N
-V

a
lu

e

O
d

o
u

r

S
V

C
 (

p
p

m
) Environmental/Geotechnical

Testing

SUBSURFACE PROFILE SAMPLE

JE0665

Eastern Gateway

WSP

Charlottetown, Queens County, PEI

28 March 2023

2.57

Geodetic (approx.)

PJ

BH 3-23

2.57
0.00

1.66
0.91

-1.39
3.96

-2.61
5.18

Ground Surface

Compact to loose reddish brown silty 
sand with gravel, occasional sandstone 
cobbles: Fill; upper 300 mm (+/-) 
pavement/gravel

Loose to compact greyish brown to 
reddish brown silt and sand, trace clay, 
gravel, organics: Marine Deposit

Compact reddish brown silt and sand, 
some gravel, occasional sandstone 
cobbles: Till

End of Borehole
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Borehole No.

Drill Method:

Depth of Borehole:
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SUBSURFACE PROFILE SAMPLE

JE0665

Eastern Gateway

WSP

Charlottetown, Queens County, PEI

28 March 2023

1.83

Geodetic (approx.)

PJ

BH 4-23

1.83
0.00

-0.76
2.59

-2.13
3.96

Ground Surface

Compact to loose reddish brown silty 
sand with gravel, occasional sandstone 
cobbles: Fill; upper 300 mm (+/-) 
pavement/gravel

Compact reddish brown silt and sand, 
some gravel, occasional sandstone 
cobbles: Till

End of Borehole
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Split spoon refusal at 4.0 m depth 
on possible sandstone bedrock



Project No.:

Project:

Client:

Location:

Drill Date:

Elevation:

Datum:

Field Supervisor:

Water Level Date:

Borehole No.

Drill Method:

Depth of Borehole:

Sheet: 1 of 1

Joose Environmental Consulting Inc.    
P.O. Box 19 (1088 Colville Road)            
North Wiltshire, PEI  C0A 1Y0 
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SUBSURFACE PROFILE SAMPLE

JE0665

Eastern Gateway

WSP

Charlottetown, Queens County, PEI

28 March 2023

2.09

Geodetic (approx.)

PJ

28 March 2023

BH 5-23

2.09
0.00

-0.35
2.44

-1.87
3.96

Ground Surface

Compact to loose reddish brown silty 
sand with gravel, occasional sandstone 
cobbles: Fill; upper 300 mm (+/-) 
pavement/gravel

Compact reddish brown silt and sand, 
some gravel, occasional sandstone 
cobbles: Till

End of Borehole
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Project No.:

Project:

Client:

Location:

Drill Date:

Elevation:

Datum:

Field Supervisor:

Water Level Date:

Borehole No.

Drill Method:

Depth of Borehole:

Sheet: 1 of 1

Joose Environmental Consulting Inc.    
P.O. Box 19 (1088 Colville Road)            
North Wiltshire, PEI  C0A 1Y0 
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SUBSURFACE PROFILE SAMPLE

JE0665

Eastern Gateway

WSP

Charlottetown, Queens County, PEI

28 March 2023

2.3

Geodetic (approx.)

PJ

BH 6-23

2.30
0.00

0.47
1.83

-2.27
4.57

-2.88
5.18

Ground Surface

Compact to loose reddish brown to 
dark grey (and occasional black) silty 
sand with gravel, occasional sandstone 
cobbles: Fill; upper 300 mm (+/-) 
rootmat/topsoil/gravel

Very loose to loose greyish brown to 
reddish brown silt and sand, trace clay, 
gravel, organics: Marine Deposit

Compact reddish brown silt and sand, 
some gravel, occasional sandstone 
cobbles: Till

End of Borehole
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Tested By: R.Wakelin Checked By: D.Taweel

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Depth: 7-9ft Sample Number: SS-4

Figure

0.5906 0.1081

BH-3 SS-4 7-9ft

16538 Joose Environmental
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Tested By: R.Wakelin Checked By: D.Taweel

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Depth: 15-17ft Sample Number: SS-8

Figure

2.6963 0.2045 0.1592

BH-3 SS-8 15-17ft
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Tested By: R.Wakelin Checked By: D.Taweel

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Depth: 3-5ft Sample Number: SS-2

Figure

15.9344 4.1819 0.5985 0.1764

BH-5 SS-2 3-5ft
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Joose Environmental Project No. JE0665

F1 F2

Benzene Toluene
Ethyl-

benzene
Xylenes

Total

BTEX

C6 - C10

HC (less BTEX)

>C10 - C16

HC (Fuel Range)

>C16 - C21

(Fuel Range)

>C21 - C32

(Lube Range)

BH 1-23, SS 3 March 28, 2023 1.52 - 2.13 nd nd nd nd nd nd nd nd nd nd nr

BH 2-23, SS 3 March 28, 2023 1.52 - 2.13 nd (0.06) 0.15 nd (0.09) nd (0.15) nd nd (9) nd (45) nd (45) nd (45) nd (45) nr

BH 3-23, SS 2 March 28, 2023 1.52 - 2.13 nd nd nd nd nd nd nd nd 25 25 Lube oil fraction.

BH 4-23, SS 3 March 28, 2023 1.52 - 2.13 nd nd nd nd nd nd nd nd nd nd nr

BH 5-23, SS 3 March 28, 2023 1.52 - 2.13 nd nd nd nd nd 68 58 nd 37 163

Product in the gasoline range. 

Product in the fuel oil range. 

Lube oil fraction.

BH 6-23, SS 4 March 28, 2023 1.83 - 2.44 0.21 0.05 0.04 0.36 0.66 nd 38 48 280 366
Product in the fuel oil range. 

Lube oil fraction.

- 0.02 0.04 0.03 0.05 - 3 15 15 15 15

- 0.021 47 60 4.9 - - - - -
75/320/1,800

(Gas/Fuel/Lube

- 0.52 1,400 3,100 60 - - - - -
2,000/10,000/10,000

(Gas/Fuel/Lube

- 31 75 55 95 - 210 150 -

- 180 250 300 350 - 320 260 -

b
 Atlantic RBCA Version 4 Reference Document for Petroleum Impacted Sites (July 2021).

3.  TPH = Total Petroleum Hydrocarbons; "Modified TPH" = TPH less total BTEX

4.  Samples analyzed by AGAT Laboratories in Dartmouth, Nova Scotia

5.  nd = not detected; nd ( ) = not detected at elevated detection limit; nr = no resemblance; "-" no value.

6.  Shaded values exceed PEIDEECA - PHRR residential criteria.  Bold values exceed PEIDEECA - PHRR commercial criteria.  Double underlined values exceed PEIDEECA - PHRR Ecological criteria.
a
 Modified TPH values reflect the sum of the individual carbon fractions that resemble Gasoline, Diesel (#2) and Oil (#6).

Commercial 1,700

Notes:

1.  PEI Department of Environment, Energy and Climate Action (PEIDEECA) - Petroleum Hydrocarbon Remediation Regulations (PHRR) based on the  Atlantic PIRI (Partnership in RBCA (Risk-Based Corrective Action Version 4.0) Implementation).

2.  Tier I HH Soil EQSs = Soil Human Health Environmental Quality Standards.  Tier I Soil Eco EQSs  = Soil Ecological Environmental Quality Standards.

Residential, Non-Potable, Coarse-grained Soil

Commercial, Non-Potable, Coarse-grained Soil

PEIDEECA - PHRR: Atlantic PIRI Tier I Hydrocarbon Eco EQSs

Residential 300

Detection Limits (mg/kg or ppm)

AGAT Laboratories

PEIDEECA - PHRR Criteria

Atlantic RBCA Tier I Hydrocarbon HH EQSs for Soil
b

Table A-1. Soil Hydrocarbon Chemistry: Environmental BHs: Water Street Realignment, Charlottetown, Queens County, PEI  

Sample Location Date Sampled
Sampling 

Depth (m)

BTEX Components (mg/kg or ppm)

Total Petroleum Hydrocarbons (TPH)

(mg/kg or ppm)

Modified TPH
a Resemblance

F3



Joose Environmental Project No. JE0665

BH 1-23, SS 3 BH 2-23, SS 3 BH 3-23, SS 2 BH 4-23, SS 3 BH 5-23, SS 3 BH 6-23, SS 4

1.52 - 2.13 1.52 - 2.13 1.52 - 2.13 1.52 - 2.13 1.52 - 2.13 1.83 - 2.44

Residential Commercial
Residential 

Non-Potable

Commercial 

Non-Potable
Residential Commercial March 28, 2023 March 28, 2023 March 28, 2023 March 28, 2023 March 28, 2023 March 28, 2023

10 - - 15,400 15,400 - - 6,920 8,150 10,300 7,300 10,000 8,270

2 20 40 7.5 7.5 20 40 nd nd nd nd nd 3

2 12 12 31 31 17.1 26 2 5 7 1 3 96

5 500 2,000 6,800 10,000 390 670 24.9 35.6 60.8 19.2 27.6 410

2 4 8 75 110 5 8 0.6 0.4 0.5 nd 0.4 1.3

50 - - 4,300 4,300 120 120 nd nd 17 nd nd 22

0.3 10 22 14 49 1.9 1.9 nd nd nd nd nd 3.7

2 64 87 220 630 64 87 13 21 28 14 19 45

1 50 300 22 22 20 180 7.0 7.1 9.5 6.0 7.7 20.5

2 63 91 1,100 4,000 63 91 7.7 11.4 12.9 6.4 9.7 107

50 - - 11,000 11,000 - - 14,000 19,600 22,400 15,000 18,000 156,000

0.5 140 260 140 260 32 32 4 22 17 4.0 28 664

5 - - - - - - 22.4 20.7 27.2 20.2 24.4 9.5

2 - - 360 360 - - 389 373 320 328 336 1,320

0.03 6.6 24 6.6 24 12 20 nd 0.04 nd nd 0.04 1.51

2 10 40 110 110 4 40 nd 2.2 4.9 nd nd 13.5

2 45 89 200 310 45 89 16 21 24 15 17 58

1 1 2.9 80 125 1 2.9 nd nd nd nd nd 1.5

0.5 20 40 77 77 20 40 nd nd nd nd nd 0.6

5 - - 9,400 9,400 - - 7 17 74 nd 8 169

0.1 1 1 1 1 1.4 3.5 nd nd nd nd nd 0.6

2 50 300 9,400 9,400 5 300 2 2 nd 2 1 44

0.1 23 33 23 33 33 33 nd 1.17 1.00 0.63 nd 0.97

2 130 130 39 39 18 18 16.9 54.6 45.8 16.7 19.1 42.1

5 250 410 10,000 16,000 250 340 36 54 53 33 89 2,530

4.  nd = not detected; nd ( ) = not detected at eleavated detection limit; "-" no value.'' -" = no guideline available

Table A-2. Soil Metal Chemistry: Environmental BHs: Water Street Realignment, Charlottetown, Queens County, PEI    

Iron

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chromium

Cobalt

Copper

Aluminum

Metal Concentration (mg/kg)

PEIDEECA - PHRR Tier I Eco EQSs

Zinc

Parameters
Detection 

Limits (mg/kg)

 CCME Soil Quality Guidelines PEIDEECA - PHRR Tier I HH EQSs

2. PEIDEECA - PHRR Tier 1 HH and Eco EQSs = PEI Department of Environment, Energy and Climate Action - Petroleum Hydrocarbon Remediation Regulations Tier 1 Human Health and Ecological Environmental Quality 

Standards (based on the Atlantic PIRI (Partnership in RBCA (Risk Based Corrective Action) Version 4.0 - July 2021).  Note criteria referenced is for a non-potable and coarse grained soil type site.

3. Bold values indicated equal to or exceeding CCME Commercial Criteria.  Shaded indicates exceeding applicable commercial PEIDEECA - PHRR criteria (i.e., HH and/or Eco).

Lead

Lithium

Manganese

Molybdenum

Nickel

1. CCME = Canadian Council of Ministers of the Environment Soil Quality Guidelines for the Protection of Environmental and Human Health (Most current  version of guidelines accessed in October 2022)  

Uranium

Tin

Selenium

Silver

Strontium

Thallium

Vanadium

Mercury
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Table A-3.  Soil PAH Chemistry: Environmental BHs: Water Street Realignment, Charlottetown, Queens County, PEI          

BH 1-23, SS 3 BH 2-23, SS 3 BH 3-23, SS 2 BH 4-23, SS 3 BH 5-23, SS 3 BH 6-23, SS 4

1.52 - 2.13 1.52 - 2.13 1.52 - 2.13 1.52 - 2.13 1.52 - 2.13 1.83 - 2.44

March 28, 2023 March 28, 2023 March 28, 2023 March 28, 2023 March 28, 2023 March 28, 2023

1-Methylnaphthalene 0.05 - nd nd nd nd 0.10 0.69 - - 72 72 - -

2-Methylnaphthalene 0.01 - nd nd (0.03) nd nd 0.13 0.38 - - 72 72 - -

Acenaphthene 0.00671 - nd 0.281 nd nd nd 0.0607 - - 8,000 3,900 46,000 21.5

Acenaphthylene 0.004 - nd nd (0.012) nd nd nd nd - - 66 4.5 - -

Acridine 0.05 - nd nd (0.15) nd nd nd nd - - - - - -

Anthracene 0.03 - nd nd (0.09) nd nd nd 0.07 32 2.5 37,000 24,000 32 2.5

Fluoranthene 0.05 - nd nd nd nd nd 0.41 180 50 5,300 3,500 180 15.4

Fluorene 0.01 - nd nd nd nd nd nd - - 4,100 2,700 - 15.4

Naphthalene 0.01 - nd nd (0.03) nd nd 0.08 0.44 0.013* 0.013* 25 2.2 22 0.6

Phenanthrene 0.03 - nd nd (0.09) nd nd 0.03 0.34 0.046* 0.046* - - 12 6.2

Pyrene 0.05 - nd  nd (0.15) nd nd nd 0.3 100 10 3,200 2,100 99,000 7.7

Quinoline 0.05 - nd nd (0.15) nd nd nd nd - - - - - -

Benzo[a]anthracene 0.01 0.1 nd nd (0.03) nd nd nd 0.16 10 1 - - 1 0.5

Benzo[a]pyrene 0.01 1 nd nd (0.03) nd nd 0.02 0.12 72 20 - - 72 0.6

Benzo[b]fluoranthene 0.05 0.1 nd nd (0.15) nd nd nd 0.1 10 1 - - 15 6.2

Benzo[ghi]perylene 0.01 0.01 nd nd (0.03) nd nd 0.01 0.09 - - - - 13 6.6

Benzo[k]fluoranthene 0.01 0.1 nd nd (0.15) nd nd nd 0.17 10 1 - - 15 6.2

Chrysene 0.01 0.01 nd nd (0.03) nd nd nd 0.18 - - - - 14 6.2

Indeno[1,2,3-cd]pyrene 0.01 0.1 nd nd (0.03) nd nd 0.01 0.09 - - - - 0.76 0.38

Dibenz[a,h]anthracene 0.006 1 nd nd (0.018) nd nd nd 0.012 - - - - - -

B(a)P TPE - 0.01 0.04 0.01 0.01 0.03 0.19 5.3 5.3 5.3 5.3 - -

IACR - 0.23 1.08 0.23 0.23 0.28 2.68 ≤ 1.0 ≤ 1.0 ≤ 1.0 ≤ 1.0 - -

4.  nd = not detected; nd ( ) = not detected at elevated detection limit; "-" no value.'' -" = no guideline available;  *if surface water is an issue

5. IACR = Index of Additive Cancer Risk assesses potential threats to potable groundwater water quality from leaching carcinogenic PAH mixtures from soils.

6. B(a)P TPE = Benzo(a)pyrene Total Potency Equivalents, which is the sum of estimated cancer potency relative to B(a)P for all potentially carcinogenic unsubstituted PAHs.

7. PEF = Potency Equivalence Factors.

8. Bold values exceed applicable CCME Commercial and/or Residential criteria.  Shaded values exceed applicable PEIDEECA - PHRR Tier I Eco and/or HH EQSs.

CCME Soil Quality                           

Guidelines

Commercial Residential

PEIDEECA - PHRR Tier I Eco 

EQSs       

Commercial Residential

3. PEIDEECA - PHRR Tier 1 HH and Eco EQSs = PEI Department of Environment, Energy and Climate Action - Petroleum Hydrocarbon Remediation Regulations Tier 1 Human Health and Ecological Environmental Quality Standards (based on the Atlantic PIRI (Partnership in RBCA (Risk Based 

Corrective Action) Version 4.0 - July 2021)

PEIDEECA - PHRR Tier I HH 

EQSs       

Commercial 

Non-Potable

Residential 

Non-Potable

1.  CCME = Canadian Council of Ministers of the Environment Soil Quality Guidelines for the Protection of  Environmental and Human Health (Most current version of guidelines accessed in April 2023)

2.  If the concentration was less than the detection limit, then 1/2  the detection limit was used in  B(a)P TPE and  IACR calculations.

Non-Carcinogenic PAHs

Carcinogenic PAHs

Sample Identification                                                                                                                                                                                                                               

Concentration (mg/kg)

Parameter
Detection Limits 

(mg/kg)

B(a)P 

PEF
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Table A-4. Groundwater Petroleum Hydrocarbon Chemistry - Water Street Realignment, Charlottetown, Queens County, PE  

F1 F3

C6 - C10                      

HC (less BTEX)

>C10 - C16                   

(Fuel Range)

>C16 - C21               

(Fuel Range)

>C21 - C32                 

(Lube Range)

MW 1-23 April 4, 2023 0.001 0.059 0.018 0.099 0.177 0.1 nd nd nd 0.10 Gasoline fraction.

0.001 0.001 0.001 0.002 - 0.01 0.05 0.1 0.1 0.1

6.3 20 20 20 - - - - -
20/20/20

(Gas/Fuel/Lube)

4.6 4.2 3.2 2.8 - - - - -
13/0.84/0.48                                                                                

(Gas/Fuel/Lube)

Notes:

2.  TPH = Total Petroleum Hydrocarbons; "Modified TPH" = TPH less total BTEX

3.  Samples analyzed by AGAT Laboratories in Dartmouth, Nova Scotia

4.  nd = not detected; na = not applicable;  nd(1) = not detected at elevated (#) detection limit; "-" = no criteria;  Bold and shaded values exceed applicable PEIDEECA - PHRR Tier I EQS criteria.

a 
Modified TPH values reflect the sum of the individual carbon fractions that resemble Gasoline, Diesel (#2) and Oil (#6).  

Detection Limits                                

(mg/L or ppm)

AGAT Laboratories

5.  HH Tier I EQSs = Human Health Tier I Environmental Screening Levels; Eco Tier I EQSs = Ecological Tier I Environmental Screening Levels

Sample

Location

Date

Sampled

BTEX Components                                                                           

(mg/L or ppm)

Total Petroleum Hydrocarbons (TPH)                                                                                        

(mg/L or ppm)

Modified TPH
a Resemblance

Benzene Toluene
Ethyl-

benzene
Xylenes

Total

BTEX

F2

b
 Atlantic RBCA Version 4.0 Reference Document for Petroleum Impacted Sites (July 2021). 

Commercial, Non-Potable,

Coarse-grained soil

PEIDEECA - PHRR

Atlantic PIRI HH Tier I EQSs for 

Groundwater
b

PEIDEECA - PHRR

Atlantic PIRI Eco Tier I Groundwater 

EQSs
c                     

Coarse-grained, >10 m distance to 

surface marine water

1.  PEI Department of Environment, Energy and Climate Action (PEIDEECA) - Petroleum Hydrocarbon Remediation Regulations (PHRR) based on the Atlantic PIRI (Partnership in RBCA (Risk-Based Corrective Action Version 4.0 Implementation). 



Joose Environmental Project No. JE0665

Freshwater Marine Freshwater Marine April 4, 2023

Inorganic Analytes

Aluminum µg/L 8 100
1

- 5 - nd

Antimony µg/L 5 - - 9 250 nd

Arsenic µg/L 2 5 12.5 5 13 nd

Barium µg/L 5 - - 1,000 500 94

Beryllium µg/L 2 - - 0.15 100 nd

Bismuth µg/L 2 - - - nd

Boron µg/L 8 29,000, 1,500
2

- 1,500 1,200 1,500

Cadmium µg/L 0.10 1.0,  0.09
2

0.12 0.09 0.12 nd

Chromium µg/L 1 - - 8.9 56 1

Cobalt µg/L 1 - - 1 4 2

Copper µg/L 4 Equation
3

- 2 2 nd

Iron µg/L 57 300
4

- 300 - 96

Lead µg/L 0.9 Equation
3

- 1 2 nd

Manganese µg/L 15 Equation
3

- 430 - 2,650

Mercury µg/L 0.026 0.026 0.016 0.026 0.016 nd

Molybdenum µg/L 2 73 - 73 1,000 9

Nickel µg/L 3 Equation
3

- 25 8.3 4

Selenium µg/L 1 1
4

- 1 2 1

Silver µg/L 0.4 0.1
4

- 0.25 1.5 nd

Strontium µg/L 5 - - 21,000 - 1,280

Thallium µg/L 0.2 0.8 - 0.8 0.3 nd

Tin µg/L 2 - - - - nd

Titanium µg/L 5 - - - - nd

Uranium µg/L 0.3 33, 15
2

- 15 8.5 12.1

Vanadium µg/L 2 - - 120 5 nd

Zinc µg/L 5 30 - 7 10 7

Notes:

CCME Water Quality 

Guidelines for the Protection 

of Aquatic Life
Parameter Units

PEIDEECA - PHRR 

Eco - EQS 

<10 m to Water Body 
RDL

1) RDL - Reported Detection Limit for analysis .  Analyses completed by AGAT Laboratories, Dartmouth, NS.

4) PEI Department of Environment, Energy and Climate Action (PEIDEECA) - Petroleum Hydrocarbon Remediation Regulations 

(PHRR) based on the  Atlantic PIRI (Partnership in RBCA (Risk-Based Corrective Action - Version 4.0) Implementation), Human 

Health (HH)  Based - Tier I Environmental Quality Standards (EQSs) and Ecological  (Eco) EQSs.    

2) nd - not detected above RDL; nd ( ) - not detected at the elevated RDL specified due to matrix interferences or sample pre-dilution; 

"-"  =  not applicable

5) Shaded values exceed CCME guidelines for freshwater aquatic life - used only for reference purposes.  Bold values exceed 

CCME guidelines for marine aquatic life. Double underlined values exceed the PEIDEECA - PHRR Marine Eco EQSs criteria used 

for comparison purposes.

Table A-5 . Groundwater  Water Analyses (Metals): Water Street Realignment, Charlottetown, Queens County, PEI

3) CCME - Canadian Council Ministers of the Environment

MW 1-23

(BH 2-23)



Joose Environmental Project No. JE0665

Sample ID

April 4, 2023

1-Methylnaphthalene µg/L 0.01 - - - - 2 1 0.07

2-Methylnaphthalene µg/L 0.01 - - - - 2 1 0.10

Acenaphthene µg/L 0.01 - - 5.8 - 5.8 6 nd

Acenaphthylene µg/L 0.01 - 7,500 - - - - nd

Acridine µg/L 0.01 - - 4.4 - - - nd

Anthracene µg/L 0.012 - - 0.012 - 0.012 - nd

Benzo(a)anthracene µg/L 0.018 - - 0.018 - 0.018 - nd

Benzo(a)pyrene µg/L 0.010 0.4 - 0.010 - 0.015 0.01 nd

Benzo(b)fluoranthene µg/L 0.01 - - - - - - nd

Benzo(e)pyrene µg/L 0.01 - - - - - - nd

Benzo(ghi)perylene µg/L 0.01 - - - - - - nd

Benzo(k)fluoranthene µg/L 0.01 - - - - - - nd

Chrysene µg/L 0.01 - - - - 0.1 0.1 nd

Dibenzo(a,h)anthracene µg/L 0.01 - - - - - - nd

Fluoranthene µg/L 0.01 - - 0.04 - 0.04 0.2 nd

Fluorene µg/L 0.01 - - 3 - 3 12 0.10

Indeno(1,2,3-cd)pyrene µg/L 0.01 - - - - - - nd

Naphthalene µg/L 0.01 - 7,000 1.1 1.4 - 1.4 nd

Perylene µg/L 0.01 - - - - - - nd

Phenanthrene µg/L 0.01 - - 0.4 - 0.4 0.3 nd

Pyrene µg/L 0.01 - - 0.025 - 0.025 0.02 nd

Quinoline µg/L 0.01 - - 3.4 - - - nd

Notes:

2) nd - not detected above RDL

3) GCDWQ - Guidelines for Canadian Drinking Water Quality (September 2022) 

4) CCME - Canadian Council Ministers of the Environment (most current version online May 2023)

6) Bold values exceed CCME Marine Aquatic Life and/or PEIDEECA - PHRR Marine Eco EQSs criteria, shaded values exceed applicable PEIDEECA - PHRR Freshwater Eco 

EQSs criteria, underlined values exceed the GCDWQ criteria and italics values exceed CCME Freshwater Aquatic Life criteria.  Note PEIDEECA - PHRR Eco EQSs, GCDWQ 

and CCME Freshwater Aquatic Life criteria used for comparison purposes only. 

5)  PEI Department of Environment, Energy and Climate Action (PEIDEECA) - Petroleum Hydrocarbon Remediation Regulations (PHRR) based on the  Atlantic PIRI 

(Partnership in RBCA (Risk-Based Corrective Action - Version 4.0) Implementation), Human Health (HH)  Based - Tier I Environmental Quality Standards (EQSs) and 

Ecological  (Eco) EQSs.   

Freshwater Marine

PEIDEECA - PHRR 

HH - EQS 

1) RDL = Reportable Detection Limit; AGAT - Samples Analyzed by AGAT Laboratories located in Dartmouth, NS.

PEIDEECA - PHRR 

Eco - EQS 

<10 m to Water Body MW 1-23

(BH 2-23)

Table A-6.  Groundwater Polycyclic Aromatic Hydrocarbon (PAHs) Analysis 

                  Water Street Realignment, Charlottetown, Queens County, PEI

                     

CCME Water Quality 

Guidelines for the 

Protection of Aquatic Life

Freshwater Marine

Parameters Units RDLs GCDWQ



BH 2-23, SS 3BH 1-23, SS 3 BH 3-23, SS 2 BH 4-23, SS 3 BH 5-23, SS 3 BH 6-23, SS 4SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

2023-03-282023-03-28 2023-03-28 2023-03-282023-03-28 2023-03-28DATE SAMPLED:

4896163 4896164 4896165 4896166 4896167 RDL 4896168G / S RDLUnitParameter

6920 8150 10300 7300 10000 100 8270Aluminum 100mg/kg

<0.8 <0.8 <0.8 <0.8 <0.8 0.8 3.0Antimony 0.8mg/kg

2 5 7 1 3 1 96Arsenic 1mg/kg

24.9 35.6 60.8 19.2 27.6 2.0 410Barium 2.0mg/kg

0.6 0.4 0.5 <0.4 0.4 0.4 1.3Beryllium 0.4mg/kg

<5 <5 17 <5 <5 5 22Boron 5mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 0.5 3.7Cadmium 0.5mg/kg

13 21 28 14 19 5 45Chromium 5mg/kg

7.0 7.1 9.5 6.0 7.7 0.5 20.5Cobalt 0.5mg/kg

7.7 11.4 12.9 6.4 9.7 1.0 107Copper 1.0mg/kg

14000 19600 22400 15000 18000 5000 156000Iron 500mg/kg

4 22 17 4 28 1 664Lead 1mg/kg

22.4 20.7 27.2 20.2 24.4 0.5 9.5Lithium 0.5mg/kg

389 373 320 328 336 5.0 1320Manganese 5.0mg/kg

<0.03 0.04 <0.03 <0.03 0.04 0.03 1.51Mercury 0.03mg/kg

<0.5 2.2 4.9 <0.5 <0.5 0.5 13.5Molybdenum 0.5mg/kg

16 21 24 15 17 1 58Nickel 1mg/kg

<0.8 <0.8 <0.8 <0.8 <0.8 0.8 1.5Selenium 0.8mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.6Silver 0.5mg/kg

7 17 74 <5 8 5 169Strontium 5mg/kg

<0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.6Thallium 0.5mg/kg

2 2 <1 2 1 1 44Tin 1mg/kg

<0.50 1.17 1.00 0.63 <0.50 0.50 0.97Uranium 0.50mg/kg

16.9 54.6 45.8 16.7 19.1 0.4 42.1Vanadium 0.4mg/kg

36 54 53 33 89 50 2530Zinc 5mg/kg

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

4896163-4896168  

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

AGAT Halifax - Available metals

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 17



BH 1-23, SS 3 BH 2-23, SS 3 BH 3-23, SS 2 BH 4-23, SS 3SAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

2023-03-282023-03-282023-03-28 2023-03-28DATE SAMPLED:

4896163 RDL 4896164 RDL 4896165 4896166G / S: A RDLUnit G / S: B G / S: CParameter

<0.02[<A] 0.06 <0.06[<A] 0.02 <0.02[<A] <0.02[<A]Benzene 0.020.52mg/kg 0.52 0.52

<0.04[<A] 0.12 0.15[<A] 0.04 <0.04[<A] <0.04[<A]Toluene 0.041400mg/kg 1400 1400

<0.03[<A] 0.09 <0.09[<A] 0.03 <0.03[<A] <0.03[<A]Ethylbenzene 0.033100mg/kg 3100 3100

<0.05[<A] 0.15 <0.15[<A] 0.05 <0.05[<A] <0.05[<A]Xylene (Total) 0.0560mg/kg 60 60

<3 9 <9 3 <3 <3C6-C10 (less BTEX) 3mg/kg

<15 45 <45 15 <15 <15>C10-C16 Hydrocarbons 15mg/kg

<15 45 <45 15 <15 <15>C16-C21 Hydrocarbons 15mg/kg

<15 45 <45 15 25 <15>C21-C32 Hydrocarbons 15mg/kg

<15[<B] 45 <45[<B] 15 25[<B] <15[<B]Modified TPH (Tier 1) 1510000mg/kg 2000 10000

NR NR LOF NRResemblance Comment

Y Y N YReturn to Baseline at C32

Acceptable LimitsUnitSurrogate

95 108 95 96Isobutylbenzene - EPH % 60-140

105 107 102 101Isobutylbenzene - VPH % 60-140

94 113 95 94n-Dotriacontane - EPH % 60-140

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

Atlantic RBCA Tier 1 Hydrocarbons in Soil (Version 3.1) - Field Preserved

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 17



BH 6-23, SS 4BH 5-23, SS 3SAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

2023-03-282023-03-28DATE SAMPLED:

4896167 4896168G / S: A RDLUnit G / S: B G / S: CParameter

<0.02[<A] 0.21[<A]Benzene 0.020.52mg/kg 0.52 0.52

<0.04[<A] 0.05[<A]Toluene 0.041400mg/kg 1400 1400

<0.03[<A] 0.04[<A]Ethylbenzene 0.033100mg/kg 3100 3100

<0.05[<A] 0.36[<A]Xylene (Total) 0.0560mg/kg 60 60

68 <3C6-C10 (less BTEX) 3mg/kg

58 38>C10-C16 Hydrocarbons 15mg/kg

<15 48>C16-C21 Hydrocarbons 15mg/kg

37 280>C21-C32 Hydrocarbons 15mg/kg

163[<B] 366[<B]Modified TPH (Tier 1) 1510000mg/kg 2000 10000

GR, FR, LOF FR, LOFResemblance Comment

N NReturn to Baseline at C32

Acceptable LimitsUnitSurrogate

108 94Isobutylbenzene - EPH % 60-140

110 111Isobutylbenzene - VPH % 60-140

106 101n-Dotriacontane - EPH % 60-140

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

Atlantic RBCA Tier 1 Hydrocarbons in Soil (Version 3.1) - Field Preserved

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 17



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

Atlantic RBCA Tier 1 Hydrocarbons in Soil (Version 3.1) - Field Preserved

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: A Refers to PIRI Tier 1 Soil Commercial Non-potable Coarse July 2021, B Refers to PIRI Tier 1 Soil Commercial Non-potable Coarse July 
2021, C Refers to PIRI Tier 1 Soil Commercial Non-potable Coarse July 2021
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

4896163 Modified TPH, Xylene(Total)and C6-C10(less BTEX) are calculated parameters. The calculated parameter is non-accredited. The component parameters of the calculation are accredited.

Results are based on the dry weight of the soil.

Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

4896164 Modified TPH, Xylene(Total)and C6-C10(less BTEX) are calculated parameters. The calculated parameter is non-accredited. The component parameters of the calculation are accredited.

RDL elevated 3X due to sample moisture >30%.

Results are based on the dry weight of the soil.

Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

4896165-4896168 Modified TPH, Xylene(Total)and C6-C10(less BTEX) are calculated parameters. The calculated parameter is non-accredited. The component parameters of the calculation are accredited.

Results are based on the dry weight of the soil.

Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 17



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

Atlantic RBCA Tier 1 Hydrocarbons in Soil (Version 3.1) - Field Preserved

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

Analysis performed at AGAT Halifax (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 17



BH 2-23, SS 3BH 1-23, SS 3 BH 3-23, SS 2 BH 4-23, SS 3 BH 5-23, SS 3 BH 6-23, SS 4SAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil SoilSAMPLE TYPE:

2023-03-282023-03-28 2023-03-28 2023-03-282023-03-28 2023-03-28DATE SAMPLED:

4896163 4896164 4896165 4896166 4896167 4896168G / S RDLUnitParameter

10 44 24 14 16 29% Moisture 1%

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Halifax (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

Moisture

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 17



BH 1-23, SS 3 BH 6-23, SS 4BH 2-23, SS 3 BH 3-23, SS 2 BH 4-23, SS 3 BH 5-23, SS 3SAMPLE DESCRIPTION:

SoilSoil Soil Soil Soil SoilSAMPLE TYPE:

2023-03-282023-03-282023-03-28 2023-03-28 2023-03-28 2023-03-28DATE SAMPLED:

48961684896163 RDL 4896164 RDL 4896165 4896166 4896167G / S RDLUnitParameter

<0.05 0.15 <0.15 0.05 <0.05 <0.05 0.101-Methylnaphthalene 0.690.05mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 0.132-Methylnaphthalene 0.380.01mg/kg

<0.00671 0.02013 0.281 0.00671 <0.00671 <0.00671 <0.00671Acenaphthene 0.06070.00671mg/kg

<0.004 0.012 <0.012 0.004 <0.004 <0.004 <0.004Acenaphthylene <0.0040.004mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Acridine <0.050.05mg/kg

<0.03 0.09 <0.09 0.03 <0.03 <0.03 <0.03Anthracene 0.070.03mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 <0.01Benzo(a)anthracene 0.160.01mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 0.02Benzo(a)pyrene 0.120.01mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Benzo(b)fluoranthene 0.100.05mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Benzo(j+k)fluoranthene 0.170.05mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Benzo(e)pyrene 0.100.05mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 0.01Benzo(ghi)perylene 0.090.01mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 <0.01Chrysene 0.180.01mg/kg

<0.006 0.018 <0.018 0.006 <0.006 <0.006 <0.006Dibenzo(a,h)anthracene 0.0120.006mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Fluoranthene 0.410.05mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 <0.01Fluorene <0.010.01mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 0.01Indeno(1,2,3)pyrene 0.090.01mg/kg

<0.01 0.03 <0.03 0.01 <0.01 <0.01 0.08Naphthalene 0.440.01mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Perylene <0.050.05mg/kg

<0.03 0.09 <0.09 0.03 <0.03 <0.03 0.03Phenanthrene 0.340.03mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Pyrene 0.300.05mg/kg

<0.05 0.15 <0.15 0.05 <0.05 <0.05 <0.05Quinoline <0.050.05mg/kg

Acceptable LimitsUnitSurrogate

74 68 69 74 82Naphthalene-d8 79% 50-140

81 1 76 1 79 86 95Terphenyl-d14 86% 50-140

78 1 75 1 78 84 94Pyrene-d10 (%) 86% 50-140

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

Polycyclic Aromatic Hydrocarbons in Soil

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 17



Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-04

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X011391

DATE REPORTED: 2023-04-14

PROJECT: JE0665 - Water Street Realignment

Polycyclic Aromatic Hydrocarbons in Soil

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

4896163 Results are based on the dry weight of the soil.

Benzo(b)fluoranthene may include contributions from benzo(j)fluoranthene, if also present in the sample. Benzo(j+k)fluoranthene is not an accredited parameter.

4896164 Results are based on the dry weight of the soil.

Benzo(b)fluoranthene may include contributions from benzo(j)fluoranthene, if also present in the sample. Benzo(j+k)fluoranthene is not an accredited parameter.

RDL elevated 3X due to sample moisture >30%.

4896165-4896168 Results are based on the dry weight of the soil.

Benzo(b)fluoranthene may include contributions from benzo(j)fluoranthene, if also present in the sample. Benzo(j+k)fluoranthene is not an accredited parameter.

Analysis performed at AGAT Halifax (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 17



AGAT Halifax - Available metals

Aluminum 4899572 13700 13500 1.5% < 10.0 108% 70% 130% 104% 80% 120% 101% 70% 130%

Antimony 4899572 <0.8 <0.8 NA < 0.8 83% 70% 130% 76% 80% 120% 77% 70% 130%

Arsenic 4899572 27 29 7.1% < 1 116% 70% 130% 101% 80% 120% 100% 70% 130%

Barium 4899572 50.9 53.0 4.0% < 2.0 107% 70% 130% 103% 80% 120% 98% 70% 130%

Beryllium
 

4899572 0.5 0.6 NA < 0.4 107% 70% 130% 111% 80% 120% 101% 70% 130%

Boron 4899572 <5 <5 NA < 5 100% 70% 130% 117% 80% 120% 112% 70% 130%

Cadmium 4899572 0.7 0.7 NA < 0.5 110% 70% 130% 102% 80% 120% 100% 70% 130%

Chromium 4899572 21 23 NA < 5 107% 70% 130% 105% 80% 120% 109% 70% 130%

Cobalt 4899572 11.5 12.1 5.1% < 0.5 103% 70% 130% 99% 80% 120% 97% 70% 130%

Copper
 

4899572 42.7 46.5 8.5% < 1.0 97% 70% 130% 106% 80% 120% 96% 70% 130%

Iron 4899572 41500 45200 8.5% < 50 105% 70% 130% 86% 80% 120% 118% 70% 130%

Lead 4899572 282 282 0.0% < 1 109% 70% 130% 106% 80% 120% 100% 70% 130%

Lithium 4899572 31.0 32.1 3.5% < 0.5 82% 70% 130% 100% 80% 120% 96% 70% 130%

Manganese 4899572 292 295 1.0% < 5.0 109% 70% 130% 101% 80% 120% 110% 70% 130%

Mercury
 

4899572 0.22 0.22 0.0% < 0.03 106% 70% 130% 99% 80% 120% 99% 70% 130%

Molybdenum 4899572 3.7 4.0 7.8% < 0.5 108% 70% 130% 103% 80% 120% 106% 70% 130%

Nickel 4899572 12 13 8.0% < 1 106% 70% 130% 101% 80% 120% 96% 70% 130%

Selenium 4899572 1.0 1.0 NA < 0.8 111% 70% 130% 103% 80% 120% 101% 70% 130%

Silver 4899572 0.6 0.6 NA < 0.5 100% 70% 130% 111% 80% 120% 103% 70% 130%

Strontium
 

4899572 12 14 NA < 5 104% 70% 130% 96% 80% 120% 94% 70% 130%

Thallium 4899572 <0.5 <0.5 NA < 0.5 118% 70% 130% 105% 80% 120% 103% 70% 130%

Tin 4899572 3 3 NA < 1 109% 70% 130% 106% 80% 120% 105% 70% 130%

Uranium 4899572 1.44 1.53 NA < 0.50 109% 70% 130% 102% 80% 120% 102% 70% 130%

Vanadium 4899572 27.4 31.3 13.3% < 0.4 122% 70% 130% 108% 80% 120% 108% 70% 130%

Zinc
 

4899572 285 291 2.1% < 5 108% 70% 130% 108% 80% 120% 118% 70% 130%

Comments: NA signifies Not Applicable.    
Duplicate NA: results are under 5X the RDL and will not be calculated.

QA Qualifier for metals - Antimony: For a multi-element scan for lab control standards and matrix spikes, up to 10% of analytes may exceed the quoted limits by up to 10% 
absolute and it is considered acceptable.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X011391
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Recovery Recovery

Quality Assurance
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Limits
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Atlantic RBCA Tier 1 Hydrocarbons in Soil (Version 3.1) - Field Preserved

Benzene 1 4896163 < 0.02 < 0.02 NA < 0.02 88% 60% 140% 104% 60% 140%

Toluene 1 4896163 < 0.04 < 0.04 NA < 0.04 90% 60% 140% 100% 60% 140%

Ethylbenzene 1 4896163 < 0.03 < 0.03 NA < 0.03 89% 60% 140% 99% 60% 140%

Xylene (Total) 1 4896163 < 0.05 < 0.05 NA < 0.05 89% 60% 140% 98% 60% 140%

C6-C10 (less BTEX)
 

1 4896163 < 3 < 3 NA < 3 76% 60% 140% 74% 60% 140% 97% 30% 130%

>C10-C16 Hydrocarbons 1 4896163 < 15 < 15 NA < 15 101% 60% 140% 108% 60% 140% 110% 30% 130%

>C16-C21 Hydrocarbons 1 4896163 < 15 < 15 NA < 15 102% 60% 140% 108% 60% 140% 110% 30% 130%

>C21-C32 Hydrocarbons 1 4896163 < 15 < 15 NA < 15 113% 60% 140% 108% 60% 140% 110% 30% 130%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.

 

Polycyclic Aromatic Hydrocarbons in Soil

1-Methylnaphthalene 1 4896163 < 0.05 < 0.05 NA < 0.05 92% 50% 140% 88% 50% 140% 88% 50% 140%

2-Methylnaphthalene 1 4896163 < 0.01 < 0.01 NA < 0.01 84% 50% 140% 81% 50% 140% 81% 50% 140%

Acenaphthene 1 4896163 < 0.00671 < 0.00671 NA < 0.00671 86% 50% 140% 84% 50% 140% 83% 50% 140%

Acenaphthylene 1 4896163 < 0.004 < 0.004 NA < 0.004 79% 50% 140% 75% 50% 140% 77% 50% 140%

Acridine
 

1 4896163 < 0.05 < 0.05 NA < 0.05 78% 50% 140% 85% 50% 140% 94% 50% 140%

Anthracene 1 4896163 < 0.03 < 0.03 NA < 0.03 78% 50% 140% 76% 50% 140% 80% 50% 140%

Benzo(a)anthracene 1 4896163 < 0.01 < 0.01 NA < 0.01 76% 50% 140% 73% 50% 140% 82% 50% 140%

Benzo(a)pyrene 1 4896163 < 0.01 < 0.01 NA < 0.01 70% 50% 140% 73% 50% 140% 78% 50% 140%

Benzo(b)fluoranthene 1 4896163 < 0.05 < 0.05 NA < 0.05 78% 50% 140% 107% 50% 140% 58% 50% 140%

Benzo(j+k)fluoranthene
 

1 4896163 < 0.05 < 0.05 NA < 0.05 95% 50% 140% 100% 50% 140% 101% 50% 140%

Benzo(e)pyrene 1 4896163 < 0.05 < 0.05 NA < 0.05 74% 50% 140% 79% 50% 140% 82% 50% 140%

Benzo(ghi)perylene 1 4896163 < 0.01 < 0.01 NA < 0.01 72% 50% 140% 79% 50% 140% 84% 50% 140%

Chrysene 1 4896163 < 0.01 < 0.01 NA < 0.01 87% 50% 140% 88% 50% 140% 85% 50% 140%

Dibenzo(a,h)anthracene 1 4896163 < 0.006 < 0.006 NA < 0.006 59% 50% 140% 68% 50% 140% 79% 50% 140%

Fluoranthene
 

1 4896163 < 0.05 < 0.05 NA < 0.05 88% 50% 140% 84% 50% 140% 87% 50% 140%

Fluorene 1 4896163 < 0.01 < 0.01 NA < 0.01 84% 50% 140% 82% 50% 140% 83% 50% 140%

Indeno(1,2,3)pyrene 1 4896163 < 0.01 < 0.01 NA < 0.01 57% 50% 140% 59% 50% 140% 71% 50% 140%

Naphthalene 1 4896163 < 0.01 < 0.01 NA < 0.01 87% 50% 140% 82% 50% 140% 81% 50% 140%

Perylene 1 4896163 < 0.05 < 0.05 NA < 0.05 74% 50% 140% 77% 50% 140% 90% 50% 140%

Phenanthrene
 

1 4896163 < 0.03 < 0.03 NA < 0.03 86% 50% 140% 85% 50% 140% 84% 50% 140%

Pyrene 1 4896163 < 0.05 < 0.05 NA < 0.05 92% 50% 140% 89% 50% 140% 90% 50% 140%

Quinoline 1 4896163 < 0.05 < 0.05 NA < 0.05 84% 50% 140% 104% 50% 140% 110% 50% 140%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Results relate only to the items tested. Results apply to samples as received.
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Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X011391

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance
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AGAT Halifax - Available metals

Antimony 83% 70% 130% 76% 80% 120% 77% 70% 130%

 
Comments: NA signifies Not Applicable.    
Duplicate NA: results are under 5X the RDL and will not be calculated.

QA Qualifier for metals - Antimony: For a multi-element scan for lab control standards and matrix spikes, up to 10% of analytes may exceed the quoted limits by up to 10% 
absolute and it is considered acceptable.
 

Results relate only to the items tested. Results apply to samples as received.
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AGAT WORK ORDER: 23X011391

Recovery Recovery
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Soil Analysis

Aluminum MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Antimony MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Arsenic MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Barium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Beryllium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Boron MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Cadmium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Chromium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Cobalt MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Copper MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Iron MET-93-6103 EPA SW-846 3050B & 6020A ICP-MS

Lead MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Lithium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Manganese MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Mercury MET-93-6103
modified from EPA 7471B and SM 
3112 B

ICP-MS

Molybdenum MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Nickel MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Selenium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Silver MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Strontium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Thallium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Tin MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Uranium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Vanadium MET-93-6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Zinc MET 93 -6103
modified from EPA 3050B and EPA 
6020B and ON MOECC

ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X011391
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Trace Organics Analysis

Benzene VOL-120-5013/5031
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Toluene VOL-120-5013/5031
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Ethylbenzene VOL-120-5013/5031
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Xylene (Total) VOL-120-5013/5031
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

C6-C10 (less BTEX) VOL-120-5013/5031
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS/FID

>C10-C16 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C16-C21 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C21-C32 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Modified TPH (Tier 1) ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

CALCULATION

Resemblance Comment ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS/FID

Return to Baseline at C32 ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - VPH VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

n-Dotriacontane - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

% Moisture LAB-131-4024 CSSS 70.2 GRAVIMETRIC

1-Methylnaphthalene ORG-120-5119 EPA 3570/8270E GC/MS

2-Methylnaphthalene ORG-120-5119 EPA 3570/8270E GC/MS

Acenaphthene ORG-120-5119 EPA 3570/8270E GC/MS

Acenaphthylene ORG-120-5119 EPA 3570/8270E GC/MS

Acridine ORG-120-5119 EPA 3570/8270E GC/MS

Anthracene ORG-120-5119 EPA 3570/8270E GC/MS

Benzo(a)anthracene ORG-120-5119 EPA 3570/8270E GC/MS

Benzo(a)pyrene ORG-120-5119 EPA 3570/8270E GC/MS

Benzo(b)fluoranthene ORG-120-5119 EPA 3570/8270E GC/MS

Benzo(j+k)fluoranthene ORG-120-5119 EPA 3570/8270E GC/MS

Benzo(e)pyrene ORG-120-5119 EPA 3570/8270E GC/MS

Benzo(ghi)perylene ORG-120-5119 EPA 3570/8270E GC/MS

Chrysene ORG-120-5119 EPA 3570/8270E GC/MS

Dibenzo(a,h)anthracene ORG-120-5119 EPA 3570/8270E GC/MS

Fluoranthene ORG-120-5119 EPA 3570/8270E GC/MS

Fluorene ORG-120-5119 EPA 3570/8270E GC/MS

Indeno(1,2,3)pyrene ORG-120-5119 EPA 3570/8270E GC/MS

Naphthalene ORG-120-5119 EPA 3570/8270E GC/MS

Perylene ORG-120-5119 EPA 3570/8270E GC/MS

Phenanthrene ORG-120-5119 EPA 3570/8270E GC/MS

Pyrene ORG-120-5119 EPA 3570/8270E GC/MS

Quinoline ORG-120-5119 EPA 3570/8270E GC/MS

Naphthalene-d8 ORG-120-5119 EPA 3570/8270E GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X011391

Method Summary
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AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER
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Terphenyl-d14 ORG-120-5119 EPA 3570/8270E GC/MS

Pyrene-d10 (%) ORG-120-5119 EPA 3570/8270E GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X011391

Method Summary

ATTENTION TO: Peter Joostema
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MW 1-23SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2023-04-04DATE SAMPLED:

4905457G / S RDLUnitParameter

0.001Benzene 0.00120mg/L

0.059Toluene 0.00120mg/L

0.018Ethylbenzene 0.00120mg/L

0.099Xylene (Total) 0.00220mg/L

0.10C6-C10 (less BTEX) 0.01mg/L

<0.05>C10-C16 Hydrocarbons 0.05mg/L

<0.05>C16-C21 Hydrocarbons 0.05mg/L

<0.1>C21-C32 Hydrocarbons 0.1mg/L

0.1Modified TPH (Tier 1) 0.120mg/L

YESSediment

GFResemblance Comment

YReturn to Baseline at C32

Acceptable LimitsUnitSurrogate

96Isobutylbenzene - EPH % 70-130

109Isobutylbenzene - VPH % 70-130

105n-Dotriacontane - EPH % 70-130

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-10

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC
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Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-10

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X012803

DATE REPORTED: 2023-04-18

PROJECT: JE0665 - Water Street Realignment

Atlantic RBCA Tier 1 Hydrocarbons in Water (Version 3.1)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to PIRI Tier 1 GW Commercial Non-potable coarse July 2021
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

4905457 Sample was decanted due to sediment.

Modified TPH, Xylene(Total)and C6-C10(less BTEX) are calculated parameters. The calculated parameter is non-accredited. The component parameters of the calculation are accredited.

Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.

Resemblance Comment Key:
GF - Gasoline Fraction 
WGF - Weathered Gasoline Fraction 
GR - Product in Gasoline Range
FOF - Fuel Oil Fraction
WFOF - Weathered Fuel Oil Fraction
FR - Product in Fuel Oil Range
LOF - Lube Oil Fraction
LR - Lube Range
UC - Unidentified Compounds
NR - No Resemblance
NA - Not Applicable

Analysis performed at AGAT Halifax (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 13



MW 1-23SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2023-04-04DATE SAMPLED:

4905457G / S RDLUnitParameter

0.071-Methylnaphthalene 0.01ug/L

0.102-Methylnaphthalene 0.01ug/L

<0.01Acenaphthene 0.01ug/L

<0.01Acenaphthylene 0.01ug/L

<0.01Acridine 0.01ug/L

<0.012Anthracene 0.012ug/L

<0.018Benzo(a)anthracene 0.018ug/L

<0.010Benzo(a)pyrene 0.010ug/L

<0.01Benzo(b)fluoranthene 0.01ug/L

<0.01Benzo(j+k)fluoranthene 0.01µg/L

<0.01Benzo(e)pyrene 0.01ug/L

<0.01Benzo(ghi)perylene 0.01ug/L

<0.01Chrysene 0.01ug/L

<0.01Dibenzo(a,h)anthracene 0.01ug/L

<0.01Fluoranthene 0.01ug/L

0.01Fluorene 0.01ug/L

<0.01Indeno(1,2,3-cd)pyrene 0.01ug/L

<0.01Naphthalene 0.01ug/L

<0.01Perylene 0.01ug/L

<0.01Phenanthrene 0.01ug/L

<0.01Pyrene 0.01ug/L

<0.01Quinoline 0.01ug/L

YESSediment

Acceptable LimitsUnitSurrogate

93Naphthalene-d8 % 50-140

85Terphenyl-d14 % 50-140

98Pyrene-d10 % 50-140

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-10

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X012803

DATE REPORTED: 2023-04-18

PROJECT: JE0665 - Water Street Realignment

Polycyclic Aromatic Hydrocarbons in Water - (PAH)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-10

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X012803

DATE REPORTED: 2023-04-18

PROJECT: JE0665 - Water Street Realignment

Polycyclic Aromatic Hydrocarbons in Water - (PAH)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

4905457 Benzo(b)fluoranthene may include contributions from benzo(j)fluoranthene, if also present in the sample. Benzo(j+k)fluoranthene is not an accredited parameter.
Sediment parameter is comment only based on visual inspection of the sample prior to extraction and is not an accredited test.

Analysis performed at AGAT Halifax (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 13



MW 1-23SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2023-04-04DATE SAMPLED:

4905457G / S RDLUnitParameter

<8Dissolved Aluminum 8ug/L

<5Dissolved Antimony 5ug/L

<2Dissolved Arsenic 2ug/L

94Dissolved Barium 5ug/L

<2Dissolved Beryllium 2ug/L

<2Dissolved Bismuth 2ug/L

1500Dissolved Boron 8ug/L

<0.10Dissolved Cadmium 0.10ug/L

1Dissolved Chromium 1ug/L

2Dissolved Cobalt 1ug/L

<4Dissolved Copper 4ug/L

96Dissolved Iron 57ug/L

<0.9Dissolved Lead 0.9ug/L

2650Dissolved Manganese 15ug/L

9Dissolved Molybdenum 2ug/L

4Dissolved Nickel 3ug/L

1Dissolved Selenium 1ug/L

<0.4Dissolved Silver 0.4ug/L

1280Dissolved Strontium 5ug/L

<0.2Dissolved Thallium 0.2ug/L

<2Dissolved Tin 2ug/L

<5Dissolved Titanium 5ug/L

12.1Dissolved Uranium 0.3ug/L

<2Dissolved Vanadium 2ug/L

7Dissolved Zinc 5ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

4905457 Metals analysis completed on a lab filtered sample.

Analysis performed at AGAT Halifax (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-10

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X012803

DATE REPORTED: 2023-04-18

PROJECT: JE0665 - Water Street Realignment

Dissolved Metals (Lab Filtered)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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MW 1-23SAMPLE DESCRIPTION:

WaterSAMPLE TYPE:

2023-04-04DATE SAMPLED:

4905457G / S RDLUnitParameter

<0.026Dissolved Mercury 0.026ug/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Halifax (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-04-10

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X012803

DATE REPORTED: 2023-04-18

PROJECT: JE0665 - Water Street Realignment

Mercury Analysis in Water (Dissolved)

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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Atlantic RBCA Tier 1 Hydrocarbons in Water (Version 3.1)

Benzene 1 4892637 < 0.001 < 0.001 NA < 0.001 109% 70% 130% 109% 70% 130%

Toluene 1 4892637 < 0.001 < 0.001 NA < 0.001 116% 70% 130% 111% 70% 130%

Ethylbenzene 1 4892637 < 0.001 < 0.001 NA < 0.001 115% 70% 130% 110% 70% 130%

Xylene (Total) 1 4892637 0.002 0.002 NA < 0.002 114% 70% 130% 108% 70% 130%

C6-C10 (less BTEX)
 

1 4892637 0.01 0.01 NA < 0.01 108% 70% 130% 107% 70% 130% 99% 70% 130%

>C10-C16 Hydrocarbons 1 4899268 1.83 1.82 0.5% < 0.05 92% 70% 130% 99% 70% 130% NA 70% 130%

>C16-C21 Hydrocarbons 1 4899268 0.15 0.15 NA < 0.05 88% 70% 130% 99% 70% 130% NA 70% 130%

>C21-C32 Hydrocarbons 1 4899268 < 0.1 < 0.1 NA < 0.1 97% 70% 130% 99% 70% 130% NA 70% 130%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution. Matrix spike performed on a different sample than the 
duplicate.
If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Polycyclic Aromatic Hydrocarbons in Water - (PAH)

1-Methylnaphthalene 1 4906036 < 0.01 < 0.01 NA < 0.01 92% 50% 140% 107% 50% 140% 122% 50% 140%

2-Methylnaphthalene 1 4906036 < 0.01 < 0.01 NA < 0.01 84% 50% 140% 95% 50% 140% 109% 50% 140%

Acenaphthene 1 4906036 < 0.01 < 0.01 NA < 0.01 84% 50% 140% 109% 50% 140% 122% 50% 140%

Acenaphthylene 1 4906036 < 0.01 < 0.01 NA < 0.01 79% 50% 140% 102% 50% 140% 113% 50% 140%

Acridine
 

1 4906036 < 0.01 < 0.01 NA < 0.01 80% 50% 140% 124% 50% 140% 123% 50% 140%

Anthracene 1 4906036 < 0.012 < 0.012 NA < 0.012 81% 50% 140% 113% 50% 140% 122% 50% 140%

Benzo(a)anthracene 1 4906036 < 0.018 < 0.018 NA < 0.018 80% 50% 140% 115% 50% 140% 120% 50% 140%

Benzo(a)pyrene 1 4906036 < 0.010 < 0.010 NA < 0.010 74% 50% 140% 109% 50% 140% 112% 50% 140%

Benzo(b)fluoranthene 1 4906036 < 0.01 < 0.01 NA < 0.01 88% 50% 140% 92% 50% 140% 114% 50% 140%

Benzo(j+k)fluoranthene
 

1 4906036 < 0.01 < 0.01 NA < 0.01 89% 50% 140% 117% 50% 140% 120% 50% 140%

Benzo(e)pyrene 1 4906036 < 0.01 < 0.01 NA < 0.01 81% 50% 140% 125% 50% 140% 125% 50% 140%

Benzo(ghi)perylene 1 4906036 < 0.01 < 0.01 NA < 0.01 80% 50% 140% 120% 50% 140% 115% 50% 140%

Chrysene 1 4906036 < 0.01 < 0.01 NA < 0.01 86% 50% 140% 129% 50% 140% 137% 50% 140%

Dibenzo(a,h)anthracene 1 4906036 < 0.01 < 0.01 NA < 0.01 74% 50% 140% 109% 50% 140% 106% 50% 140%

Fluoranthene
 

1 4906036 0.17 <0.01 NA < 0.01 86% 50% 140% 128% 50% 140% 137% 50% 140%

Fluorene 1 4906036 < 0.01 < 0.01 NA < 0.01 82% 50% 140% 113% 50% 140% 127% 50% 140%

Indeno(1,2,3-cd)pyrene 1 4906036 < 0.01 < 0.01 NA < 0.01 71% 50% 140% 98% 50% 140% 103% 50% 140%

Naphthalene 1 4906036 < 0.01 < 0.01 NA < 0.01 86% 50% 140% 103% 50% 140% 114% 50% 140%

Perylene 1 4906036 < 0.01 < 0.01 NA < 0.01 81% 50% 140% 121% 50% 140% 116% 50% 140%

Phenanthrene
 

1 4906036 < 0.01 < 0.01 NA < 0.01 86% 50% 140% 126% 50% 140% 137% 50% 140%

Pyrene 1 4906036 < 0.01 < 0.01 NA < 0.01 90% 50% 140% 136% 50% 140% 139% 50% 140%

Quinoline 1 4906036 < 0.01 < 0.01 NA < 0.01 85% 50% 140% 125% 50% 140% 130% 50% 140%

 
Comments: If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution. Matrix spike performed on a different sample than the 
duplicate.
If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
Duplicate: More than 90% of the elements met acceptance limits and overall data quality is acceptable for use. For a multi-element scan up to 10% of analytes may exceed 
the quoted limits.
 

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X012803

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Peter Joostema

CLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

PROJECT: JE0665 - Water Street Realignment

Trace Organics Analysis
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BatchPARAMETER
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UpperLower

Acceptable
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UpperLower
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Limits
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tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X012803

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Peter Joostema

CLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

PROJECT: JE0665 - Water Street Realignment

Trace Organics Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample
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Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Apr 18, 2023 REFERENCE MATERIAL

Method
Blank

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia
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Mercury Analysis in Water (Dissolved)

Dissolved Mercury 4905457 4905457 <0.026 <0.026 NA < 0.026 106% 80% 120% NA 80% 120% 80% 70% 130%

 
Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Dissolved Metals (Lab Filtered)

Dissolved Aluminum 4913042 113 118 4.2% < 5 97% 80% 120% 99% 80% 120% 102% 70% 130%

Dissolved Antimony 4913042 <5 <5 NA < 2 94% 80% 120% 97% 80% 120% 97% 70% 130%

Dissolved Arsenic 4913042 <2 <2 NA < 2 95% 80% 120% 98% 80% 120% 98% 70% 130%

Dissolved Barium 4913042 <5 <5 NA < 5 95% 80% 120% 96% 80% 120% 96% 70% 130%

Dissolved Beryllium
 

4913042 <2 <2 NA < 2 94% 80% 120% 98% 80% 120% 106% 70% 130%

Dissolved Bismuth 4913042 <2 <2 NA < 2 101% 80% 120% 101% 80% 120% 105% 70% 130%

Dissolved Boron 4913042 9 9 NA < 5 95% 80% 120% 98% 80% 120% 102% 70% 130%

Dissolved Cadmium 4913042 <0.10 <0.10 NA < 0.09 94% 80% 120% 97% 80% 120% 96% 70% 130%

Dissolved Chromium 4913042 <1 <1 NA < 1 96% 80% 120% 100% 80% 120% 99% 70% 130%

Dissolved Cobalt
 

4913042 <1 <1 NA < 1 96% 80% 120% 99% 80% 120% 99% 70% 130%

Dissolved Copper 4913042 <4 <4 NA < 2 100% 80% 120% 102% 80% 120% 100% 70% 130%

Dissolved Iron 4913042 <57 <57 NA < 50 96% 80% 120% 99% 80% 120% 99% 70% 130%

Dissolved Lead 4913042 <0.9 <0.9 NA < 0.5 100% 80% 120% 100% 80% 120% 101% 70% 130%

Dissolved Manganese 4913042 54 54 0.6% < 2 95% 80% 120% 99% 80% 120% 100% 70% 130%

Dissolved Molybdenum
 

4913042 <2 <2 NA < 2 97% 80% 120% 99% 80% 120% 96% 70% 130%

Dissolved Nickel 4913042 <3 <3 NA < 2 99% 80% 120% 101% 80% 120% 100% 70% 130%

Dissolved Selenium 4913042 <1 <1 NA < 1 101% 80% 120% 95% 80% 120% 90% 70% 130%

Dissolved Silver 4913042 <0.4 <0.4 NA < 0.1 96% 80% 120% 99% 80% 120% 96% 70% 130%

Dissolved Strontium 4913042 11 11 NA < 5 95% 80% 120% 99% 80% 120% 100% 70% 130%

Dissolved Thallium
 

4913042 <0.2 <0.2 NA < 0.1 99% 80% 120% 100% 80% 120% 101% 70% 130%

Dissolved Tin 4913042 <2 <2 NA < 2 97% 80% 120% 101% 80% 120% 96% 70% 130%

Dissolved Titanium 4913042 <5 <5 NA < 2 98% 80% 120% 101% 80% 120% 100% 70% 130%

Dissolved Uranium 4913042 <0.3 <0.3 NA < 0.1 96% 80% 120% 97% 80% 120% 98% 70% 130%

Dissolved Vanadium 4913042 <2 <2 NA < 2 96% 80% 120% 99% 80% 120% 98% 70% 130%

Dissolved Zinc
 

4913042 5 <5 NA < 5 97% 80% 120% 99% 80% 120% 99% 70% 130%

Comments: If RPD value is NA, the results of the duplicates are less than 5x the RDL and the RPD will not be calculated.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X012803
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Recovery Recovery

Quality Assurance
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Trace Organics Analysis

Benzene VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Toluene VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Ethylbenzene VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

Xylene (Total) VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

C6-C10 (less BTEX) VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

>C10-C16 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C16-C21 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

>C21-C32 Hydrocarbons ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Modified TPH (Tier 1) ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

CALCULATION

Sediment GC/MS/FID

Resemblance Comment ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS/FID

Return to Baseline at C32 ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

Isobutylbenzene - VPH VOL-120-5013
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/MS

n-Dotriacontane - EPH ORG-120-5101
Atlantic RBCA Guidelines for 
Laboratories Tier 1

GC/FID

1-Methylnaphthalene ORG-120-5119 EPA 3510C/8270E GC/MS

2-Methylnaphthalene ORG-120-5119 EPA 3510C/8270E GC/MS

Acenaphthene ORG-120-5119 EPA 3510C/8270E GC/MS

Acenaphthylene ORG-120-5119 EPA 3510C/8270E GC/MS

Acridine ORG-120-5119 EPA 3510C/8270E GC/MS

Anthracene ORG-120-5119 EPA 3510C/8270E GC/MS

Benzo(a)anthracene ORG-120-5119 EPA 3510C/8270E GC/MS

Benzo(a)pyrene ORG-120-5119 EPA 3510C/8270E GC/MS

Benzo(b)fluoranthene ORG-120-5119 EPA 3510C/8270E GC/MS

Benzo(j+k)fluoranthene ORG-120-5119 EPA 3510C/8270E GC/MS

Benzo(e)pyrene ORG-120-5119 EPA 3510C/8270E GC/MS

Benzo(ghi)perylene ORG-120-5119 EPA 3510C/8270E GC/MS

Chrysene ORG-120-5119 EPA 3510C/8270E GC/MS

Dibenzo(a,h)anthracene ORG-120-5119 EPA 3510C/8270E GC/MS

Fluoranthene ORG-120-5119 EPA 3510C/8270E GC/MS

Fluorene ORG-120-5119 EPA 3510C/8270E GC/MS

Indeno(1,2,3-cd)pyrene ORG-120-5119 EPA 3510C/8270E GC/MS

Naphthalene ORG-120-5119 EPA 3510C/8270E GC/MS

Perylene ORG-120-5119 EPA 3510C/8270E GC/MS

Phenanthrene ORG-120-5119 EPA 3510C/8270E GC/MS

Pyrene ORG-120-5119 EPA 3510C/8270E GC/MS

Quinoline ORG-120-5119 EPA 3510C/8270E GC/MS

Naphthalene-d8 ORG-120-5119 EPA 3510C/8270E GC/MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X012803

Method Summary

ATTENTION TO: Peter Joostema

CLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

PROJECT: JE0665 - Water Street Realignment

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com
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Terphenyl-d14 ORG-120-5119 EPA 3510C/8270E GC/MS

Pyrene-d10 ORG-120-5119 EPA 3510C/8270E GC/MS

Water Analysis

Dissolved Aluminum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Antimony
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Arsenic
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Barium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Beryllium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Bismuth
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Boron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cadmium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Chromium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Cobalt
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Copper
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Iron
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Lead
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Manganese
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Molybdenum
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Nickel
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Selenium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Silver
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Strontium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Thallium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Tin
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Titanium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Uranium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Vanadium
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Zinc
MET121-6104 & 
MET-121-6105

modified from SM 3125/SM 3030 
B/SM 3030 D

ICP-MS

Dissolved Mercury
MET-121-6100 & 
MET-121-6107

SM 3112 B CV/AA

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X012803

Method Summary

ATTENTION TO: Peter Joostema

CLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

PROJECT: JE0665 - Water Street Realignment

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com
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1. Introduction  

GHD was retained by Maritime Electric Company, Limited (MECL) to conduct a Phase II 
Environmental Site Assessment (ESA) of a small triangular parcel of land at the Charlottetown 
Thermal Generating Station (CTGS) property located at 50 Cumberland Street in Charlottetown, 
Prince Edward Island (PE). It is GHD’s understanding that this work was conducted to facilitate the 
potential sale of this triangular parcel of the CTGS property for potential re-development as a 
roadway connecting Grafton Street and Water Street Parkway. For the purposes of this report, the 
entire CTGS property will be referred to as the “Site” and the small triangular parcel area of the 
property being investigated will be referred to as the “Subject Area” (see Figures 1 and 2).  

The Phase II ESA program was focused on evaluating current environmental conditions in soil and 
groundwater in the Subject Area in order to provide recommendations on potential disposal 
requirements if soil in the Subject Area was to be removed for the purposes of road construction. 
Investigation of environmental conditions on third party owned properties adjacent to the Site was 
not included in the current scope of work.  

2. Site Description 

The Subject Area is an approximately 3,300 square meter triangular parcel of land within 
PID #338921 at the southeast corner of the Site located at 50 Cumberland Street in Charlottetown, 
PE. (Figures 1 and 2).  

The Subject Area is currently vacant and grass covered. It is understood that the Subject Area 
received soil that was excavated during the construction of the on-Site Combustion Turbine (CT3) in 
2005. The excavated soil was stockpiled in this area, graded to create a berm area and then 
hydro-seeded. The elevation of the Subject Area is approximately 3 to 4 metres higher than the 
surrounding land area. Based on available drawings, a 1,200 mm diameter corrugated steel City of 
Charlottetown storm drain bisects the central portion of the Subject Area (Figure 3). This storm drain 
line is likely located greater than 4.5 metres below current surface elevation as buried services at the 
Site were constructed prior to the relocation of excavated material. The Subject Area is also 
traversed by a 450 mm diameter concrete storm drain line owned by MECL (Figure 3). It is GHD's 
understanding that the stockpiled soil would potentially be removed to reduce the elevation in the 
Subject Area, in preparation for construction of a roadway (if the Subject Area is sold or divested). 

The Site is provided with water and sewer services from the City of Charlottetown. No on-Site 
potable wells are known to exist on the property. It is not located within a Wellfield Protected Area or 
Watershed Protected Area.  

In addition to the current 2019 study, several assessment programs have historically been 
completed at the Site and have included soil and groundwater sampling in the Subject Area. Fundy 
Engineering previously completed a Phase II ESA at the Site in 2002, which included the excavation 
of two boreholes (BH1 and BH2) within the Subject Area, with BH1 converted to a monitor well and 
therefore re-labeled to BH1-M. GHD previously completed an Updated Phase II ESA at the Site in 
2017, which included the installation of two monitor wells (MW-10 and MW-11), located along the 
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eastern portion of the Subject Area. A Supplemental Phase II ESA was also completed by GHD at 
the Site in 2018 and included the collection of two additional surface soil samples (SS-16 and 
SS-17) from the Subject Area (Figure 4). The results of the soil and groundwater samples previously 
collected from the Subject Area are also discussed in this report and the analytical data included in 
the data tables for comparison purposes.   

3. Phase II Environmental Site Assessment (ESA) for 
the Subject Area 

The 2019 Phase II ESA was completed between October 24 and 25, 2019, and consisted of drilling 
six boreholes, with one borehole completed as a monitor well (19BH-1 to 19BH-5 and 19MW-1). The 
test locations were located throughout the Subject Area in an effort to assess the potential presence 
of petroleum hydrocarbons, metals and/or polycyclic aromatic hydrocarbons (PAHs) in soil and 
groundwater.  

GHD contracted MEG Drilling to complete the drilling activities. The boreholes were completed using 
a rubber tracked mounted drill rig on October 24, 2019, under the supervision of GHD. The 
boreholes were drilled to depths ranging from approximately 4 to 7 metres below ground surface 
(mbgs). The monitor well was constructed with 50 mm diameter PVC pipe, factory wrapped in plastic 
to prevent transport related contamination. The upper portion of the piezometer was constructed 
using PVC casing and the lower portion was constructed with PVC screen. A threaded well point 
was installed at the bottom of the piezometer and clean silica sand was placed around the screen 
section. The remainder of the annulus was backfilled with bentonite to restrict surface water 
infiltration. The monitor well was capped with a locking J-plug and protected with a 100 mm stick up 
steel casing.   

The borehole logs containing information on stratigraphy, water levels, soil vapour headspace 
readings and sample locations are attached in Appendix A. 

Static water levels were measured in the newly constructed monitor well 19MW-1 and existing 
monitor wells MW-10 and MW-11 on October 25th. The water levels ranged from 0.38 to 5.44 metres 
below top of casing level (Table 1). Based on this information and local topography obtained from 
this study and previous studies, the local groundwater flow is estimated to be in a southeast 
direction towards the Hillsborough River. 

4. Assessment Criteria 

The analytical data collected during the assessment are compared to applicable guidelines to 
evaluate soil and groundwater conditions in the Subject Area. The guidelines selected are those 
used in standard industry practice in Atlantic Canada, which are most appropriate for the current and 
intended future land use of the Subject Area (commercial or roadway). However, as excavation and 
off-Site disposal of the soil from this portion of the Site would be required for the roadway 
construction, the screening evaluation also included residential guidelines for consideration of soil 
disposal requirements.  
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The Contaminated Sites Registry Regulations for the Province of PEI under the Environmental 
Protection Act indicate that the guidelines provided in the Atlantic Risk-Based Corrective Action 
(RBCA) document for Petroleum Impacted Sites should be applied for petroleum hydrocarbons and 
Canadian Council of Ministers of the Environment (CCME) guidelines should be used for 
non-petroleum contaminants. Therefore, the CCME guidelines were used for screening purposes as 
these standards are available, and are based on multiple pathway analysis considering both human 
and ecological health. In the case of groundwater, where no CCME guidelines are available, the 
Nova Scotia Environment (NSE) Pathway Specific Standards (PSS) for groundwater will be applied. 

The various guidelines used in this study are described below. 

Soil 

Parameters: Petroleum Hydrocarbons (BTEX/mTPH) 

Guideline: RBCA Tier I, Atlantic RBCA for Petroleum Impacted Sites in Atlantic Canada, 
Version 3, User Guidance, Appendix 3 – Table 4a: Tier I Risk-Based 
Screening Level (RBSL), July 2012, revised January 2015. Commercial and/or 
Residential Receptor, non-potable groundwater use, coarse-grained soil type (as 
applicable based on soil stratigraphy) for the protection of human health. 

Rationale: The Tier I RBSL are based on multiple pathway analyses considering human health 
in a commercial setting which includes toddler receptors. This is the standard 
guideline for petroleum hydrocarbons used throughout Atlantic Canada. Non-potable 
groundwater use has been chosen as the Site and surrounding properties are 
supplied with potable water by the City of Charlottetown. The commercial guidelines 
are applicable for the current and future intended land use. Residential guidelines 
are also included for information purposes when considering disposal requirements. 

 

Parameters: Metals 

Guideline: CCME Soil Quality Guideline (SQG) for soil at non-potable sites – coarse-grained 
soil, commercial and/or residential/parkland land use (July 6, 2013). 

Rationale: The CCME SQG were used for screening purposes as these standards are based 
on multiple pathway analysis considering both human and ecological health. The 
commercial guidelines are applicable for the current and future intended land use. 
Residential guidelines are also included for information purposes when considering 
disposal requirements.  

Guideline: Leachable metals in soil concentrations were compared to screening levels provided 
in the Canadian Environmental Protection Act (CEPA), Export and Import of 
Hazardous Waste and Hazardous Recyclable Material Regulations and the Nova 
Scotia Environment (NSE) Guidelines for Disposal of Contaminated Solids in 
Landfills (NSE, 2005). 

Rationale: The CEPA leachate screening levels and the Nova Scotia Guidelines for Disposal of 
Contaminated Solids in Landfills were used as the primary screening values for metals 
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in leachate, as these standards are used to determine if the soil would be considered 
a hazardous waste under the Export and Import of Hazardous Waste and Hazardous 
Recyclable Material Regulations, and to evaluate disposal options. The leachate 
screening levels can also give an indication as to how likely the metal in soil is to leach 
from soil to groundwater. 

 

Parameters: Polycyclic Aromatic Hydrocarbons (PAHs) 

Guideline: CCME SQG for soil at non-potable sites – coarse-grained soil, commercial and/or 
residential/parkland land use (July 6, 2013). 

Rationale: The CCME SQG were used for screening purposes as these standards are based 
on multiple pathway analysis considering both human and ecological health The 
commercial guidelines are applicable for the current and future intended land use. 
Residential guidelines are also included for information purposes when considering 
disposal requirements. 

 

Groundwater 

Parameters: Petroleum Hydrocarbons (BTEX/mTPH) 

Guideline: RBCA Tier I, Atlantic RBCA for Petroleum Impacted Sites in Atlantic Canada, 
Version 3, User Guidance, Appendix 3 – Table 4b: Tier I RBSL, July 2012, revised 
January 2015, Commercial Receptor, non-potable groundwater use, coarse-grained 
soil type for human health.  

Rationale: The Tier I RBSL are based on multiple pathway analyses considering human health 
in a commercial setting which includes toddler receptors. This is the standard 
guideline for petroleum hydrocarbons used throughout Atlantic Canada. Non-potable 
groundwater use has been chosen, as the Site and surrounding properties are 
supplied with potable water by the City of Charlottetown.  

 

Parameters: Petroleum Hydrocarbons (BTEX/mTPH) 

Guideline: RBCA Tier I, Atlantic RBCA for Petroleum Impacted Sites in Atlantic Canada, 
Version 3, User Guidance, Appendix 2 – Table 2: Tier I Groundwater Ecological 
Screening Levels (ESLs) for Plant and Invertebrate Direct Contact with Shallow 
Groundwater – Commercial Land Use, Course-Grained Soil Type (July 2012, 
revised January 2015). 

Rationale: The Tier I Groundwater ESLs for Plant and Invertebrate Direct Contact with Shallow 
Groundwater, were used as the groundwater levels in the monitoring wells were less 
than three metres from the ground surface.  
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Parameters: Petroleum Hydrocarbons (BTEX/mTPH) 

Guideline: RBCA Tier I, Atlantic RBCA for Petroleum Impacted Sites in Atlantic Canada, 
Version 3, User Guidance, Appendix 2 – Table 3b: Tier I Groundwater ESLs for 
Protection of Marine Aquatic Life – Distance to Surface Water of 50 metres (July 
2012, revised January 2015). 

Rationale: Groundwater samples were screened using the RBCA Tier I Groundwater ESLs for 
the Protection of Freshwater and Marine Aquatic Life, adjusted for the distance to 
the receiving aquatic environment and soil type. As MW-10 is located within 
50 metres of the Hillsborough River (which is considered a marine environment), 
this distance was used as it is the most conservative guideline. The Tier I 
Groundwater ESL are protective of the aquatic environment to which the 
groundwater wells are discharging. 

 

Parameters: Metals and PAHs 

Guideline: NSE PSS for Groundwater at a Non-Potable Site – coarse grained soil, commercial 
land use (July 6, 2013), human health, vapours migration to indoor air. 

Rationale: The NSE PSS were used for screening purposes as these standards are based on 
multiple pathway analysis considering human health. Note that there are no 
applicable vapour migration guidelines for metals as these parameters are 
non-volatile. 

 

Parameters: Metals and PAHs 

Guideline: NSE PSS for Groundwater – Groundwater Discharging to Surface Water, 
>10 metres from surface water body - marine discharge to marine water (April 
2014). 

Rationale: Groundwater data for the monitoring well locations located nearest the Hillsborough 
River for metals and PAHs were compared to the NSE PSS for Groundwater 
Discharging to Surface Water (Marine), due to the proximity of the Site to the 
Hillsborough River. MW-10 is located approximately 50 m to the east of the 
Hillsborough River. The NSE PSS are protective of the aquatic environment to 
which the groundwater from the wells are discharging. 

The applicable screening levels are identified in Tables 2 to 7 (following the text).  

5. Soil Sampling Protocol and Analytical Results 

Soil samples were collected from each borehole using a split spoon sampler at 0.6 metre intervals. 
The soil samples were collected and placed into clean, laboratory supplied jars with Teflon lined lids. 
If enough soil was available, a portion was placed in a sealed plastic bag for headspace analyses. A 
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clean pair of nitrile gloves were worn during the collection of each sample, and the split spoon 
sampler was decontaminated and rinsed between samples. The collected sample jars were placed 
in a cooler with ice for transport to Bureau Veritas Laboratories (BV) in Bedford, Nova Scotia. The 
soil vapour headspace readings were measured from the soil samples collected using an Ultra Rae 
Photoionization detector and ranged from 0 ppm to 224 ppm (19MW-1) in the soil samples collected 
for vapour readings. The headspace results are included in the borehole logs (Appendix A). 

Selected soil samples (two from each borehole) were submitted to BV for metals, PAHs and 
modified total petroleum hydrocarbon (mTPH) analyses including a benzene, toluene, ethyl benzene 
and xylenes (BTEX) breakdown by the Atlantic PIRI method.  

5.1 Hydrocarbons 

A total of 12 soil samples collected from the six boreholes were submitted for petroleum 
hydrocarbon (BTEX/mTPH) analysis in 2019. The 2019 soil samples had mTPH levels within the 
applicable Tier I RBSLs (for a commercial site with non-potable water use and coarse grained soil), 
with concentrations ranging from 34 to 2,300 mg/kg in the weathered fuel oil to lube oil range. The 
BTEX concentrations were also within the applicable commercial Tier I RBSL in the samples 
collected. One soil sample collected from location 19BH-4 (0.6-1.2 m) also had a concentration of 
mTPH that exceeded the Tier I RBSLs for a residential site (guideline applied for disposal 
considerations only).  

For comparison purposes, the two historical soil samples collected from the Subject Area in (BH1-M 
(0.6-1.2 m) and MW-10 (0.6-1.2 m) also had mTPH/BTEX concentrations below applicable 
commercial guidelines for current land use but the mTPH concentration for these samples also 
exceed residential criteria (guideline applied for disposal considerations only). 

The soil hydrocarbon analytical data is presented, along with historical results, in Table 2. The 
laboratory certificates of analysis are included in Appendix B. 

5.2 Metals 

A total of 12 soil samples were submitted for metal analysis in 2019. Analytical results were 
compared to the CCME SQGs (commercial and residential land use, coarse-grained soil).  

The majority of the soil samples collected from the Subject Area had metal concentrations below 
CCME SQGs, with the exception of nickel and vanadium at location 19MW-1 (4.2-4.8 m) and 
19BH-1 (4.8-5.4 m). Both of these samples had nickel and vanadium concentrations exceeding both 
commercial and residential CCME SQGs but are located at depths greater than 4 metres and do not 
pose a risk to human health under current conditions (direct soil contact pathway is incomplete). In 
addition, the concentration of copper at location 19MW-1 (4.2-4.8 m) also exceeds the residential 
SQG.  

For comparison purposes, one historical soil sample (MW-11 (0-0.6 m)) collected from the Subject 
Area in 2017 had concentrations of copper, lead and zinc concentrations exceeding residential 
CCME SQGs, with lead and zinc also exceeding the commercial CCME SQGs. Soil samples SS-16 
and SS-17 were subsequently collected in 2018 to validate the lead exceedances at location 
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MW-11. The lead concentrations in the confirmatory soil samples collected in 2018 were within the 
commercial CCME SQG but the lead location at SS-16 exceeded the residential CCME SQG.  

As metals are ubiquitous in the natural environment, exposure to metals are commonly represented 
by the central tendency of the data such as the 95% upper confidence limit of the mean (95% 
UCLM). For comparison purposes, the 95% UCLM for copper, lead and zinc in soil at the Subject 
Area were calculated using United States Environmental Protection Agency's (USEPA's) ProUCL, 
Version 5.1 Software (USEPA, 2015). The 95% UCLM values for copper, lead and zinc are below 
the CCME SQG for commercial and residential land use. However, the 95% UCLM values for nickel 
and vanadium exceed the CCME SQG for both commercial and residential land use. The elevated 
95% UCLM values for these two parameters is based on the maximum concentrations observed in 
subsurface samples collected from locations 19MW-1 and 19BH-1 (samples collected at >4 metres 
depth).   

The soil metal analytical results are presented, along with historical results, in Table 3A. The 
laboratory certificates of analysis are included in Appendix B.  

5.2.1 Soil Leachate 

As several soil samples collected from the Subject Area in 2019 had concentrations of metals 
exceeding CCME SQGs, four soil samples were subsequently submitted for metal leachate analysis. 
The soil leachate metal results were compared to the CEPA Export and Import of Hazardous Waste 
and Hazardous Recyclable Material Regulations and the NS Guidelines for Disposal of 
Contaminated Solids in Landfills.  

All four soil sample analyzed were within the CEPA and the NS Guidelines for Disposal of 
Contaminated Solids in Landfills, indicating that the metal impacted soil is not considered leachable 
and likely acceptable for disposal at the regional landfill (i.e. East Prince Waste Management Facility 
in Wellington).  

The soil leachate metal analytical results are presented in Table 3B. The laboratory certificates of 
analysis are included in Appendix B.  

5.3 PAHs 

A total of 12 soil samples were submitted for PAH analysis. 

Non-carcinogenic PAH compounds were below the applicable CCME SQGs for commercial and 
residential land use. The PAH concentrations in all samples analyzed were also below the CCME 
SQG for carcinogenic PAHs based on benzo(a)pyrene total potency equivalents (B(a)P TPE).  

Historical results for PAHs in groundwater collected from location MW-10 (0.6-1.2 m) are also within 
the applicable CCME SQGs for commercial and residential land use. 

The PAH analytical results are presented, along with historical results, in Table 4. The laboratory 
certificates of analysis are included in Appendix B.  
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6. Groundwater Sampling Protocol and Analytical 
Results 

On October 25, 2019, groundwater samples were collected from the newly installed monitor well 
(19MW-1) as well as from existing monitor wells MW-10 and MW-11 (See Figure 3). The 
groundwater samples were collected using low flow sampling techniques to reduce the presence of 
suspended sediment in the groundwater sample to the extent possible. 

Groundwater samples were collected and placed in laboratory supplied glass bottles, and 
maintained in cool storage until delivery to BV. The samples were analyzed for BTEX/ mTPH, metals 
and PAHs.  

6.1 Hydrocarbons 

A total of three groundwater samples were submitted for petroleum hydrocarbons (BTEX/mTPH) 
analysis. The mTPH levels in the groundwater samples ranged from non-detect to 0.74 mg/L. The 
BTEX and mTPH levels were within the applicable Atlantic RBCA Tier I RBSLs and Tier I ESLs for 
the protection of human and ecological health.  

The BTEX/mTPH analytical results are presented in Table 5 and the laboratory certificates of 
analysis for the groundwater analytical data are included in Appendix B. 

6.2 Metals 

A total of three groundwater samples were submitted for metal analysis. It is noted that there are no 
NSE PSS for the protection of human health for metals at non-potable sites as these parameters are 
non-volatile. The groundwater samples collected in 2019 had metal concentrations within the 
applicable NSE PSS for groundwater discharge to a marine surface water at a distance >10m. The 
exception was the concentration of cadmium in monitor well 19MW-1 (2.8 µg/l) which marginally 
exceeded the guideline values of 1.2 µg/l. However, since monitor well MW-10 is closer to the 
surface water body and cadmium results at this location were within applicable guidelines, cadmium 
is not considered be a concern in groundwater for discharging to marine surface waters. 

The groundwater metal analytical results are presented in Table 6 and the laboratory certificates of 
analysis are included in Appendix B.  

6.3 PAHs 

A total of three groundwater samples were submitted for PAH analysis. All of the  groundwater 
samples analyzed contained concentrations of PAHs within the applicable NSE PSS for protection of 
human health at a non-potable commercial Site, as well as for discharge to surface water at >10 m 
from a marine surface water body.  

The groundwater PAH analytical results are presented in Table 8 and the laboratory certificates of 
analysis are included in Appendix B.  
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7. Conclusions 

GHD was retained by MECL to complete a Phase II ESA of the Subject Area of the Site located at 
50 Cumberland Street in Charlottetown, PE. The work was conducted to facilitate the potential sale 
of this Subject Area of the Site. The Phase II ESA consisted of drilling six boreholes with one 
borehole completed as a monitor well. The test locations were located throughout the Subject Area 
in order to assess the soil and groundwater. The test locations were selected based on historical 
information provided by the Property owner and locations were limited due to the presence of buried 
infrastructure (storm water drain lines) located in the Subject Area. 

The results of the Phase II ESA are summarized as follows:  

• The stratigraphic profile encountered in the boreholes constructed across the Subject Area 
generally consisted of loose to compact reddish brown or brown to black sandy silt with minor 
gravel, to approximately 4 mbgs, underlain by black/brown silt and /or black/brown sand.  

• The depth to groundwater ranged from 0.38 mbgs to 5.44 mbgs. The inferred direction of 
groundwater flow at the Subject Area is the southeast towards the Hillsborough River. 

• Free phase product was not observed in the wells monitored in the Subject Area on October 25, 
2019. 

• The 2019 soil samples collected from the Subject Area had mTPH levels within the applicable 
Tier I RBSLs (for a commercial site with non-potable water use and coarse grained soil), with 
concentrations ranging from 34 to 2,300 mg/kg in the weathered fuel oil to lube oil range. The 
BTEX concentrations were also within the applicable commercial Tier I RBSL in all samples. 
However, the 2019 soil samples collected from the Subject Area as well as two historical soil 
samples had detectable concentrations of petroleum hydrocarbons with several samples 
exceeding residential guidelines. As such, this soil would not be considered acceptable for 
unrestricted re-use or off-Site disposal without regulatory approval. 

• The majority of the 2019 soil samples collected from the Subject Area had metal concentrations 
below commercial CCME SQGs, with the exception of nickel and vanadium in 19MW-1 
(4.2-4.8 m) and 19BH-1 (4.8-5.4 m). Since surface soil results at these locations are within 
commercial CCME SQGs, the presence of these metal exceedances at depth do not pose a 
hazard to users of the Subject Area. If soil removal from the Site does not extend to these 
depths (>4 m), and cover is maintained in these areas, there would continue to be no human 
health concerns related to these impacts.  

• One historical soil sample collected from the Subject Area in 2018 [MW-11 (0-0.6m)]exhibited 
lead and zinc concentrations exceeding the commercial CCME SQGs. Historical surface soil 
samples SS-16 and SS-17 were collected to confirm lead concentrations in the vicinity of 
monitor well MW-11. The analytical results obtained indicate that lead concentrations in the 
vicinity of MW-11 are within the applicable CCME SQGs for commercial land use. As the lead 
exceedance in MW-11 could not be duplicated in the confirmatory sample, nor were elevated 
concentrations of lead identified elsewhere at the Subject Area, it is anticipated that the elevated 
lead concentration in MW-11 is likely an anomaly, and that lead concentrations in soil of the 
Subject Area do not pose an unacceptable risk to commercial receptors. In addition, the 95% 
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UCLM values calculated for lead, as well as copper and zinc, in soil at the Subject Area were 
below commercial and residential CCME SQGs. 

• Concentrations of metals in the soil leachate were within below applicable guidelines for soil 
disposal at landfills.    

• Concentrations of PAHs in current and historical soil samples were within the CCME SQGs for 
commercial and residential land use.  

• Concentrations of petroleum hydrocarbons (BTEX/mTPH) in groundwater were within the 
applicable RBCA Tier I RBSL and Tier I ESLs.  

• Concentrations of metals dissolved in groundwater were within the NSE PSS for discharge to a 
surface water body greater than 10 metres from the Site, with the exception of cadmium in 
19MW-1. However, as cadmium was within guidelines in MW-10, which is closest to the surface 
water body, cadmium (as well as other metals) is not considered to be a concern for groundwater 
at the Subject Area potentially discharging to a surface water body.  

• Concentrations of PAHs in groundwater were within the NSE PSS for discharge to a surface water 
body greater than 10 metres from the Site.  

8. Considerations for Soil Disposal 

In the case where soil is removed from the Subject Area for the purposes of future construction 
activities, the following considerations for soil disposal should be noted: 

• Although petroleum hydrocarbons are within Atlantic RBCA Tier I RBSLs for a commercial site, 
one recent soil sample (19BH-4, 0.6-1.2 m) exceeded the residential Tier I RBSLs, along with 
the Tier I ESLs. Two historical soil samples [BH1-M (0.6-1.2m), collected prior to relocation of fill 
material to the Subject Area, and MW10 (0.6-1.2 m)] also had mTPH concentrations exceeding 
the residential Tier I RBSLs. In addition, petroleum hydrocarbons were detected in the majority 
of the soil samples collected from the Subject Area. Therefore, consultation with the PEI 
Department of Environment, Water and Climate Change will be required to determine 
acceptable disposal locations if this material is excavated and transported off-Site. 

• Although the majority of metals in soil are within applicable guidelines, soil in the area sample 
locations 19MW-1 (4.2-4.8 m) and 19BH-1 (4.8-5.4 m), in the western portion of the Subject 
Area, exceed commercial and residential CCME SQGs for copper, nickel and/or vanadium. 
Since surface soil results at these locations are within guidelines, the presence of these metal 
exceedances at depth do not pose a hazard to users of the Subject Area. If soil removal from 
the Site does not extend to these depths (>4 m), and cover is maintained in these areas, there 
would continue to be no human health related concerns associated with these soil impacts. If 
this soil is intended for removal, consultation with PEI Department of Environment, Water and 
Climate Change is recommended to establish disposal requirements. 

• Leachable concentration of metals in soil were below the applicable CEPA and the  NSE 
Guidelines for Disposal of Contaminated Solids in Landfills, indicating that the metal impacted 
soil is not considered leachable and likely to be considered acceptable for disposal at the 
regional landfill.  
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• Although the 95% UCLM value for lead and zinc in soil at the Site was below CCME SQGs for 
commercial and residential land use, historical soil samples MW-11 (0-0.6m) and S-16 
(0-0.15m) contained lead and zinc concentrations exceeding residential CCME SQGs. If the soil 
in this area is intended for removal, consultation with PEI Department of Environment, Water 
and Climate Change is recommended to establish required disposal requirements. 

9. Limitation of Liability, Scope of Report and Third 
Party Reliance 

This report has been prepared, and the work referred to in this report has been undertaken, by GHD 
for MECL, to facilitate the sale of the Property to the Charlottetown Area Development Corporation 
(CADC). It is intended for the sole and exclusive use of MECL and the CADC. Any use, reliance on 
or decision made by any person other than MECL and the CADC based on this report is the sole 
responsibility of such other person. MECL and GHD make no representation or warranty to any 
other person with regard to this report and the work referred to in this report and they accept no duty 
of care to any other person or any liability or responsibility whatsoever for any losses, expenses, 
damages, fines, penalties or other harm that may be suffered or incurred by any other person as a 
result of the use of, reliance on, any decision made or any action taken based on this report or the 
work referred to in this report. 

The report may not be used by any other person or entity other than those noted above without the 
express written consent of MECL and GHD. Any use which a third party makes of this report or any 
reliance on decisions made based on it, are the responsibility of such third parties. GHD accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or 
actions taken based on this report.  

The investigation undertaken by GHD with respect to this report and any conclusions or 
recommendations made in this report reflect GHD’s judgement based on the Site conditions 
observed at the time of the Site inspection on the date(s) set out in this report and on information 
available at the time of preparation of this report. This report has been prepared for specific 
application to this Site and it is based, in part, upon visual observation of the Site, sub-surface 
investigation at discrete locations and depths, and specific analysis of specific chemical parameters 
and materials during a specific time interval, all as described in this report. Unless otherwise stated, 
the findings cannot be extended to previous or future Site conditions, portions of the Site which were 
unavailable for direct investigation, sub-surface locations which were not investigated directly, or 
chemical parameters, materials or analysis which were not addressed. Substances other than those 
addressed by the investigation described in this report may exist within the Site, substances 
addressed by the investigation may exist in areas of the Site not investigated and concentrations of 
substances addressed which are different than those reported may exist in areas other than the 
locations from which samples were taken. 

If Site conditions or applicable standards change or if any additional information becomes available 
at a future date, modifications to the findings, conclusions and recommendations in this report may 
be necessary. The conclusions presented represent the best judgement of GHD based on the data 
obtained during the assessment. Due to the nature of assessment and the limited data available, 
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GHD cannot warrant against undiscovered environmental liabilities. Conclusions presented in this 
report should not be construed as legal advice. GHD accepts no responsibility for damages, if any, 
suffered as a result of these limitations. 

10. Closing 

All of which is respectively submitted, 

 
 
 
 

Mario Theriault, Ctech Troy Small, M.Sc., CE 
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FIGURE 2

MARITIME ELECTRICAL COMPANY, LIMITED
CHARLOTTETOWN THERMAL GENERATING STATION, CHARLOTTETOWN, PEI
PHASE II ENVIRONMENTAL SITE ASSESSMENT
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FIGURE 3

MARITIME ELECTRIC COMPANY, LIMITED
CHARLOTTETOWN THERMAL GENERATING STATION, CHARLOTTETOWN, PEI
PHASE II ENVIRONMENTAL SITE ASSESSMENT
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FIGURE 4

MARITIME ELECTRIC COMPANY, LIMITED
CHARLOTTETOWN THERMAL GENERATING STATION, CHARLOTTETOWN, PEI
PHASE II ENVIRONMENTAL SITE ASSESSMENT
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Table 1

Groundwater Elevations
Updated Phase II Environmental Site Assessment

Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

Page 1 of 1

11149943-RPT-7-Tbls

MW-10 4.43 491069.7 5120656.9 2.75 2.83 0 0 0.38 0.46 2.37
MW-11 4.45 491002.4 5120681.8 3.71 3.78 0 0 1.30 1.37 2.41
19MW-1 7.35 491016.4 512064.2 7.37 6.55 0.82 0 5.44 4.62 1.93

Notes:  TOC Top of Casing
masl Metres Above Sea Level
mbgs Metres Below Ground Surface

--- Not Applicable
Eastings and Northings taken in the NBNAD83 coordinate system.

Static Water 
Level

(mbgs)

Groundwater 
Elevation  

(masl)

October 25, 2019

Monitor Well ID

Measured 
Monitor 

Well Depth 
(mbgs)

Eastings Northings
Elevation

Top of Casing
(masl)

Ground 
Elevation

(masl)

Monitor Well 
Stick-up above 

Ground 
Surface (m)

Static Water 
Level

(m below TOC)

Free Phase 
Product 

Thickness 
(mm)



Table 2

Soil Analytical Results - Petroleum Hydrocarbons
Updated Phase II Environmental Site Assessment

Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

Page 1 of 1

11149943-RPT-7-Tbls

F1 F2 F4
C6 - C10

(less BTEX)
>C10-C16 >C16-C21 >C21-<C32 >C34-<C50

870 Gasoline
4,000 Diesel/No. 2 Fuel Oil

10,000 No. 6 Oil/Lube Oil
NG 74 Gasoline
NG 270 Diesel/No. 2 Fuel Oil
NG 1,100 No. 6 Oil/Lube Oil

NG Gasoline
NG Diesel/No. 2 Fuel Oil
NG No. 6 Oil/Lube Oil

BH1-M 4 0.6-1.2 4 7/16/2002 <0.01 <0.05 0.09 0.2 - - - - - 10,000 Bunker "C"

BH2 4 2.4-3.0 4 7/16/2002 <0.01 <0.05 <0.01 <0.05 - - - - - <40 -

MW-10 0.6-1.2 12/13/2017 <0.025 0.07 0.29 1.7 65 800 1300 1500 - 3600 Weathered fuel oil fraction.  Lube oil 
fraction.

MW-10 4.3-4.9 12/13/2017 <0.025 <0.025 <0.025 <0.050 <2.5 <10 <10 36 - 36 Possible lube oil fraction.
MW-11 1.8-2.4 12/13/2017 <0.025 0.071 <0.025 <0.050 <2.5 <10 13 38 - 51 Possible lube oil fraction.

2.4-3.0 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 <10 <10 34 - 34  Lube oil fraction.

4.2-4.8 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 <50 180 700 - 880  One product in fuel / lube range.  
Lube oil fraction.

1.2-1.8 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 <10 24 85 - 110  Unidentified compound(s) in fuel / 
lube range.  Lube oil fraction.

4.8-6.4 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 11 32 210 - 250 Unidentified compound(s) in fuel / 
lube range.  Lube oil fraction.

1.2-1.8 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 <10 18 86 - 100 Unidentified compound(s) in fuel / 
lube range.  Lube oil fraction.

3.0-3.6 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 <10 <10 45 - 45 One product in fuel / lube range.  
Lube oil fraction.

0.6-1.2 10/24/2019 <0.025 0.11 <0.025 0.11 <2.5 <10 25 94 - 120 Unidentified compound(s) in fuel / 
lube range.  Lube oil fraction.

lab dup 10/24/2019 - - - - - <10 27 120 - -

4.2-4.8 10/24/2019 <0.025 0.14 <0.025 0.1 <2.5 <10 16 92 - 110 Unidentified compound(s) in fuel / 
lube range.  Lube oil fraction.

0.6-1.2 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 64 540 1700 - 2300  One product in fuel / lube range.  
Lube oil fraction.

3.0-3.6 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 36 160 460 - 650 One product in fuel / lube range.  
Lube oil fraction.

1.2-1.8 10/24/2019 <0.025 <0.050 <0.025 0.08 <2.5 <10 <10 68 - 68 Lube oil fraction.
3.6-4.2 10/24/2019 <0.025 <0.050 <0.025 <0.050 <2.5 <10 <10 52 - 52 Lube oil fraction.

Notes:

Results for all parameters are reports in milligrams per kilogram (mg/kg)
"-" - Not Applicable/Not Analyzed
Lab Dup - Laboratory Duplicate
NG - No Guideline
m - Metres
mTPH - Modified Total Petroleum Hydrocarbons
BOLD/UNDERLINE - Exceeds Commercial, human health criteria
Shading - Exceeds Residential criteria (for disposal considerations)
Bold/Italics - Exceeds Commercial, ecological criteria (plants and invertebrates)

4 Boreholes BH1-M and BH2 were completed in 2002, prior to the relocation of excavated material to the Subject area in approximately 2005.  Therefore, the noted sample depths would have been measured from the previous ground elevation, 
which is estimated to be 3 to 4 metres lower than at present.

Atlantic RBCA Tier I RBSLs - Commercial, Non-
Potable, Coarse Grained 1

19MW-1

19BH-1

19BH-2

19BH-3

Atlantic RBCA Tier I RBSLs - Residential, Non-
Potable, Coarse Grained 2

3 Atlantic Risk-Based Corrective Action (RBCA) Tier I  Ecological Screening Levels (ESLs) for the Protection of Plants and Soil Invertebrates (Direct Soil Contact) - Commercial Land Use (July 2012, revised January 2015) Applicable at depths up to 
3 metres.

Atlantic RBCA Tier I ESLs- Protection of Plants 
and Invertebrates - Commercial, Coarse Grained 3

180 250 300 350 320 260

1 Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk-Based Screening Levels (RBSLs) for Soil - Commercial Land Use, Non-Potable Groundwater Use, Coarse-Grained Soil Type (July 2012, revised January 2015)

19BH-4

19BH-5

1700 3300

2 Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk-Based Screening Levels (RBSLs) for Soil - Residential Land Use, Non-Potable Groundwater Use, Coarse-Grained Soil Type (July 2012, revised January 2015)

mTPH Hydrocarbon Resemblance
F3

Petroleum Hydrocarbons Benzene Toluene Ethylbenzene Total 
Xylenes

NGNG NG NG

NG NG NG

2.5 10,000 10,000 110 NG

0.099 77 30 8.8 NG



Table 3A

Soil Analytical Results - Metals
Updated Phase II Environmental Site Assessment

Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

Page 1 of 1

11149943-RPT-7-Tbls

Sample ID MW-10 MW-11 SS-16 SS-17 19MW-1 (5) 19MW-1 (8) 19BH-1 (2) 19BH-1 (8) 19BH-2 (3) 19BH-2 (6) 19BH-3 (2) 19BH-3 (5) 19BH-4 (2) 19BH-4 (5) 19BH-5 (3) 19BH-5 (7)
Sample Depth (m) 0.0-0.6 0.0-0.6 0.0-0.15 0.0-0.15 2.4-3.0 4.2-4.8 1.2-1.8 4.8-5.4 1.2-1.8 3.0-3.6 0.6-1.2 4.2-4.8 0.6-1.2 3.0-3.6 1.2-1.8 4.8-5.4

Sample Date 12/13/2017 12/13/2017 6/26/2018 6/26/2018 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019

Aluminum mg/kg NG NG 9300 9900 - - 8700 9000 10000 8100 12000 12000 7600 12000 8400 11000 9700 6300
Antimony mg/kg 40 20 <2.0 3.0 - - <2.0 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Arsenic mg/kg 31 (26) 3 31 (17) 3 5.2 31 - - 3.0 10 7.2 7.5 7.5 7.0 5.2 8.1 5.3 12 5.1 4.6
Barium mg/kg 2,000 500 32 320 - - 30 61 41 51 48 46 30 49 33 49 31 23
Beryllium mg/kg 8 4 <2.0 <2.0 - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Bismuth mg/kg NG NG <2.0 <2.0 - - <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Boron mg/kg NG NG <50 <50 - - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Cadmium mg/kg 22 10 <0.30 1.1 - - <0.30 0.61 <0.30 0.38 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
Chromium mg/kg 87 64 18 28 - - 21 34 21 20 27 27 17 28 18 30 21 14
Cobalt mg/kg 300 50 7.5 9.5 - - 8.2 9.9 8.8 9.2 11 10 7.1 11 7.2 11 8.7 5.9
Copper mg/kg 91 63 14 76 - - 10 66 17 42 19 14 18 27 13 27 13 11 39
Iron mg/kg NG NG 21000 38000 - - 22000 27000 25000 21000 30000 31000 22000 30000 21000 31000 23000 18000
Lead mg/kg 260 140 36 670 150 23 15 93 32 58 25 18 49 38 24 56 28 20 129
Lithium mg/kg NG NG 24 21 - - 27 23 27 22 34 33 21 30 23 28 28 18
Manganese mg/kg NG NG 450 700 - - 320 440 390 340 430 370 410 430 360 610 380 310
Mercury mg/kg 24 6.6 <0.10 0.67 - - <0.10 0.26 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 0.15 <0.10 <0.10
Molybdenum mg/kg 40 10 <2.0 4.3 - - <2.0 12 2.9 3.6 4.2 4.2 <2.0 4.4 <2.0 3.9 <2.0 <2.0
Nickel mg/kg 89 45 18 25 - - 19 210 24 200 28 24 19 37 20 36 25 17 127
Rubidium mg/kg NG NG 9.3 9.8 - - 9.7 9.9 11 9.3 15 15 7.2 15 9.4 12 10 6.3
Selenium mg/kg 2.9 1 <1.0 <1.0 - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Silver mg/kg 40 20 <0.50 0.62 - - <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Strontium mg/kg NG NG 7.5 37 - - 6.1 29 12 22 16 39 7.6 15 11 16 9.6 8.3
Thallium mg/kg 1 1 <0.10 0.31 - - <0.10 0.13 0.12 0.13 0.15 0.16 <0.10 0.16 <0.10 0.19 <0.10 <0.10
Tin mg/kg 300 50 <2.0 24 - - 1.2 17 2.0 4.2 1.5 1.2 2.4 2.3 1.1 4.2 1.7 1.2
Uranium mg/kg 33 23 0.71 0.71 - - 0.57 1.0 1.0 0.79 1.5 1.3 0.61 1.6 0.64 1.1 0.76 0.59
Vanadium mg/kg 130 130 34 35 - - 21 1100 45 400 58 44 55 96 53 94 56 35 489
Zinc mg/kg 410 250 61 450 - - 46 180 77 140 95 54 63 90 55 120 73 57 166

Notes:
1 Canadian Council of Ministers of Environment (CCME) Soil Quality Guidelines (SQG) at a Commercial Site - Coarse Soil Type (current to October 2019) - Applicable for Subject Area land use and disposal considerations
2 Canadian Council of Ministers of Environment (CCME) Soil Quality Guidelines (SQG) at a Residential Site - Coarse Soil Type (current to October 2019) - Applicable for disposal considerations
3 - Arsenic guidelines noted is for human health based on a 1 in 100,000 incremental lifetime cancer risk, with applicable ecological guidelines in brackets
"-" - Not Applicable/Not Analyzed
Lab Dup - Laboratory Duplicate
NG - No Guideline
BOLD/UNDERLINE - Exceeds Commercial criteria
Shading - Exceeds Residential criteria (for disposal considerations)

95% 
UCLM Metals Units

CCME SQG - Non-
Potable, Coarse, 

Commercial 1

CCME SQG - Non-
Potable, Coarse, 

Residential 2



Page 1 of 1

11149943-RPT-7-Tbls

Sample ID 19MW-1 (8) 19BH-1 (8) 19BH-3 (2) 19BH-3 (5)
Sample Depth (m) 4.2-4.8 4.8-5.4 0.6-1.2 4.2-4.8

Sample Date 10/24/2019 10/24/2019 10/24/2019 10/24/2019

Leachable Aluminum (Al) µg/L 500,000 NG 640 5000 760 1900
Leachable Antimony (Sb) µg/L NG NG <20 <20 <20 <20
Leachable Arsenic (As) µg/L 5,000 2500 <20 37 <20 <20
Leachable Barium (Ba) µg/L 100,000 100,000 250 120 270 210
Leachable Beryllium (Be) µg/L 10,000 NG <20 <20 <20 <20
Leachable Boron (B) µg/L 500,000 500,000 <500 <500 <500 <500
Leachable Cadmium (Cd) µg/L 500 500 4.7 <3.0 <3.0 3.2
Leachable Calcium (Ca) µg/L NG NG 230000 66000 160000 79000
Leachable Chromium (Cr) µg/L 5,000 5000 <20 <20 <20 <20
Leachable Cobalt (Co) µg/L 5,000 NG 22 20 12 33
Leachable Copper (Cu) µg/L 100,000 NG 38 23 <20 <20
Leachable Iron (Fe) µg/L NG NG 910 3600 590 1500
Leachable Lead (Pb) µg/L 5000 5000 13 32 29 23
Leachable Lithium (Li) µg/L 250,000 NG <20 <20 <20 <20
Leachable Magnesium (Mg) µg/L NG NG 4600 5800 14000 4900
Leachable Manganese (Mn) µg/L NG NG 3900 2300 4500 880
Leachable Molybdenum (Mo) µg/L 5000 NG 56 <20 <20 <20
Leachable Nickel (Ni) µg/L 20,000 NG 820 540 40 120
Leachable Potassium (K) µg/L NG NG 5300 5200 4500 9500
Leachable Selenium (Se) µg/L 1000 1000 <10 <10 <10 <10
Leachable Silver (Ag) µg/L 5000 NG <5.0 <5.0 <5.0 <5.0
Leachable Strontium (Sr) µg/L NG NG 440 210 140 170
Leachable Thallium (Tl) µg/L NG NG <1.0 <1.0 <1.0 <1.0
Leachable Tin (Sn) µg/L NG NG <20 <20 <20 <20
Leachable Uranium (U) µg/L 2000 10,000 1.5 <1.0 1.2 4.2
Leachable Vanadium (V) µg/L 10,000 NG 460 3700 <20 <20
Leachable Zinc (Zn) µg/L 500,000 NG 1100 910 320 660

Notes:

NG - No Guideline
Bold
Bold and Underline

Table 3B
Soil Analytical Results - Metal Leachate 

Updated Phase II Environmental Site Assessment
Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

2 Canadian Environmental Protection Act (2019) Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulations, 2019.

Nova Scotia Guidelines 
for Disposal of 

Contaminated Solids in 
Landfills (NSE, 2005) 1

1 Nova Scotia Guidelines for Disposal of Contaminated Solids in Landfills (NSE, 2005)

Exceeds NS Guidelines for Disposal of Contaminated Solids in Landfills
Exceeds the CEPA Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulation, 2019

CEPA 2019 2Metal Units 



Table 4

Soil Analytical Results - Polyaromatic Hydrocarbons (PAHs)
Updated Phase II Environmental Site Assessment

Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

Page 1 of 1

11149943-RPT-7-Tbls

Sample ID MW-10 19MW-1 19MW-1 19BH-1 19BH-1 19BH-2 19BH-2 19BH-3 19BH-3 19BH-3 19BH-4 19BH-4 19BH-5 19BH-5

Sample Depth (m) 0.6-1.2 2.4-3.0 4.2-4.8 1.2-1.8 4.8-5.4 1.2-1.8 3.0-3.6 0.6-1.2 Lab Dup 4.2-4.8 0.6-1.2 3.0-3.6 1.2-1.8 3.6-4.2

Sample Date 12/13/2017 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019 10/24/2019

1-Methylnaphthalene mg/kg 0.01 NG NG 1.7 0.013 0.077 0.02 0.065 0.053 <0.010 0.037 0.037 <0.010 0.033 0.031 0.032 0.037
2-Methylnaphthalene mg/kg 0.01 NG NG 2 0.014 0.084 0.025 0.068 0.061 <0.010 0.045 0.039 0.016 0.034 0.039 0.038 0.045
Acenaphthene mg/kg 0.01 NG NG 0.77 0.014 0.25 0.051 0.072 0.23 <0.010 0.1 0.17 <0.010 0.26 0.026 0.07 0.015
Acenaphthylene mg/kg 0.01 NG NG 0.099 0.014 0.026 <0.010 0.043 0.014 <0.010 0.013 0.018 <0.010 0.031 <0.010 0.022 <0.010
Anthracene mg/kg 0.01 32 2.5 0.32 0.078 0.27 0.1 0.24 0.6 <0.010 0.11 0.13 0.018 0.37 0.059 0.16 0.05
Benzo(a)anthracene mg/kg 0.01 0.1 10 1 <0.17 0.29 0.78 0.24 0.64 0.66 0.042 0.24 0.33 0.055 0.74 0.21 0.43 0.18
Benzo(a)pyrene mg/kg 0.01 1 72 20 0.13 0.27 0.83 0.2 0.64 0.49 0.045 0.22 0.31 0.052 0.46 0.23 0.37 0.17
Benzo(b)fluoranthene mg/kg 0.01 0.1 10 1 <0.13 0.2 0.72 0.17 0.54 0.38 0.046 0.21 0.31 0.048 0.42 0.21 0.31 0.15
Benzo(b/j)fluoranthene mg/kg 0.02 10 NG <0.19 0.33 1.1 0.28 0.86 0.63 0.07 0.33 0.077 0.68 0.33 0.49 0.24
Benzo(g,h,i)perylene mg/kg 0.01 0.01 NG NG 0.083 0.14 0.59 0.12 0.37 0.21 0.027 0.14 0.2 0.035 0.21 0.15 0.21 0.1
Benzo(j)fluoranthene mg/kg 0.01 0.1 10 1 <0.060 0.13 0.41 0.1 0.32 0.25 0.024 0.12 0.18 0.029 0.26 0.12 0.18 0.09
Benzo(k)fluoranthene mg/kg 0.01 0.1 10 1 0.034 0.13 0.41 0.1 0.3 0.23 0.027 0.13 0.19 0.031 0.24 0.12 0.18 0.088
Chrysene mg/kg 0.01 0.01 NG NG <0.30 0.31 0.92 0.28 0.69 0.68 0.053 0.29 0.43 0.065 0.8 0.29 0.48 0.22
Dibenz(a,h)anthracene mg/kg 0.01 1 10 1 <0.030 0.03 0.15 0.031 0.11 0.067 <0.010 0.028 0.044 <0.010 0.056 0.039 0.048 0.022
Fluoranthene mg/kg 0.01 180 50 0.37 0.63 1.5 0.76 1.3 1.5 0.07 0.55 0.89 0.12 1.6 0.4 0.94 0.36
Fluorene mg/kg 0.01 NG NG 1.5 0.022 0.23 0.07 0.14 0.34 <0.010 0.072 0.12 <0.010 0.27 0.03 0.11 0.021
Indeno(1,2,3-cd)pyrene mg/kg 0.01 0.1 10 1 0.026 0.13 0.49 0.1 0.35 0.21 0.025 0.11 0.17 0.03 0.2 0.13 0.18 0.087
Naphthalene mg/kg 0.01 22 0.6 0.26 <0.010 0.087 0.028 0.23 0.057 <0.010 0.029 0.028 <0.010 0.032 0.088 0.038 0.029
Perylene mg/kg 0.01 NG NG 0.091 0.07 0.22 0.053 0.15 0.12 0.053 0.07 0.11 0.047 0.1 0.086 0.092 0.042
Phenanthrene mg/kg 0.01 50 5 3.9 0.19 1.2 0.33 0.81 1.5 0.04 0.3 0.48 0.071 1.7 0.2 0.73 0.22
Pyrene mg/kg 0.01 100 10 0.39 0.56 1.3 0.55 1 1.1 0.052 0.45 0.71 0.097 1.3 0.34 0.76 0.3
BaP TPE mg/kg - 5.3 5.3 0.17 0.4 1.3 0.3 1.0 0.57 0.08 0.28 0.38 0.09 0.54 0.29 0.44 0.22

Notes:
1 Canadian Council of Ministers of Environment (CCME) Soil Quality Guidelines (SQG) at a Commercial Site - Coarse Soil Type (2010) - Applicable for Subject Area land use and disposal considerations
2 Canadian Council of Ministers of Environment (CCME) Soil Quality Guidelines (SQG) at a Residential Site - Coarse Soil Type (2010) - Applicable for disposal considerations
BaP TPE - Benzo(a)pyrene Total Potency Equivalents
NG - No Guideline
BOLD/UNDERLINE - Exceeds Commercial criteria
Shading - Exceeds Residential criteria (for disposal considerations)

CCME SQG - Non-
Potable, Coarse, 

Residential 2

CCME PEFs [for 
B(a)P TPE 

calculations - NOT 
Guidelines] 3

PAHs Units
CCME SQG - Non-
Potable, Coarse, 

Commercial 1
RDL



Table 5

Groundwater Analytical Results - Petroleum Hydrocarbons
Updated Phase II Environmental Site Assessment

Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

Page 1 of 1

11149943-RPT-7-Tbls

F1 F2
C6 - C10

(less BTEX)
>C10-C16 >C16-C21 >C21-<C32

20 Gasoline
20 Diesel/No. 2 Fuel Oil
20 No. 6 Oil/Lube Oil

350 200 110 120 11 3.1 NG -

22 Gas
6 Diesel/#2

22 #6 Oil/Lube

Sample ID Sample Date
19MW-1 10/25/2019 <0.0010 <0.0010 <0.0010 <0.0020 <0.10 0.062 0.067 <0.10 0.13 One product in fuel oil range.

10/25/2019 <0.0010 <0.0010 <0.0010 <0.0020 <0.10 0.40 0.22 0.12 0.74 One product in fuel oil range.
Lab Dup - - - - - 0.41 0.23 0.13 -

MW-11 10/25/2019 <0.0010 <0.0010 <0.0010 <0.0020 <0.10 <0.050 <0.050 <0.10 <0.10

Notes:

Results for all parameters are reports in milligrams per liter (mg/L)
NG - No Guideline
BOLD/UNDERLINE - Exceeds Commercial Tier I RBSLs (human health)
Shading - Exceeds Tier 1 ESLs (ecological)

3 Atlantic Risk-Based Corrective Action (RBCA) Tier 1 Groundwater Ecological Screening Levels (ESLs) for Protection of Marine Aquatic Life - Distance to Surface Water of 50 metres (MW-10 is closest monitoring well) (July 
2012, revised January 2015)

10 NG NG NG NG

1 Atlantic Risk-Based Corrective Action (RBCA) Tier I Risk-Based Screening Levels (RBSLs) for Groundwater - Commercial Land Use, Non-Potable Groundwater Use, Coarse-Grained Soil Type (July 2012, revised January 
2015)

Atlantic RBCA Tier 1 ESLs - 
Protection of Marine Aquatic Life - 

50 m to Surface Water 3
17 15 11

2 Atlantic Risk-Based Corrective Action (RBCA) Tier 1 Ecological Screening Levels (ESLs) for Plant and Invertebrate Direct Contact with Shallow Groundwater - Commercial Land Use, Coarse-Grained Soil Type (July 2012, 
revised January 2015) - only applicable to groundwater present within 3 metres of ground surface

NG

NG

Hydrocarbon ResemblanceBenzene Toluene

Atlantic RBCA Tier 1 ESLs - 
Protection of Plants and 

Invertebrates 2

MW-10

Ethylbenzene Total Xylenes Modified TPH
F3

Petroleum Hydrocarbons

20
Atlantic RBCA Tier I RBSLs - 

Commercial, Non-Potable, Coarse 
Grained 1

20 NG20 20 NG NG



Table 6

Groundwater Analytical Results - Metals
Updated Phase II Environmental Site Assessment

Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

Page 1 of 1

11149943-RPT-7-Tbls

Sample ID MW-10 MW-11 19MW-1

Sample Date 10/25/2019 10/25/2019 10/25/2019

Aluminum µg/L NG NG 15 5.3 9.4
Antimony µg/L NG 5,000 <1.0 <1.0 1.1
Arsenic µg/L NG 125 1.4 <1.0 9.7
Barium µg/L NG 5,000 28 14 100
Beryllium µg/L NG 1,000 <1.0 <1.0 <1.0
Bismuth µg/L NG NG <2.0 <2.0 <2.0
Boron µg/L NG 12,000 200 120 460
Cadmium µg/L NG 1.2 0.012 0.093 2.8
Calcium µg/L NG NG 220000 130000 340000
Chromium µg/L NG NG 1.1 <1.0 1.8
Cobalt µg/L NG NG 1.8 <0.40 5.7
Copper µg/L NG 20 1.1 2.2 0.83
Iron µg/L NG NG 4800 <50 19000
Lead µg/L NG 20 <0.50 <0.50 1.0
Magnesium µg/L NG NG 25000 21000 56000
Manganese µg/L NG NG 1100 200 11000
Molybdenum µg/L NG NG 2.2 <2.0 28
Nickel µg/L NG 83 5.8 5.7 25
Phosphorus µg/L NG NG <100 <100 110
Potassium µg/L NG NG 8900 3400 33000
Selenium µg/L NG 20 <0.50 <0.50 0.96
Silver µg/L NG 15 <0.10 <0.10 <0.10
Sodium µg/L NG NG 19000 11000 72000
Strontium µg/L NG NG 280 110 940
Thallium µg/L NG 213 <0.10 <0.10 2.7
Tin µg/L NG NG <2.0 <2.0 2.2
Titanium µg/L NG NG <2.0 <2.0 <2.0
Uranium µg/L NG 1,000 1.8 0.38 7.4
Vanadium µg/L NG 500 16 2.4 16
Zinc µg/L NG 100 21 29 12

Notes:

Lab Dup - Laboratory Duplicate
NG - No Guideline
BOLD/UNDERLINE - Exceeds NSE PSS - commercial human health criteria
Shading - Exceeds  NSE PSS - Discharge to Surface Water >10 metres from a surface water body

2 Nova Scotia Environment (NSE) Pathway Specific Standards (PSS) for Groundwater - Groundwater Discharging to Surface Water, >10 
metres from Surface Water Body, Discharge to Marine Water (April 2014)

Metals Units

NSE PSS - Non-
Potable, Coarse, 

Commercial (human 
health) 1

1 Nova Scotia Environment (NSE) Tier 1 Environmental Quality Standards (EQS) for Groundwater - Non-Potable Groundwater, Coarse-
Grained Soil, Commercial Land Use (human health vapour migration) (July 6, 2013)

NSE PSS - Discharge to 
Surface Water - >10 m 
from Marine Surface 

Water Body 2



Table 7

Groundwater Analytical Results - Polyaromatic Hydrocarbons (PAHs)
Updated Phase II Environmental Site Assessment

Charlottetown Thermal Generation Station
50 Cumberland Street, Charlottetown, PEI

Page 1 of 1

11149943-RPT-7-Tbls

Sample 
ID MW-10 MW-11 19MW-1

Sample 
Date 10/25/2019 10/25/2019 10/25/2019

1-Methylnaphthalene µg/L 38,000 10 1.9 <0.050 0.19
2-Methylnaphthalene µg/L 38,000 20 0.40 <0.050 0.16
Acenaphthene µg/L NG 60 <1.4 <0.010 0.42
Acenaphthylene µg/L 750 60 <0.080 <0.010 0.013
Anthracene µg/L NG NG <0.25 <0.010 0.11
Benzo(a)anthracene µg/L NG NG <0.050 <0.010 0.082
Benzo(a)pyrene µg/L NG 0.1 0.036 <0.010 0.062
Benzo(b)fluoranthene µg/L NG NG 0.030 <0.010 0.053
Benzo(b/j)fluoranthene µg/L NG NG 0.030 <0.020 0.085
Benzo(g,h,i)perylene µg/L NG NG 0.034 <0.010 0.033
Benzo(j)fluoranthene µg/L NG NG <0.010 <0.010 0.032
Benzo(k)fluoranthene µg/L NG NG <0.010 <0.010 0.033
Chrysene µg/L NG 1 0.12 <0.010 0.094
Dibenz(a,h)anthracene µg/L NG NG <0.010 <0.010 <0.010
Fluoranthene µg/L NG 110 0.11 <0.010 0.25
Fluorene µg/L NG 120 <1.5 <0.010 0.26
Indeno(1,2,3-cd)pyrene µg/L NG NG <0.010 <0.010 0.028
Naphthalene µg/L 7,000 14 <0.42 <0.20 <0.20
Perylene µg/L NG NG 0.013 <0.010 0.015
Phenanthrene µg/L NG 46 0.54 <0.010 0.47
Pyrene µg/L NG 0.2 0.17 <0.010 0.2

Notes:

Lab Dup - Laboratory Duplicate
NA - Not Analyzed
NG - No Guideline
BOLD/UNDERLINE - Exceeds commercial criteria
Shading - Exceeds NSE PSS

2 Nova Scotia Environment (NSE) Pathway Specific Standards (PSS) for Groundwater - Groundwater Discharging to Surface Water, >10 metres 
from Surface Water Body, Discharge to Marine Water (April 2014)

UnitsPAHs
NSE PSS - Non-Potable, 
Coarse, Commercial 1

1 Nova Scotia Environment (NSE) Pathway Specific Standards (PSS) for Groundwater - Commercial, Non-Potable Groundwater, Coarse-
Grained Soil, Human Health Vapour Migration to Indoor Air (July 6, 2013)

NSE PSS - Discharge to 
Surface Water - >10 m 
from Marine Surface 

Water Body 2
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DRILLING METHOD:  Standard Auger

FIELD PERSONNEL:  M.Graves
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CHEMICAL ANALYSIS

PROJECT NAME:  Phase II ESA
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CLIENT:  MECL
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FIELD PERSONNEL:  M.Graves
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CHEMICAL ANALYSIS
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DRILLING METHOD:  Standard Auger

FIELD PERSONNEL:  M.Graves

STRATIGRAPHIC LOG

CHEMICAL ANALYSIS

PROJECT NAME:  Phase II ESA
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CLIENT:  MECL
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DRILLING METHOD:  Standard Auger

FIELD PERSONNEL:  M.Graves

STRATIGRAPHIC LOG

CHEMICAL ANALYSIS
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Appendix B 
Laboratory Certificates of Analyses 
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November 16, 2023  

 

Joose Environmental Project No. JE0701 

 

Via Email: David.Kozak@exp.com 

 

EXP  

55 Mapleton Road 

Moncton, NB  E1G 2K5 

 

Attention: Mr. David Kozak, P. Eng. - Practice Manager   

 

Dear Mr. Kozak: 

 

Reference: Hazardous Materials Survey: Event Grounds Box Office  

  360 Grafton Street (Parcel No. 825943), Charlottetown, Queens County, PEI  

 

Introduction 

 

Further to your request, Joose Environmental Consulting Inc (Joose Environmental) conducted a Hazardous 

Materials (Hazmat) Survey for the commercial building (formerly the Event Grounds Box Office) located at 

360 Grafton Street (Parcel No. 825943 - Charlottetown Event Grounds), Charlottetown, Queens County, PEI.   

The survey was completed to identify potential hazardous materials within the building at the subject site prior 

to the demolition of the structure.   A description of the work undertaken as part of this survey is provided 

below. 

 

Site Description 

 

The subject site is located at civic address 360 Grafton Street, Charlottetown, Queens County, Prince Edward 

Island (PEI) and is identified as Parcel No. 825943.  The subject property encompasses a total area of 2.82 

ha (6.98 acres) and is owned by the Charlottetown Area development Corporation (CADC).  The subject 

property is occupied by a single commercial building which encompasses less than 5 percent of the property.  

The building has a single level with a slab on-grade foundation and was being utilized as the Charlottetown 

Event Grounds Box Office (refer to Floor Plan Drawing 1, Appendix A).  The site structure was part of the 

former Imperial Oil Bulk Plant and, based on a review of historical aerial photographs, appears to be present 

on the property by 1958.  

 

Scope of Work and Methodology 

 

The purpose of the work was to assess the building on the property to identify the presence of hazardous 

materials that may require special handling, disposal or worker health and safety requirements during 

demolition.  The work involved the following: 
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• Review of building drawing(s) and interviews; 

 

• Site visit; 

 

• Sampling of suspected asbestos and potential lead-containing materials; 

 

• Determining the approximate location and extent of any identified asbestos and lead-containing 

materials;  

 

• Identification of light ballasts (both fluorescent and HID lights), transformers and other equipment 

that may contain polychlorinated biphenyls (PCBs); 

 

• Identification of suspect mercury-containing equipment, e.g., thermostats, fluorescent light tubes, 

mercury vapour lights;  

 

• Identification of equipment containing suspected ozone-depleting substances, e.g., refrigerators 

and freezers; and 

 

• Identification and quantification of miscellaneous hazardous materials, chemicals and equipment, 

e.g., batteries, oils, radioactive materials, treated wood, urea formaldehyde foam insulation 

(UFFI), etc. 

 

A summary of the applicable Regulations, Guidelines and other Reference Documents for Hazardous 

Materials is in Appendix B. 

 

Field and Sampling Component 

 

The site visit and sampling component of the project was completed by Joose Environmental personnel on 

October 10 and 12, 2023.   

 

Sampling Program 

 

On the basis of a walk-through assessment, the following building materials samples were collected: 

 

• A total of five (5) samples at locations (i.e., AS 1-23 through AS 5-23) for the analysis of asbestos 

containing materials (ACMs); and 

 

• Two (2) samples (i.e., PS 1-23 and PS 2-23) for the analysis of lead-based paints (LBPs).   

 

Photographs of the site structure and the sample locations are provided in Appendix C.   

 

All samples of potential ACMs collected by Joose Environmental were submitted to AGAT Laboratories 

(AGAT), located in Dartmouth, Nova Scotia, for asbestos analysis.  All samples were analyzed for asbestos 

by polarized light microscopy (PLM) using EPA Methods 600/R-93/116 and NIOSH 9002.  Samples of 
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suspected LBPs were also submitted to AGAT for lead analysis by ICP/OES methodology.  AGAT is 

accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for each of the analysis 

methods utilized and each have in-house quality assurance/quality control (QA/QC) programs to govern 

sample analysis, including replicates.  

 

Hazmat Results  

 

Asbestos 

 

The disturbance of ACMs during renovation or demolition projects is governed by PEI Part 49-Asbestos 

Regulations of the Occupational Health & Safety Act Regulations (R.S.P.E.I. 1988, Cap 0-1).  ACMs must be 

removed prior to any demolition or renovation that may potentially disturb the asbestos-containing materials. 

 

Asbestos fibres are known to cause health effects in workers exposed to asbestos over an extended period of 

time.  For the purposes of managing worker exposure during building maintenance, renovation and 

demolition, the Prince Edward Island Regulation defines an ACM as a material which contains 1.0 per cent or 

more asbestos by dry weight.  Any work involving the disturbance, repair (i.e., encapsulation) or removal of 

confirmed and presumed ACMs should be conducted by a certified contractor using Asbestos Work 

Procedures as defined by Part 49-Asbestos Regulations of the PEI Occupational Health & Safety Act 

Regulations (R.S.P.E.I. 1988, Chapter O-1.01). 

 

The PEI waste regulations require the disposal of asbestos waste in a double sealed container, properly 

labelled and free of cuts, tears or punctures.  The waste must be disposed of in a licensed waste facility, 

which has been properly notified of the presence of asbestos waste.  The transport of asbestos waste to the 

disposal site is covered by the federal “Transportation of Dangerous Goods Act”.  Asbestos waste is to be 

handled by a licensed waste hauler. 

 

As illustrated in Table D-1 (Appendix D), all samples submitted indicated no detectable levels of asbestos.  

Laboratory analytical reports are also provided in Appendix D.  Please note, the results are based on the 

sampling location and other locations where visually similar materials were observed; these and other ACMs 

may also be present in other locations not accessed during the survey (i.e., wall cavities, roof, etc.). 

 

Lead Paint 

 

The United States Environmental Protection Agency (USEPA) have identified lead levels in paint chips 

exceeding 5,000 mg/kg or 1 mg/cm2 as indicative of “lead-based paint” and recommends precautions for 

sensitive individuals (such as children and pregnant women) during renovations or if the paint is peeling or in 

otherwise poor condition.  Health Canada also recommends similar precautions but does not refer to a 

specific lead concentration to define lead-based paint.  

 

In Canada, the Surface Coating Materials Regulations (SOR/2005-109) under the federal Hazardous 

Products Act provides a concentration of lead that must not be exceeded in surface coatings that are 

presently sold in this country. This value has recently been reduced from 600 ppm to 90 ppm.  However, it is 

important to note that there is not a direct correlation between the concentrations of lead in a material to the 

potential occupational exposure if the material is disturbed.   
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Applicable sections of the PEI Occupational Health & Safety Act Regulations (R.S.P.E.I. 1988, Chapter O-

1.01 12-20) should be followed whenever a material containing lead is disturbed. Under R.S.P.E.I. 1988, 

Chapter O-1.01 12-20, a regulatory limit has been established for occupational exposure to airborne lead that 

may be present in a workplace. Worker exposures should not exceed the time-weighted average (TWA) 

occupational exposure limit (OEL) for airborne lead dust or fumes of 0.05 mg/m3. The TWA is the applicable 

regulated occupational exposure limit in PEI and is based on the time-weighted average concentration for a 

conventional 8-hour work day and a 40-hour work week, to which it is believed that nearly all workers may be 

repeatedly exposed, day after day, without adverse health effects. 

 

Furthermore, in the absence of a PEI guideline, the Ontario Ministry of Labour (MOL) document entitled 

Guideline: Lead on Construction Project (April 2011), provides procedures for removing lead paint where 

work on lead containing materials are likely to produce airborne lead dust or fumes, for example during 

welding, torch cutting, sanding and sand blasting.  If these operations are likely to occur during building 

renovations or demolition, it is recommended that the removal of lead paint be carried out in accordance with 

procedures outlined in the Ontario guideline. 

 

In PEI, building materials covered with lead paint is regulated by the PEI Department of Environmental, 

Energy and Climate Action (PEIDEECA) Policy for the Disposal of Construction & Demolition (C&D) Material 

Suspected of Lead Paint Contamination - May 2006.  The PEIDEECA permits materials with a total lead 

concentration below 1,000 mg/kg to be disposed of at a licensed C&D Disposal Facility.   Waste materials 

containing lead in concentrations in excess of 1,000 mg/kg must undergo leachate testing.  Waste materials 

with lead concentrations above 1,000 mg/kg with lead leachate results below 5 mg/L can be properly 

disposed of at the East Prince Waste Management Facility (EPWMF) located in Wellington Centre, Prince 

County, PEI.  If the leachate contains lead in excess of 5 mg/L it is considered lead leachate toxic and these 

materials must be disposed of at a licensed facility outside of PEI. 

 

As illustrated in Table D-2 (Appendix D), the lead analytical test results for the two (2) paint samples 

submitted indicate levels below all applicable criteria.  Laboratory analytical reports are also provided in 

Appendix D.   

 

Lead-Containing Materials  

 

Based on visual observations and the previous use of lead in the construction of buildings, lead may also be 

present in the following materials: 

 

• Roof, vent and pipe flashings; 

 

• Older electrical wiring materials and sheathing; 

 

• Solder used on domestic water lines; and 

 

• Solder used in electrical equipment.  
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These materials should be carefully separated from other building materials and re-cycled by a metals 

recycling depot if they require disposal. Based on the possible presence of lead-containing solder on copper 

piping, all copper piping removed during demolition/renovation of the building should be cut above and below 

any soldered joints to avoid direct disturbance of the lead solder. 

 

Polychlorinated Biphenyl (PCB) Containing Equipment 

 

From the 1930s to the 1970s, PCBs were widely used in a number of industrial materials, including sealing 

and caulking compounds, inks and paint additives. They were also used to make coolants and lubricants for 

certain kinds of electrical equipment, including transformers and capacitors.  PCBs are an environmental 

concern as they do not readily degrade and have been identified to bioaccumulate.  In Canada, the federal 

Environmental Contaminants Act (1976) prohibited the use of PCBs in heat transfer and electrical equipment 

installed after September 1, 1977, and in transformers and capacitors installed after July 1, 1980. In addition, 

the storage and disposal of PCB waste materials is regulated. 

 

The Environment Canada document “Identification of Lamp Ballasts Containing PCBs” Report EPS 2/CC/2 

(revised) August 1991, can be used to identify PCB capacitors in fluorescent light ballasts and high intensity 

discharged (HID) light fixtures. 

 

During the Hazmat Survey a review for equipment likely to contain PCBs was completed within the site 

structure.  Information on the type of and quantity of equipment was recorded, where available.    

 

Twenty-three (23) fluorescent lamp ballasts were observed throughout the site building.  Three (3) lamp 

ballasts were inspected in various areas of the building with each one indicating no PCBs.    

 

Provided in the following table is a list of the lamp ballast manufactures which were observed during the 

assessment.  

 

Light Ballast Manufacture  Comments 

Sylvania: QT 4X32/120IS No PCBs. 

Magnetek: B4321120RH-A No PCBs 

Philips: RS-2S110-TPC No PCBs 

 

In addition to the three (3) light fixtures inspected during the assessment, other fixtures observed showed no 

signs of lamp ballast potting compound (tar-like substance containing asphalt and sand) leaking form the 

casing on to the backside of the light fixture casing.  The potting compound is used to protect the magnetic 

coils and capacitors in these ballasts. Overheating can cause the potting compound to melt and leak out of 

the ballast, which is likely what was observed in the light fixtures inspected.  The presence of potting 

compound on the light fixture casing does not necessarily mean that PCBs have leaked as well.  If the ballast 

is leaking clear or light-coloured oil, it may indicate the presence of PCBs and proper remedial action is 
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necessary.  In most cases where overheating occurs, and potting compound leaks out, the potential PCB-

containing capacitor itself usually will not leak.  

 

The light fixtures inspected which are confirmed not to contain PCBs, are visually representative of most 

fixtures in the site building.  All ballasts should be properly dismantled and checked prior to renovation or 

demolition activities to verify if they contain PCBs. The Environment Canada publication “Identification of lamp 

ballasts containing PCBs” dated 1991 should be referenced.  Lamp ballasts suspected or confirmed to 

contain PCBs must be properly disposed of to avoid the release of PCBs into the environment. 

 

No other suspect PCB-containing equipment was observed in the site building at the time of the assessment.  

In the event, any equipment suspected of containing PCBs is uncovered during future renovation activities, it 

should be removed from service and properly disposed according to applicable regulations. 

 

Mercury-Containing Equipment  

 

Mercury can be found in reservoirs in thermostats, in fluorescent and high intensity discharge (HID) light 

tubes for mercury vapour and in high pressure sodium and metal halide lights.  The Canadian Council of 

Ministers of the Environment (CCME) has developed Canada-Wide Standards for mercury lights and mercury 

emissions.  The goal of the standards is to reduce the release of mercury into the environment.  The following 

mercury-containing equipment was identified: 

 

• Approximately 65 fluorescent light tubes were observed throughout the site building at the time of the 

assessment; and 

 

• One thermostat with a mercury reservoir. 

 

All fluorescent light tubes and equipment identified to contain mercury should be handled and disposed of 

according to applicable regulations prior to renovation or demolition by a licensed hauler to avoid breakage. 

 

In the event that any other equipment suspected of containing mercury be uncovered during future renovation 

or demolition activities, it should be removed from service and properly disposed according to applicable 

regulations. 

 

Ozone-Depleting Substances (ODSs) 

 

The Ozone-Depleting Substances Regulation SOR/99-7 applies to all non-federal government buildings and 

facilities in Canada. The regulation prohibits and restricts the use and importation of halocarbons contained in 

refrigeration systems, air conditioning systems, fire extinguishers that cause the depletion of the ozone layer 

such as chlorofluorocarbons (CFCs) and hydrochlorofluorocarbons (HCFCs). The regulation also imposes 

restrictions on the servicing and dismantling, disposing of or decommissioning of any system containing 

halocarbons and requires the recovery of halocarbons into an appropriate container by a certified individual. 

 

During the Hazmat Survey no potential equipment containing ozone-depleting substances (ODSs) was 

observed or reported to be at the subject site with the exception of a potential small volume within the 

refrigerator located in the kitchen area of the building.    
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In the event that any equipment suspected of containing ODSs is uncovered during demolition activities, it 

should be removed from service and properly disposed of, according to applicable regulations. 

 

Miscellaneous Hazardous Materials  

 

During the assessment the following miscellaneous hazardous materials were identified:  

 

• Various chemical containers and bottles including paints, bleach, cleaning supplies, etc., in the 

kitchen, bathroom and furnace room areas of the site structure.  The chemicals noted above must be 

handled and disposed of according to applicable regulations and in accordance with the Material 

Safety Data Sheets (MSDSs) for each individual chemical identified.   

 

• No potential radioactive materials were observed during the assessment with the exception of the 

identification of a single smoke detector.  Radioactive materials are regulated federally under the 

Hazardous Products Act, Transportation of Dangerous Goods Act.  Radioactive materials are most 

commonly associated with nuclear operations, but radioactive components can be found in products 

such as smoke alarms.  The smoke detector located on the subject site should be checked for 

radioactive materials and be disposed of properly according to applicable regulations. 

 

• Building materials that contain silica, including concrete, acoustic ceiling tiles (non-ACM), brick and 

mortar were observed in the subject building.  Although there are no special disposal requirements 

for materials containing silica, exposure to dust generated during renovation activities can be 

hazardous to workers.  Appropriate worker protection procedures should be implemented during the 

removal of silica-containing materials.   

 

 

Conclusions and Recommendations 

 

A summary of the hazardous materials identified and recommendations for removal/disposal are provided in 

the table below. 

 

Hazardous 

Material 
Summary of Findings and Recommendations 

Non-Friable 

Asbestos 

Containing 

Materials 

(ACMs) 

Findings:  

No ACMs were identified to be present based on the samples submitted for analyses.  

 

Should any other material(s) suspected to contain asbestos, be uncovered during 

renovation or demolition activities, work must stop, and the material(s) tested to 

determine whether asbestos is present. 

Lead 

Containing 

Paint 

 

Findings:  

No lead-based paints were identified to be present based on the samples submitted for 

analyses.   
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Hazardous 

Material 
Summary of Findings and Recommendations 

PCBs 

Findings:  

Twenty-three (23) fluorescent lamp ballasts associated with light fixtures throughout the 

site building.  The light fixtures inspected which are confirmed not to contain PCBs, are 

visually representative of most fixtures in the site building.  

 

Recommendations:   

Check ballasts for PCB content with Environment Canada Identification of lamp ballasts 

containing PCBs. Remove PCB-containing ballasts prior to demolition activities. Ensure 

PCB containing ballasts remain intact to limit worker exposure. Once removed, place 

in sealed containers and dispose of PCB containing ballasts at a Provincially approved 

disposal facility. 

  

Mercury 

Containing 

Equipment 

Findings: 

Mercury is present in approximately 65 fluorescent light tubes associated with light 

fixtures throughout the site building as well as a single thermostat with a mercury 

reservoir. 

 

Recommendations:   

Remove mercury-containing equipment prior to demolition activities. Ensure mercury-

containing equipment remains intact to limit worker exposure. Once removed, place in 

sealed containers and dispose of mercury-containing equipment at a Provincially 

approved disposal facility. 

   

ODSs 

Findings: 

ODSs may be present within the single refrigerator located within the kitchen area of the 

site building.   

 

Recommendations: 

Ensure that ODSs and HFCs are recovered from these units by a certified contractor 

prior to decommissioning.  Ensure ODSs are disposed of according to applicable 

regulations. 

Chemicals  

 

Findings:  

Various chemical containers and bottles including paints, bleach, cleaning supplies, etc., 

in the kitchen, bathroom and furnace room areas of the site structure.  

 

Recommendations:  

The chemicals noted above must be handled and disposed of according to applicable 

regulations and in accordance with the Material Safety Data Sheets (MSDSs) for each 

individual chemical identified.   

 

 

Project Limitations  

 

This report reflects the observations, findings and analysis of materials sampled during the Hazmat Survey.  

Analytical results were used to quantify the sampled materials at the specific sample locations.  Where 

possible, visually similar materials were referenced to specific analyzed samples collected elsewhere. 
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The Hazmat Survey was based on a visual assessment of accessible areas of the building.  Limited 

destructive testing was undertaken during the survey.  Select areas within ceiling cavities, behind walls and 

beneath surface flooring were visually assessed to evaluate the potential presence of hazardous materials.  

The roof structure was not accessed as part of the hazardous materials survey so as not to damage the 

existing roof system.  In the event repairs or renovations are required on the roof, sampling and associated 

testing for ACMs would be arranged.     

 

The findings in this report do not reflect potential ACMs and LBPs in areas not accessed and it is possible 

that not all ACMs and LBPs were identified.   

 

Equipment was not disassembled or taken apart to confirm the presence or absence of hazardous materials.  

Observations were made based on visually accessible portions of equipment and their components. 

 

 

Closure 

 

This report has been prepared for the sole benefit of EXP and the City of Charlottetown.  The report may not 

be relied upon by any other person or entity without the express written consent of Joose Environmental 

Consulting Inc., EXP and the City of Charlottetown.  Any use that a third party makes of this report, or any 

reliance on decisions made based on it, is the responsibility of such third parties.  Joose Environmental 

Consulting Inc. accepts no responsibility for damages, if any, suffered by any third party as a result of 

decisions made or actions taken based on this report.   

 

The information presented in this report represents the best judgment of Joose Environmental Consulting Inc. 

based on observations of accessible areas of the buildings and is subject to the limitations described herein.  

Due to the nature of the investigation and the limited data available, we cannot warrant against undiscovered 

hazardous materials.  It should be recognized that hazardous materials may be present in concealed areas 

and other areas of the building not accessed during this survey. 

 

We trust this letter contains all of the information required at this time, and we are available at your 

convenience should you have any questions. 

 

Sincerely, 

 

JOOSE ENVIRONMENTAL CONSULTING INC. 

 

Peter H. Joostema, FEC, P.Eng., CESA  

Principal Environmental Engineer  

pjoostema@jooseenv.com 

 

PHJ/mlj 
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SUMMARY OF APPLICABLE REGULATIONS, GUIDELINES AND OTHER REFERENCE 

DOCUMENTS FOR HAZARDOUS MATERIALS 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



©Joose Environmental Consulting Inc. 2023 

Summary of Applicable Regulations, Guidelines and Reference Documents for Hazardous Materials 

Hazardous 
Material 

Reference Documentation 

Asbestos  

• Part 49-Asbestos Regulations of the Occupational Health & Safety Act 
Regulations (R.S.P.E.I. 1988, Cap 0-1) 
 

• Hazardous Products Act, R.S.C., 1985, c. H-3, SOR/2010-297 
 

• Guide to Asbestos Management - PEI Occupational Health and Safety (October 
2022) 

 
• Canadian Asbestos Products Regulations, SOR/2007-260 

 
• Transportation of Dangerous Goods Act, 1992 

 
• ACGIH Threshold Limit Values for Chemical Substances and Physical Agents & 

Biological Exposure Indices (annual update 

Paint with 
potential metals 

• PEI Occupational Health & Safety Act Regulations (R.S.P.E.I. 1988, Chapter O-
1.01 12-20) 

 
• PEI Department of Communities, Land and Environment Policy for the Disposal of 

C&D Material Suspected of Lead Paint Contamination, May 2006 
 

• Hazardous Products Act, R.S.C., 1985, c. H-3, SOR/2010-297 
 

• Surface Coating Materials Regulations, SOR/2005-109 
 

• U.S. HUD Guidelines for the Evaluation and Control of Lead-Based Paint Hazards 
in Housing, Second Edition, July 2012 

 
• Proposed Risk Management Strategy for Lead, Health Canada, July 2011 

 
• Ontario Ministry of Labour Guideline - Lead on Construction Projects, April 2011 

 
• ACGIH Threshold Limit Values for Chemical Substances and Physical Agents & 

Biological Exposure Indices (annual update) 

PCB-containing 
Equipment  

• Dangerous Goods Management Regulations, N.S. Reg. 23/2002 
 

• Transportation of Dangerous Goods Act, 1992 
 

• Transportation of Dangerous Goods Regulations, SOR/2012-245 
 

• PCB Waste Export Regulations, SOR/97-109 
 

• Federal Mobile PCB Treatment and Destruction Regulations, SOR/90-5 
 

• PCB Regulations, SOR/2008-273 
 

• Identification of Lamp Ballasts Containing PCBs, Environment Canada Report 
EPA 2/CC/2, revised August 1991 

 
• Guidelines for Management of Wastes Containing PCBs, Environment Canada 

 
• Handbook on PCBs in Electrical Equipment, 3rd Edn., Environment Canada, April 

1988 
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Summary of Applicable Regulations, Guidelines and Reference Documents for Hazardous Materials 

Hazardous 
Material 

Reference Documentation 

Mercury-
containing 
equipment 

• Hazardous Products Act, R.S.C., 1985, c. H-3, SOR/2010-297 
 

• Canada Wide Standard for Mercury Containing Lamps (CCME, May 2001) 
 

• Canada Wide Standard for Mercury Emissions (CCME, June 2000) 

Ozone 
Depleting 
Substances 

• PEI Ozone Layer Protection Regulations (EC619/94) 
 
• Federal Halocarbon Regulations, SOR/2003-289 

 
• Ozone-Depleting Substances Regulations, SOR/99-7 

 
• Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and 

Air Conditioning Systems 

Radioactive 
Materials 

• Hazardous Products Act, R.S.C., 1985, c. H-3, SOR/2010-297 
 

• Transportation of Dangerous Goods Act, 1992 
 

• Nuclear Safety and Control Act, S.C. 1997, C.9 
 

• Packing and Transport of Nuclear Substances Regulations, SOR/2000-208, as 
amended SOR/2011-283 

 
• Controlled Products Regulations, SOR/88-66, as amended SOR/2012-38 

 
• Nuclear Substances and Radiation Services Regulations, SOR/2000-207, as 

amended by SOR/2008-119 
 

• General Nuclear Safety and Control Regulations, SOR/2000-202, as amended by 
SOR/2008-119 

 
• Radiation Protection Regulations, SOR/2000-203, as amended SOR/2007-208 

Other 
Hazardous 
Materials 

• Hazardous Products Act, R.S.C., 1985, c. H-3, SOR/2010-297 
 

• WorkSafe BC - Bulletin The dangers of breathing silica dust - WS2009-04 
 

• Ontario - Guideline - Silica on Construction Projects, April 2011 
 

• ACGIH Threshold Limit Values for Chemical Substances and Physical Agents & 
Biological Exposure Indices (annual update) 
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APPENDIX C 
 

PHOTO LOG - ASBESTOS AND LEAD SAMPLE LOCATIONS   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Site Name: Charlottetown Event Grounds Box Office Building  

 

Site Address: 360 Grafton Street, Charlottetown, Queens County, PEI 

Project No.: JE0701 

 

PHOTOGRAPHS 

 

Photograph 
No. 1 

 

 

Date Taken:  

October 10, 2023 

Description: 

 
Exterior view of the Site 
Building showing the 
front (north) side.  
 
 
 

Looking Towards:  

Southwest  

 

Photograph 
No. 2 

 

 

Date Taken:  

October 10, 2023 

Description: 

 
Exterior view of the Site 
Building showing the 
front (north) and east 
sides.  
 
 

Looking Towards: 

Southwest 

 



Site Name: Charlottetown Event Grounds Box Office Building  

 

Site Address: 360 Grafton Street, Charlottetown, Queens County, PEI 

Project No.: JE0701 

 

PHOTOGRAPHS 

 

Photograph 
No. 

7 

 

Date Taken: 

June 25, 2019 

Description: 

East boundary of 
Subject Site  

Looking Towards: 

South 

 

Photograph 
No. 

8 

 

Date Taken: 

June 25, 2019 

Description: 

North boundary of 
Subject Site 

Looking Towards: 

West  
 

 

Photograph 
No. 3 

 

 

Date Taken: 

October 10, 2023 

Description: 

 
Exterior view of the Site 
Building showing the 
rear (south) and east 
sides. 
 
 
 

Looking Towards: 

Northwest 
 

 

Photograph 
No. 4 

 

 

Date Taken: 

October 10, 2023 

Description: 

 
Exterior view of the Site 
Building showing the 
rear (south) and west 
sides. 
 
 
 
 
 
 
 
 
 
 
 

Looking Towards: 

Northeast  

 



Site Name: Charlottetown Event Grounds Box Office Building  

 

Site Address: 360 Grafton Street, Charlottetown, Queens County, PEI 

Project No.: JE0701 

 

PHOTOGRAPHS 

 

Photograph 
No. 5 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing the 
location of Asbestos 
Sample 1 (AS-1), ceiling 
tile. 
 
   
 
 
 

Looking Towards: 

n/a 

 

Photograph 
No. 6 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing the 
location of Asbestos 
Sample 2 (AS-2), sheet 
vinyl flooring. 
 
    
 
 
 
 
  
Looking Towards: 

n/a 

 



Site Name: Charlottetown Event Grounds Box Office Building  

 

Site Address: 360 Grafton Street, Charlottetown, Queens County, PEI 

Project No.: JE0701 

 

PHOTOGRAPHS 

 

Photograph 
No. 7 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing the 
location of Asbestos 
Sample 3 (AS-3), vinyl 
floor tile. 
 
 
     
 
   
 
 
 Looking Towards: 

n/a 

 

Photograph 
No. 8 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing 
Asbestos Sample 4 (AS-
4), carpet below 
laminate.  
 
 
 
  

Looking Towards: 

n/a 

  



Site Name: Charlottetown Event Grounds Box Office Building  

 

Site Address: 360 Grafton Street, Charlottetown, Queens County, PEI 

Project No.: JE0701 

 

PHOTOGRAPHS 

 

Photograph 
No. 9 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing main 
reception area.  
Asbestos Sample 5 (AS-
5), drywall compound 
and Paint Sample 1 (PS 
1-23), beige colour, 
recovered from this 
area.   
 
 
    
 
   
 
 
 

Looking Towards: 

n/a 

 

Photograph 
No. 10 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing a 
fiberglass above ground 
fuel storage tank (AST).  
Paint Sample 2 (PS 2-
23), white colour, 
recovered from this 
area.   
     
 
 
  
Looking Towards: 

n/a 

 



Site Name: Charlottetown Event Grounds Box Office Building  

 

Site Address: 360 Grafton Street, Charlottetown, Queens County, PEI 

Project No.: JE0701 

 

PHOTOGRAPHS 

 

Photograph 
No. 11 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing a 
fluorescent light fixture 
ballast in the main 
reception area.  
    
 
   
 
 
 

Looking Towards: 

n/a 

 

Photograph 
No. 12 

 

 

Date Taken: 

October 12, 2023 

Description: 

 
Interior view of the Site 
Building showing a 
mercury containing 
thermostat in the main 
reception area.  
 
     
 
 
  

Looking Towards: 

n/a 
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APPENDIX D 
 

ANALYTICAL SUMMARY TABLES AND LAB CERTIFICATES  
 
 
 
 
 
 



Joose Environmental Project No. JE0701

Table D-1. Summary of Asbestos Sampling Results 

Hazardous Materials Survey: 360 Grafton Street (Event Grounds Box Office - Parcel No. 825943), Charlottetown, Queens County, PEI 

Sample ID Description of Material Sample Location Condition of Material % Asbestos Photo No. 

AS 1-23 Ceiling Tile - White/Brown Main Reception Area Good NAD Photo No. 5

AS 2-23 Sheet Vinyl Flooring - Brown Kitchen Area Good NAD Photo No. 6

AS 3-23 Vinyl Floor Tile - Tan Furnace Room Good NAD Photo No. 7

AS 4-23 Carpet below Laminate Flooring - Brown Office Good NAD Photo No. 8

AS 5-23 Gyproc/Drywall Compound - White/Brown Main Reception Area Good NAD Photo No. 9

Notes:

1.  NAD = no asbestos detected above 1%

2. Detection Limit <1%

Page 1 of 1



Joose Environmental Project No. JE0524

Table D-2. Summary of Lead Sampling Results 

Hazardous Materials Survey: 360 Grafton Street (Event Grounds Box Office - Parcel No. 825943), Charlottetown, Queens County, PEI 

Sample ID Description of Material Sample Location Photo No. 
Condition of 

Material

Lead concentration 

(mg/kg)

PS 1-23 Biege - Interior Wall Paint Reception Area Photo No. 9  Good <10

PS 2-23 White - Interior Wall Paint Furnace Room Photo No. 10  Good 15

Notes:  

AGAT Laboratories Reported Detection Limit (RDL) - 10 mg/Kg

PEI Department of Environment, Energy and Climate Action (PEIDEECA) Disposal Guidelines for lead paint is 1,000 mg/kg

Leachate analysis - Provincial Landfill criteria of 5.0 mg/L

Lead paint materials which are below 1,000 mg/Kg can be disposed of at a Provincially licensed Construction & Demolition (C&D) Debris Disposal site. 

Lead paint materials which are above 1,000 mg/Kg with leachate levels below 5.0 mg/L can be disposed of at the East Prince Waste Management Facility in Wellington Centre, Prince County, PEI.

Lead paint materials which are above 1,000 mg/Kg with leachate levels above 5.0 mg/L must be disposed of at a licensed facility outside of PEI.



AS 2-23AS 1-23 AS 3-23 AS 4-23 AS 5-23SAMPLE DESCRIPTION:

SolidSolidSolid Solid SolidSAMPLE TYPE:

2023-10-122023-10-12 2023-10-12 2023-10-122023-10-12DATE SAMPLED:

5368703 5368704 5368705 5368706 5368707G / S RDLUnitParameter

ND ND ND ND NDAsbestos (Bulk) 0.50.5%

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to ON OHSA - Reg. 278
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

5368703-5368707 Condition of sample was satisfactory at time of arrival in laboratory. 

"ND" - Not Detected

As per Reg 278/05 and AGAT SOP, all non-detect results have been analyzed and confirmed three times.

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-10-17

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X081225

DATE REPORTED: 2023-10-23

PROJECT: JE0701-Event Grounds Box Office

Bulk Asbestos

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 6



PS 2-23PS 1-23SAMPLE DESCRIPTION:

PaintPaintSAMPLE TYPE:

2023-10-122023-10-12DATE SAMPLED:

5368708 5368709G / S RDLUnitParameter

<10 15Lead 10µg/g

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Toronto (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2023-10-17

Certificate of Analysis

ATTENTION TO: Peter JoostemaCLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

AGAT WORK ORDER: 23X081225

DATE REPORTED: 2023-10-23

PROJECT: JE0701-Event Grounds Box Office

Lead in Paint

SAMPLED BY:SAMPLING SITE:

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 6



Lead in Paint 

Lead 5381355 702 674 4.1% < 10 86% 80% 120% 106% 80% 120% 103% 70% 130%

 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X081225

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Peter Joostema

CLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

PROJECT: JE0701-Event Grounds Box Office

Occupational Hygiene Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 23, 2023 REFERENCE MATERIAL

Method
Blank

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 4 of 6

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Asbestos (Bulk) INOR-249-6010
modified from EPA 600/R-93/116 & 
NIOSH 9002

PLM

Occupational Hygiene Analysis

Lead MET-93-6106 EPA SW 846 3050B & 6010C ICP/OES

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 23X081225

Method Summary

ATTENTION TO: Peter Joostema

CLIENT NAME: JOOSE ENVIRONMENTAL CONSULTING INC

PROJECT: JE0701-Event Grounds Box Office

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

11 Morris Drive, Unit 122
Dartmouth, Nova Scotia

CANADA B3B 1M2
TEL (902)468-8718
FAX (902)468-8924

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 5 of 6



STREET REHABILITATION – EASTERN GATEWAY (PHASE 2) Appendix D 
exp MON-21010097-A0 WWBZA PERMIT 
 Page 1 of 3 
 January 2024 

 

 

 

 

 

 

 

 

 

 

 

WATERCOURSE / WETLAND AND BUFFER ZONE ACTIVITY PERMIT 






