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Initiator 

 

Ontario Provincial Standard Specifications (OPSSs) 

180 November 
2016 

April 2025 TBD Rev: General Specification for Management 
of Excess Material is implemented. 
The specification has been updated to 
new PROV format with no technical 
content changes. Legacy Appendix A 
removed. MOECC updated to MECP.  

Mike 
Pearsall 

330 November 
2014 

April 2025 TBD Rev: Construction Specification for In-Place 
Full Depth Reclamation of Bituminous 
Pavement and Underlying Granular is 
implemented. The specification has 
been updated to new PROV format 
with no technical content changes. 
Legacy Appendix A removed. 

Mike 
Pearsall 

363 November 
2014 

April 2025 TBD Rev: Construction Specification for 
Repairing Rigid Pavement with Precast 
Concrete Slabs is implemented. The 
specification has been updated to new 
PROV format with no technical content 
changes. Legacy Appendix A 
removed. 

Mike 
Pearsall 

365 November 
2014 

April 2025 TBD Rev: Construction Specification for Cross-
Stitching Longitudinal Cracks in 
Concrete Pavement and Concrete 
Base is implemented. The specification 
has been updated to new PROV 
format with no technical content 
changes. Legacy Appendix A 
removed. 

Mike 
Pearsall 

401 November 
2015 

April 2025 TBD Rev: Construction Specification for 
Trenching, Backfilling, and Compacting 
is implemented. The specification has 
been updated to new PROV format 
with no technical content changes. 
Legacy Appendix A removed. 

Mike 
Pearsall 

402 April 2017 April 2025 TBD Rev: Construction Specification for 
Excavating, Backfilling, and 
Compacting for Maintenance Holes, 
Catch Basins, Ditch Inlets, and Valve 
Chambers is implemented. The 
specification has been updated to new 
PROV format with no technical content 
changes. 

Mike 
Pearsall 
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403 April 2017 April 2025 TBD Rev: Construction Specification for Rock 
Excavation for Pipelines, Utilities, and 
Associated Structures in Open Cut is 
implemented. The specification has 
been updated to new PROV format 
with no technical content changes.  

Mike 
Pearsall 

441 April 2017 April 2025 TBD Rev: Construction Specification for 
Watermain Installation in Open Cut is 
implemented. The specification has 
been updated to new PROV format 
with no technical content changes.  

Mike 
Pearsall 

510 November 
2014 

April 2025 TBD Rev: Construction Specification for Removal 
is implemented. The specification has 
been updated to new PROV format 
with no technical content changes. 
Legacy Appendix A removed. 

Mike 
Pearsall 

512 November 
2014 

April 2025 TBD Rev: Construction Specification for 
Installation of Gabions is implemented. 
The specification has been updated to 
new PROV format with no technical 
content changes. Legacy Appendix A 
removed. 

Mike 
Pearsall 
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Ontario Provincial Standard Specifications (OPSSs) 

180 November 
2016 

April 2025 TBD Rev: General Specification for the 
Management of Excess Material is 
implemented. The specification has 
been updated to new PROV format 
with no technical content changes. 
Legacy Appendix A removed. MOECC 
updated to MECP.  

Mike 
Pearsall 
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 THE MANAGEMENT OF EXCESS MATERIALS 

 
 

TABLE OF CONTENTS 
 
180.01 SCOPE 
 
180.02 REFERENCES 
 
180.03 DEFINITIONS 
 
180.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
180.05 MATERIALS - Not Used 
 
180.06 EQUIPMENT - Not Used 
 
180.07 CONSTRUCTION 
 
180.08 QUALITY ASSURANCE - Not Used 
 
180.09 MEASUREMENT FOR PAYMENT - Not Used 
 
180.10 BASIS OF PAYMENT 
 
 
APPENDICES 

 
180-A Commentary 
 
 
 
180.01 SCOPE 
 
This specification covers requirements for the management of excess materials. 
 
Where the management of excess material requirements of other Ontario Provincial Standard Specifications 
differs from this specification, the requirements of this specification will take precedence. 
 
180.01.01 Specification Significance and Use 
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This specification has been developed for use in provincial-oriented Contracts.  The administration, testing, and 
payment policies, procedures, and practices reflected in this specification correspond to those used by the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 
 
180.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
180.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents.  When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 

This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 209 Swamp Excavation 
 
Ontario Provincial Standard Specification, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
 
Canadian and Provincial Statutes 
 
Environmental Protection Act, R.S.O. 1990, c.E.19 & R.R.O. 1990, Regulation 347  
Transportation of Dangerous Goods Act, 1992, S.C. 1992, c. 34 
Fire Protection and Prevention Act, 1997, S.O. 1997, CHAPTER 4 
 
 
180.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
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Bituminous Pavement means any combination of asphaltic material and aggregate, excluding asbestos 
modified asphaltic material. 
 
Commercial Waste means waste described as commercial waste in Regulation 347, under the Environmental 
Protection Act, Ontario. 
 
Concrete means concrete mixtures produced with Portland cement and may include blended hydraulic cement, 
supplementary cement materials, spent debris and silica sand abrasive blasting media from abrasive cleaning 
of concrete and reinforcing steel, and concrete brick and block and associated mortar.  It may include embedded 
steel and excludes asbestos modified Portland cement concrete mixtures. 
 
Disposable Fill means excess material other than that disposed of at a certified disposal site and that is 
managed in berms and mounds and as fill other than in road embankments. 
 
Earth means earth as defined in OPSS 206. 
 
Excess Material means material removed under the Work specified in the Contract Documents for which 
management is not specified and includes surplus and unsuitable materials. 
 
Fabricated Metal and Plastic Products means metal and plastic products such as culverts, fence materials, 
and guide rails.  It does not include containers, other packaging materials, storage tanks, septic tanks and 
ancillary equipment associated with sanitary sewage systems, septic systems, and fuel or lubricant dispensing 
and storage systems. 
 
Groundwater means subsurface water and water that occurs beneath the water table in soils and rock 
formations that are fully saturated. 
 
Manufactured Wood means wood that is not entirely natural wood. 
 
Masonry means clay brick and associated mortar. 
 
Natural Wood means stumps, trunks, branches, debris from tree and shrub removal, and wood products that 
are not treated, coated, or glued. 
 
Non-Hazardous Solid Industrial Waste means waste described as non-hazardous solid waste in 
Regulation  347, under the Environmental Protection Act, Ontario. 
 
Re-Use means using, processing, re-processing, or recycling of excess material into a construction material or 
other useful product and managed by these means for the Contract and other work. 
 
Rock means rock as defined in OPSS 206. 
 
Subject Waste means waste defined as subject waste in Regulation 347, under the Environmental Protection 
Act, Ontario. 
 
Swamp Material means swamp material as defined in OPSS 209. 
 
Waste means excess material that is not managed by re-use, open burning, or as disposable fill and includes 
any excess material. 
 
Waterbody means waterbody as defined in OPSS 182. 
 
 
180.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
180.04.01 Submission Requirements 
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180.04.01.01 Notification of Site Selection, and Property Owner Release  
 
A copy of the completed MTO form PH-CC-181, Site Selection Notification for Stockpiling Materials Managed 
Through Re-Use, or MTO form PH-CC-182, Site Selection Notification for Material Managed as Disposable Fill 
or both shall be submitted to the Contract Administrator and the property owner at least two weeks prior to the 
use of the property.  These forms are not required for property owned by the Owner or designated for use in 
the Contract Documents. 
 
At the completion of such work, a completed copy of the MTO form PH-CC-183, Property Owner's Release, 
shall be provided to the Contract Administrator. 
 
180.04.01.02 Verification of Management by Disposal as Non-Hazardous Solid Industrial or 

Commercial Waste 
 
When excess material is managed by disposal as non-hazardous solid industrial or commercial waste, a copy 
of the weigh ticket or receipt provided by the disposal site operator shall be submitted to the Contract 
Administrator on a weekly basis.  When such documentation is not available, written confirmation that the waste 
has been received shall be obtained from the operator of the disposal site and submitted to the Contract 
Administrator within two weeks after disposal activities are complete. 
 
Within three weeks of the completion of all disposal activities associated with the work, a completed copy of the 
MTO form PH-CC-184, Waste Quantity Report, shall be submitted to the Contract Administrator and shall 
account for all excess material managed by disposal as solid non-hazardous industrial or commercial waste. 
 
180.04.01.03 Notification of Forest Resource Licensees 
 
Forest resource licensees identified in the Contract Documents shall be notified at least two weeks prior to 
commencement of open burning. 
 
180.04.01.04 Environmental Compliance Approval 
 
When Environmental Compliance Approval(s)/Certificates of Approval for a Waste Management System or a 
Waste Disposal Site are required, a copy of such approval shall be submitted to the Contract Administrator prior 
to transporting excess material or waste from the Working Area. 
 
180.04.01.05 Subject Waste Documentation  
 
For each subject waste specified in the Contract Documents that is being shipped from the Working Area to a 
waste disposal site, the following shall be completed: 
 
a) The Contract Administrator shall be notified at least two weeks prior to the first shipment of subject waste, 

and at least 24 hours prior to each subsequent shipment of subject waste. 
 
b) A Regulation 347 manifest with Part B completed by the carrier for each truckload of subject waste, shall 

be submitted to the Contract Administrator for Part A completion. Copies #1 and #2 of the manifest with 
Part A and B completed shall be retained by the Contract Administrator and the remaining copies #3 to #6 
returned to the carrier. 

 
c) Copy #6 of the Regulation 347 manifest shall be submitted to the Contract Administrator at the mailing 

address indicated on Part A of the manifest, within four weeks of the shipment of subject waste from the 
Working Area. 

 
For each subject waste that is generated by the Contractor’s operations and that is not specified in the Contract 
Documents that is being shipped from the Working Area to a waste disposal site, the following documentation 
shall be submitted to the Contract Administrator. 
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a) Prior to shipment of the subject waste:  
 
 i. Test results from testing to determine the Regulation 347 waste class and characteristics of the subject 

waste from the Canadian Association for Laboratory Accreditation (CALA) accredited laboratory 
selected by the Contractor; 

 ii. Notification from the Ministry of the Environment, Conservation and Climate Change (MOECCParks 
(MECP) Hazardous Waste Information Network (HWIN) of the registration of the subject waste to obtain 
a Regulation 347 Generator Registration Number (GRN); and 

 iii. A duplicate of Copy #2 of the Regulation 347 manifest with Parts A and B completed and signed by the 
generator and carrier respectively. 

 
b) After shipment of the subject waste:  
 
 i. Notification of payment of all registration, manifest, and tonnage fees associated with the shipment from 

the MOECCMECP HWIN; 
 ii. A duplicate of Copy #6 of the Regulation 347 manifest with Part C completed and signed by the receiver; 

and 
 iii. Notification of de-activation of the Regulation 347 GRN in the MOECCMECP HWIN. 
 
A record of all test sample numbers and sample dates shall be kept and submitted to the Contract Administrator 
upon request. 
 
180.04.01.06 Excess Material Audit or Inventory Document 
 
When an excess material audit or inventory is imposed by statute or is a condition specified in the Contract 
Documents, a copy of the audit or inventory documents shall be provided to the Contract Administrator. 
 
180.04.01.07 Alternative Management Condition Approvals 
 
When certain excess material is to be managed according to the conditions approved in writing by the local 
District office of the MOECCMECP and such conditions differ from those specified in Table 1, a copy of such 
approval shall be submitted to the Contract Administrator at least two weeks prior to commencement of the 
work governed by the condition. 
 
 
180.07   CONSTRUCTION 
 
180.07.01 Conditions on Management of Excess Material - General 
 
Management of excess material shall be as described in Tables 1 and 2 and the appropriate subsections of 
this specification, unless prior alternative management conditions are approved in writing by the MOECCMECP. 
 
When an excess material is a mixture of materials, it shall be managed in compliance with the most stringent 
conditions associated with any of the constituent excess material. 
 
When excess material includes asbestos waste, the asbestos waste shall be managed as specified in the 
Contract Documents. 
 
Excess materials shall not be permitted in waterbodies, and environmentally sensitive areas as identified in the 
Contract Documents, except when re-used according to the appropriate Ontario Provincial Standard. 
 
180.07.02 Conditions on Management by Re-Use 
 
Management of excess material by re-use for incorporation into the Work or for other designated re-use shall 
be as specified in the Contract Documents. 
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Management by re-use shall otherwise be outside the Owner's property. 
 
Distance separations described in Table 2 do not apply for the following: 
 
a) Re-use of excess materials for the same purpose. 
 
b) Re-use of bituminous pavement, concrete, and masonry within a road right-of-way. 
 
c) Re-use of concrete as aggregate in bituminous pavement. 
 
d) Re-use of concrete as rip-rap, gabion stone, or rock protection according to the requirements of 

OPSS  1004. 
 
Except cutting for construction purposes, excess material consisting of manufactured wood shall not be 
reprocessed. 
 
180.07.03 Conditions on Management as Disposable Fill 
 
Management of excess material as disposable fill, including sidecasting of swamp material, within the Owner's 
property and on other property designated in the Contract Documents shall be as specified in the Contract 
Documents. 
 
Natural wood and debris from open fires may be managed as disposable fill only within a road right-of-way or 
on property with a boundary common to a road right-of-way, both within the Contract limits. 
 
Such material shall be top covered by at least 300 mm of earth or topsoil. 
 
180.07.04 Conditions on Management by Open Burning 
 
Management of excess material by open burning is permitted only when specified in the Contract Documents.  
Where management by open burning is permitted, it shall be subject to the following conditions and conducted 
according to the Fire Protection and Prevention Act, 1997 where it applies, and with any applicable, 
local, municipal by-law(s): 
 
a) A permit from the Ministry of Natural Resources and Forestry (MNRF) under the Fire Protection and 

Prevention Act, and/or applicable local or municipal by-law shall be obtained by the Contractor for open 
burning, as required. 

 
b) Open burning is prohibited in areas subject to a restricted fire zone order as issued by MNRF or to a smog 

alert advisory as issued by MOECCMECP. 
 
180.07.05 Conditions on Management by Disposal as Non-Hazardous Solid Industrial or 

Commercial Waste 
 
Management of excess material by disposal as non-hazardous solid industrial or commercial waste at receiving 
sites designated in the Contract Documents shall be as specified in the Contract Documents. 
 
When receiving sites are not specified in the Contract Documents for management by disposal as 
non--hazardous solid industrial or commercial waste, such material shall be disposed of at sites identified by 
the Contractor. 
 
Non-hazardous solid industrial or commercial waste shall be transported from the Working Area directly to a 
site that has an Environmental Compliance Approval/ Certificate of Approval for a Waste Disposal Site that is 
valid for non-hazardous solid industrial or commercial waste. 
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180.07.06 Conditions on Management by Stockpiling 
 
Management of excess material by stockpiling within the Owner's property and on other property designated in 
the Contract Documents shall be as specified in the Contract Documents. 
 
Stockpiling shall otherwise be outside the Owner's property. 
 
Stockpiles of bituminous pavement, concrete, and masonry shall be separated according to Table 2 unless 
either of the following occurs: 
 
a) Stockpiles are located within a road right-of-way or on property with a boundary common to a right--of--way, 

both within the Contract limits for a period not exceeding 120 Days. 
 
b) Stockpiles are located within a provincial or municipal works yard or in a commercially licensed pit or quarry. 
 
For all other excess materials, where Table 1 indicates that stockpiling is subject to management conditions in 
Table 2, such management conditions shall only apply to stockpiles that are to be in place for a period exceeding 
120 Days. 
 
180.07.07 Conditions on Management by Disposal as Subject Waste 
 
When an excess material is identified as a dangerous goods waste, or a subject waste specified in the Contract 
Documents, management shall be as follows: 
 
a) Subject waste shipments shall be manifested and transported directly to a certified waste disposal site.   

 
b) When the subject waste is also a dangerous good as defined in the Transportation of Dangerous Goods 

Act (TDGA), the carrier shall provide all necessary TDGA labels and placards. 
 
When an excess material generated by the Contractor’s operations may be subject waste and it is not specified 
in the Contract Documents, the Contractor shall be responsible to manage it according to the following: 
 
a) Conduct sampling and testing using a laboratory certified by the CALA selected by the Contractor to 

determine whether it is subject waste and to determine the Regulation 347 waste class and characteristics. 
 
b) Register all subject waste in the MOECCMECP HWIN and obtain a Regulation 347 GRN for disposal. 
 
c) Package and label all subject waste for transportation and disposal. 
 
d) Arrange for shipment of all subject waste to a certified waste disposal site using a certified carrier. 
  
e) Complete Part A of a Regulation 347 manifest including the GRN obtained from the MOECCMECP HWIN 

and provide the manifest to the certified carrier for completion of Part B. 
 
f) Provide a duplicate of Copy #2 of the Regulation 347 manifest to the Contract Administrator with Parts A 

and B completed and signed. 
 
g) Pay all registration, manifest and tonnage fees associated with subject waste disposal in the MOECCMECP 

HWIN. 
 
h) De-activate the GRN in the MOECCMECP HWIN after shipment of all subject waste to a certified waste 

disposal site is complete and acceptance of the subject waste is acknowledged by the receiver completing 
and signing Part C of the Regulation 347 manifest. 

  
i) Provide a duplicate of Copy #6 of the Regulation 347 manifest to the Contract Administrator upon receipt 

from the receiver. 
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When an excess material is tested and found not to be a dangerous good waste or a subject waste, it shall be 
managed by disposal as Non-Hazardous Solid Industrial or Commercial Waste according to this specification.  
 
 
180.10 BASIS OF PAYMENT 
 
Payment for the management of excess material shall be included in the tender items requiring such 
management and shall include all costs associated with acquiring approvals, releases, and agreements. 
 
Payment for the management of excess material that is subject waste generated by the Contractor’s operations 
and not specified in the Contract Documents by the Owner, and is in addition to the cost of disposal as non-
hazardous, solid industrial, or commercial waste, shall be administered as a Change in the Work, with provisions 
subject to testing to verify that the excess material is subject waste. 
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TableTABLE 1 

Excess Material Management Conditions 
 

EXCESS MATERIAL 
DESCRIPTION 

Subsection in This Specification 

Conditions on 
Management 

by Re-Use 

Conditions on 
Management as 
Disposable Fill 

Conditions on 
Management by 
Open Burning 

Conditions on 
Management by 
Disposal as Non-
hazardous Solid 

Industrial or 
Commercial Waste 

Conditions on 
Management by 

Stockpiling 

EARTH Yes Yes n/a Yes Yes 

SWAMP 
MATERIAL 

Yes 
Yes 

TABLE 2 
n/a Yes 

Yes 
TABLE 2 

AGGREGATE Yes Yes n/a Yes Yes 

ROCK Yes Yes n/a Yes Yes 

BITUMINOUS 
PAVEMENT 

Yes 
TABLE 2 

Not  
Permitted 

n/a Yes Yes 

CONCRETE 
Yes 

TABLE 2 
Not 

Permitted 
n/a Yes Yes 

MASONRY 
Yes 

TABLE 2 
Not 

Permitted 
n/a Yes Yes 

MANUFACTURED 
WOOD 

Yes 
Not 

Permitted 
Not 

Permitted 
Yes 

Yes 
TABLE 2 

NATURAL WOOD Yes 
Yes 

TABLE 2 
Yes Yes 

Yes 
TABLE 2 

DEBRIS FROM 
OPEN FIRES 

n/a 
Yes 

TABLE 2 
n/a Yes 

Yes 
TABLE 2 

METAL/PLASTIC 
POLYSTYRENE 
PRODUCTS 

Yes 
Not 

Permitted 
Not 

Permitted 
Yes Yes 

SUBJECT WASTE Subject waste shall be managed as specified in the subsection for Conditions on Management by 
Disposal as Subject Waste. 

MATERIALS 
SUSPECTED OF 
BEING 
CONTAMINATED 

When excess materials that were not generated by the Contractor’s operations and are not 
specified in the Contract Documents, are suspected of being contaminated, direction on their 
management shall be obtained from the Contract Administrator. 

OTHER MATERIALS Excess materials that are not listed above shall be managed as specified in the subsection for 
Conditions on Management by Disposal as Non-Hazardous Solid Industrial or Commercial 
Waste, unless prior alternative management conditions are approved in writing by the 
MOECCMECP.  

 

Table 
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TABLE 2 

Excess Material Management Distance Separation Requirements 
 

Adjacent Feature Minimum Distance Separation 

Groundwater 2 m (Above) 

Waterbodies 30 m 

Water Wells 100 m 

Residences 100 m 
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Appendix 180-A, November 2016 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during the 

design stage of a contract, on the use of the OPS specification in a municipal contract.  This appendix 
does not form part of the standard specification.  Actions and considerations discussed in this appendix 
are for information purposes only and do not supersede an Owner’s design decisions and methodology. 

 
Designer Action/Considerations 

 

No information provided here. 

 

Related Ontario Provincial Standard Drawings 

 

No information provided here. 
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GENERAL SPECIFICATION FOR THE MANAGEMENT OF EXCESS MATERIALS 

 
TABLE OF CONTENTS 

 
180.01 SCOPE 
 
180.02 REFERENCES 
 
180.03 DEFINITIONS 
 
180.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
180.05 MATERIALS - Not Used 
 
180.06 EQUIPMENT - Not Used 
 
180.07 CONSTRUCTION 
 
180.08 QUALITY ASSURANCE - Not Used 
 
180.09 MEASUREMENT FOR PAYMENT - Not Used 
 
180.10 BASIS OF PAYMENT 
 
 
180.01 SCOPE 
 
This specification covers requirements for the management of excess materials. 
 
Where the management of excess material requirements of other Ontario Provincial Standard Specifications 
differs from this specification, the requirements of this specification will take precedence. 
 
 
180.02 REFERENCES 
 

This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 209 Swamp Excavation 
 
Ontario Provincial Standard Specification, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
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Canadian and Provincial Statutes 
 
Environmental Protection Act, R.S.O. 1990, c.E.19 & R.R.O. 1990, Regulation 347  
Transportation of Dangerous Goods Act, 1992, S.C. 1992, c. 34 
Fire Protection and Prevention Act, 1997, S.O. 1997, CHAPTER 4 
 
 
180.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bituminous Pavement means any combination of asphaltic material and aggregate, excluding asbestos 
modified asphaltic material. 
 
Commercial Waste means waste described as commercial waste in Regulation 347, under the 
Environmental Protection Act, Ontario. 
 
Concrete means concrete mixtures produced with Portland cement and may include blended hydraulic 
cement, supplementary cement materials, spent debris and silica sand abrasive blasting media from abrasive 
cleaning of concrete and reinforcing steel, and concrete brick and block and associated mortar. It may include 
embedded steel and excludes asbestos modified Portland cement concrete mixtures. 
 
Disposable Fill means excess material other than that disposed of at a certified disposal site and that is 
managed in berms and mounds and as fill other than in road embankments. 
 
Earth means earth as defined in OPSS 206. 
 
Excess Material means material removed under the Work specified in the Contract Documents for which 
management is not specified and includes surplus and unsuitable materials. 
 
Fabricated Metal and Plastic Products means metal and plastic products such as culverts, fence materials, 
and guide rails. It does not include containers, other packaging materials, storage tanks, septic tanks and 
ancillary equipment associated with sanitary sewage systems, septic systems, and fuel or lubricant 
dispensing and storage systems. 
 
Groundwater means subsurface water and water that occurs beneath the water table in soils and rock 
formations that are fully saturated. 
 
Manufactured Wood means wood that is not entirely natural wood. 
 
Masonry means clay brick and associated mortar. 
 
Natural Wood means stumps, trunks, branches, debris from tree and shrub removal, and wood products that 
are not treated, coated, or glued. 
 
Non-Hazardous Solid Industrial Waste means waste described as non-hazardous solid waste in 
Regulation 347, under the Environmental Protection Act, Ontario. 
 
Re-Use means using, processing, re-processing, or recycling of excess material into a construction material 
or other useful product and managed by these means for the Contract and other work. 
 
Rock means rock as defined in OPSS 206. 
 
Subject Waste means waste defined as subject waste in Regulation 347, under the Environmental Protection 
Act, Ontario. 
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Swamp Material means swamp material as defined in OPSS 209. 
 
Waste means excess material that is not managed by re-use, open burning, or as disposable fill and includes 
any excess material. 
 
Waterbody means waterbody as defined in OPSS 182. 
 
 
180.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
180.04.01 Submission Requirements 
 
180.04.01.01 Notification of Site Selection, and Property Owner Release  
 
A copy of the completed MTO form PH-CC-181, Site Selection Notification for Stockpiling Materials Managed 
Through Re-Use, or MTO form PH-CC-182, Site Selection Notification for Material Managed as Disposable 
Fill or both shall be submitted to the Contract Administrator and the property owner at least two weeks prior to 
the use of the property. These forms are not required for property owned by the Owner or designated for use 
in the Contract Documents. 
 
At the completion of such work, a completed copy of the MTO form PH-CC-183, Property Owner's Release, 
shall be provided to the Contract Administrator. 
 
180.04.01.02 Verification of Management by Disposal as Non-Hazardous Solid Industrial or 

Commercial Waste 
 
When excess material is managed by disposal as non-hazardous solid industrial or commercial waste, a copy 
of the weigh ticket or receipt provided by the disposal site operator shall be submitted to the Contract 
Administrator on a weekly basis. When such documentation is not available, written confirmation that the 
waste has been received shall be obtained from the operator of the disposal site and submitted to the 
Contract Administrator within two weeks after disposal activities are complete. 
 
Within three weeks of the completion of all disposal activities associated with the work, a completed copy of 
the MTO form PH-CC-184, Waste Quantity Report, shall be submitted to the Contract Administrator and shall 
account for all excess material managed by disposal as solid non-hazardous industrial or commercial waste. 
 
180.04.01.03 Notification of Forest Resource Licensees 
 
Forest resource licensees identified in the Contract Documents shall be notified at least two weeks prior to 
commencement of open burning. 
 
180.04.01.04 Environmental Compliance Approval 
 
When Environmental Compliance Approval(s)/Certificates of Approval for a Waste Management System or a 
Waste Disposal Site are required, a copy of such approval shall be submitted to the Contract Administrator 
prior to transporting excess material or waste from the Working Area. 
 
180.04.01.05 Subject Waste Documentation  
 
For each subject waste specified in the Contract Documents that is being shipped from the Working Area to a 
waste disposal site, the following shall be completed: 
 
a) The Contract Administrator shall be notified at least two weeks prior to the first shipment of subject waste, 

and at least 24 hours prior to each subsequent shipment of subject waste. 
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b) A Regulation 347 manifest with Part B completed by the carrier for each truckload of subject waste, shall 
be submitted to the Contract Administrator for Part A completion. Copies #1 and #2 of the manifest with 
Part A and B completed shall be retained by the Contract Administrator and the remaining copies #3 to #6 
returned to the carrier. 

 
c) Copy #6 of the Regulation 347 manifest shall be submitted to the Contract Administrator at the mailing 

address indicated on Part A of the manifest, within four weeks of the shipment of subject waste from the 
Working Area. 

 
For each subject waste that is generated by the Contractor’s operations and that is not specified in the 
Contract Documents that is being shipped from the Working Area to a waste disposal site, the following 
documentation shall be submitted to the Contract Administrator. 
 
a) Prior to shipment of the subject waste:  
 
 i. Test results from testing to determine the Regulation 347 waste class and characteristics of the 

subject waste from the Canadian Association for Laboratory Accreditation (CALA) accredited 
laboratory selected by the Contractor; 

 ii. Notification from the Ministry of the Environment, Conservation and Parks (MECP) Hazardous Waste 
Information Network (HWIN) of the registration of the subject waste to obtain a Regulation 347 
Generator Registration Number (GRN); and 

 iii. A duplicate of Copy #2 of the Regulation 347 manifest with Parts A and B completed and signed by 
the generator and carrier respectively. 

 
b) After shipment of the subject waste:  
 
 i. Notification of payment of all registration, manifest, and tonnage fees associated with the shipment 

from the MECP HWIN; 
 ii. A duplicate of Copy #6 of the Regulation 347 manifest with Part C completed and signed by the 

receiver; and 
 iii. Notification of de-activation of the Regulation 347 GRN in the MECP HWIN. 
 
A record of all test sample numbers and sample dates shall be kept and submitted to the Contract 
Administrator upon request. 
 
180.04.01.06 Excess Material Audit or Inventory Document 
 
When an excess material audit or inventory is imposed by statute or is a condition specified in the Contract 
Documents, a copy of the audit or inventory documents shall be provided to the Contract Administrator. 
 
180.04.01.07 Alternative Management Condition Approvals 
 
When certain excess material is to be managed according to the conditions approved in writing by the local 
District office of the MECP and such conditions differ from those specified in Table 1, a copy of such approval 
shall be submitted to the Contract Administrator at least two weeks prior to commencement of the work 
governed by the condition. 
 
 
180.07   CONSTRUCTION 
 
180.07.01 Conditions on Management of Excess Material - General 
 
Management of excess material shall be as described in Tables 1 and 2 and the appropriate subsections of 
this specification, unless prior alternative management conditions are approved in writing by the MECP. 
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When an excess material is a mixture of materials, it shall be managed in compliance with the most stringent 
conditions associated with any of the constituent excess material. 
 
When excess material includes asbestos waste, the asbestos waste shall be managed as specified in the 
Contract Documents. 
 
Excess materials shall not be permitted in waterbodies, and environmentally sensitive areas as identified in 
the Contract Documents, except when re-used according to the appropriate Ontario Provincial Standard. 
 
180.07.02 Conditions on Management by Re-Use 
 
Management of excess material by re-use for incorporation into the Work or for other designated re-use shall 
be as specified in the Contract Documents. 
 
Management by re-use shall otherwise be outside the Owner's property. 
 
Distance separations described in Table 2 do not apply for the following: 
 
a) Re-use of excess materials for the same purpose. 
 
b) Re-use of bituminous pavement, concrete, and masonry within a road right-of-way. 
 
c) Re-use of concrete as aggregate in bituminous pavement. 
 
d) Re-use of concrete as rip-rap, gabion stone, or rock protection according to the requirements of 

OPSS 1004. 
 
Except cutting for construction purposes, excess material consisting of manufactured wood shall not be 
reprocessed. 
 
180.07.03 Conditions on Management as Disposable Fill 
 
Management of excess material as disposable fill, including sidecasting of swamp material, within the 
Owner's property and on other property designated in the Contract Documents shall be as specified in the 
Contract Documents. 
 
Natural wood and debris from open fires may be managed as disposable fill only within a road right-of-way or 
on property with a boundary common to a road right-of-way, both within the Contract limits. 
 
Such material shall be top covered by at least 300 mm of earth or topsoil. 
 
180.07.04 Conditions on Management by Open Burning 
 
Management of excess material by open burning is permitted only when specified in the Contract Documents. 
Where management by open burning is permitted, it shall be subject to the following conditions and 
conducted according to the Fire Protection and Prevention Act, 1997 where it applies, and with any 
applicable, local, municipal by-law(s): 
 
a) A permit from the Ministry of Natural Resources and Forestry (MNRF) under the Fire Protection and 

Prevention Act, and/or applicable local or municipal by-law shall be obtained by the Contractor for open 
burning, as required. 

 
b) Open burning is prohibited in areas subject to a restricted fire zone order as issued by MNRF or to a 

smog alert advisory as issued by MECP. 
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180.07.05 Conditions on Management by Disposal as Non-Hazardous Solid Industrial or 
Commercial Waste 

 
Management of excess material by disposal as non-hazardous solid industrial or commercial waste at 
receiving sites designated in the Contract Documents shall be as specified in the Contract Documents. 
 
When receiving sites are not specified in the Contract Documents for management by disposal as 

non-hazardous solid industrial or commercial waste, such material shall be disposed of at sites identified by 
the Contractor. 
 
Non-hazardous solid industrial or commercial waste shall be transported from the Working Area directly to a 
site that has an Environmental Compliance Approval/Certificate of Approval for a Waste Disposal Site that is 
valid for non-hazardous solid industrial or commercial waste. 
 
180.07.06 Conditions on Management by Stockpiling 
 
Management of excess material by stockpiling within the Owner's property and on other property designated 
in the Contract Documents shall be as specified in the Contract Documents. 
 
Stockpiling shall otherwise be outside the Owner's property. 
 
Stockpiles of bituminous pavement, concrete, and masonry shall be separated according to Table 2 unless 
either of the following occurs: 
 
a) Stockpiles are located within a road right-of-way or on property with a boundary common to a 

right-of-way, both within the Contract limits for a period not exceeding 120 Days. 
 
b) Stockpiles are located within a provincial or municipal works yard or in a commercially licensed pit or 

quarry. 
 
For all other excess materials, where Table 1 indicates that stockpiling is subject to management conditions in 
Table 2, such management conditions shall only apply to stockpiles that are to be in place for a period 
exceeding 120 Days. 
 
180.07.07 Conditions on Management by Disposal as Subject Waste 
 
When an excess material is identified as a dangerous goods waste, or a subject waste specified in the 
Contract Documents, management shall be as follows: 
 
a) Subject waste shipments shall be manifested and transported directly to a certified waste disposal site.  

 
b) When the subject waste is also a dangerous good as defined in the Transportation of Dangerous Goods 

Act (TDGA), the carrier shall provide all necessary TDGA labels and placards. 
 
When an excess material generated by the Contractor’s operations may be subject waste and it is not 
specified in the Contract Documents, the Contractor shall be responsible to manage it according to the 
following: 
 
a) Conduct sampling and testing using a laboratory certified by the CALA selected by the Contractor to 

determine whether it is subject waste and to determine the Regulation 347 waste class and 
characteristics. 

 
b) Register all subject waste in the MECP HWIN and obtain a Regulation 347 GRN for disposal. 
 
c) Package and label all subject waste for transportation and disposal. 
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d) Arrange for shipment of all subject waste to a certified waste disposal site using a certified carrier. 
  
e) Complete Part A of a Regulation 347 manifest including the GRN obtained from the MECP HWIN and 

provide the manifest to the certified carrier for completion of Part B. 
 
f) Provide a duplicate of Copy #2 of the Regulation 347 manifest to the Contract Administrator with Parts A 

and B completed and signed. 
 
g) Pay all registration, manifest and tonnage fees associated with subject waste disposal in the MECP 

HWIN. 
 
h) De-activate the GRN in the MECP HWIN after shipment of all subject waste to a certified waste disposal 

site is complete and acceptance of the subject waste is acknowledged by the receiver completing and 
signing Part C of the Regulation 347 manifest. 

  
i) Provide a duplicate of Copy #6 of the Regulation 347 manifest to the Contract Administrator upon receipt 

from the receiver. 
 

When an excess material is tested and found not to be a dangerous good waste or a subject waste, it shall be 
managed by disposal as Non-Hazardous Solid Industrial or Commercial Waste according to this specification.  
 
 
180.10 BASIS OF PAYMENT 
 
Payment for the management of excess material shall be included in the tender items requiring such 
management and shall include all costs associated with acquiring approvals, releases, and agreements. 
 
Payment for the management of excess material that is subject waste generated by the Contractor’s 
operations and not specified in the Contract Documents by the Owner, and is in addition to the cost of 
disposal as non-hazardous, solid industrial, or commercial waste, shall be administered as a Change in the 
Work, with provisions subject to testing to verify that the excess material is subject waste. 
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TABLE 1 

Excess Material Management Conditions 
 

EXCESS MATERIAL 
DESCRIPTION 

Subsection in This Specification 

Conditions on 
Management 

by Re-Use 

Conditions on 
Management as 
Disposable Fill 

Conditions on 
Management by 
Open Burning 

Conditions on 
Management by 

Disposal as Non-
hazardous Solid 

Industrial or 
Commercial Waste 

Conditions on 
Management by 

Stockpiling 

EARTH Yes Yes n/a Yes Yes 

SWAMP 
MATERIAL 

Yes 
Yes 

TABLE 2 
n/a Yes 

Yes 
TABLE 2 

AGGREGATE Yes Yes n/a Yes Yes 

ROCK Yes Yes n/a Yes Yes 

BITUMINOUS 
PAVEMENT 

Yes 
TABLE 2 

Not  
Permitted 

n/a Yes Yes 

CONCRETE 
Yes 

TABLE 2 
Not 

Permitted 
n/a Yes Yes 

MASONRY 
Yes 

TABLE 2 
Not 

Permitted 
n/a Yes Yes 

MANUFACTURED 
WOOD 

Yes 
Not 

Permitted 
Not 

Permitted 
Yes 

Yes 
TABLE 2 

NATURAL WOOD Yes 
Yes 

TABLE 2 
Yes Yes 

Yes 
TABLE 2 

DEBRIS FROM 
OPEN FIRES 

n/a 
Yes 

TABLE 2 
n/a Yes 

Yes 
TABLE 2 

METAL/PLASTIC 
POLYSTYRENE 
PRODUCTS 

Yes 
Not 

Permitted 
Not 

Permitted 
Yes Yes 

SUBJECT WASTE Subject waste shall be managed as specified in the subsection for Conditions on Management by 
Disposal as Subject Waste. 

MATERIALS 
SUSPECTED OF 
BEING 
CONTAMINATED 

When excess materials that were not generated by the Contractor’s operations and are not 
specified in the Contract Documents, are suspected of being contaminated, direction on their 
management shall be obtained from the Contract Administrator. 

OTHER MATERIALS Excess materials that are not listed above shall be managed as specified in the subsection for 
Conditions on Management by Disposal as Non-Hazardous Solid Industrial or Commercial Waste, 
unless prior alternative management conditions are approved in writing by the MECP.  
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TABLE 2 

Excess Material Management Distance Separation Requirements 
 

Adjacent Feature Minimum Distance Separation 

Groundwater 2 m (Above) 

Waterbodies 30 m 

Water Wells 100 m 

Residences 100 m 
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330.01 SCOPE 
 
This specification covers the requirements for in-place full depth reclamation of bituminous pavement and 
mixing with a portion of the underlying granular, and shaping and compacting the processed materials as 
granular base. 
 
330.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the Ontario 
Ministry of Transportation. 
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Use of this specification or any other specification shall be according to the Contract Documents. 
 
330.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
330.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents. When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 301 Restoring Unpaved Roadway Surfaces 
OPSS 501 Compacting 
 
Ontario Ministry of Transportation Publications 
 
MTO Laboratory Testing Manual: 
LS-621 Determination of Amount of Asphalt-Coated Particles in Coarse Aggregate 
 
 
330.07 CONSTRUCTION 
 
330.07.01 General 
 
The work of in-place full depth reclamation shall consist of pulverizing the existing bituminous pavement, mixing 
the processed material with the underlying granular material, and shaping and compacting the blended material 
and the existing shoulders. 
 
330.07.02 Operational Constraints 
 
The in-place full depth reclamation including pulverizing, mixing, shaping, and compacting to final grade shall 
be completed across the full pavement width prior to closing down operations each day. 
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The existing shoulders shall also be shaped and compacted to grade prior to closing down operations each 
day. 
 
330.07.03 Reclamation of Bituminous Pavement and Underlying Granular 
 
The bituminous pavement and underlying granular shall be reclaimed to the depths specified in the Contract 

Documents.  The tolerance for the average depth of processing shall be  15 mm from the depth specified. 
 
The processed depth shall be such that the blended material shall contain a maximum of 50% by mass of 
asphalt coated aggregate in the final blend as determined by LS-621. 
 
The operation of full depth reclamation shall ensure that 100% of the mixed material passes the 26.5 mm sieve 
and not more than 75% passes the 4.75 mm sieve. 
 
330.07.04 Surface Shaping and Compacting 
 
The graded surface of the processed material, including existing shoulder, shall be according to the 
requirements of OPSS 301.  The material shall be compacted as specified in OPSS 501.  Scarifying and fine 
grading to the specified lines and grades shall be carried out immediately prior to paving. 
 
Surfaces of processed material that have been exposed to traffic and are to receive granular base material to 
depths of up to 100 mm as required in the Contract shall be scarified immediately prior to placement of the base 
course material. 
 
330.07.05 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
330.08 QUALITY ASSURANCE 
 
330.08.01 Samples for Testing 
 
Samples for testing may be taken by the Contract Administrator to ensure that the mix is according to LS-621. 
 
 
330.09 MEASUREMENT FOR PAYMENT 
 
330.09.01 Actual Measurement 
 
330.09.01.01 In-Place Full Depth Reclamation of Bituminous Pavement and Underlying 

Granular 
 
Measurement of in-place full depth reclamation of bituminous pavement and underlying granular shall be by 
horizontal area processed in square metres. 
 
330.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
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330.10   BASIS OF PAYMENT 
 
330.10.01 In-Place Full Depth Reclamation of Bituminous Pavement and Underlying 

Granular - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Payment for granular base shall be made under the appropriate roadway granular item. 
 
For the purposes of the Changes in the Work clause of the MTO General Conditions of Contract, the depths of 
pavement to be processed shown in the Contract Documents shall be deemed to be incorrect only when the 
average depth of all processing differs by more than 15 mm from the equivalent average depth derived from 
measurements taken by the Contract Administrator during the processing operation. 
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Appendix 330-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during the 

design stage of a contract, on the use of the OPS specification in a municipal contract.  This appendix 
does not form part of the standard specification.  Actions and considerations discussed in this appendix 
are for information purposes only and do not supersede an Owner’s design decisions and methodology. 

 

Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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330.01 SCOPE 
 
This specification covers the requirements for in-place full depth reclamation of bituminous pavement and 
mixing with a portion of the underlying granular, and shaping and compacting the processed materials as 
granular base. 
 
 
330.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 301 Restoring Unpaved Roadway Surfaces 
OPSS 501 Compacting 
 
Ontario Ministry of Transportation Publications 
 
MTO Laboratory Testing Manual: 
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LS-621 Determination of Amount of Asphalt-Coated Particles in Coarse Aggregate 
 
 
330.07 CONSTRUCTION 
 
330.07.01 General 
 
The work of in-place full depth reclamation shall consist of pulverizing the existing bituminous pavement, 
mixing the processed material with the underlying granular material, and shaping and compacting the blended 
material and the existing shoulders. 
 
330.07.02 Operational Constraints 
 
The in-place full depth reclamation including pulverizing, mixing, shaping, and compacting to final grade shall 
be completed across the full pavement width prior to closing down operations each day. 
 
The existing shoulders shall also be shaped and compacted to grade prior to closing down operations each 
day. 
 
330.07.03 Reclamation of Bituminous Pavement and Underlying Granular 
 
The bituminous pavement and underlying granular shall be reclaimed to the depths specified in the Contract 

Documents. The tolerance for the average depth of processing shall be  15 mm from the depth specified. 
 
The processed depth shall be such that the blended material shall contain a maximum of 50% by mass of 
asphalt coated aggregate in the final blend as determined by LS-621. 
 
The operation of full depth reclamation shall ensure that 100% of the mixed material passes the 26.5 mm 
sieve and not more than 75% passes the 4.75 mm sieve. 
 
330.07.04 Surface Shaping and Compacting 
 
The graded surface of the processed material, including existing shoulder, shall be according to the 
requirements of OPSS 301. The material shall be compacted as specified in OPSS 501. Scarifying and fine 
grading to the specified lines and grades shall be carried out immediately prior to paving. 
 
Surfaces of processed material that have been exposed to traffic and are to receive granular base material to 
depths of up to 100 mm as required in the Contract shall be scarified immediately prior to placement of the 
base course material. 
 
330.07.05 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
330.08 QUALITY ASSURANCE 
 
330.08.01 Samples for Testing 
 
Samples for testing may be taken by the Contract Administrator to ensure that the mix is according to LS-621. 
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330.09 MEASUREMENT FOR PAYMENT 
 
330.09.01 Actual Measurement 
 
330.09.01.01 In-Place Full Depth Reclamation of Bituminous Pavement and Underlying 

Granular 
 
Measurement of in-place full depth reclamation of bituminous pavement and underlying granular shall be by 
horizontal area processed in square metres. 
 
330.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
330.10   BASIS OF PAYMENT 
 
330.10.01 In-Place Full Depth Reclamation of Bituminous Pavement and Underlying 

Granular - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Payment for granular base shall be made under the appropriate roadway granular item. 
 
For the purposes of the Changes in the Work clause of the MTO General Conditions of Contract, the depths 
of pavement to be processed shown in the Contract Documents shall be deemed to be incorrect only when 
the average depth of all processing differs by more than 15 mm from the equivalent average depth derived 
from measurements taken by the Contract Administrator during the processing operation. 
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363.01 SCOPE 
 
This specification covers the requirements for repairing rigid pavement with precast concrete slabs using either 

the Fort Miller Super-Slab Method or the Michigan Method. The work may include both continuous and 
intermittent slab repairs. 
 
363.01.01  Specification Significance and Use 
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This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the Ontario 
Ministry of Transportation.   
 
Use of this specification or any other specification shall be according to the Contract Documents. 
 
363.01.02  Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
  
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
363.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents.  When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 350 Concrete Pavement and Concrete Base 
OPSS 360 Full Depth Repair of Concrete Pavement or Base 
OPSS 369 Sealing or Resealing of Joints and Cracks in Concrete Pavement and Concrete Base 
OPSS 510 Removal 
OPSS 904 Concrete Structures 
OPSS 905 Steel Reinforcement for Concrete 
OPSS 929 Abrasive Blast Cleaning - Concrete Construction 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1002 Aggregates - Concrete 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
OPSS 1440 Steel Reinforcement for Concrete 
OPSS 1441 Load Transfer Assemblies 
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Ontario Ministry of Transportation Publications 
 
MTO Laboratory Testing Manual: 
LS-602 Sieve Analysis of Aggregates 
LS-619 Resistance of Fine Aggregate to Degradation by Abrasion in the Micro-Deval Apparatus 
LS-704 Plastic Limit and Plasticity Index of Soils 
 
MTO Materials Engineering and Research Report: 
MERO-019 Falling Weight Deflectometer (FWD) Testing Guideline (ISBN 0-7794-8720-6 Print) 
 
CSA Standards 
 
A23.1/23.2-04 Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard 

Practices for Concrete 
A3000-03 Cementitious Materials Compendium 
A3004-C2 Test Method for Determination of Compressive Strengths [Part of CAN/CSA A3000-03, 

Cementitious Materials Compendium] 
 
ASTM International 
 
C 939C939-02 Flow of Grout for Preplaced-Aggregate Concrete (Flow Cone Method) 
 
 
363.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bedding Grout means a thin non-structural grout pumped into the grout distribution system that is cast in the 

bottom of the Fort Miller Super-Slab Method to fill voids beneath the slabs to provide uniform support to the 
slab. 
 
Cement Treated Base means granular base material stabilized with Portland cement. 
 
Continuous Precast Concrete Slab Repair means the continuous replacement of multiple consecutive slabs 
of concrete pavement with inter-connecting precast concrete slabs.  
 
Diamond Grinding means altering the profile and texture of a concrete pavement surface by using grinding 
equipment that employs diamond tip blades. 
 
Intermittent Precast Concrete Pavement Slab Repair means a 2 to 4.5 m long repair carried out using a 
single precast slab. 
 
 
363.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
363.04.01 Submission Requirements 
 
363.04.01.01 Precast Concrete Pavement Slab Repair Plan 
 
At least 2 weeks prior to the start of the work, details on the method of the following operations shall be 
submitted to the Contract Administrator: 
 
a) Fabrication, transportation, and installation of each precast concrete slab repair method. 
 
b) Removal of existing concrete (i.e., sawcutting, removal, equipment, and disposal). 
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c) Removal of hot mix asphalt repair. 
 
d) Base preparation. 
 
e) Precast slab placement. 
 
f) Grouting (i.e., equipment to be used for mixing and installing). 
 
363.04.01.02 Precast Concrete Mix Design 
 
The precast concrete mix design shall be submitted to the Contract Administrator at least 2 weeks prior to the 
start of the work.   
 
Documentation shall be included with the submission of the mix design that demonstrates the proposed mix 
design and materials meet the requirements of this specification, including the air void system in the hardened 
concrete and the minimum specified 28-Day compressive strength.   
 
All supporting test data shall not be more than 12 months old at the time the concrete mix design is submitted 
to the Contract Administrator.  
 
363.04.01.03 Flowable Fill Mix Design - Michigan Method 
 
When flowable fill is used as a levelling material, a concrete mix design for flowable fill shall be submitted to the 
Contract Administrator at least 2 weeks prior to the start of the work. Trial batch documentation shall also be 
submitted to the Contract Administrator for review a minimum of 7 Days prior to placement.  
 
363.04.01.04 Proprietary Concrete Repair Material (PCRM) - Product Details 
 
At least 7 Days prior to commencement of the work, the name of the PCRM selected for use and the 
manufacturer’s specifications and recommendations for placement shall be submitted to the Contract 
Administrator. The submission shall also include documentation verifying the suitability of the product for the 
application and evidence of successful performance in a similar application. The PCRM and supporting 
information provided shall be acceptable to the Owner. 
 
363.04.01.05 Chipping Hammer 
 
At least one week prior to commencement of the work, a copy of the manufacturer’s published specifications 
on the chipping hammers to be used shall be submitted to the Contract Administrator. 
 
 
363.05 MATERIALS 
 
363.05.01 Precast Concrete Slabs 
 
363.05.01.01 General 
 
The minimum compressive strength of concrete at 28 Days shall be 30 MPa.  Testing of the concrete 
compressive strength shall be carried out according to CSA A23.2. 
 
The air void parameters of the hardened concrete shall be a minimum air content of 3% and a maximum spacing 
factor of 0.230 mm. 
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Concrete shall meet the requirements of the materials section of OPSS 350 and OPSS 1350 with the following 
exceptions and additions: 
 
a) Concrete aggregates shall be according to OPSS 1002. 
 
b) The nominal maximum size of coarse aggregate shall be 19 mm. 
 
363.05.01.02 Finishing 
 
Finishing of precast concrete slabs shall be according to OPSS 350. 
 
363.05.01.03 Texturing of Surface 
 
Texturing of the precast concrete slab surface shall be according to OPSS 350 except that manual devices may 
be used to provide the required tined texture. 
 
363.05.01.04 Dimensions 
 
Precast concrete slabs shall be full lane width and length of 2 to 4.5 m.  Prior to fabrication, the concrete 
thickness at each repair location shall be determined.  Slabs may be cast a maximum of 15 mm thinner that the 
existing concrete to be repaired to accommodate the bedding material. 
 
363.05.02 Fine Aggregate for Base Preparation - Fort Miller Super-Slab® Method 
 
Fine aggregate for base preparation shall be 100% crushed fine aggregate with a plasticity index of 0% 
according to LS-704 and a maximum micro-Deval abrasion loss of 35 according to LS-619.  Fine aggregate 
means that portion of aggregate material passing the 4.75 mm sieve when tested according to LS-602. 
 
363.05.03 Flowable Fill - Michigan Method 
 
Flowable fill shall consist of a mixture of Portland cement, coarse and fine aggregate, fly ash, and water, and 
may contain air entraining admixture or ground granulated blast furnace slag or both. 
 
Portland cement shall be Type GU cement according to CSA A3000. 
 
Fly ash shall be according to CSA A3000. 
 
Coarse and fine aggregate shall meet the requirements of OPSS 1002 and shall have a maximum aggregate 
size of 12.5 mm. 
 
The compressive strength of the flowable fill mixture shall not be less than 0.5 MPa or greater than 1.0 MPa at 
28 Days. 
 
If an air entraining admixture is used, then the air content of the flowable fill shall not exceed 35% of the flowable 
fill volume. 
 
363.05.04 Bedding Grout - Fort Miller Super-Slab® Method 
 
Bedding grout shall be a mixture of cement, water, and plasticizing admixture.  The grout mixture shall have a 
flow rate of 17 to 22 seconds as measured by ASTM C 939C939 to ensure fluidity.  The compressive strength 
of the bedding grout shall be a minimum of 2.0 MPa at 12 hours. 
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363.05.05  Tie Bars and Dowel Bars 
 
Tie bars shall be according to OPSS 1440.  Dowel bars shall be according to OPSS 1441. 
 
363.05.06 Expansion Caps for Dowel Bars 
 
Caps shall be tight-fitting and made of compressible, non-absorptive, closed cell polyethylene that will allow 
approximately 6 mm movement at the end of the dowel bar. 
 
363.05.07 Bond Breaker 
 
Dowel bars shall be coated with RC-250, Tectyl 506, or an approved equivalent. 
 
363.05.08 Proprietary Concrete Repair Material (PCRM) 
 
The PCRM selected shall be suitable for the application. 
 
The minimum compressive strength of the PCRM at 28 Days shall be 30 MPa. 
 
The PCRM for use in the dowel grout of the Fort Miller Super-Slab® Method shall be capable of being pumped 
into the inverted dovetail slots. 
 
363.05.09 Epoxy Adhesives 
 
Epoxy adhesives shall be from the Owner’s approved product list and shall be of the type intended for horizontal 
dowel application and mixed in the cartridge nozzle. 
 
363.05.10 Joint Materials 
 
The joint sealant material shall be according to OPSS 369. 
 
363.05.11 Water 
 
Water shall be according to OPSS 1302. 
 
 
363.06 EQUIPMENT 
 
363.06.01 Screeding Device for Base Preparation 
 
The screeding device used for fine grading for base preparation shall be laser or otherwise mechanically 
controlled and shall be capable of fine grading fully compacted fine aggregate or flowable fill to a tolerance of 
3 mm. 
 
363.06.02 Gang Drill 
 
The gang drill shall consist of not less than three independently powered pneumatic drills. 
 
363.06.03 Chipping Hammer 
 
Chipping hammers shall be hand held and have a maximum weight of 9.0 kg prior to any handle modification, 
where applicable, and a maximum piston stroke of 102 mm.  All hammers shall have the manufacturer’s name 
and parts or model number engraved on them by the manufacturer.  All information shall be clearly legible.  The 
manufacturer’s published specifications shall be the sole basis for determining weight and piston stroke. 
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363.06.04  Gang Saw 
 
The gang saw shall have gang-mounted diamond saw blades and shall be capable of cutting at least 3 parallel 
slots simultaneously at a slot spacing of 300 mm within a tolerance of  3 mm. 
 
363.06.05 Compressor - Air Blasting 
 
The compressor for air blasting shall have a minimum capacity of 3.5 m3/min.  The compressed air shall be free 
from oil and other contaminants. 
 
363.06.06 Consolidating Equipment 
 
Internal vibrators used to consolidate the PCRM in the dowel bar slots shall have a maximum diameter of 
25  mm and shall have a resilient covering that will not damage the epoxy coated reinforcement during use. 
 
363.06.07 Hand Finishing Equipment 
 
Hand finishing equipment shall be according to OPSS 904. 
 
363.06.08 Straight Edges 
 
Straight edges shall be according to OPSS 904. 
 
 
363.07 CONSTRUCTION 
 
363.07.01 General 
 
Precast concrete pavement slab repairs shall be carried out at the locations identified in the Contract 
Documents.  The work may include both continuous and intermittent slab repairs. 
 
Acceptable methods of intermittent slab repair are the Fort Miller Super-Slab® Method and the Michigan Method, 
as modified by the requirements of this specification. 
 
Acceptable methods of continuous slab repair are the Fort Miller Super-Slab® Method as modified by the 
requirements of this specification, or an alternative continuous precast method with demonstrated and 
documented good field performance under similar conditions, such as precast, prestressed concrete. 
 
363.07.01.01 Fort Miller Super-Slab® Method 
 
In the Fort Miller Super-Slab® Method, the work shall consist of fabricating precast concrete pavement slab 
repairs (i.e,Super-Slab®), sawcutting and removing the existing concrete pavement, repairing and compacting 
the existing subbase, as necessary, placing and grading fine aggregate base material, inserting and securing 
dowel bars and tie bars, placing precast slabs, installing PCRM in inverted dovetail slots, installing bedding 
grout beneath the slabs, and sealing of joints. 
 
363.07.01.02 Michigan Method 
 
In the Michigan Method, the work shall consist of fabricating precast concrete pavement slab repairs with dowel 
bars, sawcutting and removing the existing concrete pavement, constructing dowel bars slots, placing of 
flowable fill levelling material, placing precast slabs, installing PCRM in dowel bar slots, and sealing of joints. 
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363.07.01.03  Trial Slab Repair 
 
Prior to carrying out the precast concrete pavement slab repair, the ability to successfully carry out the slab 
repair according to this specification shall be demonstrated to the Contract Administrator by placing a trial repair 
slab within the Contract limits. 
 
In lieu of a trial slab repair, the Contract Administrator may accept evidence demonstrating the ability to 
successfully conduct the slab repair with the same equipment, placing crew, and methodology to meet the 
Contract requirements for conducting the slab repair on any Contract within the last 12 months. 
 
The trial slab repair shall be conducted on both the intermittent slab and continuous slab.  The location of the 
trial slab repair shall be proposed to the Contract Administrator for approval. The Contract Administrator shall 
be given a minimum of 48 hours notice prior to the trial slab repair. 
 
The Contract Administrator shall allow the slab repair work to continue based on an acceptable visual 
assessment of the trial.  When the slab repair is rejected by visual assessment, additional trial slab repairs shall 
be performed until the slab repair meets the requirements of this specification. 
 
Unacceptable trial repair slabs shall be repaired, removed, or reinstalled, as required. 
 
363.07.02 Operational Constraints 
 
Perimeter sawcutting of the removal area shall not be carried out more than 1 week in advance of the expected 
date of repair. 
 
Bedding grout and dowel grout shall be carried out as soon as possible after the installation of the precast 
concrete pavement slab. 
 
The temperature of the flowable fill mixture used for the Michigan Method, as manufactured and delivered, shall 
be at least 10 ºC. Placement of flowable fill shall not be allowed if the anticipated air temperature will be 2 ºC 
or less in the 24 hour period following proposed placement. 
 
The PCRM shall not be placed when the air temperature is outside the manufacturer’s recommended 
temperature range or is likely to fall or rise outside the range throughout the duration of the material placing 
operation. Prior to placing the PCRM, it shall be demonstrated to the Contract Administrator that the existing 
concrete temperature in the repair area meets the manufacturer’s requirements by measuring and recording 
the substrate temperatures using a contact thermometer or infrared thermometer.  
 
Construction vehicles, equipment, or traffic shall not be permitted to travel on the precast repair until the PCRM 
has attained a minimum compressive strength of 20 MPa. 
 
Each repair location shall be completed within the time period specified in the Contract Documents.  If the repair 
is not progressing at a rate that will permit the full restoration of traffic within the allowable time period, 
appropriate measures acceptable to the Contract Administrator shall be undertaken to allow opening of the 
road to traffic. Full depth precast concrete slab repairs shall replace the above temporary work during the next 
scheduled closure. 
 
363.07.03 Removals 
 
A template shall be used to precisely delineate the limits of the areas to be repaired within a tolerance of 12 mm. 
Repairs shall be the full width of the lane and full depth of concrete or hot mix asphalt repair. 
 
Concrete removal shall be carried out according to OPSS 510. The outer limits of the removal area shall be 
sawcut full depth and shall not be overcut by more than 250 mm into the adjacent concrete that is to remain in 
place. Overcuts shall be filled with a proprietary product acceptable to the Owner.  
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Concrete removal shall be by lift-out method. Removals shall be carried out without damaging the adjacent 
concrete pavement or asphalt shoulder or disturbing the underlying base.  Heavy breaking equipment such as 
hoe rams shall not be used in the removal operation.  The concrete pavement shall not be broken in place. 
 
If the adjacent concrete is damaged or cracked due to the removal procedure, the damaged concrete shall be 
repaired according to OPSS 360.  Asphalt surfaces damaged during the removal process shall be repaired.  A 
proposal for repairs shall be provided to the Contract Administrator for approval. 
 
363.07.04 Base Preparation 
 
363.07.04.01 General 
 
Levelling material shall be either a flowable fill for the Michigan Method or fine aggregate for the Fort Miller 

Super-Slab Method meeting the requirements of this specification.   
 
Micro-grinding of the existing cement treated base is recommended if minor adjustment for the base level is 
required. 
 
363.07.04.02  Flowable Fill - Michigan Method 
 
The batching equipment shall have devices designed to measure the specified quantities of each component 
material and mixing shall be of sufficient duration to ensure uniform consistency of the mixture.  Water content 
shall be maintained so that compressive strengths are achieved and a uniform, flowable mixture is developed 
that is essentially self-levelling when placed. 
 
363.07.04.03 Fine Aggregate - Fort Miller Super-Slab® Method 
 
Fine aggregate shall be compacted then fine graded using a screeding device capable of grading the fully 
compacted bedding material to the required tolerance. 
 
363.07.05 Steel Reinforcement 
 
Steel reinforcement shall be according to OPSS 905. 
 
363.07.06 Dowel Bar Installation - Michigan Method 
 
363.07.06.01 Sawcutting Dowel Bar Slots 
 
Slots shall be created using gang saws.  The slots shall be 65 mm wide by 450 mm long and to a maximum 
depth to allow the dowel bar to be placed at mid-slab depth with 12 mm cover under the bar.  The slots shall 
be parallel to the centreline of the roadway with a maximum tolerance of 3 mm from a parallel line. 
 
Equipment shall not cause damage to the existing pavement.  All slurry from the sawcutting operation shall be 
removed from the slot and pavement.  Over-cutting dowel bar slots is not permitted. 
 
363.07.06.02 Concrete Removal in Dowel Bar Slots 
 
Chipping hammers shall be used to remove concrete within the slots.  Concrete shall be removed to ensure the 
bottom of the slot is level and in such a manner as to prevent damage to the concrete remaining in place.  If 
the concrete removal operation causes damage to the adjacent concrete pavement, corrective action shall be 
taken immediately. 
 
If during the removal process the adjacent concrete is damaged due to the removal operation, the damaged 
concrete shall be repaired as a partial depth repair according to OPSS 360. 
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The chipping hammers shall not be permitted to break through the concrete.  In the event of a break through or 
if a crack develops within a slot, the repair shall be treated as a full depth repair and the entire joint within the 
lane shall be removed and replaced with a 2 m full depth concrete repair according to OPSS 360. 
 
363.07.06.03 Slot Cleaning 
 
All concrete surfaces within the slot shall be solid, free from loose or unsound fragments.  All concrete surfaces 
shall be abrasive blast cleaned according to OPSS 929 and all dust and loose material shall be removed from 
the prepared surface by using compressed air. 
 
363.07.06.04 Placing the PCRM in Dowel Bar Slots - Michigan Method 
 
All concrete surfaces within the slot shall be in accordance with manufacturer’s requirements.  Care shall be 
taken to prevent standing water in the slot.  Prior to placing the PCRM, all excess water shall be removed with 
compressed air. 
 
The treatment of the concrete surfaces within the slot with a bonding agent, if required by the manufacturer, 
and the mixing, placing, finishing, and curing of the PCRM shall be done according to the manufacturer’s 
recommendations.  A metering or measuring device shall be used to establish the correct amount of mixing 
water. All batches of PCRM shall be consistent. 
 
PCRM shall not be spilled onto the adjacent concrete surface when placing in slots. The PCRM shall be vibrated 
to consolidate the material into the slot and around the dowel bar.  
 
The PCRM shall be finished flush with the surface of the concrete and all excess material removed immediately.  
Hand finishing shall be minimized to prevent overworking of the repair. The PCRM shall be cured according to 
the manufacturer’s recommendations. 
 
363.07.07 Dowel Bar and Tie Bar Installation - Fort Miller Super-Slab® Method 
 
Gang drills shall be used to drill holes in the existing concrete for insertion of dowel bars.  The diameter of the 
drill holes shall be no more than 5 mm larger than the diameter of the dowel bars or tie bars.  Drill holes shall 
be thoroughly cleaned by air blowing from the back of the drill hole outwards.  Drilling equipment shall be used 
in a manner to ensure adjacent pavement is not damaged. 
 
Dowel bars and tie bars shall be secured into the existing concrete with an epoxy adhesive.  The epoxy adhesive 
shall be injected into the back of the cleaned drill hole and the dowel bar or tie bar with grout retention disks 
attached, and shall be inserted to ensure the bars are completely encased with epoxy adhesive for the full depth 
of the hole.  Tie bars and dowel bars shall be installed as specified in the Contract Documents.  Tie bars are 
only required for continuous repairs. 
 
363.07.08 Slab Installation - Fort Miller Super-Slab® Method 
 
Slabs shall be guided into position during installation using guide bars inserted in bedding grout port holes to 
align slabs during setting.  The use of pry bars or wedges in joints for alignment purposes shall not be permitted. 
 
The vertical differential between adjacent slabs shall be less than 6 mm.  If the vertical differential is greater 
than 6 mm, the slab shall be removed, the base re-graded, and the slab reset until the differential is less than 
6 mm prior moving on to the next slab. 
 
If slabs are to be opened to traffic before they are grouted, incompressible shims shall be placed at approximate 
¼ points in both the transverse and longitudinal joints to maintain horizontal alignment of the new precast slabs 
until they are grouted.  
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If un-grouted slabs are vertically displaced so that the vertical differential is greater than 6 mm as described 
above, the slab shall be removed, the base re-graded, and the slab reset prior to grouting, or the surface shall 
be brought to the required tolerance by grinding as required by this specification. 
 

363.07.09 Placing the Dowel Grout and Bedding Grout - Fort Miller Super-Slab  
Method 

 
Foam grout dams shall be installed at the open ends of the transverse joint to be grouted to prevent dowel grout 
from escaping during the installation.  Dowel grout shall be mixed in strict accordance with the instructions 
provided by the manufacturer.  The volume of water shall be measured accurately for each batch by weighing 
the batch water or by using calibrated pails that are perforated at a level to ensure the correct amount of water 
is mixed with each bag of grout.  Dowel grout shall be pumped in the back port of each dowel slot until it comes 
out the second port in the same slot.  Foot shall be placed over the second port and pumping shall be continued 
until the grout flows along the joint to the next slot.  The same procedure shall be repeated for the back port of 
the next slot.  The grout level in previously filled ports shall be continually monitored.  Grout shall be added, as 
necessary, to keep the grout level in the ports even with the top of the slab and in the joints above the top of 
the slots.  
 
Bedding grout shall be placed after the dowel grout has been installed.  Bedding grout shall be mixed in strict 
accordance with the instructions provided by the manufacturer of the viscosity-reducing admixture.  Bedding 
grout shall be pumped in the lowest port of the slab until it comes out the corresponding port at the other end 
of the slab.  While filling the remaining ports in the slab, the grout level shall be continually monitored in 
previously filled ports and grout added, as required, to keep the grout level in the ports even with the top of the 
slab.  This will maintain a safe and adequate head pressure on the bedding grout until all voids under the slab 
are filled.   
 
Before the bedding grout fully sets, the top 50 mm of bedding grout in each port shall be removed and replaced 
with PCRM. The PCRM in all ports shall be finished flush and matching with the surface of the concrete and all 
excess material removed immediately. 
 
363.07.10 Tolerances 
 
363.07.10.01 Dowel Bar and Tie Bar Tolerances 
 
Dowel bars shall be installed mid-depth of the concrete slab in a plane with the pavement surface and parallel 
to the centreline of the road.  Tie bars shall be installed mid-depth of the concrete slab in a plane with the 
pavement surface and perpendicular to the longitudinal lane edge sawcut face.  The tolerance for the alignment 
of dowel bars and tie bars shall be ± 15 mm along the length of the bar in both the vertical and horizontal planes 
of the pavement and parallel to the direction of traffic. 
 
363.07.10.02 Surface Tolerances 
 
The surface of the precast concrete slab repair shall join flush with the existing concrete pavement.  Surface 
tolerance of intermittent repair slabs shall be so that when tested with a 3 m long straight edge placed in the 
longitudinal direction there shall not be a gap greater than 6 mm between the bottom of the straight edge and 
the surface of the pavement.  Surface tolerance of continuous slabs shall be so that the gap is not greater than 
6 mm when the straight edge is placed in any location and direction, including the edge of pavement, except 
across the crown or drainage gutters. 
 
363.07.11 Joint Sealing 
 
All longitudinal and transverse joints shall be sealed according to OPSS 369. 
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363.07.12 Sampling and Testing 
 
363.07.12.01 General 
 
All samples, including those handled by a commercial carrier shall be accompanied by a sample data sheet 
and any additional documents as specified elsewhere in the Contract Documents. When not specified or not 
included on the sample data sheet, samples shall be delivered with a transmittal form identifying the following 
information: 
 
a) Contract Number. 
 
b) Name of Contractor, name of contact person and telephone numbers. 
 
c) Name of Contract Administrator, and telephone numbers. 
 
d) Quantity and type of sample.  When a sample consists of more than one item, each item shall be individually 

identified. 
 
e) Date sampled. 
 
f) Date shipped. 
 
g) Sample, lot, and sublot number. 
 
h) Sample location. 
 
363.07.12.02 Compressive Strength of Concrete in Precast Slab 
 
Concrete test cylinders shall be cast, cured, handled, and delivered for 28-Day compressive strength testing 
according to OPSS 1350 based on 1 set of 2 cylinders taken for each batch of concrete. 
 
363.07.12.03 Compressive Strength of Flowable Fill 
 
The compressive strength of the flowable fill shall be determined by casting cylinders.  Two sets of two standard 
150 x 300 mm cylinders to represent a day's placement shall be cast, cured, and delivered. Cylinders for testing 
the 3-Day and 28-Day compressive strengths shall be stored and cured according to OPSS 1350, then 
transported to a quality assurance (QA) laboratory designated by the Owner in the Contract Documents. Testing 
for 28-Day compressive strength shall be conducted according to OPSS 1350, except that specimens shall be 
air cured in their moulds until they are to be tested. 
 
363.07.12.04 Compressive Strength of Proprietary Concrete Repair Materials and Bedding 

Grout 
 
Samples of PCRM shall be taken from the mixer in the field for the determination of the early strength and 28-
Day compressive strength.  The PCRM shall be moulded into cubes according to CAN/CSA A3004-C2. 
 
Cubes shall be prepared on-site from the PCRM to be used to fill the slots.  For the 28-Day compressive 
strength, the PCRM shall be sampled once for every 4 hours of production or a minimum of once per day, 
whichever is greatest.  One set of six cubes shall be made from each sample of PCRM. 
 
Additional cubes for determination of early strength shall be prepared.  One set of six cubes shall be made for 
the final repair area of each closure.  These cubes shall be tested to verify that the PCRM in the repair area 
has attained a compressive strength of 20 MPa. These test results shall be communicated immediately to the 
Contract Administrator prior to opening to traffic. 
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The timing of testing and frequency of testing of the early strength cubes shall be determined when the PCRM 
has attained a minimum compressive strength of 20 MPa. 
 
The specimens shall be stored at a temperature between 15 °C and 25 °C and shall not be moved prior to 
demoulding.  The specimens shall be demoulded and transported to the QA laboratory designated by the Owner 
within 24 hours ± 4 hours.  The samples shall be transported in a sealed white opaque plastic bag containing 
at least 250 ml of water and maintained at a temperature between 15 °C and 25 °C. 
 
363.07.12.05 Falling Weight Deflectometer Testing 
 
Falling weight deflectometer (FWD) testing shall be carried out on the approach and leave joints of each precast 
slab to determine the load transfer efficiency across the transverse joints. FWD testing, equipment calibration, 
and reporting shall be according to MERO-019 using the Load Transfer test with a Detailed Project Level data 
collection scenario and a JCP Test Plan configuration. 
 
363.07.13 Repair or Removal of Unacceptable Concrete 

 
Precast concrete pavement slabs that arrive on the job site cracked, honeycombed, or showing any other 
visually detectable deficiencies shall be rejected and not used in the work. 
 
Precast concrete pavement slabs that do not meet the surface tolerance requirements shall be removed and 
replaced, or corrected by diamond grinding. 
 
Concrete pavement adjacent to precast concrete slab repair, damaged or displaced during installation of the 
precast repair shall be removed and replaced with new concrete as specified. 
 
363.07.14 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
363.08 QUALITY ASSURANCE 
 
363.08.01 Inspection 
 
Prior to installation and with notification, access shall be provided to the Contract Administrator to inspect the 
precast concrete pavement slabs to ensure that they are properly textured and crack-free without any 
honeycombing or other visually detectable deficiencies. 
 
363.08.02 Acceptance or Rejection 
 
Prior to opening to traffic, access shall be provided to the Contract Administrator to inspect the precast concrete 
slab repairs to determine if the completed work contains: 
 
a) Cracking or spalling. 
 
b) Ungrouted saw over-cuts from the removal process. 
 
c) Rocking of precast concrete pavement slab. 
 
d) Precast concrete pavement slab that does not meet surface tolerance. 
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Precast concrete pavement slab repairs shall be rejected based on the presence of one or more of the defects 
identified above or one or more of the following conditions: 
 
a) FWD testing results indicate a load transfer efficiency of less than 70%. 
 
b) Compressive strength of the precast slab less than 30 MPa at 28 Days. 
 
c) Air content of the hardened concrete in the precast slab is less than 3% or spacing factor is greater than 

0.230 mm. 
 
A detailed remedial plan shall be submitted to the Contract Administrator for approval to address identified 
deficiencies. 
 
 
363.09 MEASUREMENT FOR PAYMENT 
 
363.09.01 Actual Measurement 
 
363.09.01.01 Precast Concrete Slab Repair 
 
Measurement of the precast concrete slab repair placed shall be by area in square metres.  The total area shall 
be calculated to the nearest 0.1 m2. 
 
363.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clause 
under Actual Measurement. 
 
 
363.10 BASIS OF PAYMENT 
 
363.10.01 Precast Concrete Slab Repair - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Measures taken to permit full restoration of traffic within the allowable time period shall be at no additional cost 
to the Owner. 
 
Precast concrete pavement slabs that do not meet surface tolerance requirements shall be either removed and 
replaced or repaired by diamond grinding at no additional cost to the Owner. 
 
Precast concrete pavement slabs rejected by the Contract Administrator shall be removed and replaced with 
new concrete as specified elsewhere in the Contract Documents at no additional cost to the Owner. 
 
Concrete adjacent to and damaged by the removal process shall be cut back full depth to sound concrete and 
replaced at no additional cost to the Owner. 
 
Asphalt surfaces damaged during the removal process shall be repaired at no additional cost to the Owner. 
 
Full-depth repairs required as a result of chipping hammers breaking through the concrete or a crack developing 
as a result of chipping operations shall be carried out at no additional cost to the Owner. 



 

April 2025 Page 15 Rev. Date:  11/2014   15 of 15
 OPSS.PROV 363 

Appendix 363-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during the 

design stage of a contract, on the use of the OPS specification in a municipal contract.  This appendix 
does not form part of the standard specification.  Actions and considerations discussed in this appendix 
are for information purposes only and do not supersede an Owner’s design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 

No information provided here. 



April 2025 Page 1 of 13 OPSS.PROV 363 

 

ONTARIO 
PROVINCIAL 
STANDARD 
SPECIFICATION 

OPSS.PROV 363 
APRIL 2025 

   

 
Note: The 363 implemented in April 2025 replaces 363, November 2014 with no technical content 

changes. 
 

CONSTRUCTION SPECIFICATION FOR REPAIRING RIGID PAVEMENT WITH 
PRECAST CONCRETE SLABS 

 
TABLE OF CONTENTS 

 
363.01 SCOPE 
 
363.02 REFERENCES 
 
363.03 DEFINITIONS 
 
363.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
363.05 MATERIALS 
 
363.06 EQUIPMENT 
 
363.07 CONSTRUCTION 
 
363.08 QUALITY ASSURANCE 
 
363.09 MEASUREMENT FOR PAYMENT 
 
363.10 BASIS OF PAYMENT 
 
 
363.01 SCOPE 
 
This specification covers the requirements for repairing rigid pavement with precast concrete slabs using 

either the Fort Miller Super-Slab Method or the Michigan Method. The work may include both continuous and 
intermittent slab repairs. 
 
 
363.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 350 Concrete Pavement and Concrete Base 
OPSS 360 Full Depth Repair of Concrete Pavement or Base 
OPSS 369 Sealing or Resealing of Joints and Cracks in Concrete Pavement and Concrete Base 
OPSS 510 Removal 
OPSS 904 Concrete Structures 
OPSS 905 Steel Reinforcement for Concrete 
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OPSS 929 Abrasive Blast Cleaning - Concrete Construction 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1002 Aggregates - Concrete 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
OPSS 1440 Steel Reinforcement for Concrete 
OPSS 1441 Load Transfer Assemblies 
 
Ontario Ministry of Transportation Publications 
 
MTO Laboratory Testing Manual: 
LS-602 Sieve Analysis of Aggregates 
LS-619 Resistance of Fine Aggregate to Degradation by Abrasion in the Micro-Deval Apparatus 
LS-704 Plastic Limit and Plasticity Index of Soils 
 
MTO Materials Engineering and Research Report: 
MERO-019 Falling Weight Deflectometer (FWD) Testing Guideline (ISBN 0-7794-8720-6 Print) 
 
CSA Standards 
 
A23.1/23.2-04 Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard 

Practices for Concrete 
A3000-03 Cementitious Materials Compendium 
A3004-C2 Test Method for Determination of Compressive Strengths [Part of CAN/CSA A3000-03, 

Cementitious Materials Compendium] 
 
ASTM International 
 
C939-02 Flow of Grout for Preplaced-Aggregate Concrete (Flow Cone Method) 
 
 
363.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bedding Grout means a thin non-structural grout pumped into the grout distribution system that is cast in the 

bottom of the Fort Miller Super-Slab Method to fill voids beneath the slabs to provide uniform support to the 
slab. 
 
Cement Treated Base means granular base material stabilized with Portland cement. 
 
Continuous Precast Concrete Slab Repair means the continuous replacement of multiple consecutive 
slabs of concrete pavement with inter-connecting precast concrete slabs.  
 
Diamond Grinding means altering the profile and texture of a concrete pavement surface by using grinding 
equipment that employs diamond tip blades. 
 
Intermittent Precast Concrete Pavement Slab Repair means a 2 to 4.5 m long repair carried out using a 
single precast slab. 
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363.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
363.04.01 Submission Requirements 
 
363.04.01.01 Precast Concrete Pavement Slab Repair Plan 
 
At least 2 weeks prior to the start of the work, details on the method of the following operations shall be 
submitted to the Contract Administrator: 
 
a) Fabrication, transportation, and installation of each precast concrete slab repair method. 
 
b) Removal of existing concrete (i.e., sawcutting, removal, equipment, and disposal). 
 
c) Removal of hot mix asphalt repair. 
 
d) Base preparation. 
 
e) Precast slab placement. 
 
f) Grouting (i.e., equipment to be used for mixing and installing). 
 
363.04.01.02 Precast Concrete Mix Design 
 
The precast concrete mix design shall be submitted to the Contract Administrator at least 2 weeks prior to the 
start of the work.  
 
Documentation shall be included with the submission of the mix design that demonstrates the proposed mix 
design and materials meet the requirements of this specification, including the air void system in the hardened 
concrete and the minimum specified 28-Day compressive strength.  
 
All supporting test data shall not be more than 12 months old at the time the concrete mix design is submitted 
to the Contract Administrator.  
 
363.04.01.03 Flowable Fill Mix Design - Michigan Method 
 
When flowable fill is used as a levelling material, a concrete mix design for flowable fill shall be submitted to 
the Contract Administrator at least 2 weeks prior to the start of the work. Trial batch documentation shall also 
be submitted to the Contract Administrator for review a minimum of 7 Days prior to placement.  
 
363.04.01.04 Proprietary Concrete Repair Material (PCRM) - Product Details 
 
At least 7 Days prior to commencement of the work, the name of the PCRM selected for use and the 
manufacturer’s specifications and recommendations for placement shall be submitted to the Contract 
Administrator. The submission shall also include documentation verifying the suitability of the product for the 
application and evidence of successful performance in a similar application. The PCRM and supporting 
information provided shall be acceptable to the Owner. 
 
363.04.01.05 Chipping Hammer 
 
At least one week prior to commencement of the work, a copy of the manufacturer’s published specifications 
on the chipping hammers to be used shall be submitted to the Contract Administrator. 
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363.05 MATERIALS 
 
363.05.01 Precast Concrete Slabs 
 
363.05.01.01 General 
 
The minimum compressive strength of concrete at 28 Days shall be 30 MPa. Testing of the concrete 
compressive strength shall be carried out according to CSA A23.2. 
 
The air void parameters of the hardened concrete shall be a minimum air content of 3% and a maximum 
spacing factor of 0.230 mm. 
 
Concrete shall meet the requirements of the materials section of OPSS 350 and OPSS 1350 with the 
following exceptions and additions: 
 
a) Concrete aggregates shall be according to OPSS 1002. 
 
b) The nominal maximum size of coarse aggregate shall be 19 mm. 
 
363.05.01.02 Finishing 
 
Finishing of precast concrete slabs shall be according to OPSS 350. 
 
363.05.01.03 Texturing of Surface 
 
Texturing of the precast concrete slab surface shall be according to OPSS 350 except that manual devices 
may be used to provide the required tined texture. 
 
363.05.01.04 Dimensions 
 
Precast concrete slabs shall be full lane width and length of 2 to 4.5 m. Prior to fabrication, the concrete 
thickness at each repair location shall be determined. Slabs may be cast a maximum of 15 mm thinner that 
the existing concrete to be repaired to accommodate the bedding material. 
 
363.05.02 Fine Aggregate for Base Preparation - Fort Miller Super-Slab® Method 
 
Fine aggregate for base preparation shall be 100% crushed fine aggregate with a plasticity index of 0% 
according to LS-704 and a maximum micro-Deval abrasion loss of 35 according to LS-619. Fine aggregate 
means that portion of aggregate material passing the 4.75 mm sieve when tested according to LS-602. 
 
363.05.03 Flowable Fill - Michigan Method 
 
Flowable fill shall consist of a mixture of Portland cement, coarse and fine aggregate, fly ash, and water, and 
may contain air entraining admixture or ground granulated blast furnace slag or both. 
 
Portland cement shall be Type GU cement according to CSA A3000. 
 
Fly ash shall be according to CSA A3000. 
 
Coarse and fine aggregate shall meet the requirements of OPSS 1002 and shall have a maximum aggregate 
size of 12.5 mm. 
 
The compressive strength of the flowable fill mixture shall not be less than 0.5 MPa or greater than 1.0 MPa 
at 28 Days. 
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If an air entraining admixture is used, then the air content of the flowable fill shall not exceed 35% of the 
flowable fill volume. 
 
363.05.04 Bedding Grout - Fort Miller Super-Slab® Method 
 
Bedding grout shall be a mixture of cement, water, and plasticizing admixture. The grout mixture shall have a 
flow rate of 17 to 22 seconds as measured by ASTM C939 to ensure fluidity. The compressive strength of the 
bedding grout shall be a minimum of 2.0 MPa at 12 hours. 
 
363.05.05  Tie Bars and Dowel Bars 
 
Tie bars shall be according to OPSS 1440. Dowel bars shall be according to OPSS 1441. 
 
363.05.06 Expansion Caps for Dowel Bars 
 
Caps shall be tight-fitting and made of compressible, non-absorptive, closed cell polyethylene that will allow 
approximately 6 mm movement at the end of the dowel bar. 
 
363.05.07 Bond Breaker 
 
Dowel bars shall be coated with RC-250, Tectyl 506, or an approved equivalent. 
 
363.05.08 Proprietary Concrete Repair Material (PCRM) 
 
The PCRM selected shall be suitable for the application. 
 
The minimum compressive strength of the PCRM at 28 Days shall be 30 MPa. 
 
The PCRM for use in the dowel grout of the Fort Miller Super-Slab® Method shall be capable of being pumped 
into the inverted dovetail slots. 
 
363.05.09 Epoxy Adhesives 
 
Epoxy adhesives shall be from the Owner’s approved product list and shall be of the type intended for 
horizontal dowel application and mixed in the cartridge nozzle. 
 
363.05.10 Joint Materials 
 
The joint sealant material shall be according to OPSS 369. 
 
363.05.11 Water 
 
Water shall be according to OPSS 1302. 
 
 
363.06 EQUIPMENT 
 
363.06.01 Screeding Device for Base Preparation 
 
The screeding device used for fine grading for base preparation shall be laser or otherwise mechanically 
controlled and shall be capable of fine grading fully compacted fine aggregate or flowable fill to a tolerance of 
3 mm. 
 
363.06.02 Gang Drill 
 
The gang drill shall consist of not less than three independently powered pneumatic drills. 
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363.06.03 Chipping Hammer 
 
Chipping hammers shall be hand held and have a maximum weight of 9.0 kg prior to any handle modification, 
where applicable, and a maximum piston stroke of 102 mm. All hammers shall have the manufacturer’s name 
and parts or model number engraved on them by the manufacturer. All information shall be clearly legible. 
The manufacturer’s published specifications shall be the sole basis for determining weight and piston stroke. 
 
363.06.04  Gang Saw 
 
The gang saw shall have gang-mounted diamond saw blades and shall be capable of cutting at least 
3 parallel slots simultaneously at a slot spacing of 300 mm within a tolerance of 3 mm. 
 
363.06.05 Compressor - Air Blasting 
 
The compressor for air blasting shall have a minimum capacity of 3.5 m3/min. The compressed air shall be 
free from oil and other contaminants. 
 
363.06.06 Consolidating Equipment 
 
Internal vibrators used to consolidate the PCRM in the dowel bar slots shall have a maximum diameter of 
25 mm and shall have a resilient covering that will not damage the epoxy coated reinforcement during use. 
 
363.06.07 Hand Finishing Equipment 
 
Hand finishing equipment shall be according to OPSS 904. 
 
363.06.08 Straight Edges 
 
Straight edges shall be according to OPSS 904. 
 
 
363.07 CONSTRUCTION 
 
363.07.01 General 
 
Precast concrete pavement slab repairs shall be carried out at the locations identified in the Contract 
Documents. The work may include both continuous and intermittent slab repairs. 
 
Acceptable methods of intermittent slab repair are the Fort Miller Super-Slab® Method and the Michigan 
Method, as modified by the requirements of this specification. 
 
Acceptable methods of continuous slab repair are the Fort Miller Super-Slab® Method as modified by the 
requirements of this specification, or an alternative continuous precast method with demonstrated and 
documented good field performance under similar conditions, such as precast, prestressed concrete. 
 
363.07.01.01 Fort Miller Super-Slab® Method 
 
In the Fort Miller Super-Slab® Method, the work shall consist of fabricating precast concrete pavement slab 
repairs (i.e,Super-Slab®), sawcutting and removing the existing concrete pavement, repairing and compacting 
the existing subbase, as necessary, placing and grading fine aggregate base material, inserting and securing 
dowel bars and tie bars, placing precast slabs, installing PCRM in inverted dovetail slots, installing bedding 
grout beneath the slabs, and sealing of joints. 
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363.07.01.02 Michigan Method 
 
In the Michigan Method, the work shall consist of fabricating precast concrete pavement slab repairs with 
dowel bars, sawcutting and removing the existing concrete pavement, constructing dowel bars slots, placing 
of flowable fill levelling material, placing precast slabs, installing PCRM in dowel bar slots, and sealing of 
joints. 
 
363.07.01.03  Trial Slab Repair 
 
Prior to carrying out the precast concrete pavement slab repair, the ability to successfully carry out the slab 
repair according to this specification shall be demonstrated to the Contract Administrator by placing a trial 
repair slab within the Contract limits. 
 
In lieu of a trial slab repair, the Contract Administrator may accept evidence demonstrating the ability to 
successfully conduct the slab repair with the same equipment, placing crew, and methodology to meet the 
Contract requirements for conducting the slab repair on any Contract within the last 12 months. 
 
The trial slab repair shall be conducted on both the intermittent slab and continuous slab. The location of the 
trial slab repair shall be proposed to the Contract Administrator for approval. The Contract Administrator shall 
be given a minimum of 48 hours notice prior to the trial slab repair. 
 
The Contract Administrator shall allow the slab repair work to continue based on an acceptable visual 
assessment of the trial. When the slab repair is rejected by visual assessment, additional trial slab repairs 
shall be performed until the slab repair meets the requirements of this specification. 
 
Unacceptable trial repair slabs shall be repaired, removed, or reinstalled, as required. 
 
363.07.02 Operational Constraints 
 
Perimeter sawcutting of the removal area shall not be carried out more than 1 week in advance of the 
expected date of repair. 
 
Bedding grout and dowel grout shall be carried out as soon as possible after the installation of the precast 
concrete pavement slab. 
 
The temperature of the flowable fill mixture used for the Michigan Method, as manufactured and delivered, 
shall be at least 10 ºC. Placement of flowable fill shall not be allowed if the anticipated air temperature will be 
2 ºC or less in the 24 hour period following proposed placement. 
 
The PCRM shall not be placed when the air temperature is outside the manufacturer’s recommended 
temperature range or is likely to fall or rise outside the range throughout the duration of the material placing 
operation. Prior to placing the PCRM, it shall be demonstrated to the Contract Administrator that the existing 
concrete temperature in the repair area meets the manufacturer’s requirements by measuring and recording 
the substrate temperatures using a contact thermometer or infrared thermometer.  
 
Construction vehicles, equipment, or traffic shall not be permitted to travel on the precast repair until the 
PCRM has attained a minimum compressive strength of 20 MPa. 
 
Each repair location shall be completed within the time period specified in the Contract Documents. If the 
repair is not progressing at a rate that will permit the full restoration of traffic within the allowable time period, 
appropriate measures acceptable to the Contract Administrator shall be undertaken to allow opening of the 
road to traffic. Full depth precast concrete slab repairs shall replace the above temporary work during the next 
scheduled closure. 
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363.07.03 Removals 
 
A template shall be used to precisely delineate the limits of the areas to be repaired within a tolerance of 
12 mm. Repairs shall be the full width of the lane and full depth of concrete or hot mix asphalt repair. 
 
Concrete removal shall be carried out according to OPSS 510. The outer limits of the removal area shall be 
sawcut full depth and shall not be overcut by more than 250 mm into the adjacent concrete that is to remain in 
place. Overcuts shall be filled with a proprietary product acceptable to the Owner.  
 
Concrete removal shall be by lift-out method. Removals shall be carried out without damaging the adjacent 
concrete pavement or asphalt shoulder or disturbing the underlying base. Heavy breaking equipment such as 
hoe rams shall not be used in the removal operation. The concrete pavement shall not be broken in place. 
 
If the adjacent concrete is damaged or cracked due to the removal procedure, the damaged concrete shall be 
repaired according to OPSS 360. Asphalt surfaces damaged during the removal process shall be repaired. A 
proposal for repairs shall be provided to the Contract Administrator for approval. 
 
363.07.04 Base Preparation 
 
363.07.04.01 General 
 
Levelling material shall be either a flowable fill for the Michigan Method or fine aggregate for the Fort Miller 

Super-Slab Method meeting the requirements of this specification.  
 
Micro-grinding of the existing cement treated base is recommended if minor adjustment for the base level is 
required. 
 
363.07.04.02  Flowable Fill - Michigan Method 
 
The batching equipment shall have devices designed to measure the specified quantities of each component 
material and mixing shall be of sufficient duration to ensure uniform consistency of the mixture. Water content 
shall be maintained so that compressive strengths are achieved and a uniform, flowable mixture is developed 
that is essentially self-levelling when placed. 
 
363.07.04.03 Fine Aggregate - Fort Miller Super-Slab® Method 
 
Fine aggregate shall be compacted then fine graded using a screeding device capable of grading the fully 
compacted bedding material to the required tolerance. 
 
363.07.05 Steel Reinforcement 
 
Steel reinforcement shall be according to OPSS 905. 
 
363.07.06 Dowel Bar Installation - Michigan Method 
 
363.07.06.01 Sawcutting Dowel Bar Slots 
 
Slots shall be created using gang saws. The slots shall be 65 mm wide by 450 mm long and to a maximum 
depth to allow the dowel bar to be placed at mid-slab depth with 12 mm cover under the bar. The slots shall 
be parallel to the centreline of the roadway with a maximum tolerance of 3 mm from a parallel line. 
 
Equipment shall not cause damage to the existing pavement. All slurry from the sawcutting operation shall be 
removed from the slot and pavement. Over-cutting dowel bar slots is not permitted. 
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363.07.06.02 Concrete Removal in Dowel Bar Slots 
 
Chipping hammers shall be used to remove concrete within the slots. Concrete shall be removed to ensure 
the bottom of the slot is level and in such a manner as to prevent damage to the concrete remaining in place. 
If the concrete removal operation causes damage to the adjacent concrete pavement, corrective action shall 
be taken immediately. 
 
If during the removal process the adjacent concrete is damaged due to the removal operation, the damaged 
concrete shall be repaired as a partial depth repair according to OPSS 360. 
 
The chipping hammers shall not be permitted to break through the concrete. In the event of a break through 
or if a crack develops within a slot, the repair shall be treated as a full depth repair and the entire joint within 
the lane shall be removed and replaced with a 2 m full depth concrete repair according to OPSS 360. 
 
363.07.06.03 Slot Cleaning 
 
All concrete surfaces within the slot shall be solid, free from loose or unsound fragments. All concrete 
surfaces shall be abrasive blast cleaned according to OPSS 929 and all dust and loose material shall be 
removed from the prepared surface by using compressed air. 
 
363.07.06.04 Placing the PCRM in Dowel Bar Slots - Michigan Method 
 
All concrete surfaces within the slot shall be in accordance with manufacturer’s requirements. Care shall be 
taken to prevent standing water in the slot. Prior to placing the PCRM, all excess water shall be removed with 
compressed air. 
 
The treatment of the concrete surfaces within the slot with a bonding agent, if required by the manufacturer, 
and the mixing, placing, finishing, and curing of the PCRM shall be done according to the manufacturer’s 
recommendations. A metering or measuring device shall be used to establish the correct amount of mixing 
water. All batches of PCRM shall be consistent. 
 
PCRM shall not be spilled onto the adjacent concrete surface when placing in slots. The PCRM shall be 
vibrated to consolidate the material into the slot and around the dowel bar.  
 
The PCRM shall be finished flush with the surface of the concrete and all excess material removed 
immediately. Hand finishing shall be minimized to prevent overworking of the repair. The PCRM shall be 
cured according to the manufacturer’s recommendations. 
 
363.07.07 Dowel Bar and Tie Bar Installation - Fort Miller Super-Slab® Method 
 
Gang drills shall be used to drill holes in the existing concrete for insertion of dowel bars. The diameter of the 
drill holes shall be no more than 5 mm larger than the diameter of the dowel bars or tie bars. Drill holes shall 
be thoroughly cleaned by air blowing from the back of the drill hole outwards. Drilling equipment shall be used 
in a manner to ensure adjacent pavement is not damaged. 
 
Dowel bars and tie bars shall be secured into the existing concrete with an epoxy adhesive. The epoxy 
adhesive shall be injected into the back of the cleaned drill hole and the dowel bar or tie bar with grout 
retention disks attached, and shall be inserted to ensure the bars are completely encased with epoxy 
adhesive for the full depth of the hole. Tie bars and dowel bars shall be installed as specified in the Contract 
Documents. Tie bars are only required for continuous repairs. 
 
363.07.08 Slab Installation - Fort Miller Super-Slab® Method 
 
Slabs shall be guided into position during installation using guide bars inserted in bedding grout port holes to 
align slabs during setting. The use of pry bars or wedges in joints for alignment purposes shall not be 
permitted. 
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The vertical differential between adjacent slabs shall be less than 6 mm. If the vertical differential is greater 
than 6 mm, the slab shall be removed, the base re-graded, and the slab reset until the differential is less than 
6 mm prior moving on to the next slab. 
 
If slabs are to be opened to traffic before they are grouted, incompressible shims shall be placed at 
approximate ¼ points in both the transverse and longitudinal joints to maintain horizontal alignment of the 
new precast slabs until they are grouted.  
 
If un-grouted slabs are vertically displaced so that the vertical differential is greater than 6 mm as described 
above, the slab shall be removed, the base re-graded, and the slab reset prior to grouting, or the surface shall 
be brought to the required tolerance by grinding as required by this specification. 
 

363.07.09 Placing the Dowel Grout and Bedding Grout - Fort Miller Super-Slab  
Method 

 
Foam grout dams shall be installed at the open ends of the transverse joint to be grouted to prevent dowel 
grout from escaping during the installation. Dowel grout shall be mixed in strict accordance with the 
instructions provided by the manufacturer. The volume of water shall be measured accurately for each batch 
by weighing the batch water or by using calibrated pails that are perforated at a level to ensure the correct 
amount of water is mixed with each bag of grout. Dowel grout shall be pumped in the back port of each dowel 
slot until it comes out the second port in the same slot. Foot shall be placed over the second port and 
pumping shall be continued until the grout flows along the joint to the next slot. The same procedure shall be 
repeated for the back port of the next slot. The grout level in previously filled ports shall be continually 
monitored. Grout shall be added, as necessary, to keep the grout level in the ports even with the top of the 
slab and in the joints above the top of the slots.  
 
Bedding grout shall be placed after the dowel grout has been installed. Bedding grout shall be mixed in strict 
accordance with the instructions provided by the manufacturer of the viscosity-reducing admixture. Bedding 
grout shall be pumped in the lowest port of the slab until it comes out the corresponding port at the other end 
of the slab. While filling the remaining ports in the slab, the grout level shall be continually monitored in 
previously filled ports and grout added, as required, to keep the grout level in the ports even with the top of 
the slab. This will maintain a safe and adequate head pressure on the bedding grout until all voids under the 
slab are filled.  
 
Before the bedding grout fully sets, the top 50 mm of bedding grout in each port shall be removed and 
replaced with PCRM. The PCRM in all ports shall be finished flush and matching with the surface of the 
concrete and all excess material removed immediately. 
 
363.07.10 Tolerances 
 
363.07.10.01 Dowel Bar and Tie Bar Tolerances 
 
Dowel bars shall be installed mid-depth of the concrete slab in a plane with the pavement surface and parallel 
to the centreline of the road. Tie bars shall be installed mid-depth of the concrete slab in a plane with the 
pavement surface and perpendicular to the longitudinal lane edge sawcut face. The tolerance for the 
alignment of dowel bars and tie bars shall be ± 15 mm along the length of the bar in both the vertical and 
horizontal planes of the pavement and parallel to the direction of traffic. 
 
363.07.10.02 Surface Tolerances 
 
The surface of the precast concrete slab repair shall join flush with the existing concrete pavement. Surface 
tolerance of intermittent repair slabs shall be so that when tested with a 3 m long straight edge placed in the 
longitudinal direction there shall not be a gap greater than 6 mm between the bottom of the straight edge and 
the surface of the pavement. Surface tolerance of continuous slabs shall be so that the gap is not greater than 
6 mm when the straight edge is placed in any location and direction, including the edge of pavement, except 
across the crown or drainage gutters. 
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363.07.11 Joint Sealing 
 
All longitudinal and transverse joints shall be sealed according to OPSS 369. 
 
363.07.12 Sampling and Testing 
 
363.07.12.01 General 
 
All samples, including those handled by a commercial carrier shall be accompanied by a sample data sheet 
and any additional documents as specified elsewhere in the Contract Documents. When not specified or not 
included on the sample data sheet, samples shall be delivered with a transmittal form identifying the following 
information: 
 
a) Contract Number. 
 
b) Name of Contractor, name of contact person and telephone numbers. 
 
c) Name of Contract Administrator, and telephone numbers. 
 
d) Quantity and type of sample. When a sample consists of more than one item, each item shall be 

individually identified. 
 
e) Date sampled. 
 
f) Date shipped. 
 
g) Sample, lot, and sublot number. 
 
h) Sample location. 
 
363.07.12.02 Compressive Strength of Concrete in Precast Slab 
 
Concrete test cylinders shall be cast, cured, handled, and delivered for 28-Day compressive strength testing 
according to OPSS 1350 based on 1 set of 2 cylinders taken for each batch of concrete. 
 
363.07.12.03 Compressive Strength of Flowable Fill 
 
The compressive strength of the flowable fill shall be determined by casting cylinders. Two sets of two 
standard 150 x 300 mm cylinders to represent a day's placement shall be cast, cured, and delivered. 
Cylinders for testing the 3-Day and 28-Day compressive strengths shall be stored and cured according to 
OPSS 1350, then transported to a quality assurance (QA) laboratory designated by the Owner in the Contract 
Documents. Testing for 28-Day compressive strength shall be conducted according to OPSS 1350, except 
that specimens shall be air cured in their moulds until they are to be tested. 
 
363.07.12.04 Compressive Strength of Proprietary Concrete Repair Materials and Bedding 

Grout 
 
Samples of PCRM shall be taken from the mixer in the field for the determination of the early strength and 28-
Day compressive strength. The PCRM shall be moulded into cubes according to CAN/CSA A3004-C2. 
 
Cubes shall be prepared on-site from the PCRM to be used to fill the slots. For the 28-Day compressive 
strength, the PCRM shall be sampled once for every 4 hours of production or a minimum of once per day, 
whichever is greatest. One set of six cubes shall be made from each sample of PCRM. 
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Additional cubes for determination of early strength shall be prepared. One set of six cubes shall be made for 
the final repair area of each closure. These cubes shall be tested to verify that the PCRM in the repair area 
has attained a compressive strength of 20 MPa. These test results shall be communicated immediately to the 
Contract Administrator prior to opening to traffic. 
 
The timing of testing and frequency of testing of the early strength cubes shall be determined when the PCRM 
has attained a minimum compressive strength of 20 MPa. 
 
The specimens shall be stored at a temperature between 15 °C and 25 °C and shall not be moved prior to 
demoulding. The specimens shall be demoulded and transported to the QA laboratory designated by the 
Owner within 24 hours ± 4 hours. The samples shall be transported in a sealed white opaque plastic bag 
containing at least 250 ml of water and maintained at a temperature between 15 °C and 25 °C. 
 
363.07.12.05 Falling Weight Deflectometer Testing 
 
Falling weight deflectometer (FWD) testing shall be carried out on the approach and leave joints of each 
precast slab to determine the load transfer efficiency across the transverse joints. FWD testing, equipment 
calibration, and reporting shall be according to MERO-019 using the Load Transfer test with a Detailed 
Project Level data collection scenario and a JCP Test Plan configuration. 
 
363.07.13 Repair or Removal of Unacceptable Concrete 

 
Precast concrete pavement slabs that arrive on the job site cracked, honeycombed, or showing any other 
visually detectable deficiencies shall be rejected and not used in the work. 
 
Precast concrete pavement slabs that do not meet the surface tolerance requirements shall be removed and 
replaced, or corrected by diamond grinding. 
 
Concrete pavement adjacent to precast concrete slab repair, damaged or displaced during installation of the 
precast repair shall be removed and replaced with new concrete as specified. 
 
363.07.14 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
363.08 QUALITY ASSURANCE 
 
363.08.01 Inspection 
 
Prior to installation and with notification, access shall be provided to the Contract Administrator to inspect the 
precast concrete pavement slabs to ensure that they are properly textured and crack-free without any 
honeycombing or other visually detectable deficiencies. 
 
363.08.02 Acceptance or Rejection 
 
Prior to opening to traffic, access shall be provided to the Contract Administrator to inspect the precast 
concrete slab repairs to determine if the completed work contains: 
 
a) Cracking or spalling. 
 
b) Ungrouted saw over-cuts from the removal process. 
 
c) Rocking of precast concrete pavement slab. 
 
d) Precast concrete pavement slab that does not meet surface tolerance. 
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Precast concrete pavement slab repairs shall be rejected based on the presence of one or more of the 
defects identified above or one or more of the following conditions: 
 
a) FWD testing results indicate a load transfer efficiency of less than 70%. 
 
b) Compressive strength of the precast slab less than 30 MPa at 28 Days. 
 
c) Air content of the hardened concrete in the precast slab is less than 3% or spacing factor is greater than 

0.230 mm. 
 
A detailed remedial plan shall be submitted to the Contract Administrator for approval to address identified 
deficiencies. 
 
 
363.09 MEASUREMENT FOR PAYMENT 
 
363.09.01 Actual Measurement 
 
363.09.01.01 Precast Concrete Slab Repair 
 
Measurement of the precast concrete slab repair placed shall be by area in square metres. The total area 
shall be calculated to the nearest 0.1 m2. 
 
363.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clause 
under Actual Measurement. 
 
 
363.10 BASIS OF PAYMENT 
 
363.10.01 Precast Concrete Slab Repair - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Measures taken to permit full restoration of traffic within the allowable time period shall be at no additional 
cost to the Owner. 
 
Precast concrete pavement slabs that do not meet surface tolerance requirements shall be either removed 
and replaced or repaired by diamond grinding at no additional cost to the Owner. 
 
Precast concrete pavement slabs rejected by the Contract Administrator shall be removed and replaced with 
new concrete as specified elsewhere in the Contract Documents at no additional cost to the Owner. 
 
Concrete adjacent to and damaged by the removal process shall be cut back full depth to sound concrete and 
replaced at no additional cost to the Owner. 
 
Asphalt surfaces damaged during the removal process shall be repaired at no additional cost to the Owner. 
 
Full-depth repairs required as a result of chipping hammers breaking through the concrete or a crack 
developing as a result of chipping operations shall be carried out at no additional cost to the Owner. 
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365.01 SCOPE 
 
This specification covers the requirements for cross-stitching longitudinal cracks in concrete pavement and 
concrete base. 
 
365.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the Ontario 
Ministry of Transportation. 
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Use of this specification or any other specification shall be according to the Contract Documents. 
 
365.01.02  Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
365.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents. When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 369 Sealing or Resealing of Joints and Cracks in Concrete Pavement and Concrete Base 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1440 Steel Reinforcement for Concrete 
OPSS 1442 Epoxy Coated Reinforcing Steel Bars for Concrete 
 
Ontario Ministry of Transportation Publications 
 
Designated Sources for Materials (DSM) 
 
 
365.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Cross-Stitching means tying together concrete pavement or concrete base across a longitudinal crack using 
deformed tie bars epoxied into holes drilled at an angle across the crack.  This prevents horizontal and vertical 
movement of the concrete crack and migration of the adjacent slabs. 
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365.05   MATERIALS 
 
365.05.01 Tie Bars 
 
Tie bars shall be deformed tie bars according to OPSS 1440 and as specified in the Contract Documents.  Tie 
bars shall be epoxy coated according to OPSS 1442. 
 
365.05.02 Epoxy Adhesive 
 
Epoxy adhesive shall be of the type specified for horizontal dowel application and mixed in the cartridge.  Epoxy 
adhesive shall be supplied from a source on the ministry DSM. 

 
 
365.06 EQUIPMENT 
 
365.06.01 Drill 
 
A hydraulic or pneumatic drill shall be used to drill holes in the concrete pavement or concrete base.  The drill 
shall be frame mounted and capable of drilling at a 35 or 45 degree angle to the horizontal.  Drilling equipment 
shall be used in a manner to ensure adjacent concrete is not damaged. 
 
365.06.02 Compressor - Air Blasting 
 
The compressor for air blasting shall have a minimum capacity of 3.5 m3/min.  The compressed air shall be free 
from oil and other contaminants. 
 
 
365.07 CONSTRUCTION 
 
365.07.01 Tie Bar Installation 
 
Tie bars shall be installed as specified in the Contract Documents at locations identified by the Contract 
Administrator.  A minimum of two deformed tie bars shall be cross-stitched through a single longitudinal crack. 
 
Holes for the tie bars shall be drilled at an angle to the horizontal, alternating across opposite sides of the crack 
to produce a cross-stitching pattern.  The diameter of the drill hole shall be no more than 5 mm larger than the 
diameter of the tie bar.  Drill holes shall be located such that the tie bar intersects the longitudinal crack at 
approximately mid-depth of the concrete slab.  Drill holes shall not exit the bottom of the concrete slab and shall 
be installed within the following tolerances: 
 

a) Drilling angle:   1° 
 

b) Drill hole depth:   5 mm 
 

c) Drill hole diameter:   1 mm 
 

d) Drill hole offset from longitudinal crack:   5 mm 
 
Prior to tie bar installation, drill holes shall be thoroughly cleaned with compressed air by inserting the 
compressor nozzle for the full length of the drilled hole. 
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The tie bars shall be secured into the existing concrete with epoxy adhesive.  The epoxy adhesive shall be 
injected into the cleaned drill hole from the bottom of the hole outward.  The tie bars shall be inserted to ensure 
the bars are completely encased with epoxy adhesive for the full depth of the drill hole.  Excess epoxy shall be 
removed from the surface of the pavement. 
 
365.07.02 Sealing of Longitudinal Cracks 
 
Upon completion of tie bar installation the longitudinal crack shall be sealed according to OPSS 369. 
 
365.07.03 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
365.08 QUALITY ASSURANCE 
 
365.08.01 Inspection 
 
The Contractor shall allow the Contract Administrator to inspect all drill holes prior to placing the tie bars to 
ensure they meet the requirements of the Contract Documents. 
 
365.08.02 Rejection 
 
Drill holes identified by the Contract Administrator as not meeting the requirements of the Contract Documents 
shall be filled with epoxy and abandoned. 
 
 
365.09 MEASUREMENT OF PAYMENT 
 
365.09.01 Actual Measurement 
 
365.09.01.01 Cross-Stitching Longitudinal Cracks in Concrete Pavement and Concrete Base 
 
For measurement purposes, a count shall be made of the number of cross-stitching tie bars installed. 
 
365.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
365.10 BASIS OF PAYMENT 
 
365.10.01 Cross-Stitching Longitudinal Cracks in Concrete Pavement and Concrete Base 

- Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work.  
 
Drill holes not within the specified tolerances shall be filled with epoxy and abandoned at no additional cost to 
the Owner. 
 
365.10.02  Sealing of Longitudinal Cracks  
 
Payment for the sealing of longitudinal cracks shall be according to OPSS 369. 
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Appendix 365-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during the 

design stage of a contract, on the use of the OPS specification in a municipal contract.  This appendix 
does not form part of the standard specification.  Actions and considerations discussed in this appendix 
are for information purposes only and do not supersede an Owner’s design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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365.01 SCOPE 
 
This specification covers the requirements for cross-stitching longitudinal cracks in concrete pavement and 
concrete base. 
 
 
365.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 369 Sealing or Resealing of Joints and Cracks in Concrete Pavement and Concrete Base 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1440 Steel Reinforcement for Concrete 
OPSS 1442 Epoxy Coated Reinforcing Steel Bars for Concrete 
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Ontario Ministry of Transportation Publications 
 
Designated Sources for Materials (DSM) 
 
 
365.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Cross-Stitching means tying together concrete pavement or concrete base across a longitudinal crack using 
deformed tie bars epoxied into holes drilled at an angle across the crack. This prevents horizontal and vertical 
movement of the concrete crack and migration of the adjacent slabs. 
 
 
365.05   MATERIALS 
 
365.05.01 Tie Bars 
 
Tie bars shall be deformed tie bars according to OPSS 1440 and as specified in the Contract Documents. Tie 
bars shall be epoxy coated according to OPSS 1442. 
 
365.05.02 Epoxy Adhesive 
 
Epoxy adhesive shall be of the type specified for horizontal dowel application and mixed in the cartridge. 
Epoxy adhesive shall be supplied from a source on the ministry DSM. 

 
 
365.06 EQUIPMENT 
 
365.06.01 Drill 
 
A hydraulic or pneumatic drill shall be used to drill holes in the concrete pavement or concrete base. The drill 
shall be frame mounted and capable of drilling at a 35 or 45 degree angle to the horizontal. Drilling equipment 
shall be used in a manner to ensure adjacent concrete is not damaged. 
 
365.06.02 Compressor - Air Blasting 
 
The compressor for air blasting shall have a minimum capacity of 3.5 m3/min. The compressed air shall be 
free from oil and other contaminants. 
 
 
365.07 CONSTRUCTION 
 
365.07.01 Tie Bar Installation 
 
Tie bars shall be installed as specified in the Contract Documents at locations identified by the Contract 
Administrator. A minimum of two deformed tie bars shall be cross-stitched through a single longitudinal crack. 
 
Holes for the tie bars shall be drilled at an angle to the horizontal, alternating across opposite sides of the 
crack to produce a cross-stitching pattern. The diameter of the drill hole shall be no more than 5 mm larger 
than the diameter of the tie bar. Drill holes shall be located such that the tie bar intersects the longitudinal 
crack at approximately mid-depth of the concrete slab. Drill holes shall not exit the bottom of the concrete slab 
and shall be installed within the following tolerances: 
 

a) Drilling angle:  1° 
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b) Drill hole depth:  5 mm 
 

c) Drill hole diameter:  1 mm 
 

d) Drill hole offset from longitudinal crack:  5 mm 
 
Prior to tie bar installation, drill holes shall be thoroughly cleaned with compressed air by inserting the 
compressor nozzle for the full length of the drilled hole. 
 
The tie bars shall be secured into the existing concrete with epoxy adhesive. The epoxy adhesive shall be 
injected into the cleaned drill hole from the bottom of the hole outward. The tie bars shall be inserted to 
ensure the bars are completely encased with epoxy adhesive for the full depth of the drill hole. Excess epoxy 
shall be removed from the surface of the pavement. 
 
365.07.02 Sealing of Longitudinal Cracks 
 
Upon completion of tie bar installation the longitudinal crack shall be sealed according to OPSS 369. 
 
365.07.03 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
365.08 QUALITY ASSURANCE 
 
365.08.01 Inspection 
 
The Contractor shall allow the Contract Administrator to inspect all drill holes prior to placing the tie bars to 
ensure they meet the requirements of the Contract Documents. 
 
365.08.02 Rejection 
 
Drill holes identified by the Contract Administrator as not meeting the requirements of the Contract 
Documents shall be filled with epoxy and abandoned. 
 
 
365.09 MEASUREMENT OF PAYMENT 
 
365.09.01 Actual Measurement 
 
365.09.01.01 Cross-Stitching Longitudinal Cracks in Concrete Pavement and Concrete Base 
 
For measurement purposes, a count shall be made of the number of cross-stitching tie bars installed. 
 
365.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
365.10 BASIS OF PAYMENT 
 
365.10.01 Cross-Stitching Longitudinal Cracks in Concrete Pavement and Concrete Base 

- Item 
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Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work.  
 
Drill holes not within the specified tolerances shall be filled with epoxy and abandoned at no additional cost to 
the Owner. 
 
365.10.02  Sealing of Longitudinal Cracks  
 
Payment for the sealing of longitudinal cracks shall be according to OPSS 369. 
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401.01 SCOPE 
 
This specification covers the requirements for excavating, backfilling, and compacting trenches for the 
installation of sanitary and storm pipe sewers; pipe culverts and end sections; pipe subdrains; forcemains 
and associated appurtenances; watermains and associated appurtenances; and other underground 
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This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 
 
401.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract Documents 
as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements 
and their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
401.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-oriented 
specification, the references below shall be considered to be to the OPSS listed, unless use of a municipal-
oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 403 Rock Excavation for Pipelines, Utilities, and Associated Structures in Open Cut 
OPSS 404 Support Systems 
OPSS 412 Sewage Forcemain Installation in Open Cut 
OPSS 441 Watermain Installation in Open Cut 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems 
OPSS 902 Excavating and Backfilling - Structures 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1010 Aggregates - Base, Subbase, Select Subgrade, and Backfill Material 
OPSS 1359 Unshrinkable Backfill 
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Provincial Statute 
 
Occupational Health and Safety Act 
R.S.O. 1990, c. O.1, as amended 
Ontario Regulations 213/91 - Regulations for Construction Projects, as amended 
 
 
401.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Additional Excavation means all excavation ordered in writing by the Contract Administrator beyond 
excavation specified in the Contract Documents. 
 
Associated Appurtenances means as defined in OPSS 412 and OPSS 441. 
 
Backfilling means the operation of filling the trench with bedding, cover, and backfill material or 
embedment and backfill material. 
 
Backfill Material means fill material used above the embedment or cover material and below the lower of 
the subgrade or finished grade or the original ground. 
 
Bedding Class means a classification system that defines the depth of the bedding material. 
 
Bedding Material means material as it relates to rigid pipe, from the bottom of the trench to the bottom of 
the cover. 
 
Cover Material means the material placed from the top of the bedding to the bottom of the backfill for rigid 
pipe. 
 
Embedment Material means material as it relates to flexible pipe, from the bottom of the trench to the 
bottom of the backfill. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Flexible Pipe means pipe that can deflect 2% or more without cracking such as polyvinyl chloride, 
polyethylene, or steel pipe. 
 
Imported Material means material obtained from a source other than the Working Area. 
 
Native Material means the material removed to form an excavation within the Working Area for return to 
the same or other excavation. 
 
Pipe means sanitary or storm pipe sewers, watermains, forcemains, pipe culverts, and subdrains. 
 
Rigid Pipe means pipe that cannot deflect more than 2% without cracking such as concrete pipe. 
 
Trench means as defined in Ontario Regulations 213/91. 
 
Trenching means the earth or rock excavation required to construct a trench in which to install pipes and 
their associated appurtenances. 
 
Trench Width means the horizontal distance between the trench walls as measured at the bedding grade. 
 
Unshrinkable Fill means as defined in OPSS 1359. 
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401.05   MATERIALS 
 
401.05.01 Embedment Material 
 
Embedment material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c)  Unshrinkable fill. 
 
401.05.02 Bedding Material 
 
Bedding material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c) Unshrinkable fill. 
 
401.05.03 Cover Material 
 
Cover material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c) Native material. 
 
401.05.04 Granular Material 
 
Granular material shall be according to OPSS 1010. 
 
401.05.05 Backfill Material 
 
401.05.05.01 General 
 
Backfill material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III. 
 
c) Unshrinkable fill. 
 
d) Native material. 
 
401.05.05.02 Native and Imported Material 
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Native and imported material shall be approved by the Contract Administrator.  All material shall be free 
from frozen lumps, cinders, ashes, refuse, vegetable or organic matter, rocks and boulders over 150 mm 
in any dimension, and other deleterious material. 
 
401.05.06  Unshrinkable Fill 
 
Unshrinkable fill shall be according to OPSS 1359. 
 
 
401.07 CONSTRUCTION 
 
401.07.01 General 
 
Trenches shall be stable and dry, unless designated as subaqueous work. 
 
401.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
401.07.03 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
401.07.04 Removals 
 
Removals shall be according to OPSS 510. 
 
401.07.05 Dewatering 
 
Dewatering shall be according to OPSS 517 for placement of pipe or to OPSS 902 for placement of 
structure. 
 
401.07.06 Support Systems 
 
Support systems shall be according to OPSS 404. 
 
401.07.07 Temporary Protection Systems 
 
The construction of all temporary protection systems shall be according to OPSS 539.  When the stability, 
safety, or function of an existing roadway, railway, other works, or proposed works may be impaired due to 
the method of operation, appropriate protection shall be provided.  Protection may include sheathing, 
shoring, and the driving of piles, when necessary. 
 
401.07.08 Removal of Frozen Ground 
 
Written permission shall be obtained from the Contract Administrator prior to starting any excavation in 
frozen ground.  The method used for removal of frozen ground shall not cause damage to adjacent 
structures or Utilities. 
 
401.07.09 Trenching 
 
Trenches shall be excavated to the lines, grades, and dimensions specified in the Contract Documents.  
The width of the trench at the bottom shall not exceed the width at the top. 
 
Trenching for pipe culverts shall include the excavation for frost tapers and end sections. 
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No more than 15 m of trench shall be open in advance of the completed pipe system. 
 
The Contract Administrator shall be notified immediately if the bottom of the trench appears to give an 
unsuitable foundation. 
 
When installing rigid pipe, if the trench is excavated wider than the allowable width without authorization, 
the Contract Administrator may require the use of a stronger pipe or a higher class of bedding or both. 
 
If the trench depth is excavated beyond the limits of the required excavation without the Contract 
Administrator’s authorization, granular material shall be placed and compacted in the trench to reinstate 
the required trench limits prior to backfilling the trench as specified in the Contract Documents.  
Alternatively, another structurally accepted design shall be provided by adjusting the limits of the excavation 
prior to backfilling. 
 
Rock excavation for trenches shall be according to OPSS 403. 
 
401.07.10 Backfilling and Compacting 
 
401.07.10.01 General 
 
The diameter or the span and rise of flexible pipes shall not vary from the manufactured dimensions by 
more than 5% during cover and backfill placing operations. 
 
Pipe installation and backfilling shall be completed prior to the start of subbase and base course 
construction over the pipe location. 
 
Compacting of embedment, bedding, cover, and backfill materials during pipe installation shall be according 
to OPSS 501. 
 
Prior to allowing the movement of any construction equipment or vehicular traffic over the buried 
infrastructure, the depth of backfill shall be sufficient enough to protect the buried infrastructure from 
damage. 
 
401.07.10.02 Embedment 
 
Placement of embedment material shall be as described in the Bedding and Cover clauses. 
 
401.07.10.03 Bedding 
 
Pipe bedding shall be of the class specified in the Contract Documents. 
 
The surface upon which the pipe is to be laid shall be true to grade and alignment. 
 
The pipe bedding shall be shaped to the dimensions specified in the Contract Documents.  When bell and 
spigot pipe is to be laid, recesses shall be shaped to receive the bells. 
 
Bedding material placed in the haunches shall be compacted prior to continued placement of cover material. 
 
Bedding material shall be placed in uniform layers not exceeding 200 mm in thickness, loose measurement, 
and each layer shall be compacted according to OPSS 501 before a subsequent layer is placed. 
 
Bedding material shall be placed on each side of the pipe and shall be completed simultaneously.  At no 
time shall the levels on each side differ by more than the 200 mm uncompacted layer. 
 
401.07.10.04 Cover 
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Cover material shall be placed so that damage to or movement of the pipe is avoided. 
 
Cover material shall be placed in uniform layers not exceeding 200 mm in thickness, loose measurement, 
and each layer shall be compacted according to OPSS 501 before a subsequent layer is placed. 
 
Cover material shall be placed on each side of the pipe and shall be completed simultaneously.  At no time 
shall the levels on each side differ by more than the 200 mm uncompacted layer. 
 
401.07.10.05 Backfill 
 
Backfill material shall be placed in uniform layers not exceeding 300 mm in thickness, loose measurement, 
for the full width of the trench and each layer shall be compacted according to OPSS 501 before a 
subsequent layer is placed. 
 
Backfill material shall be placed to a minimum depth of 900 mm above the crown of the pipe before power 
operated tractors or rolling equipment shall be used for compacting.  Uniform layers of backfill material 
exceeding 300 mm in thickness may be placed with the approval of the Contract Administrator. 
 
When the Contract specifies native backfill material, acceptable earth backfill material may be substituted 
with the approval of the Contract Administrator.  In areas within the roadway, for a depth equal to the frost 
treatment, the earth backfill material shall have frost susceptible characteristics similar to the adjacent 
material. 
 
401.07.11 Additional Trenching, Backfilling, and Compacting 
 
Additional trenching, backfilling, and compacting shall be as described in the Trenching and Backfilling and 
Compacting subsections. 
 
Unsuitable material shall be excavated and the resulting excavation shall be backfilled and compacted to 
obtain a suitable foundation. 
 
401.07.12 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
401.07.13 Management of Excess Material 
 
Management of excess material shall be as specified in the Contract Documents. 
 
 
401.09 MEASUREMENT FOR PAYMENT 
 
401.09.01 Actual Measurement 
 
401.09.01.01 Additional Trenching, Backfilling, and Compacting 
 
Additional trenching, backfilling, and compacting shall be based on the volume of the additional excavation 
measured in cubic metres prior to installation of the pipe. 
 
The volume of the excavation that is in addition to the limits specified in the Contract Documents shall be 
determined. 
 
 
 
401.10 BASIS OF PAYMENT 
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401.10.01 Trenching, Backfilling, and Compacting 
 
Payment at the Contract price for the appropriate tender items for the installation of sanitary and storm pipe 
sewers, pipe culverts and end sections, subdrains, forcemains and associated appurtenances, watermains 
and associated appurtenances, and other underground Utilities shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
When the Contract contains separate items for work required by this specification, payment shall be at the 
Contract prices and according to the specifications for such work. 
 
Any expenses for remedial work resulting from unauthorized over-excavation of the trench width and depth 
shall be borne by the Contractor. 
 
When native material is deemed unsuitable for backfill for reasons other than those attributed to the 
Contractor's mode of operation, any additional work done to provide acceptable backfill beyond the work 
herein specified shall be administered as a Change in the Work. 
 
401.10.02 Additional Trenching, Backfilling, and Compacting - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
401.10.03 Rock Excavation for Trenches 
 
Payment for rock excavation for trenches shall be according to OPSS 403. 
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Appendix 401-A, November 2015 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during the 

design stage of a contract, on the use of the OPS specification in a municipal contract.  This appendix 
does not form part of the standard specification.  Actions and considerations discussed in this appendix 
are for information purposes only and do not supersede an Owner’s design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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CONSTRUCTION SPECIFICATION FOR TRENCHING, BACKFILLING, AND 
COMPACTING 

 
TABLE OF CONTENTS 

 
401.01 SCOPE 
 
401.02 REFERENCES 
 
401.03 DEFINITIONS 
 
401.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
401.05 MATERIALS 
 
401.06 EQUIPMENT - Not Used 
 
401.07 CONSTRUCTION 
 
401.08 QUALITY ASSURANCE - Not Used 
 
401.09 MEASUREMENT FOR PAYMENT 
 
401.10 BASIS OF PAYMENT 
 
 
401.01 SCOPE 
 
This specification covers the requirements for excavating, backfilling, and compacting trenches for the 
installation of sanitary and storm pipe sewers; pipe culverts and end sections; pipe subdrains; forcemains and 
associated appurtenances; watermains and associated appurtenances; and other underground Utilities. 
 
 
401.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 403 Rock Excavation for Pipelines, Utilities, and Associated Structures in Open Cut 
OPSS 404 Support Systems 
OPSS 412 Sewage Forcemain Installation in Open Cut 
OPSS 441 Watermain Installation in Open Cut 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
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OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems 
OPSS 902 Excavating and Backfilling - Structures 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1010 Aggregates - Base, Subbase, Select Subgrade, and Backfill Material 
OPSS 1359 Unshrinkable Backfill 
 
Provincial Statute 
 
Occupational Health and Safety Act 
R.S.O. 1990, c. O.1, as amended 
Ontario Regulations 213/91 - Regulations for Construction Projects, as amended 
 
 
401.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Additional Excavation means all excavation ordered in writing by the Contract Administrator beyond 
excavation specified in the Contract Documents. 
 
Associated Appurtenances means as defined in OPSS 412 and OPSS 441. 
 
Backfilling means the operation of filling the trench with bedding, cover, and backfill material or embedment 
and backfill material. 
 
Backfill Material means fill material used above the embedment or cover material and below the lower of the 
subgrade or finished grade or the original ground. 
 
Bedding Class means a classification system that defines the depth of the bedding material. 
 
Bedding Material means material as it relates to rigid pipe, from the bottom of the trench to the bottom of the 
cover. 
 
Cover Material means the material placed from the top of the bedding to the bottom of the backfill for rigid 
pipe. 
 
Embedment Material means material as it relates to flexible pipe, from the bottom of the trench to the bottom 
of the backfill. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Flexible Pipe means pipe that can deflect 2% or more without cracking such as polyvinyl chloride, 
polyethylene, or steel pipe. 
 
Imported Material means material obtained from a source other than the Working Area. 
 
Native Material means the material removed to form an excavation within the Working Area for return to the 
same or other excavation. 
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Pipe means sanitary or storm pipe sewers, watermains, forcemains, pipe culverts, and subdrains. 
 
Rigid Pipe means pipe that cannot deflect more than 2% without cracking such as concrete pipe. 
 
Trench means as defined in Ontario Regulations 213/91. 
 
Trenching means the earth or rock excavation required to construct a trench in which to install pipes and 
their associated appurtenances. 
 
Trench Width means the horizontal distance between the trench walls as measured at the bedding grade. 
 
Unshrinkable Fill means as defined in OPSS 1359. 
 
 
401.05   MATERIALS 
 
401.05.01 Embedment Material 
 
Embedment material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c)  Unshrinkable fill. 
 
401.05.02 Bedding Material 
 
Bedding material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c) Unshrinkable fill. 
 
401.05.03 Cover Material 
 
Cover material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c) Native material. 
 
401.05.04 Granular Material 
 
Granular material shall be according to OPSS 1010. 
 
401.05.05 Backfill Material 
 
401.05.05.01 General 
 
Backfill material shall be one of the following, as specified in the Contract Documents: 
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a) Granular A. 
 
b) Granular B, Type I, II, or III. 
 
c) Unshrinkable fill. 
 
d) Native material. 
 
401.05.05.02 Native and Imported Material 
 
Native and imported material shall be approved by the Contract Administrator. All material shall be free from 
frozen lumps, cinders, ashes, refuse, vegetable or organic matter, rocks and boulders over 150 mm in any 
dimension, and other deleterious material. 
 
401.05.06  Unshrinkable Fill 
 
Unshrinkable fill shall be according to OPSS 1359. 
 
 
401.07 CONSTRUCTION 
 
401.07.01 General 
 
Trenches shall be stable and dry, unless designated as subaqueous work. 
 
401.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
401.07.03 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
401.07.04 Removals 
 
Removals shall be according to OPSS 510. 
 
401.07.05 Dewatering 
 
Dewatering shall be according to OPSS 517 for placement of pipe or to OPSS 902 for placement of structure. 
 
401.07.06 Support Systems 
 
Support systems shall be according to OPSS 404. 
 
401.07.07 Temporary Protection Systems 
 
The construction of all temporary protection systems shall be according to OPSS 539. When the stability, 
safety, or function of an existing roadway, railway, other works, or proposed works may be impaired due to 
the method of operation, appropriate protection shall be provided. Protection may include sheathing, shoring, 
and the driving of piles, when necessary. 
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401.07.08 Removal of Frozen Ground 
 
Written permission shall be obtained from the Contract Administrator prior to starting any excavation in frozen 
ground. The method used for removal of frozen ground shall not cause damage to adjacent structures or 
Utilities. 
 
401.07.09 Trenching 
 
Trenches shall be excavated to the lines, grades, and dimensions specified in the Contract Documents. The 
width of the trench at the bottom shall not exceed the width at the top. 
 
Trenching for pipe culverts shall include the excavation for frost tapers and end sections. 
 
No more than 15 m of trench shall be open in advance of the completed pipe system. 
 
The Contract Administrator shall be notified immediately if the bottom of the trench appears to give an 
unsuitable foundation. 
 
When installing rigid pipe, if the trench is excavated wider than the allowable width without authorization, the 
Contract Administrator may require the use of a stronger pipe or a higher class of bedding or both. 
 
If the trench depth is excavated beyond the limits of the required excavation without the Contract 
Administrator’s authorization, granular material shall be placed and compacted in the trench to reinstate the 
required trench limits prior to backfilling the trench as specified in the Contract Documents. Alternatively, 
another structurally accepted design shall be provided by adjusting the limits of the excavation prior to 
backfilling. 
 
Rock excavation for trenches shall be according to OPSS 403. 
 
401.07.10 Backfilling and Compacting 
 
401.07.10.01 General 
 
The diameter or the span and rise of flexible pipes shall not vary from the manufactured dimensions by more 
than 5% during cover and backfill placing operations. 
 
Pipe installation and backfilling shall be completed prior to the start of subbase and base course construction 
over the pipe location. 
 
Compacting of embedment, bedding, cover, and backfill materials during pipe installation shall be according 
to OPSS 501. 
 
Prior to allowing the movement of any construction equipment or vehicular traffic over the buried 
infrastructure, the depth of backfill shall be sufficient enough to protect the buried infrastructure from damage. 
 
401.07.10.02 Embedment 
 
Placement of embedment material shall be as described in the Bedding and Cover clauses. 
 
401.07.10.03 Bedding 
 
Pipe bedding shall be of the class specified in the Contract Documents. 
 
The surface upon which the pipe is to be laid shall be true to grade and alignment. 
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The pipe bedding shall be shaped to the dimensions specified in the Contract Documents. When bell and 
spigot pipe is to be laid, recesses shall be shaped to receive the bells. 
 
Bedding material placed in the haunches shall be compacted prior to continued placement of cover material. 
 
Bedding material shall be placed in uniform layers not exceeding 200 mm in thickness, loose measurement, 
and each layer shall be compacted according to OPSS 501 before a subsequent layer is placed. 
 
Bedding material shall be placed on each side of the pipe and shall be completed simultaneously. At no time 
shall the levels on each side differ by more than the 200 mm uncompacted layer. 
 
401.07.10.04 Cover 
 
Cover material shall be placed so that damage to or movement of the pipe is avoided. 
 
Cover material shall be placed in uniform layers not exceeding 200 mm in thickness, loose measurement, and 
each layer shall be compacted according to OPSS 501 before a subsequent layer is placed. 
 
Cover material shall be placed on each side of the pipe and shall be completed simultaneously. At no time 
shall the levels on each side differ by more than the 200 mm uncompacted layer. 
 
401.07.10.05 Backfill 
 
Backfill material shall be placed in uniform layers not exceeding 300 mm in thickness, loose measurement, for 
the full width of the trench and each layer shall be compacted according to OPSS 501 before a subsequent 
layer is placed. 
 
Backfill material shall be placed to a minimum depth of 900 mm above the crown of the pipe before power 
operated tractors or rolling equipment shall be used for compacting. Uniform layers of backfill material 
exceeding 300 mm in thickness may be placed with the approval of the Contract Administrator. 
 
When the Contract specifies native backfill material, acceptable earth backfill material may be substituted with 
the approval of the Contract Administrator. In areas within the roadway, for a depth equal to the frost 
treatment, the earth backfill material shall have frost susceptible characteristics similar to the adjacent 
material. 
 
401.07.11 Additional Trenching, Backfilling, and Compacting 
 
Additional trenching, backfilling, and compacting shall be as described in the Trenching and Backfilling and 
Compacting subsections. 
 
Unsuitable material shall be excavated and the resulting excavation shall be backfilled and compacted to 
obtain a suitable foundation. 
 
401.07.12 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
401.07.13 Management of Excess Material 
 
Management of excess material shall be as specified in the Contract Documents. 
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401.09 MEASUREMENT FOR PAYMENT 
 
401.09.01 Actual Measurement 
 
401.09.01.01 Additional Trenching, Backfilling, and Compacting 
 
Additional trenching, backfilling, and compacting shall be based on the volume of the additional excavation 
measured in cubic metres prior to installation of the pipe. 
 
The volume of the excavation that is in addition to the limits specified in the Contract Documents shall be 
determined. 
 
 
401.10 BASIS OF PAYMENT 
 
401.10.01 Trenching, Backfilling, and Compacting 
 
Payment at the Contract price for the appropriate tender items for the installation of sanitary and storm pipe 
sewers, pipe culverts and end sections, subdrains, forcemains and associated appurtenances, watermains 
and associated appurtenances, and other underground Utilities shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
When the Contract contains separate items for work required by this specification, payment shall be at the 
Contract prices and according to the specifications for such work. 
 
Any expenses for remedial work resulting from unauthorized over-excavation of the trench width and depth 
shall be borne by the Contractor. 
 
When native material is deemed unsuitable for backfill for reasons other than those attributed to the 
Contractor's mode of operation, any additional work done to provide acceptable backfill beyond the work 
herein specified shall be administered as a Change in the Work. 
 
401.10.02 Additional Trenching, Backfilling, and Compacting - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
401.10.03 Rock Excavation for Trenches 
 
Payment for rock excavation for trenches shall be according to OPSS 403. 
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402.01 SCOPE 
 
This specification covers the requirements for excavating, backfilling, and compacting for the installation of 
storm and sanitary pipe sewer maintenance holes, storm sewer catch basins and ditch inlets, and valve 
chambers for watermains and forcemains. 
 
402.01.01 Specification Significance and Use 
 
This specification has been developed for use in provincial oriented Contracts.  The administration, testing, 
and payment policies, procedures, and practices reflected in this specification correspond to those used by 
the Ontario Ministry of Transportation. 

METRIC 

OPSS.PROV 402 
APRIL 2017  

(Formerly, OPSS 402, NOVEMBER 2013 
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Use of this specification or any other specification shall be according to the Contract Documents. 
 
402.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract Documents 
as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements 
and their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
402.02 REFERENCES 
 
When the Contract Documents indicate that provincial specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-oriented 
specification, the references below shall be considered to be to the OPSS listed, unless use of a municipal-
oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 403 Rock Excavation for Pipelines, Utilities, and Associated Structures in Open Cut 
OPSS 404 Support Systems 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1010 Aggregates - Base, Subbase, Select Subgrade, and Backfill Material 
OPSS 1359 Unshrinkable Backfill 
 
 
402.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
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Additional Excavation means all excavation ordered in writing by the Contract Administrator beyond 
excavation specified in the Contract Documents. 
 
Backfilling means the operation of filling the excavation with bedding and backfill material. 
 
Backfill Material means approved fill material used above the bedding and below the lower of the subgrade 
or finished grade or original ground. 
 
Bedding Material means the material used to support the maintenance hole, catch basin, ditch inlet, or 
valve chamber. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Imported Material means material obtained from a source other than the Work Area. 
 
Native Material means the material removed to form an excavation within the Work Area for return to the 
same or other excavation. 
 
Over-Excavation means all excavation beyond that specified in the Contract Documents, performed 
without the written order of the Contract Administrator. 
 
Structure means maintenance hole, catch basin, ditch inlet, or valve chamber. 
 
Unshrinkable Fill means a controlled density cement treated aggregate material. 
 
 
402.05 MATERIALS 
 
402.05.01 Granular Material 
 
Granular material shall be according to OPSS 1010. 
 
402.05.02 Backfill Material 
 
402.05.02.01 General 
 
Backfill material shall be as specified in the Contract Documents. 
 
402.05.02.02 Native and Imported Material 
 
Native and imported material shall be material approved by the Contract Administrator.  All material shall 
be free from frozen lumps, cinders, ashes, refuse, vegetable or organic matter, rocks, and boulders over 
150 mm in any dimension, and other deleterious material. 
 
402.05.03 Unshrinkable Fill 
 
Unshrinkable fill shall be according to OPSS 1359. 
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402.07 CONSTRUCTION 
 
402.07.01 General 
 
Excavations shall be stable and dry, unless designated as subaqueous Work. 
 
402.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
402.07.03 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
402.07.04 Removals 
 
Removals shall be according to OPSS 510. 
 
402.07.05 Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
402.07.06 Support Systems 
 
Support systems shall be according to OPSS 404. 
 
402.07.07 Removal of Frozen Ground 
 
Written permission shall be obtained from the Contract Administrator prior to starting an excavation in frozen 
ground.  The method used for removal of frozen ground shall not cause damage to adjacent structures or 
Utilities. 
 
402.07.08 Excavation 
 
402.07.08.01 General 
 
Excavation shall be performed to the lines, elevations, and dimensions specified in the Contract Documents 
plus an allowance for support systems, where required. 
 
Rock excavation for maintenance holes, catch basins, ditch inlets, or valve chambers shall be according to 
OPSS 403. 
 
402.07.08.02 Additional Excavation 
 
Structures shall not be placed or constructed on an unsuitable foundation as may be determined by the Contract 
Administrator. 
 
Unsuitable material shall be excavated and the resulting excavation shall be backfilled and compacted to obtain 
a suitable foundation. 
 
402.07.08.03 Over-Excavation 
 
Corrective measures ordered by the Contract Administrator to rectify deficiencies caused by over-excavation 
shall be performed.  Soil that has become disturbed by construction methods or procedures shall be removed 
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and replaced with granular material compacted to 95% maximum dry density where the excavated surface is 
below or beside the proposed structure. 
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402.07.09  Backfilling and Compacting 
 
402.07.09.01 Bedding 
 
A 150 mm layer of granular bedding material shall be placed on the bottom of the excavation and compacted 
according to OPSS 501, prior to the placing of a structure. 
 
402.07.09.02 Backfill 
 
Backfill material shall be placed simultaneously on all sides of the structure in layers not exceeding 300 mm in 
thickness, loose measurement, and compacted according to OPSS 501, prior to the placement of a subsequent 
layer. 
 
Backfill material shall not commence around cast-in-place concrete structures until approval has been obtained 
from the Contract Administrator. 
 
402.07.10 Additional Excavating, Backfilling, and Compacting 
 
Additional excavating, backfilling, and compacting shall be as described in the Excavation and Backfilling and 
Compacting subsections. 
 
The volume of the excavation that is in addition to the limits specified in the Contract Documents shall be 
determined. 
 
402.07.11 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
402.07.12 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
402.09 MEASUREMENT FOR PAYMENT 
 
402.09.01 Actual Measurement 
 
402.09.01.01 Additional Excavating, Backfilling, and Compacting 
 
Additional excavating, backfilling, and compacting shall be based on the volume of the additional excavation 
measured in cubic metres prior to installation of a structure. 
 
The volume of the additional excavation shall be determined beyond the limits specified in the Contract 
Documents. 
 
 
402.10 BASIS OF PAYMENT 
 
402.10.01 Excavating, Backfilling, and Compacting for Maintenance Holes, Catch Basins, 

Ditch Inlets, and Valve Chambers 
 
Payment at the Contract price for the appropriate tender items for the installation of maintenance holes, catch 
basins, ditch inlets, and valve chambers shall be full compensation for all labour, Equipment, and Material to 
do the work. 
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When the Contract contains separate items for work required by this specification, payment shall be at the 
Contract prices and according to the specifications for such work. 
 
Any expenses for remedial work resulting from over-excavation shall be borne by the Contractor. 
 
402.10.02 Additional Excavating, Backfilling, and Compacting - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
402.10.03 Rock Excavation for Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers 
 
Payment for rock excavation for maintenance holes, catch basins, ditch inlets, and valve chambers shall be 
according to OPSS 403. 
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402.09 MEASUREMENT FOR PAYMENT 
 
402.10 BASIS OF PAYMENT 
 
 
402.01 SCOPE 
 
This specification covers the requirements for excavating, backfilling, and compacting for the installation of 
storm and sanitary pipe sewer maintenance holes, storm sewer catch basins and ditch inlets, and valve 
chambers for watermains and forcemains. 
 
 
402.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 403 Rock Excavation for Pipelines, Utilities, and Associated Structures in Open Cut 
OPSS 404 Support Systems 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 



April 2025 Page 2 of 5 OPSS.PROV 402                          

OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1010 Aggregates - Base, Subbase, Select Subgrade, and Backfill Material 
OPSS 1359 Unshrinkable Backfill 
 
 
402.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Additional Excavation means all excavation ordered in writing by the Contract Administrator beyond 
excavation specified in the Contract Documents. 
 
Backfilling means the operation of filling the excavation with bedding and backfill material. 
 
Backfill Material means approved fill material used above the bedding and below the lower of the subgrade 
or finished grade or original ground. 
 
Bedding Material means the material used to support the maintenance hole, catch basin, ditch inlet, or valve 
chamber. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Imported Material means material obtained from a source other than the Work Area. 
 
Native Material means the material removed to form an excavation within the Work Area for return to the 
same or other excavation. 
 
Over-Excavation means all excavation beyond that specified in the Contract Documents, performed without 
the written order of the Contract Administrator. 
 
Structure means maintenance hole, catch basin, ditch inlet, or valve chamber. 
 
Unshrinkable Fill means a controlled density cement treated aggregate material. 
 
 
402.05 MATERIALS 
 
402.05.01 Granular Material 
 
Granular material shall be according to OPSS 1010. 
 
402.05.02 Backfill Material 
 
402.05.02.01 General 
 
Backfill material shall be as specified in the Contract Documents. 
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402.05.02.02 Native and Imported Material 
 
Native and imported material shall be material approved by the Contract Administrator. All material shall be 
free from frozen lumps, cinders, ashes, refuse, vegetable or organic matter, rocks, and boulders over 150 mm 
in any dimension, and other deleterious material. 
 
402.05.03 Unshrinkable Fill 
 
Unshrinkable fill shall be according to OPSS 1359. 
 
 
402.07 CONSTRUCTION 
 
402.07.01 General 
 
Excavations shall be stable and dry, unless designated as subaqueous Work. 
 
402.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
402.07.03 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
402.07.04 Removals 
 
Removals shall be according to OPSS 510. 
 
402.07.05 Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
402.07.06 Support Systems 
 
Support systems shall be according to OPSS 404. 
 
402.07.07 Removal of Frozen Ground 
 
Written permission shall be obtained from the Contract Administrator prior to starting an excavation in frozen 
ground. The method used for removal of frozen ground shall not cause damage to adjacent structures or 
Utilities. 
 
402.07.08 Excavation 
 
402.07.08.01 General 
 
Excavation shall be performed to the lines, elevations, and dimensions specified in the Contract Documents 
plus an allowance for support systems, where required. 
 
Rock excavation for maintenance holes, catch basins, ditch inlets, or valve chambers shall be according to 
OPSS 403. 
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402.07.08.02 Additional Excavation 
 
Structures shall not be placed or constructed on an unsuitable foundation as may be determined by the 
Contract Administrator. 
 
Unsuitable material shall be excavated and the resulting excavation shall be backfilled and compacted to 
obtain a suitable foundation. 
 
402.07.08.03 Over-Excavation 
 
Corrective measures ordered by the Contract Administrator to rectify deficiencies caused by over-excavation 
shall be performed. Soil that has become disturbed by construction methods or procedures shall be removed 
and replaced with granular material compacted to 95% maximum dry density where the excavated surface is 
below or beside the proposed structure. 
 
402.07.09  Backfilling and Compacting 
 
402.07.09.01 Bedding 
 
A 150 mm layer of granular bedding material shall be placed on the bottom of the excavation and compacted 
according to OPSS 501, prior to the placing of a structure. 
 
402.07.09.02 Backfill 
 
Backfill material shall be placed simultaneously on all sides of the structure in layers not exceeding 300 mm in 
thickness, loose measurement, and compacted according to OPSS 501, prior to the placement of a 
subsequent layer. 
 
Backfill material shall not commence around cast-in-place concrete structures until approval has been 
obtained from the Contract Administrator. 
 
402.07.10 Additional Excavating, Backfilling, and Compacting 
 
Additional excavating, backfilling, and compacting shall be as described in the Excavation and Backfilling and 
Compacting subsections. 
 
The volume of the excavation that is in addition to the limits specified in the Contract Documents shall be 
determined. 
 
402.07.11 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
402.07.12 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
402.09 MEASUREMENT FOR PAYMENT 
 
402.09.01 Actual Measurement 
 
402.09.01.01 Additional Excavating, Backfilling, and Compacting 
 
Additional excavating, backfilling, and compacting shall be based on the volume of the additional excavation 
measured in cubic metres prior to installation of a structure. 
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The volume of the additional excavation shall be determined beyond the limits specified in the Contract 
Documents. 
 
 
402.10 BASIS OF PAYMENT 
 
402.10.01 Excavating, Backfilling, and Compacting for Maintenance Holes, Catch Basins, 

Ditch Inlets, and Valve Chambers 
 
Payment at the Contract price for the appropriate tender items for the installation of maintenance holes, catch 
basins, ditch inlets, and valve chambers shall be full compensation for all labour, Equipment, and Material to 
do the work. 
 
When the Contract contains separate items for work required by this specification, payment shall be at the 
Contract prices and according to the specifications for such work. 
 
Any expenses for remedial work resulting from over-excavation shall be borne by the Contractor. 
 
402.10.02 Additional Excavating, Backfilling, and Compacting - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
402.10.03 Rock Excavation for Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers 
 
Payment for rock excavation for maintenance holes, catch basins, ditch inlets, and valve chambers shall be 
according to OPSS 403. 



 

 

 

Ontario Provincial Standard Specifications (OPSSs) 
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CONSTRUCTION SPECIFICATION FOR 
 ROCK EXCAVATION FOR PIPELINES, UTILITIES, 
 AND ASSOCIATED STRUCTURES IN OPEN CUT 

 
TABLE OF CONTENTS 

 
403.01 SCOPE 
 
403.02 REFERENCES 
 
403.03 DEFINITIONS 
 
403.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
403.05 MATERIALS - Not Used 
 
403.06 EQUIPMENT - Not Used 
 
403.07 CONSTRUCTION 
 
403.08 QUALITY ASSURANCE - Not Used 
 
403.09 MEASUREMENT FOR PAYMENT 
 
403.10 BASIS OF PAYMENT 
 
 
APPENDICES  Not Used 
 
 
 
403.01 SCOPE 
 
This specification covers the rock excavation requirements for the installation of sanitary and storm pipe sewers, 
pipe culverts and end sections, forcemains and associated appurtenances, and watermains and associated 
appurtenances; underground Utilities; and maintenance holes, catch basins, ditch inlets, and valve chambers 
in open cut. 
 
403.01.01 Specification Significance and Use 
 
This specification has been developed for use in provincial oriented Contracts.  The administration, testing, and 
payment policies, procedures, and practices reflected in this specification correspond to those used by the 
Ontario Ministry of Transportation.   
 

METRIC 

OPSS.PROV 403 
APRIL 2017 

(Formerly OPSS 403, November 2010 
(Formerly OPSS 515, November 2005) 
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Use of this specification or any other specification shall be according to the Contract Documents. 
403.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
403.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents.  When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 412 Sewage Forcemain Installation in Open Cut 
OPSS 441 Watermain Installation in Open Cut 
 
 
403.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Associated Appurtenances means as defined in OPSS 412 and OPSS 441. 
 
Associated Structures means a maintenance hole, catch basin, ditch inlet, or valve chamber. 
 
Rock means rock as defined in OPSS 206. 
 
 
403.07 CONSTRUCTION 
 
403.07.01 General 
 
Rock excavation to install sanitary and storm pipe sewers, pipe culverts and end sections, forcemains and 
associated appurtenances, and watermains and associated appurtenances; underground Utilities; and 
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maintenance holes, catch basins, ditch inlets, and valve chambers in open cut shall be performed to the lines 
and grades specified in the Contract Documents. 
 
403.07.02 Use of Explosives 
 
The requirements for the use of explosives shall be as specified in the Contract Documents. 
 
403.07.03 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
403.09 MEASUREMENT FOR PAYMENT 
 
403.09.01 Actual Measurement 
 
403.09.01.01 Rock Excavation for Pipelines, Utilities and Associated Structures 
 
Measurement shall be in cubic metres. 
 
The volume of rock excavation for pipelines, Utilities, and associated structures shall be determined by the 
product of the relevant following dimensions measured in place: 
 
a) Height 

 
The height of rock excavation for pipelines, Utilities, and associated structures is the difference in elevation 
between the theoretical bottom of bedding and the lower of the top of the original rock or the top of shatter. 
 
The top of the original rock shall be determined using one of the following methods: 
 
i. Elevations taken after the overburden has been removed but before rock excavation. 
ii. From rock surface elevations on both sides of the excavation after rock excavation has been completed. 
 

b) Width 
 
The width of rock excavation for pipelines and Utilities is the actual width of trench measured horizontally 
to a maximum of the specified trench width. 
 

c) Length 
 
The length of rock excavation for pipelines and Utilities is measured horizontally along the centreline of the 
trench to the outside limits of the backfill for the associated structures or to the outlet end of a pipe where 
it emerges from the rock. 

 
d) Horizontal 

 
The horizontal measurement for associated structures is the: 
 
i. diameter at the external surfaces of a circular structure plus 300 mm all around; or 
ii. the length and width to the external surfaces of a rectangular or square structure plus 300 mm on all 

sides. 
 
Where the excavation for this item overlaps rock excavation for other items there shall be no deduction for the 
overlap. 
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The volume of boulders in an excavation shall be determined by the product of the three maximum rectilinear 
dimensions.  Where boulders classified as rock are measured for payment, only the amount actually removed 
shall be considered for payment, the total volume of rock considered for payment shall not exceed the volume 
of excavation within the theoretical lines. 
 
403.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
403.10 BASIS OF PAYMENT 
 
403.10.01 Rock Excavation for Trenches and Associated Structures - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
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Note: The 403 implemented in April 2025 replaces 403, April 2017 with no technical content changes. 
 

CONSTRUCTION SPECIFICATION FOR ROCK EXCAVATION FOR PIPELINES, 
UTILITIES, AND ASSOCIATED STRUCTURES IN OPEN CUT 

 
TABLE OF CONTENTS 

 
403.01 SCOPE 
 
403.02 REFERENCES 
 
403.03 DEFINITIONS 
 
403.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
403.05 MATERIALS - Not Used 
 
403.06 EQUIPMENT - Not Used 
 
403.07 CONSTRUCTION 
 
403.08 QUALITY ASSURANCE - Not Used 
 
403.09 MEASUREMENT FOR PAYMENT 
 
403.10 BASIS OF PAYMENT 
 
 
403.01 SCOPE 
 
This specification covers the rock excavation requirements for the installation of sanitary and storm pipe 
sewers, pipe culverts and end sections, forcemains and associated appurtenances, and watermains and 
associated appurtenances; underground Utilities; and maintenance holes, catch basins, ditch inlets, and valve 
chambers in open cut. 
 
 
403.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 412 Sewage Forcemain Installation in Open Cut 
OPSS 441 Watermain Installation in Open Cut 
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403.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Associated Appurtenances means as defined in OPSS 412 and OPSS 441. 
 
Associated Structures means a maintenance hole, catch basin, ditch inlet, or valve chamber. 
 
Rock means rock as defined in OPSS 206. 
 
 
403.07 CONSTRUCTION 
 
403.07.01 General 
 
Rock excavation to install sanitary and storm pipe sewers, pipe culverts and end sections, forcemains and 
associated appurtenances, and watermains and associated appurtenances; underground Utilities; and 
maintenance holes, catch basins, ditch inlets, and valve chambers in open cut shall be performed to the lines 
and grades specified in the Contract Documents. 
 
403.07.02 Use of Explosives 
 
The requirements for the use of explosives shall be as specified in the Contract Documents. 
 
403.07.03 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
403.09 MEASUREMENT FOR PAYMENT 
 
403.09.01 Actual Measurement 
 
403.09.01.01 Rock Excavation for Pipelines, Utilities and Associated Structures 
 
Measurement shall be in cubic metres. 
 
The volume of rock excavation for pipelines, Utilities, and associated structures shall be determined by the 
product of the relevant following dimensions measured in place: 
 
a) Height 

 
The height of rock excavation for pipelines, Utilities, and associated structures is the difference in 
elevation between the theoretical bottom of bedding and the lower of the top of the original rock or the top 
of shatter. 
 
The top of the original rock shall be determined using one of the following methods: 
 
i. Elevations taken after the overburden has been removed but before rock excavation. 
ii. From rock surface elevations on both sides of the excavation after rock excavation has been 

completed. 
 

b) Width 
 
The width of rock excavation for pipelines and Utilities is the actual width of trench measured horizontally 
to a maximum of the specified trench width. 
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c) Length 
 
The length of rock excavation for pipelines and Utilities is measured horizontally along the centreline of 
the trench to the outside limits of the backfill for the associated structures or to the outlet end of a pipe 
where it emerges from the rock. 

 
d) Horizontal 

 
The horizontal measurement for associated structures is the: 
 
i. diameter at the external surfaces of a circular structure plus 300 mm all around; or 
ii. the length and width to the external surfaces of a rectangular or square structure plus 300 mm on all 

sides. 
 
Where the excavation for this item overlaps rock excavation for other items there shall be no deduction for the 
overlap. 
 
The volume of boulders in an excavation shall be determined by the product of the three maximum rectilinear 
dimensions.  Where boulders classified as rock are measured for payment, only the amount actually removed 
shall be considered for payment, the total volume of rock considered for payment shall not exceed the volume 
of excavation within the theoretical lines. 
 
403.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
403.10 BASIS OF PAYMENT 
 
403.10.01 Rock Excavation for Trenches and Associated Structures - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
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TABLE OF CONTENTS 
 
441.01 SCOPE 
 
441.02 REFERENCES 
 
441.03 DEFINITIONS 
 
441.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
441.05 MATERIALS 
 
441.06 EQUIPMENT - Not Used 
 
441.07 CONSTRUCTION 
 
441.08 QUALITY ASSURANCE - Not Used 
 
441.09 MEASUREMENT FOR PAYMENT 
 
441.10 BASIS OF PAYMENT 
 
 
APPENDICES  Not Used 
 
 
 
 
441.01 SCOPE 
 
This specification covers the requirements for the installation of watermains, service connections, and 
associated appurtenances in open cut. 
 
441.01.01 Specification Significance and Use 
 
This specification has been developed for use in provincial oriented Contracts.  The administration, testing, and 
payment policies, procedures, and practices reflected in this specification correspond to those used by the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 

METRIC 

OPSS.PROV 441 
APRIL 2017  

(Formerly OPSS 441, November 2014 
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441.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
441.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents.  When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 401 Trenching, Backfilling, and Compacting 
OPSS 404 Support Systems 
OPSS 490 Site Preparation for Pipeline, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 493 Temporary Potable Water Supply Services 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1301 Cementing Materials 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
OPSS 1842 Pressure Polyethylene Pipe Products 
 
CSA Standards 
 
B64.5-11 Double Check Valve (DCVA) Backflow Preventers 

[Part of B64 Series-11, Backflow Preventers and Vacuum Breakers Compendium] 
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B137.1-09 Polyethylene Pipe, Tubing and Fittings for Cold-Water Pressure Services 
[Part of B137-09, Thermoplastic Pressure Piping Compendium] 

B137.2-09 Polyvinyl Chloride (PVC) Injection-Moulded Gasketed Fittings for Pressure Applications [Part 
of B137-09, Thermoplastic Pressure Piping Compendium] 

B137.3-09 Rigid Polyvinyl Chloride (PVC) Pipe and Fittings for Pressure Applications 
[Part of B137-09, Thermoplastic Pressure Piping Compendium] 

B137.3.1-09 Molecularly Oriented Polyvinyl Chloride (PVCO) Pipe and Fittings for Pressure Applications 
[Part of B137-09, Thermoplastic Pressure Piping Compendium 

B137.10-09 Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene Composite Pressure-Pipe 
Systems  [Part of B137-09, Thermoplastic Pressure Piping Compendium] 

 
ASTM International 
 
A 153MA153M-09 Zinc Coating (Hot Dip) on Iron and Steel Hardware 
A 276A276-10 Stainless Steel Bars and Shapes 
A 307A307-10 Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength 
B 88B88-09 Seamless Copper Water Tube 
B 633B633-11 Electrodeposited Coatings of Zinc on Iron and Steel 
B 766B766-86 (2008) Electrodeposited Coatings of Cadmium 
C 361C361-11 Reinforced Concrete Low-Head Pressure Pipe 
D 3139D3139-98 (2011) Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals 
 
American Water Works Association (AWWA) 
 
C104/A21.4-08 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
C110/A21.10-08 Ductile-Iron and Gray-Iron Fittings for Water 
C111/A21.11-07 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
C151/A21.51-02 Ductile-Iron Pipe, Centrifugally Cast, for Water 
C153/A21.53-06 Ductile-Iron Compact Fittings for Water Service 
C200-05 Steel Water Pipe - 6 In. (150 mm) and Larger 
C205-07 Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 in. (100 mm) and 

Larger 
C206-11 Field Welding of Steel Water Pipe 
C208-07 Dimensions for Fabricated Steel Water Pipe Fittings 
C301-07 Prestressed Concrete Pressure Pipe, Steel-Cylinder Type, for Water and Other Liquids 
C302-11 Reinforced Concrete Pressure Pipe, Non-Cylinder Type 
C303-08 Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type 
C502-05 Dry-Barrel Fire Hydrants 
C504-10 Rubber-Seated Butterfly Valves 
C509-09 Resilient-Seated Gate Valves for Water Supply Service 
C510-07 Double Check Valve Backflow Prevention Assembly 
C800-05 Underground Service Line Valves and Fittings 
C900-07 Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 in.-12 in. (100 mm - 300 

mm), for Water Transmission and Distribution 
C905-10 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 350 mm Through 

1,200  mm (14 in. Through 48 in.) for Water Transmission and Distribution 
C907-12 Injection-Molded Polyvinyl Chloride (PVC) Pressure Fittings, 4 in.-12 in. (100 mm - 

300  mm), for Water Distribution 
C909-09 Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe, 100 mm Through 600  mm 

(4 in. Through 24 in.), for Water Distribution 
 
 
 
 
American Society of Mechanical Engineers (ASME) 
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B18.2.1-2010 Square, Hex, Heavy Hex, and Askew Head Bolts and Hex, Heavy Hex, Hex Flange, Lobed 

Head, and Lag Screws (Inch Series) 
 
NSF International 
 
61-2008 Drinking Water System Components - Health Effects  
 
 
441.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Associated Appurtenance means structures, devices, and appliances, other than pipe and conduit, which are 
used in connection with a water distribution system, such as valves, hydrants, corporation cocks, services, and 
thrust restraints. 
 
Backfilling means the operation of filling a trench with bedding, cover, and backfill material, or embedment and 
backfill material. 
 
End Covers means temporary cover installed at the factory over both ends of uninstalled watermain pipe to 
prevent the entry of contaminants during shipping and storage. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Fitting means connections, appliances, and adjuncts designed to be used in connection with pipe: for example, 
elbows and bends to alter the direction of a pipe; tees and crosses to connect a branch with a main; plugs and 
caps to close an end; and bushings, diminishers, or reducers to couple two pipes of different diameters. 
 
Service Connection means the system used to supply water from the watermain to the property line. 
 
Service Connection Appurtenance Set means the main stop, curb stop, couplings, service box, service box 
support, and service saddle used in the installation of a service connection. 
 
Watermain means an installation designed for the conveyance of water under pressure using circular pipe. 
 
 
441.05 MATERIALS 
 
441.05.01 General 
 
The pipe size shall be according to the size specified in the Contract Documents.  Pipe type and class shall be 
as specified in the Contract Documents. 
 
Fittings shall be suitable for and compatible with the pipe material and class with which they are used. 
 
All material for watermains shall be NSF/ANSI 61 compliant. 
 
441.05.02 Ductile Iron Pipe 
 
Ductile iron pipe shall be according to AWWA C151/A21.51. 
 
Fittings shall be gray iron according to AWWA C110/A21.10 or ductile iron according to AWWA C110/A21.10 
or AWWA C153. 
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Ductile iron pipe and fittings shall be cement lined according to AWWA C104/A21.4. 
 
Rubber gaskets for push-on or mechanical joints shall be according to AWWA C111/A21.11. 
 
441.05.03 Concrete Pressure Pipe 
 
Concrete cylinder pipe including joints and fittings shall be according to AWWA C301 or AWWA C303. 
 
Non-cylinder pipe and joints shall be according to AWWA C302 or ASTM C 361. C361. Fittings shall be 
according to AWWA C302. 
 
441.05.04 Polyvinyl Chloride Pipe 
 
441.05.04.01 General 
 
Flexible elastomeric seals for bell and spigot joints shall be according to ASTM D 3139D3139. 
 
Fittings for polyvinyl chloride (PVC) and molecularly oriented polyvinyl chloride (PVCO) pipe shall be either: 
 
a) Gray iron according to AWWA C110/A21.10. 
 
b) Ductile iron according to C110/A21.10 or AWWA C153 and shall be cement lined according to 

AWWA  C104/A21.4. 
 
c) Injection moulded polyvinyl chloride, blue in colour and according to AWWA C907 and CSA B137.2. 
 
d) Prefabricated polyvinyl chloride, blue in colour and according to AWWA C905 and CSA B137.3. 
 
441.05.04.02 Polyvinyl Chloride Pipe (PVC) 
 
Polyvinyl chloride pipe shall be according to AWWA C900 or AWWA C905 and CSA B137.3, and shall be blue 
in colour and supplied complete with gaskets. 
 
441.05.04.03 Molecularly Oriented Polyvinyl Chloride Pipe (PVCO) 
 
Molecularly oriented polyvinyl chloride pipe shall be according to AWWA C909 and CSA B137.3.1, and shall 
be blue in colour and supplied complete with gaskets. 
 
441.05.05 Polyethylene Pipe 
 
Polyethylene pressure pipe shall be according to OPSS 1842. 
 
Fittings shall be either: 
 
a) Flanged gray iron according to AWWA C110/A21.10. 
 
b) Flanged ductile iron according to AWWA C110/A21.10 or AWWA C153 and shall be cement lined according 

to AWWA C104/A21.4. 
 
c) Polyethylene according to OPSS 1842. 
 
d) Heat fusion or insert or compression type fittings according to CSA 137.1. 
 
441.05.06 Steel Pipe 
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Steel pipe shall be according to AWWA C200.  Fittings shall be according to AWWA C208.  Steel pipe shall 
have a cement-mortar protective lining and coating according to AWWA C205. 
 
441.05.07 Copper Pipe 
 
Copper pipe for service connections shall be according to ASTM B 88B88 and shall be type K soft copper. 
 
441.05.08 Composite Pipe 
 
Crosslink polyethylene/aluminum/crosslink polyethylene composite pressure pipe for service connections shall 
be according to CSA B137.10. 
 
441.05.09 Valves 
 
441.05.09.01 General 
 
All valves shall open by operating in a counter clockwise direction. 
 
Valves shall be designed for a minimum cold water working pressure of 1,035 kPa. 
 
Valve types shall be one of the following: 
 
a) Valves less than 75 mm shall be brass or bronze gate valves. 
 
b) Valves greater than or equal to 75 mm, and less than or equal to 300 mm, shall be cast or ductile iron gate 

valves. 
 
c) Valves greater than 300 mm up to and including 500 mm shall be gate or butterfly valves. 
 
d) Valves greater than 500 mm shall be butterfly valves. 
 
Fasteners shall be made from material meeting the strength requirements of ASTM A 307A307 with dimensions 
according to ASME B18.2.1.  Bolts, studs, and nuts shall be cadmium plated according to ASTM B 766B766 or 
zinc coated according to ASTM A 153A153 or ASTM B 633. B633. Fasteners for mechanical joints shall be 
ductile iron according to AWWA C111/A21.11. 
 
441.05.09.02 Service Line Valves 
 
Valves shall be according to AWWA C800.  Type, pressure class, and end connections shall be as specified in 
the Contract Documents. 
 
441.05.09.03 Gate Valves 
 
Gate valves shall be according to AWWA C509. 
 
Stem sealing on non-rising stem valves shall use O-ring type seals that do not require adjustment. 
 
The gate valve end configuration shall be as specified in the Contract Documents. 
 
441.05.09.04 Butterfly Valves 
 
Butterfly valves shall be according to AWWA C504. 
 
Valves shall be short body flanged or mechanical-joint, class 150B. 
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Valve shafts shall be stainless steel and, when they project through the body, shall have seals that do not 
require adjustment. 
 
A vertical operating nut shall be provided.  Valves shall be provided with an external indicator showing valve 
position by means of a pointer operating through a 90% arc from open to close. 
 
441.05.09.05 Air Release and Air/Vacuum Valves 
 
Air release and air/vacuum valves shall be single acting type. 
 
441.05.10 Hydrants 
 
Hydrants shall be according to AWWA C502.  The type shall be as specified in the Contract Documents. 
 
441.05.11 Double Check Valve Backflow Preventers 
 
Double check valve backflow preventers shall be according to CSA B64.5 or AWWA C510. 
 
441.05.12 Service Connection Fittings and Appurtenances 
 
Main stops, curb stops, couplings, service boxes, and service saddles shall be as recommended by the 
manufacturer of the service connection pipe. 
 
441.05.13 Concrete 
 
Concrete for thrust blocks and fitting and appurtenance supports shall be according to OPSS 1350 with a 
nominal minimum 28-Day compressive strength of 20 MPa. 
 
441.05.14 Mortar 
 
Mortar for joints shall be composed of one part Portland cement and three parts mortar sand, wetted with 
sufficient water to make the mixture plastic. 
 
The mortar sand shall be according to OPSS 1004, the Portland cement shall be according to OPSS 1301, and 
the water shall be according to OPSS 1302. 
 
441.05.15 Straps, Tie-Rods, Angles, Nuts, and Bolts 
 
Stainless steel straps, tie-rods, angles, nuts, and bolts used with concrete thrust blocks shall be according to 
ASTM A 276A276, Type 316 stainless steel. 
 
 
441.07 CONSTRUCTION 
 
441.07.01 General 
 
The work for the installation of watermains shall include all watermain pipe, bends, tees, fittings, and thrust 
restraints and the testing of the watermain system. 
 
The interior of all pipe, fittings, and other accessories shall be kept clean and free from undesirable material at 
all times. 
 
 
 
441.07.02 Site Preparation 
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Site preparation shall be according to OPSS 490. 
 
441.07.03 Removals 
 
Removals shall be according to OPSS 510. 
 
441.07.04 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
441.07.05 Protection Against Floatation 
 
Damage to the pipeline due to floatation shall be prevented during construction and until completion of the 
works. 
 
441.07.06 Cold Weather Work 
 
All work shall be protected from freezing.  Pipe and bedding material shall not be placed on frozen ground. 
 
441.07.07 Transporting, Unloading, Storing, and Handling Pipe 
 
All pipe, fittings, and gaskets that are unsound or damaged shall be rejected. 
 
All pipe up to and including 600 mm diameter shall be delivered to the Work Area with end covers and a tamper 
evident seal on only the bell end.  These components shall adhere sufficiently to withstand the stresses caused 
during shipment. 
 
A waterproof seal is not required on the end covers. 
 
Tamper evident seals shall display the manufacturers name or logo or both.  Seals shall straddle the end cover 
and the pipe.  Removal of the cover shall render the tamper evident seal unusable either by breaking the seal 
or by leaving a message such as "VOID" on the pipe.  Tamper evident seals are not required for non-reusable 
heat shrink plastic covers or foam plugs with punch-out centres. 
 
Pipe delivered to the construction site with damaged or missing end covers shall be field cleaned to remove all 
undesirable material along the entire length of the interior of the pipe and the end covers reinstalled. 
 
Manufacturer's recommendations for transporting, unloading, storing, and handling of materials shall be 
followed. 
 
441.07.08 Excavation 
 
Excavation for the installation of watermains shall be according to OPSS 401. 
 
441.07.09 Support Systems 
 
Support systems shall be according to OPSS 404. 
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441.07.10  Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
441.07.11 Temporary Protection Systems 
 
The construction of temporary protection systems shall be according to OPSS 539. 
 
When the stability, safety, or function of an existing roadway, railway, 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 when necessary to prevent damage to such works or proposed works. 
 
441.07.12 Temporary Potable Water Supply Services 
 
Temporary potable water supply services shall be according to OPSS 493. 
 
441.07.13 Backfilling and Compacting 
 
Backfilling and compacting shall be according to OPSS 401. 
 
441.07.14 Installation of Pipe 
 
Pipe shall be laid in a dry trench. 
 
Pipe shall be laid within the alignment and grade tolerances specified in the Contract Documents.  The barrel 
of each pipe shall be in contact with the shaped bed throughout its full length. 
 
When the Owner raises or lowers the invert of a watermain by up to 150 mm, it shall not constitute a Change 
in the Work and no adjustment shall be made to the payment.  When the invert of a watermain is raised or 
lowered by more than 150 mm, then this shall constitute a Change in the Work for the full extent of the change 
from the original grade. 
 
Pipe shall be kept clean and dry as work progresses.  A removable watertight bulkhead shall be installed at the 
open end of the last pipe laid whenever work is suspended. 
 
Pipe shall not be laid until the preceding pipe joint has been completed and the pipe carefully embedded and 
secured in place. 
 
441.07.15 Jointing 
 
441.07.15.01 General 
 
End covers shall be removed immediately prior to jointing.  Joint surfaces shall be clean.  Pipe ends shall be 
lubricated with material recommended by the pipe manufacturer. 
 
Manufacturer's instructions for jointing pipe shall be followed. 
 
Joints and all connections shall be made watertight. 
 
All bolts, nuts, couplings, rubber rings, and connecting pieces shall be cleaned thoroughly before installation. 
 
Pipe shall be aligned on centreline to previously laid pipe. 
 
Pipe shall be pulled or pushed only by a hand-operated winch.  A backhoe shall not be used for pushing pipe. 
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Joints shall be prevented from opening after the pipe has been laid. 
 
441.07.15.02 Ductile Iron Pipe 
 
Mechanical Joints: 
 
The gland shall be positioned on the pipe with the lip extension toward the joint.  The gasket shall be slipped 
on the pipe with the thick edge towards the gland.  The spigot end shall be pushed to its seat in the bell.  The 
gasket shall be pressed to seat it evenly around the joint. 
 
The gland shall be positioned for bolting and the bolts shall be inserted.  All nuts shall be hand tightened. 
 
The nuts shall be tightened half a turn at a time with a calibrated torque wrench.  All nuts shall be tightened 
uniformly to the torque specified in AWWA C111/A21.11. 
 
Bell and Spigot Joints: 
 
The gasket shall be placed in the groove of the bell making certain it is properly seated. 
 
The gasket shall be lubricated. 
 
Pipe to be joined shall be aligned and the spigot shall be carefully entered into the bell until the spigot end just 
makes contact with the gasket. 
 
The entry of the spigot into the bell shall be completed by hand or by the use of a hand operated winch until the 
second reference mark is flush with the face of the bell. 
 
441.07.15.03 Concrete Pressure Pipe 
 
Bell and Spigot Joints: 
 
A cotton or burlap diaper shall be placed around the bell end of the pipe already in place. 
 
A rubber gasket shall be placed on the spigot end of the pipe to be laid ensuring that the stretch and volume of 
the gasket is equalized around the entire circumference of the pipe.  The gasket and spigot shall be lubricated 
prior to the spigot end being inserted home into the bell end. 
 
The pipe shall be aligned and the spigot end shall be inserted into the bell of the pipe already in place. 
 
Steel inserts shall be placed in the joints to prevent the spigot from entering the full depth of the bell.  The 
location of the rubber gasket shall be checked around the entire circumference of the joint.  The steel insert 
shall be removed and the pipe pushed until the spigot enters the full depth of the socket and is retained in 
position. 
 
Ensure that the diaper is carefully placed around the joint recess.  Cement mortar shall be poured around the 
assembled joint. 
 
441.07.15.04 Polyvinyl Chloride Pressure Pipe - PVC and PVCO 
 
Joints shall be bell and spigot with rubber gaskets.  If gaskets are supplied separately, they shall be inserted in 
the groove of the bell end of the pipe. 
 
The spigot shall be lubricated.  The spigot end shall be inserted and pushed into the bell up to but not beyond 
the depth of the stop reference mark. 
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441.07.15.05 Polyethylene Pressure Pipe 
 
Polyethylene pipe 100 mm diameter and larger shall be joined by the thermal butt fusion process.  Procedures 
recommended by the pipe manufacturer shall be followed. 
 
Polyethylene pipe 75 mm diameter and smaller shall be joined with heat fusion or insert or compression type 
fittings that are recommended by the pipe manufacturer and that prevent pull-out and resist creep deformation 
at full test pressure. 
 
Connections to non-polyethylene fittings and appurtenances 50 mm diameter and larger shall be made with 
flanged joints according to the manufacturer's recommendations.  Bolts shall be tightened to the torque 
specified by the manufacturer for the particular size and type of stub end. 
 
441.07.15.06 Steel Pipe 
 
Steel pipe shall be jointed according to AWWA C200.  Field welding for joints shall be according to 
AWWA  C206. 
 
441.07.15.07 Service Connection Pipe 
 
Service connection pipe shall be jointed as recommended by the manufacturer. 
 
441.07.16 Cutting of Pipe 
 
Whenever cutting of pipe is required, the pipe shall be cut according to the recommendations of the pipe 
manufacturer.  After cutting the pipe, the interior of the pipe shall be cleaned and the end cover replaced until 
the pipe is installed. 
 
441.07.17 Change in Line and Grade 
 
441.07.17.01 Ductile Iron Pipe 
 
Fabricated bends shall be provided for changes in line and grade of 11.25° or more. 
 
Deflections of less than 11.25° may be made using a series of pipe joint deflections.  The manufacturer's 
recommendation in deflecting any single pipe joint shall not be exceeded. 
 
441.07.17.02 Concrete Pressure Pipe 
 
Fabricated bends, bevel adaptors, or elbows shall be used for changes in line or grade greater than 5°.  
Changes in line or grade less than 5° shall be made using a manufactured joint or bevel connection or may be 
made over several joints.  The manufacturer’s joint deflection recommendations shall not be exceeded. 
 
441.07.17.03 Polyvinyl Chloride Pipe - PVC and PVCO 
 
Polyvinyl chloride pipe joints may be deflected but shall not exceed the manufacturer's recommendations.  
Otherwise, fabricated bends shall be used. 
 
441.07.17.04 Polyethylene Pipe 
 
Use of pipe flexibility may be allowed but shall not exceed the manufacturer's recommendations. 
 
441.07.17.05 Steel Pipe 
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Fabricated bends shall be used at all changes in line or grade, unless the change can be accomplished by 
deflections at pipe joints without exceeding the manufacturer's recommendation for deflection at pipe joints. 
 
441.07.18 Installation of Valves and Fittings 
 
441.07.18.01 General 
 
The work for the installation of valves and fittings shall include the valves and couplings and valve boxes, when 
valve boxes are specified in the Contract Documents.  Valves and fittings shall be installed in locations and be 
of the type specified in the Contract Documents.  Valves and connecting pipe shall be aligned accurately and 
supported as specified in the Contract Documents.  Valves and fittings do not require end covers but shall be 
field cleaned prior to installation. 
 
441.07.18.02 Air Release and Air/Vacuum Valves 
 
Air release and air/vacuum valves shall be installed at locations specified in the Contract Documents. 
 
Each air release and air/vacuum valve shall be provided with an isolating valve. 
 
441.07.19 Installation of Hydrant Sets 
 
The work for the installation of hydrant sets shall include the placing of hydrants, hydrant isolating valves, 
hydrant leads, restraining devices, and support devices. 
 
Hydrant sets shall be installed at locations specified in the Contract Documents. 
 
The hydrant shall be plumb with the nozzles parallel to the edge of pavement or curb line and the pumper 
connection facing the roadway. 
 
441.07.20 Installation of Service Connections 
 
A service connection shall consist of a service connection pipe and a service connection appurtenance set and 
shall be installed at locations and be of the size specified in the Contract Documents. 
 
Service connection pipe shall be installed by pressure tap connection or saddles.  Service connections on 
plastic watermains shall be installed using service saddles or tapped couplings. 
 
Curb stop valve boxes shall be installed vertically and flush with the final grade elevation. 
 
441.07.21 Shutting Down or Charging Mains 
 
At no time shall watermains be shut down or charged or valves operated without permission from the Contract 
Administrator. 
 
441.07.22 Connections to Existing Watermains 
 
The work of connecting to existing watermains shall include the removal of all plugs, caps, blow offs, and thrust 
blocks from an existing watermain or fitting, and the installation of the connection. 
 
All connections to existing watermains shall be made under the supervision of the Contract Administrator. 
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441.07.23  Thrust Restraints 
 
All connections, caps, and bends shall be restrained by concrete blocking and/or restrained joints as specified 
in the Contract Documents.  Concrete for thrust blocks shall be placed against undisturbed ground.  Joints and 
couplings shall remain free from concrete. Only restrained joint products specifically designed for use with the 
pipe material shall be used. 
 
441.07.24 Hydrostatic Testing 
 
441.07.24.01 General 
 
Hydrostatic testing shall be conducted under the supervision of the Contract Administrator upon completion of 
the watermain, including services and backfilling. 
 
A test section shall be either a section between valves or the completed watermain. 
 
Test pressure shall be 1,035 kPa. 
 
The test section shall be filled slowly with water and all air shall be removed from the pipeline.  A 24-hour 
absorption period may be allowed before starting the test.  The test section shall be subjected to the specified 
continuous test pressure for 2 hours. 
 
441.07.24.02 Polyethylene Pipe 
 
The test procedure shall consist of initial expansion and test phases. 
 
During the initial expansion phase, the test section shall be pressurized to the test pressure and sufficient make-
up water added each hour for 3 hours to return to test pressure.  The test phase begins after the initial expansion 
phase. 
 
The test phase shall be 2 hours after which a measured amount of make-up water is added to return the test 
pressure.  If the amount of make-up water added does not exceed the value in Table 1, leakage is not indicated. 
 
If the amount of make-up water exceeds the Table 1 value, all leaks shall be located and repaired and the test 
section shall be retested until a satisfactory result is obtained. 
 
The test duration should not exceed 8 hours.  If the pressure test is not completed, the test section shall be de-
pressurized and allowed to relax for at least 8 hours before bringing the test section up to pressure again. 
 
441.07.24.03 Other Pipe 
 
A period of 24 hours shall be allowed before starting the test. 
 
The test section shall be subject to the specified continuous test pressure for 2 hours. 
 
The leakage is the amount of water added to the test section to maintain the specified test pressure for the test 
duration.  The measured leakage shall be compared with the allowable leakage as calculated for the test 
section.  The allowable leakage is 0.082 litres per millimetre of pipe diameter per kilometre of pipe for the 2-
hour test period. 
 
If the measured leakage exceeds the allowable leakage, all leaks shall be located and repaired and the test 
section shall be retested until a satisfactory result is obtained. 
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441.07.25 Flushing and Disinfecting Watermains 
 
Flushing and disinfecting operations shall be conducted under the supervision of the Contract Administrator.  
The watermain shall be flushed to achieve a minimum velocity of 0.76 m/sec otherwise the watermain shall be 
swabbed.  The Contract Administrator shall be notified at least 2 Business Days in advance of the proposed 
date on which flushing and disinfecting operations are to commence. 
 
Watermains shall be flushed in a sequence approved by the Contract Administrator.  The Contract Administrator 
may permit or require the flushing to be carried out in stages as sections of the system are completed.  Flushed 
sections shall be protected from contamination. 
 
After flushing is completed, water from the existing distribution system shall be allowed to flow at a controlled 
rate into the new pipeline.  Liquid chlorine solution shall be introduced so that the chlorine is distributed 
throughout the section being disinfected.  The chlorine shall be applied so that the chlorine concentration is 
50 mg/litre minimum throughout the section.  The system shall be left charged with the chlorine solution for 24 
hours. 
 
Sampling and testing for chlorine residual shall be carried out by the Contract Administrator.  The chlorine 
residual shall be tested in the section after 24 hours.  If tests indicate a chlorine residual of 25 mg/litre minimum, 
the section shall be flushed completely and recharged with water normal to the operation of the system.  If the 
test does not meet the requirements, the chlorination procedure shall be repeated until satisfactory results are 
obtained. 
 
Twenty-four hours after the system has been recharged, the Contract Administrator shall take samples for 
bacteriological tests.  Samples shall be collected from every 350 m of the new watermain plus one sample from 
the end of each of the line and at least one sample from each branch.  If there is indication of contamination, 
the disinfection procedure shall be repeated. 
 
The system shall not be put into operation until approval has been given by the Contract Administrator. 
 
441.07.26 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
441.07.27 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
All chlorinated water used for testing, flushing, or disinfecting watermains shall be disposed of safely. 
 
The method of disposal of chlorinated water is subject to the approval of the Contract Administrator. 
 
 
441.09 MEASUREMENT FOR PAYMENT 
 
441.09.01 Actual Measurement 
 
441.09.01.01 Watermains 
 
Measurement of watermains shall be by length in metres along the horizontal centreline of the pipe from the 
point of connection to a chamber, water treatment plant, or existing watermain to a point vertically above the 
end of the new watermain. 
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441.09.01.02 Valves 
 
For measurement purposes, a count shall be made of the number of valves installed, regardless of the type 
and size. 
 
441.09.01.03 Hydrant Sets 
 
For measurement purposes, a count shall be made of the number of hydrant sets installed, regardless of the 
type. 
 
441.09.01.04 Service Connection Pipe 
 
Measurement of service connection pipe shall be by length in metres along the horizontal centreline of the pipe 
from the point of connection at the watermain to a point vertically above the end of the service connection. 
 
441.09.01.05 Service Connection Appurtenance Sets 
 
For measurement purposes, a count shall be made of the number of service connection appurtenance sets 
installed. 
 
441.09.01.06 Connections to Existing Watermains 
 
For measurement purposes, a count shall be made of the number of connections made to existing watermains. 
 
441.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
441.10 BASIS OF PAYMENT 
 
441.10.01 Watermains - Item 

Valves - Item 
Hydrant Sets - Item 
Service Connection Pipe - Item 
Service Connection Appurtenance Sets - Item 
Connections to Existing Watermains - Item 

 
Payment at the Contract price for the above tender items shall be full compensation for all labour, Equipment, 
and Material to do the work. 
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TABLE 1 
Test Phase Make-Up Amount for Pressure Polyethylene Pipe 

Pipe Diameter 

mm 

Make-Up Water 

litre/km 

30 12.38 

40 12.38 

50 13.62 

75 18.60 

100 31.00 

150 74.50 

200 124.20 

250 161.40 

275 248.30 

300 285.60 

350 335.20 

400 409.70 

450 533.90 

500 682.90 

550 869.10 

600 1,105.00 

700 1,378.20 

800 1,775.50 

900 2,234.90 

1,000 2,731.60 

1,050 3,104.00 

1,200 3,973.20 

1,350 5,152.70 

1,600 7,449.70 
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441.01 SCOPE 
 
This specification covers the requirements for the installation of watermains, service connections, and 
associated appurtenances in open cut. 
 
 
441.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 401 Trenching, Backfilling, and Compacting 
OPSS 404 Support Systems 
OPSS 490 Site Preparation for Pipeline, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 493 Temporary Potable Water Supply Services 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
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OPSS 539 Temporary Protection Systems 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1301 Cementing Materials 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
OPSS 1842 Pressure Polyethylene Pipe Products 
 
CSA Standards 
 
B64.5-11 Double Check Valve (DCVA) Backflow Preventers 

[Part of B64 Series-11, Backflow Preventers and Vacuum Breakers Compendium] 
B137.1-09 Polyethylene Pipe, Tubing and Fittings for Cold-Water Pressure Services 

[Part of B137-09, Thermoplastic Pressure Piping Compendium] 
B137.2-09 Polyvinyl Chloride (PVC) Injection-Moulded Gasketed Fittings for Pressure Applications [Part 

of B137-09, Thermoplastic Pressure Piping Compendium] 
B137.3-09 Rigid Polyvinyl Chloride (PVC) Pipe and Fittings for Pressure Applications 

[Part of B137-09, Thermoplastic Pressure Piping Compendium] 
B137.3.1-09 Molecularly Oriented Polyvinyl Chloride (PVCO) Pipe and Fittings for Pressure Applications 

[Part of B137-09, Thermoplastic Pressure Piping Compendium 
B137.10-09 Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene Composite Pressure-Pipe 

Systems [Part of B137-09, Thermoplastic Pressure Piping Compendium] 
 
ASTM International 
 
A153M-09 Zinc Coating (Hot Dip) on Iron and Steel Hardware 
A276-10 Stainless Steel Bars and Shapes 
A307-10 Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength 
B88-09 Seamless Copper Water Tube 
B633-11 Electrodeposited Coatings of Zinc on Iron and Steel 
B766-86 (2008) Electrodeposited Coatings of Cadmium 
C361-11 Reinforced Concrete Low-Head Pressure Pipe 
D3139-98 (2011) Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals 
 
American Water Works Association (AWWA) 
 
C104/A21.4-08 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
C110/A21.10-08 Ductile-Iron and Gray-Iron Fittings for Water 
C111/A21.11-07 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
C151/A21.51-02 Ductile-Iron Pipe, Centrifugally Cast, for Water 
C153/A21.53-06 Ductile-Iron Compact Fittings for Water Service 
C200-05 Steel Water Pipe - 6 In. (150 mm) and Larger 
C205-07 Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 in. (100 mm) and 

Larger 
C206-11 Field Welding of Steel Water Pipe 
C208-07 Dimensions for Fabricated Steel Water Pipe Fittings 
C301-07 Prestressed Concrete Pressure Pipe, Steel-Cylinder Type, for Water and Other Liquids 
C302-11 Reinforced Concrete Pressure Pipe, Non-Cylinder Type 
C303-08 Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type 
C502-05 Dry-Barrel Fire Hydrants 
C504-10 Rubber-Seated Butterfly Valves 
C509-09 Resilient-Seated Gate Valves for Water Supply Service 
C510-07 Double Check Valve Backflow Prevention Assembly 
C800-05 Underground Service Line Valves and Fittings 
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C900-07 Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 in.-12 in. (100 mm - 
300 mm), for Water Transmission and Distribution 

C905-10 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 350 mm Through 
1,200 mm (14 in. Through 48 in.) for Water Transmission and Distribution 

C907-12 Injection-Molded Polyvinyl Chloride (PVC) Pressure Fittings, 4 in.-12 in. (100 mm - 
300 mm), for Water Distribution 

C909-09 Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe, 100 mm Through 
600 mm (4 in. Through 24 in.), for Water Distribution 

 
American Society of Mechanical Engineers (ASME) 
 
B18.2.1-2010 Square, Hex, Heavy Hex, and Askew Head Bolts and Hex, Heavy Hex, Hex Flange, 

Lobed Head, and Lag Screws (Inch Series) 
 
NSF International 
 
61-2008 Drinking Water System Components - Health Effects  
 
 
441.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Associated Appurtenance means structures, devices, and appliances, other than pipe and conduit, which 
are used in connection with a water distribution system, such as valves, hydrants, corporation cocks, 
services, and thrust restraints. 
 
Backfilling means the operation of filling a trench with bedding, cover, and backfill material, or embedment 
and backfill material. 
 
End Covers means temporary cover installed at the factory over both ends of uninstalled watermain pipe to 
prevent the entry of contaminants during shipping and storage. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Fitting means connections, appliances, and adjuncts designed to be used in connection with pipe: for 
example, elbows and bends to alter the direction of a pipe; tees and crosses to connect a branch with a main; 
plugs and caps to close an end; and bushings, diminishers, or reducers to couple two pipes of different 
diameters. 
 
Service Connection means the system used to supply water from the watermain to the property line. 
 
Service Connection Appurtenance Set means the main stop, curb stop, couplings, service box, service box 
support, and service saddle used in the installation of a service connection. 
 
Watermain means an installation designed for the conveyance of water under pressure using circular pipe. 
 
 
441.05 MATERIALS 
 
441.05.01 General 
 
The pipe size shall be according to the size specified in the Contract Documents. Pipe type and class shall be 
as specified in the Contract Documents. 
 
Fittings shall be suitable for and compatible with the pipe material and class with which they are used. 
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All material for watermains shall be NSF/ANSI 61 compliant. 
 
441.05.02 Ductile Iron Pipe 
 
Ductile iron pipe shall be according to AWWA C151/A21.51. 
 
Fittings shall be gray iron according to AWWA C110/A21.10 or ductile iron according to AWWA C110/A21.10 
or AWWA C153. 
 
Ductile iron pipe and fittings shall be cement lined according to AWWA C104/A21.4. 
 
Rubber gaskets for push-on or mechanical joints shall be according to AWWA C111/A21.11. 
 
441.05.03 Concrete Pressure Pipe 
 
Concrete cylinder pipe including joints and fittings shall be according to AWWA C301 or AWWA C303. 
 
Non-cylinder pipe and joints shall be according to AWWA C302 or ASTM C361. Fittings shall be according to 
AWWA C302. 
 
441.05.04 Polyvinyl Chloride Pipe 
 
441.05.04.01 General 
 
Flexible elastomeric seals for bell and spigot joints shall be according to ASTM D3139. 
 
Fittings for polyvinyl chloride (PVC) and molecularly oriented polyvinyl chloride (PVCO) pipe shall be either: 
 
a) Gray iron according to AWWA C110/A21.10. 
 
b) Ductile iron according to C110/A21.10 or AWWA C153 and shall be cement lined according to 

AWWA C104/A21.4. 
 
c) Injection moulded polyvinyl chloride, blue in colour and according to AWWA C907 and CSA B137.2. 
 
d) Prefabricated polyvinyl chloride, blue in colour and according to AWWA C905 and CSA B137.3. 
 
441.05.04.02 Polyvinyl Chloride Pipe (PVC) 
 
Polyvinyl chloride pipe shall be according to AWWA C900 or AWWA C905 and CSA B137.3, and shall be 
blue in colour and supplied complete with gaskets. 
 
441.05.04.03 Molecularly Oriented Polyvinyl Chloride Pipe (PVCO) 
 
Molecularly oriented polyvinyl chloride pipe shall be according to AWWA C909 and CSA B137.3.1, and shall 
be blue in colour and supplied complete with gaskets. 
 
441.05.05 Polyethylene Pipe 
 
Polyethylene pressure pipe shall be according to OPSS 1842. 
 
Fittings shall be either: 
 
a) Flanged gray iron according to AWWA C110/A21.10. 
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b) Flanged ductile iron according to AWWA C110/A21.10 or AWWA C153 and shall be cement lined 
according to AWWA C104/A21.4. 

 
c) Polyethylene according to OPSS 1842. 
 
d) Heat fusion or insert or compression type fittings according to CSA 137.1. 
 
441.05.06 Steel Pipe 
 
Steel pipe shall be according to AWWA C200. Fittings shall be according to AWWA C208. Steel pipe shall 
have a cement-mortar protective lining and coating according to AWWA C205. 
 
441.05.07 Copper Pipe 
 
Copper pipe for service connections shall be according to ASTM B88 and shall be type K soft copper. 
 
441.05.08 Composite Pipe 
 
Crosslink polyethylene/aluminum/crosslink polyethylene composite pressure pipe for service connections 
shall be according to CSA B137.10. 
 
441.05.09 Valves 
 
441.05.09.01 General 
 
All valves shall open by operating in a counter clockwise direction. 
 
Valves shall be designed for a minimum cold water working pressure of 1,035 kPa. 
 
Valve types shall be one of the following: 
 
a) Valves less than 75 mm shall be brass or bronze gate valves. 
 
b) Valves greater than or equal to 75 mm, and less than or equal to 300 mm, shall be cast or ductile iron 

gate valves. 
 
c) Valves greater than 300 mm up to and including 500 mm shall be gate or butterfly valves. 
 
d) Valves greater than 500 mm shall be butterfly valves. 
 
Fasteners shall be made from material meeting the strength requirements of ASTM A307 with dimensions 
according to ASME B18.2.1. Bolts, studs, and nuts shall be cadmium plated according to ASTM B766 or zinc 
coated according to ASTM A153 or ASTM B633. Fasteners for mechanical joints shall be ductile iron 
according to AWWA C111/A21.11. 
 
441.05.09.02 Service Line Valves 
 
Valves shall be according to AWWA C800. Type, pressure class, and end connections shall be as specified in 
the Contract Documents. 
 
441.05.09.03 Gate Valves 
 
Gate valves shall be according to AWWA C509. 
 
Stem sealing on non-rising stem valves shall use O-ring type seals that do not require adjustment. 
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The gate valve end configuration shall be as specified in the Contract Documents. 
 
441.05.09.04 Butterfly Valves 
 
Butterfly valves shall be according to AWWA C504. 
 
Valves shall be short body flanged or mechanical-joint, class 150B. 
 
Valve shafts shall be stainless steel and, when they project through the body, shall have seals that do not 
require adjustment. 
 
A vertical operating nut shall be provided. Valves shall be provided with an external indicator showing valve 
position by means of a pointer operating through a 90% arc from open to close. 
 
441.05.09.05 Air Release and Air/Vacuum Valves 
 
Air release and air/vacuum valves shall be single acting type. 
 
441.05.10 Hydrants 
 
Hydrants shall be according to AWWA C502. The type shall be as specified in the Contract Documents. 
 
441.05.11 Double Check Valve Backflow Preventers 
 
Double check valve backflow preventers shall be according to CSA B64.5 or AWWA C510. 
 
441.05.12 Service Connection Fittings and Appurtenances 
 
Main stops, curb stops, couplings, service boxes, and service saddles shall be as recommended by the 
manufacturer of the service connection pipe. 
 
441.05.13 Concrete 
 
Concrete for thrust blocks and fitting and appurtenance supports shall be according to OPSS 1350 with a 
nominal minimum 28-Day compressive strength of 20 MPa. 
 
441.05.14 Mortar 
 
Mortar for joints shall be composed of one part Portland cement and three parts mortar sand, wetted with 
sufficient water to make the mixture plastic. 
 
The mortar sand shall be according to OPSS 1004, the Portland cement shall be according to OPSS 1301, 
and the water shall be according to OPSS 1302. 
 
441.05.15 Straps, Tie-Rods, Angles, Nuts, and Bolts 
 
Stainless steel straps, tie-rods, angles, nuts, and bolts used with concrete thrust blocks shall be according to 
ASTM A276, Type 316 stainless steel. 
 
 
441.07 CONSTRUCTION 
 
441.07.01 General 
 
The work for the installation of watermains shall include all watermain pipe, bends, tees, fittings, and thrust 
restraints and the testing of the watermain system. 
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The interior of all pipe, fittings, and other accessories shall be kept clean and free from undesirable material at 
all times. 
 
441.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
441.07.03 Removals 
 
Removals shall be according to OPSS 510. 
 
441.07.04 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
441.07.05 Protection Against Floatation 
 
Damage to the pipeline due to floatation shall be prevented during construction and until completion of the 
works. 
 
441.07.06 Cold Weather Work 
 
All work shall be protected from freezing. Pipe and bedding material shall not be placed on frozen ground. 
 
441.07.07 Transporting, Unloading, Storing, and Handling Pipe 
 
All pipe, fittings, and gaskets that are unsound or damaged shall be rejected. 
 
All pipe up to and including 600 mm diameter shall be delivered to the Work Area with end covers and a 
tamper evident seal on only the bell end. These components shall adhere sufficiently to withstand the 
stresses caused during shipment. 
 
A waterproof seal is not required on the end covers. 
 
Tamper evident seals shall display the manufacturers name or logo or both. Seals shall straddle the end 
cover and the pipe. Removal of the cover shall render the tamper evident seal unusable either by breaking 
the seal or by leaving a message such as "VOID" on the pipe. Tamper evident seals are not required for non-
reusable heat shrink plastic covers or foam plugs with punch-out centres. 
 
Pipe delivered to the construction site with damaged or missing end covers shall be field cleaned to remove 
all undesirable material along the entire length of the interior of the pipe and the end covers reinstalled. 
 
Manufacturer's recommendations for transporting, unloading, storing, and handling of materials shall be 
followed. 
 
441.07.08 Excavation 
 
Excavation for the installation of watermains shall be according to OPSS 401. 
 
441.07.09 Support Systems 
 
Support systems shall be according to OPSS 404. 
 
441.07.10  Dewatering 
 
Dewatering shall be according to OPSS 517. 
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441.07.11 Temporary Protection Systems 
 
The construction of temporary protection systems shall be according to OPSS 539. 
 
When the stability, safety, or function of an existing roadway, railway, 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 when necessary to prevent damage to such works or proposed works. 
 
441.07.12 Temporary Potable Water Supply Services 
 
Temporary potable water supply services shall be according to OPSS 493. 
 
441.07.13 Backfilling and Compacting 
 
Backfilling and compacting shall be according to OPSS 401. 
 
441.07.14 Installation of Pipe 
 
Pipe shall be laid in a dry trench. 
 
Pipe shall be laid within the alignment and grade tolerances specified in the Contract Documents. The barrel 
of each pipe shall be in contact with the shaped bed throughout its full length. 
 
When the Owner raises or lowers the invert of a watermain by up to 150 mm, it shall not constitute a Change 
in the Work and no adjustment shall be made to the payment. When the invert of a watermain is raised or 
lowered by more than 150 mm, then this shall constitute a Change in the Work for the full extent of the 
change from the original grade. 
 
Pipe shall be kept clean and dry as work progresses. A removable watertight bulkhead shall be installed at 
the open end of the last pipe laid whenever work is suspended. 
 
Pipe shall not be laid until the preceding pipe joint has been completed and the pipe carefully embedded and 
secured in place. 
 
441.07.15 Jointing 
 
441.07.15.01 General 
 
End covers shall be removed immediately prior to jointing. Joint surfaces shall be clean. Pipe ends shall be 
lubricated with material recommended by the pipe manufacturer. 
 
Manufacturer's instructions for jointing pipe shall be followed. 
 
Joints and all connections shall be made watertight. 
 
All bolts, nuts, couplings, rubber rings, and connecting pieces shall be cleaned thoroughly before installation. 
 
Pipe shall be aligned on centreline to previously laid pipe. 
 
Pipe shall be pulled or pushed only by a hand-operated winch. A backhoe shall not be used for pushing pipe. 
 
Joints shall be prevented from opening after the pipe has been laid. 
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441.07.15.02 Ductile Iron Pipe 
 
Mechanical Joints: 
 
The gland shall be positioned on the pipe with the lip extension toward the joint. The gasket shall be slipped 
on the pipe with the thick edge towards the gland. The spigot end shall be pushed to its seat in the bell. The 
gasket shall be pressed to seat it evenly around the joint. 
 
The gland shall be positioned for bolting and the bolts shall be inserted. All nuts shall be hand tightened. 
 
The nuts shall be tightened half a turn at a time with a calibrated torque wrench. All nuts shall be tightened 
uniformly to the torque specified in AWWA C111/A21.11. 
 
Bell and Spigot Joints: 
 
The gasket shall be placed in the groove of the bell making certain it is properly seated. 
 
The gasket shall be lubricated. 
 
Pipe to be joined shall be aligned and the spigot shall be carefully entered into the bell until the spigot end just 
makes contact with the gasket. 
 
The entry of the spigot into the bell shall be completed by hand or by the use of a hand operated winch until 
the second reference mark is flush with the face of the bell. 
 
441.07.15.03 Concrete Pressure Pipe 
 
Bell and Spigot Joints: 
 
A cotton or burlap diaper shall be placed around the bell end of the pipe already in place. 
 
A rubber gasket shall be placed on the spigot end of the pipe to be laid ensuring that the stretch and volume 
of the gasket is equalized around the entire circumference of the pipe. The gasket and spigot shall be 
lubricated prior to the spigot end being inserted home into the bell end. 
 
The pipe shall be aligned and the spigot end shall be inserted into the bell of the pipe already in place. 
 
Steel inserts shall be placed in the joints to prevent the spigot from entering the full depth of the bell. The 
location of the rubber gasket shall be checked around the entire circumference of the joint. The steel insert 
shall be removed and the pipe pushed until the spigot enters the full depth of the socket and is retained in 
position. 
 
Ensure that the diaper is carefully placed around the joint recess. Cement mortar shall be poured around the 
assembled joint. 
 
441.07.15.04 Polyvinyl Chloride Pressure Pipe - PVC and PVCO 
 
Joints shall be bell and spigot with rubber gaskets. If gaskets are supplied separately, they shall be inserted in 
the groove of the bell end of the pipe. 
 
The spigot shall be lubricated. The spigot end shall be inserted and pushed into the bell up to but not beyond 
the depth of the stop reference mark. 
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441.07.15.05 Polyethylene Pressure Pipe 
 
Polyethylene pipe 100 mm diameter and larger shall be joined by the thermal butt fusion process. Procedures 
recommended by the pipe manufacturer shall be followed. 
 
Polyethylene pipe 75 mm diameter and smaller shall be joined with heat fusion or insert or compression type 
fittings that are recommended by the pipe manufacturer and that prevent pull-out and resist creep deformation 
at full test pressure. 
 
Connections to non-polyethylene fittings and appurtenances 50 mm diameter and larger shall be made with 
flanged joints according to the manufacturer's recommendations. Bolts shall be tightened to the torque 
specified by the manufacturer for the particular size and type of stub end. 
 
441.07.15.06 Steel Pipe 
 
Steel pipe shall be jointed according to AWWA C200. Field welding for joints shall be according to 
AWWA C206. 
 
441.07.15.07 Service Connection Pipe 
 
Service connection pipe shall be jointed as recommended by the manufacturer. 
 
441.07.16 Cutting of Pipe 
 
Whenever cutting of pipe is required, the pipe shall be cut according to the recommendations of the pipe 
manufacturer. After cutting the pipe, the interior of the pipe shall be cleaned and the end cover replaced until 
the pipe is installed. 
 
441.07.17 Change in Line and Grade 
 
441.07.17.01 Ductile Iron Pipe 
 
Fabricated bends shall be provided for changes in line and grade of 11.25° or more. 
 
Deflections of less than 11.25° may be made using a series of pipe joint deflections. The manufacturer's 
recommendation in deflecting any single pipe joint shall not be exceeded. 
 
441.07.17.02 Concrete Pressure Pipe 
 
Fabricated bends, bevel adaptors, or elbows shall be used for changes in line or grade greater than 5°. 
Changes in line or grade less than 5° shall be made using a manufactured joint or bevel connection or may be 
made over several joints. The manufacturer’s joint deflection recommendations shall not be exceeded. 
 
441.07.17.03 Polyvinyl Chloride Pipe - PVC and PVCO 
 
Polyvinyl chloride pipe joints may be deflected but shall not exceed the manufacturer's recommendations. 
Otherwise, fabricated bends shall be used. 
 
441.07.17.04 Polyethylene Pipe 
 
Use of pipe flexibility may be allowed but shall not exceed the manufacturer's recommendations. 
 
441.07.17.05 Steel Pipe 
 
Fabricated bends shall be used at all changes in line or grade, unless the change can be accomplished by 
deflections at pipe joints without exceeding the manufacturer's recommendation for deflection at pipe joints. 
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441.07.18 Installation of Valves and Fittings 
 
441.07.18.01 General 
 
The work for the installation of valves and fittings shall include the valves and couplings and valve boxes, 
when valve boxes are specified in the Contract Documents. Valves and fittings shall be installed in locations 
and be of the type specified in the Contract Documents. Valves and connecting pipe shall be aligned 
accurately and supported as specified in the Contract Documents. Valves and fittings do not require end 
covers but shall be field cleaned prior to installation. 
 
441.07.18.02 Air Release and Air/Vacuum Valves 
 
Air release and air/vacuum valves shall be installed at locations specified in the Contract Documents. 
 
Each air release and air/vacuum valve shall be provided with an isolating valve. 
 
441.07.19 Installation of Hydrant Sets 
 
The work for the installation of hydrant sets shall include the placing of hydrants, hydrant isolating valves, 
hydrant leads, restraining devices, and support devices. 
 
Hydrant sets shall be installed at locations specified in the Contract Documents. 
 
The hydrant shall be plumb with the nozzles parallel to the edge of pavement or curb line and the pumper 
connection facing the roadway. 
 
441.07.20 Installation of Service Connections 
 
A service connection shall consist of a service connection pipe and a service connection appurtenance set 
and shall be installed at locations and be of the size specified in the Contract Documents. 
 
Service connection pipe shall be installed by pressure tap connection or saddles. Service connections on 
plastic watermains shall be installed using service saddles or tapped couplings. 
 
Curb stop valve boxes shall be installed vertically and flush with the final grade elevation. 
 
441.07.21 Shutting Down or Charging Mains 
 
At no time shall watermains be shut down or charged or valves operated without permission from the Contract 
Administrator. 
 
441.07.22 Connections to Existing Watermains 
 
The work of connecting to existing watermains shall include the removal of all plugs, caps, blow offs, and 
thrust blocks from an existing watermain or fitting, and the installation of the connection. 
 
All connections to existing watermains shall be made under the supervision of the Contract Administrator. 
 
441.07.23  Thrust Restraints 
 
All connections, caps, and bends shall be restrained by concrete blocking and/or restrained joints as specified 
in the Contract Documents. Concrete for thrust blocks shall be placed against undisturbed ground. Joints and 
couplings shall remain free from concrete. Only restrained joint products specifically designed for use with the 
pipe material shall be used. 
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441.07.24 Hydrostatic Testing 
 
441.07.24.01 General 
 
Hydrostatic testing shall be conducted under the supervision of the Contract Administrator upon completion of 
the watermain, including services and backfilling. 
 
A test section shall be either a section between valves or the completed watermain. 
 
Test pressure shall be 1,035 kPa. 
 
The test section shall be filled slowly with water and all air shall be removed from the pipeline. A 24-hour 
absorption period may be allowed before starting the test. The test section shall be subjected to the specified 
continuous test pressure for 2 hours. 
 
441.07.24.02 Polyethylene Pipe 
 
The test procedure shall consist of initial expansion and test phases. 
 
During the initial expansion phase, the test section shall be pressurized to the test pressure and sufficient 
make-up water added each hour for 3 hours to return to test pressure. The test phase begins after the initial 
expansion phase. 
 
The test phase shall be 2 hours after which a measured amount of make-up water is added to return the test 
pressure. If the amount of make-up water added does not exceed the value in Table 1, leakage is not 
indicated. 
 
If the amount of make-up water exceeds the Table 1 value, all leaks shall be located and repaired and the test 
section shall be retested until a satisfactory result is obtained. 
 
The test duration should not exceed 8 hours. If the pressure test is not completed, the test section shall be 
de-pressurized and allowed to relax for at least 8 hours before bringing the test section up to pressure again. 
 
441.07.24.03 Other Pipe 
 
A period of 24 hours shall be allowed before starting the test. 
 
The test section shall be subject to the specified continuous test pressure for 2 hours. 
 
The leakage is the amount of water added to the test section to maintain the specified test pressure for the 
test duration. The measured leakage shall be compared with the allowable leakage as calculated for the test 
section. The allowable leakage is 0.082 litres per millimetre of pipe diameter per kilometre of pipe for the 2-
hour test period. 
 
If the measured leakage exceeds the allowable leakage, all leaks shall be located and repaired and the test 
section shall be retested until a satisfactory result is obtained. 
 
441.07.25 Flushing and Disinfecting Watermains 
 
Flushing and disinfecting operations shall be conducted under the supervision of the Contract Administrator. 
The watermain shall be flushed to achieve a minimum velocity of 0.76 m/sec otherwise the watermain shall be 
swabbed. The Contract Administrator shall be notified at least 2 Business Days in advance of the proposed 
date on which flushing and disinfecting operations are to commence. 
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Watermains shall be flushed in a sequence approved by the Contract Administrator. The Contract 
Administrator may permit or require the flushing to be carried out in stages as sections of the system are 
completed. Flushed sections shall be protected from contamination. 
 
After flushing is completed, water from the existing distribution system shall be allowed to flow at a controlled 
rate into the new pipeline. Liquid chlorine solution shall be introduced so that the chlorine is distributed 
throughout the section being disinfected. The chlorine shall be applied so that the chlorine concentration is 
50 mg/litre minimum throughout the section. The system shall be left charged with the chlorine solution for 24 
hours. 
 
Sampling and testing for chlorine residual shall be carried out by the Contract Administrator. The chlorine 
residual shall be tested in the section after 24 hours. If tests indicate a chlorine residual of 25 mg/litre 
minimum, the section shall be flushed completely and recharged with water normal to the operation of the 
system. If the test does not meet the requirements, the chlorination procedure shall be repeated until 
satisfactory results are obtained. 
 
Twenty-four hours after the system has been recharged, the Contract Administrator shall take samples for 
bacteriological tests. Samples shall be collected from every 350 m of the new watermain plus one sample 
from the end of each of the line and at least one sample from each branch. If there is indication of 
contamination, the disinfection procedure shall be repeated. 
 
The system shall not be put into operation until approval has been given by the Contract Administrator. 
 
441.07.26 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
441.07.27 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
All chlorinated water used for testing, flushing, or disinfecting watermains shall be disposed of safely. 
 
The method of disposal of chlorinated water is subject to the approval of the Contract Administrator. 
 
 
441.09 MEASUREMENT FOR PAYMENT 
 
441.09.01 Actual Measurement 
 
441.09.01.01 Watermains 
 
Measurement of watermains shall be by length in metres along the horizontal centreline of the pipe from the 
point of connection to a chamber, water treatment plant, or existing watermain to a point vertically above the 
end of the new watermain. 
 
441.09.01.02 Valves 
 
For measurement purposes, a count shall be made of the number of valves installed, regardless of the type 
and size. 
 
441.09.01.03 Hydrant Sets 
 
For measurement purposes, a count shall be made of the number of hydrant sets installed, regardless of the 
type. 
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441.09.01.04 Service Connection Pipe 
 
Measurement of service connection pipe shall be by length in metres along the horizontal centreline of the 
pipe from the point of connection at the watermain to a point vertically above the end of the service 
connection. 
 
441.09.01.05 Service Connection Appurtenance Sets 
 
For measurement purposes, a count shall be made of the number of service connection appurtenance sets 
installed. 
 
441.09.01.06 Connections to Existing Watermains 
 
For measurement purposes, a count shall be made of the number of connections made to existing 
watermains. 
 
441.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
441.10 BASIS OF PAYMENT 
 
441.10.01 Watermains - Item 

Valves - Item 
Hydrant Sets - Item 
Service Connection Pipe - Item 
Service Connection Appurtenance Sets - Item 
Connections to Existing Watermains - Item 

 
Payment at the Contract price for the above tender items shall be full compensation for all labour, Equipment, 
and Material to do the work. 



April 2025 Page 15 of 15 OPSS.PROV 441                          

TABLE 1 
Test Phase Make-Up Amount for Pressure Polyethylene Pipe 

Pipe Diameter 

mm 

Make-Up Water 

litre/km 

30 12.38 

40 12.38 

50 13.62 

75 18.60 

100 31.00 

150 74.50 

200 124.20 

250 161.40 

275 248.30 

300 285.60 

350 335.20 

400 409.70 

450 533.90 

500 682.90 

550 869.10 

600 1,105.00 

700 1,378.20 

800 1,775.50 

900 2,234.90 

1,000 2,731.60 

1,050 3,104.00 

1,200 3,973.20 

1,350 5,152.70 

1,600 7,449.70 
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510.01 SCOPE 
 
This specification covers the requirements for demolition, salvage, removal, and in-place abandonment, either 
completely or partially, of those materials and structures so designated, including the requirements for 
backfilling resulting excavations, trenches, holes, and pits. 
 
510.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the Ontario 
Ministry of Transportation. 
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Use of this specification or any other specification shall be according to the Contract Documents. 
 
510.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
510.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents. When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 301 Restoring Unpaved Roadway Surfaces 
OPSS 410 Pipe Sewer Installation in Open Cut 
OPSS 421 Pipe Culvert Installation in Open Cut 
OPSS 422 Precast Reinforced Concrete Box Culverts and Box Sewers in Open Cut 
OPSS 501 Compacting 
 
Ontario Provincial Standard Specifications, Materials 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1150 Hot Mix Asphalt 
OPSS 1151 Superpave and Stone Mastic Asphalt Mixtures 
OPSS 1301 Cementing Materials 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
 
Ontario Ministry of Transportation Publications 
 
Structural Manual 
 
CSA Standards 
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S6-00 Canadian Highway Bridge Design Code 
 
 
510.03   DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bridge Structure means that portion of a bridge and associated wing and retaining walls above the bridge 
footing, excluding modular bridges. 
 
CIR means cold in-place recycling. 
 
CIREAM means cold in-place recycling with expanded asphalt. 
 
Concrete Appurtenances means as defined in OPSS 410, 421, and 422. 
 
Culvert means a single or multiple cell structure designed to provide an opening under a roadway, pedestrian 
way, railway, or side entrance for the passage of surface water, livestock, or pedestrians. 
 
Curb and Gutter means any combination of curb, gutter, curb with gutter, gutter setbacks, bullnoses, gutter 
outlets, and spillways. 
 
HIR means hot in-place recycling. 
 
Pipe means any closed conduit originally designed to convey liquid or gas. 
 
Sundry Asphalt Pavements means paved islands, medians, boulevards, and walkways. 
 
 
510.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
510.04.01 Design Requirements 
 
Caps for capping maintenance holes, catch basins, ditch inlets, and valve chambers shall be designed 
according to CAN/CSA S6 and the Structural Manual. 
 
510.04.02 Submission Requirements 
 
510.04.02.01 Removal of Bridge Structures 
 
Two weeks prior to commencement of the work, a work plan shall be submitted to the Contract Administrator 
outlining the equipment to be used, dust and debris control, and the sequence of removals for bridge demolition. 
 
Where any portion of the bridge structure is to support traffic or equipment loading during demolition, the entire 
structure shall be evaluated for load carrying capacity according to the CAN/CSA S6 and the Structural Manual. 
 
All submissions shall bear the seal and signature of the design Engineer and design check Engineer. 
 
 
510.05 MATERIAL 
 
510.05.01 Mortar 
 
Mortar shall consist of a mixture of one part Portland cement according to OPSS 1301 and three parts mortar 
sand according to OPSS 1004, wetted with sufficient water to make the mixture plastic.  Water shall be 
according to OPSS 1302. 
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510.05.02  Concrete 
 
Concrete for concrete seals shall be according to OPSS 1350 with minimum specified 28-Day compressive 
strength of 30 MPa. 
 
Concrete for filling abandoned pipes shall be according to OPSS 1350 with minimum specified 28-Day 
compressive strength of 15 MPa. 
 
510.05.03 Grout 
 
Grout shall consist of a mixture of one part Portland cement according to OPSS 1301 and two parts mortar 
sand according to OPSS 1004, wetted with sufficient water to make the mixture plastic.  Water shall be 
according to OPSS 1302. 
 
 
510.07 CONSTRUCTION 
 
510.07.01 General 
 
Removal, abandonment, demolition, or salvage of a particular item shall be as specified in the Contract 
Documents. 
 
The work shall include all associated excavation, backfill, compaction, trimming, plugging, capping, filling, 
sealing, and right-of-way preparation. 
 
If provided, existing drawings from the Owner pertaining to bridge structures, modular bridges, culverts, and 
noise barriers designated for removal shall be reviewed prior to commencement of any activities. 
 
Stockpiling requirements shall be as specified in the Contract Documents. 
 
Where work is done in waterbodies and on waterbody banks, the work shall be according to the Contract 
Documents. 
 
510.07.01.01 Excavation 
 
Excavation required for the removal work to be carried out shall be part of the removal operation and shall be 
performed in such a manner as to leave undisturbed any portions not designated for removal. 
 
510.07.01.02 Removal 
 
Removal shall be performed in such a manner and with such equipment as to leave undisturbed and 
undamaged any portion not designated for removal or salvage.  All damaged or disturbed portions shall be 
corrected expeditiously and repaired to the satisfaction of the Contract Administrator.  The broken edges of 
portions to be left in place that are visible after construction shall be squared and neatly trimmed. 
 
510.07.01.03 Salvage 
 
Any material designated for salvage shall remain the property of the Owner and shall be maintained in a 
reasonable condition and stockpiled in a manner acceptable to the Contract Administrator. 
 
Salvaged materials that are surplus to the Contract requirements shall be delivered to the location specified in 
the Contract Documents.  When designated for salvage and surplus to the Contract requirements, salvaged 
frames and related grates or covers shall be kept together as a unit for delivery and stockpiling. 
 
Any material designated for salvage damaged by the Contractor's operations or lost by the Contractor at any 
time prior to re-use or stockpiling shall be replaced with new material. 
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510.07.01.04  Backfilling, Compacting, and Trimming 
 
Where a removal or partial removal requires the filling of a resulting trench, hole, or pit, backfilling shall be to 
the required grade using either suitable excavated material or imported material as required or as specified in 
the Contract Documents, and shall include levelling and trimming of the site to match required contours and 
provide adequate drainage.  Backfill material shall be placed in layers not exceeding 300 mm and compacted 
according to OPSS 501. 
 
510.07.02 Bridge Work 
 
510.07.02.01 Removal of Bridge Structures and Bridge Footings 
 
The work of bridge structure removal shall include the complete removal of bridge structure components above 
the top of the bridge footings to the lines and grades specified in the Contract Documents. 
 
The work of bridge footings removal shall include cutting the piles to the underside of the footing and the 
complete removal of the bridge footings. 
 
510.07.02.02 Removal of Modular Bridges 
 
The work of modular bridge removal shall include the dismantling and removal and salvage of the modular 
bridge components, all timber in the deck, curbs, running strips, and steel beam guide rail system attached to 
the bridge.  The work shall include the unloading and erection of the launching nose and subsequent 
dismantling. 
 
Modular bridge components that are the property of the Owner, including the dismantled launching nose, shall 
be loaded onto transport vehicles, supported on 100 x 100 mm timber to allow forklift access, securely fastened, 
and then transported to the location specified in the Contract Documents. 
 
All components shall be delivered in good condition during normal working hours and neatly stockpiled.  All 
small parts shall be crated to prevent loss. 
 
The approximate weight of the modular bridge, as specified in the Contract Documents, includes the weight of 
the steel components of the bridge, the ramps, and the launching nose, but excludes the weight of the wooden 
deck, construction tools, and rollers. 
 
Vehicles required to transport the launching nose and the modular bridge components and parts shall be 
provided by the Contractor and of sufficient size to fully support the modular bridge components. 
 
510.07.02.02.01 Operational Constraints 
 
Prior to dismantling of the modular bridge, qualification information shall be provided to the Contract 
Administrator to ensure that the person supervising the removal of the modular bridge is competent to 
successfully fulfill such duties. 
 
The Contract Administrator shall be notified a minimum of 7 Days in advance of the date on which modular 
bridge removal is to commence.  The Owner shall make the launching nose available to the Contractor, 
following such notification. 
 
510.07.02.02.02 Removal of Modular Bridge Substructures 
 
The work shall include the removal of modular bridge substructures, bank seats, cribs, and timber or steel bents, 
and any rock in the cribs. 
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Modular bridge substructure materials shall be removed from the right-of-way or managed as specified in the 
Contract Documents. 
 
Rocks from cribs shall not be placed in any waterbody. 
 
510.07.03 Drainage Work 
 
510.07.03.01 General 
 
Any sediment or deposited material required to be removed shall not be allowed to enter any waterbody. 
 
Frames with grates or covers and watermain appurtenances, within valve chambers that are to be removed, 
shall be salvaged. 
 
510.07.03.02 Removal of Curb and Gutter 
 
The work shall include the removal of asphalt, concrete, and cut stone curb and gutter.  Cut stone curb shall be 
salvaged. 
 
510.07.03.03 Removal of Asphalt Curb and Gutter 
 
The work shall include the removal of asphalt curb and gutter. 
 
510.07.03.04 Removal of Concrete Curb and Gutter 
 
The work shall include the removal of concrete curb and gutter. 
 
510.07.03.05 Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
The work shall consist of the removal of maintenance holes, catch basins, ditch inlets, and valve chambers. 
 
510.07.03.06 Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers 
 
The work shall include the partial removal of maintenance holes, catch basins, ditch inlets, and valve chambers 
where structures and the Utility systems therein are abandoned.  Such partial removal, when within the 
roadway, shall be to a minimum of 1.0 m below subgrade. 
 
Prior to backfilling, the bottom of each structure designated for partial removal shall be broken to allow for the 
free movement of groundwater. 
 
As an alternative to partial removal, maintenance holes, catch basins, ditch inlets, or valve chambers may be 
removed in their entirety. 
 
510.07.03.07 Capping Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
The work shall include the capping of maintenance holes, catch basins, ditch inlets, and valve chambers where 
the Utility systems therein are to remain in service.  Such capping shall include the removal of all adjustment 
units.  Where the structure exists within the roadbed, the upper portion of the structure shall be removed to a 
minimum of 1.0 m below subgrade and the walls of the structure shall be saw cut or similarly finished to produce 
a neat horizontal cut suitable for placing a concrete cap. 
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510.07.03.08  Removal of Pipes and Culverts 
 
The work shall include the removal of pipes and culverts of 200 mm diameter and greater, including multiple 
cell timber culverts. 
 
Concrete, clay, and plastic pipes may be removed by rupturing or collapsing the pipe with suitable equipment 
and leaving the debris in place in a manner as to eliminate all voids and so as not to be detrimental to the work. 
 
When removing pipes that enter into a concrete culvert, maintenance hole, catch basin, ditch inlet, or valve 
chamber and the structure is to remain in service, the openings left in the structures from the pipe shall be 
sealed with concrete or brick suitable for outdoor use and mortar.  Brick seals shall be a minimum thickness of 
one brick length.  The contact surface of each brick shall be coated with mortar to provide a watertight seal.  
Concrete seals shall be the minimum thickness of the structure wall. 
 
510.07.03.09 Abandonment of Pipes and Culverts 
 
The work shall include the filling of all pipes and culverts when the Contract Documents specify abandonment. 
 
Abandoned sections of pipes and culverts up to 1,200 mm in diameter shall be filled with grout or concrete. 
 
Access points shall be provided to allow for confirmation that the pipe has been completely filled. 
 
When abandoning pipes that enter into a concrete culvert, maintenance hole, catch basin, ditch inlet, or valve 
chamber and the structure is to remain in service, the openings in the structure shall be sealed according to the 
Removal of Pipes and Culverts clause. 
 
510.07.03.10 Removal of Pipe Subdrains 
 
The work shall include the removal of pipe subdrains smaller than 200 mm in diameter. 
 
Excavate, as required, to remove existing pipe subdrains, backfill the resulting trenches with native material, 
and compact. 
 
510.07.03.11 Removal of Hydrants, Valves, and Watermain Appurtenances 
 
The work shall include the removal or abandonment of hydrants, valves, and watermain appurtenances. 
 
When a hydrant is removed, the hydrant shall be removed with its boot intact and salvaged. 
 
When the mainline is to remain in service after a removal, the work shall include capping at the tee at the 
mainline. 
 
When a mainline valve is to be abandoned and the valve is not in a valve chamber, the valve box shall be 
removed. 
 
When a water service connection is abandoned, the work shall include shutting off the service at the mainline. 
 
510.07.04 Fence and Noise Barrier Work 
 
510.07.04.01 Removal of Fence 
 
The work shall include the removal of all fences, regardless of type. 
 
The work shall consist of the dismantling and removal of the fence, including all posts, fence fabric, footings, 
gates, components, and fittings forming part of the fence designated for removal. 
  



 

April 2025 Page 9 

 Rev. Date:  11/2014  9 of 19 OPSS.PROV 510 

 

When the means of egress and ingress between the right-of-way and adjacent property is being controlled by 
an existing fence designated for removal, that control shall be maintained for the duration of the Contract. 
 
When only part of an existing fence is removed, repairs to match the existing fence shall be made to the ends 
remaining. 
 
510.07.04.02 Removal of Noise Barriers 
 
The work shall include the dismantling of the noise barrier including posts, panels, framing, doors, fire access 
openings, and the removal of concrete footings to a depth of 1.3 m. 
 
510.07.05 Delineators, Traffic Barriers, and Energy Attenuator Work 
 
510.07.05.01 Removal of Delineator Posts 
 
The work shall include the removal of delineator and guide posts, including wooden, metal, and flexible posts, 
and associated hardware. 
 
510.07.05.02 Removal of Guide Rail Systems 
 
The work shall include the removal of cable guide rail, steel beam guide rail, and box beam guide rail systems, 
including cables, steel beams, box beams, channels, hardware, posts, anchor blocks, and anchoring systems 
to the limits specified in the Contract Documents. 
 
510.07.05.03 Removal of Concrete Barriers 
 
The work shall include the removal of cast-in-place concrete barriers; the removal and salvage of precast 
concrete barriers; the removal of back to back installed concrete barriers, concrete or granular fill between the 
back to back concrete barriers, barrier transition sections; and the removal of associated pads and hardware 
as specified in the Contract Documents. 
 
510.07.05.04 Removal of Energy Attenuators 
 
The work shall include the removal of energy attenuators, including pads and anchoring devices.  At specified 
locations, the energy attenuators shall be dismantled and salvaged as a complete system, including all 
hardware. 
 
510.07.05.05 Removal of Ramp Closure Gates 
 
The work shall include removal of ramp closure gate concrete footings, gates, signs, and all associated 
hardware. 
 
The gates and associated hardware shall be salvaged and delivered to the location specified in the Contract 
Documents. 
 
510.07.06  Pavement Work 
 
510.07.06.01 General 
 
During pavement removal operations, care shall be taken to prevent contamination with granular and other 
foreign materials. 
 
Removal shall be performed in such a manner as to leave adjacent pavement and structures remaining in place 
undisturbed. 
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When the roadway is to be opened to traffic after the daily shut down and full width pavement removal is 
required, the following shall apply: 
 
a) For two-lane highways, removal shall be done to the same station for the full pavement width prior to 

shutdown at the end of the day. 
 
b) For multi-lane highways, removal shall be done to essentially the same station for the full pavement width 

for a specific direction prior to shutdown at the end of the day. 
 
c) Prior to opening the lanes to traffic, temporary ramping shall be provided as specified in the Contract 

Documents. 
 
Asphalt pavement material from removal operations that is to be used on this Contract or stockpiled for future 
use by the Owner shall be weighed according to the Contract Documents then processed prior to stockpiling 
so 100% of the resultant material passes the 26.5 mm sieve.  RAP shall be stockpiled according to the 
requirements of OPSS 1150 or OPSS 1151, as applicable to the Contract. 
 
Removed asphalt pavement materials that are different due to the removal equipment used or pavement type 
shall be stockpiled separately. 
 
510.07.06.02 Cutting Existing Pavement 
 
Pavement shall be cut for neat removal to the depth specified in the Contract Documents. 
 
Suitable mechanical sawing equipment or pavement milling equipment capable of producing a straight clean 
vertical face shall be used for cutting the pavement.  The existing pavement type, thickness, and, if any, size of 
reinforcement shall be as specified in the Contract Documents. 
 
510.07.06.03 Removal of Pavement, Treated Base, and Concrete Base 
 
The work shall include the full-depth removal of asphalt pavement, concrete pavement, asphalt pavement from 
concrete surfaces and concrete base, cement-treated base, and asphalt-treated base.  All materials shall be 
managed as specified in the Contract Documents. 
 
When removed material is to remain temporarily on site due to construction operations, the removed material 
shall be placed on an asphalt or concrete surface until final disposition. 
 
When the operation for full-depth asphalt removal from concrete base or concrete surfaces other than structures 
causes thickness reductions or surface variations exceeding 10 mm, the removal operations shall be corrected 
expeditiously and the damaged concrete areas repaired. 
 
As part of the work of full-depth pavement removal, where public traffic is to be maintained throughout the work 
without the use of a temporary bypass, temporary granular ramping shall be constructed and maintained to 
convey public traffic through the area.  The ramping shall be at 20H:1V.  Temporary ramps shall be removed 
to accommodate subsequent construction after traffic has been routed off the temporary ramp. 
 
Following pavement removal, the existing roadway granular shall be restored according to OPSS 301, when 
such roadway is not designated for abandonment. 
 
Prime, surface treatments, and mulch pavements greater than 50 mm in depth are considered to be asphalt 
pavement. 
 
This work shall not include removal of materials for jointing done as part of a paving operation. 
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510.07.06.04  Removal of Asphalt Pavement, Partial-Depth 
 
The work shall include the partial-depth removal of asphalt pavement.  Such material shall be managed as 
specified in the Contract Documents. 
 
The asphalt pavement shall be removed to the average depth specified in the Contract Documents. 
 
Prior to commencing removal operations, all debris, deleterious material, and existing windrows shall be 
removed from the roadway surface, including material beyond the theoretical roadway width to provide positive 
drainage. 
 
If the remaining asphalt pavement does not require further processing or if the remaining asphalt pavement is 
to be recycled using CIR or CIREAM or HIR processes, then the equipment used for partial depth removal shall 
be automatically controlled for grade and slope during removal.  The surface remaining after removal shall have 
a constant and continuous crossfall matching the intended surface course crossfall.  The surface remaining 
after removal shall have an even texture and be free of significantly different grooves and ridges in all directions. 
 
Removed asphalt pavement material shall not remain on the roadway after completion of the day's operation.  
Placing of the material on grade other than a bituminous surface prior to hauling to a stockpile shall not be 
permitted. 
 
After partial depth removal, the gap between the top of milled surface and the bottom of a 3 m straightedge 
placed anywhere in any direction on the milled surface shall not exceed 6 mm.  
 
Prior to opening the lane to traffic after partial-depth pavement removal, adjacent granular shoulder material 
shall be reshaped and compacted to ensure proper drainage of the milled surface and adjoining shoulders. 
 
Partial-depth asphalt pavement removal operations and the resulting surfaces from partial-depth asphalt 
removal operations shall not be permitted between November 16th and June 1st, unless approved by the 
Contract Administrator. 
 
510.07.06.04.01 Temporary Ramping 
 
As part of the work of partial-depth pavement removal, at the end of each completed portion and prior to opening 
to traffic, temporary transverse ramping shall be constructed at a slope not steeper than 120H:1V. The 
temporary transverse ramping shall be removed as part of continuing the removal of asphalt pavement, partial-
depth operation from the ramping location or prior to placing pavement materials at the ramping location. 
 
If, due to unforeseen circumstances, partial depth pavement removal cannot be completed to the same station 
for the full pavement width prior to shut down at the end of the day, then as part of the work of partial-depth 
pavement removal, temporary longitudinal ramping, when permitted, shall be constructed at a slope not steeper 
than 10H:1V prior to opening to traffic.  The temporary longitudinal ramping shall be removed within 1 Day or 
as agreed to by the Contract Administrator in the event of weather or access restrictions. 
 
Temporary longitudinal ramping shall not be permitted when either of the following conditions exist: 
 
a) the ramping height would be greater than 50 mm, or 
 
b) the pavement slope would cause water to accumulate at the edge of the ramping and extend onto an 

adjacent lane or shoulder that will be open to traffic. 
 
All costs associated with temporary ramping, including ramping material, shall be deemed to be included in the 
item price for Removal of Asphalt Pavement, Partial Depth. 
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510.07.06.05  Removal of Asphalt Pavement from Concrete Surfaces on Structures 
 
The work shall include the removal of asphalt pavement and waterproofing from the concrete surfaces on 
structures.  All materials shall be managed as specified in the Contract Documents. 
 
When pavement-milling equipment is used, the weight of milling equipment shall be limited to: 
 
a) 43 tonnes maximum weight for post-tensioned decks and rigid frame decks, 
 
b) 26 tonnes maximum weight for thin slab concrete bridge deck on girders.  For thin slab concrete bridge 

deck on girders, the equipment shall not travel laterally beyond 1.0 m from the centreline of the exterior 
girder. 

 
When the method of asphalt removal results in impact damage or excessive vibration is observed, operations 
shall be modified to eliminate these effects. 
 
Unless the Contract Documents specify a concrete or latex-modified concrete overlay is to be placed on the 
existing concrete deck, the milling operation shall be controlled such that the milling teeth do not come in contact 
with the concrete deck surface and bridge joints.  Any remaining asphalt pavement and waterproofing not 
removed by rotary milling equipment shall be removed by other methods. 
 
If the milling operation damages the surface of the concrete deck, causing surface variations or concrete 
thickness reductions exceeding 2 mm, the milling operation shall be corrected expeditiously and the damaged 
concrete areas repaired.  The proposed repair method shall be submitted in writing to the Contract 
Administrator, prior to commencing repairs.  Surface preparation, placement, and curing of the repair materials 
shall be according to the repair material manufacturer's instructions. 
 
510.07.06.06 Removal of Concrete Pavement, Partial-Depth 
 
The concrete pavement shall be removed to the depths indicated in the Contract Documents. 
 
The equipment used for partial-depth concrete pavement removal shall be automatically controlled for grade 
and slope during removal.  The surface remaining after removal shall have a constant and continuous cross fall 
matching the intended surface cross fall.  The surface remaining after removal shall have an even texture free 
of significantly different grooves and ridges in all directions. 
 
The removed concrete pavement material shall not remain on the roadway after completion of the day’s 
operation. 
 
After partial-depth removal of existing concrete pavement, the Contractor shall reshape and compact the 
existing shoulder material to ensure proper drainage of the remaining surface and adjoining shoulders. 
 
Removal operations and resulting surfaces from removal operations shall not be permitted during the winter 
months on highways with posted speeds of 80 km/h or higher. 
 
510.07.07 Concrete Work 
 
510.07.07.01 Removal of Concrete 
 
The work shall include the removal of retaining walls; footings; foundations; concrete culverts, including 
associated wingwalls and retaining walls; concrete appurtenances; and similar concrete structures specified in 
the Contract Documents. 
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510.07.08  Right-of-Way Work 
 
510.07.08.01 Preparing Right-of-Way 
 
When preparing the right-of-way is specified in the Contract Documents, all objects and materials within the 
specified road allowance that interfere with the execution of the work and are not covered under separate 
removal items, shall be removed under this work.  The work includes, but is not limited to the removal of trees 
less than 150  mm diameter, tree roots and stumps, brush and hedges, culverts, wooden and steel posts, signs, 
sidewalks, precast or poured driveway curbs, asphalt curbs, boulders, stone walls and retaining walls, and other 
surface materials that require removal in order to complete all parts of the Contract. 
 
Any precast concrete slabs, bricks and stones, cut stone curbs, timbers, or similar landscaping elements that 
are removed shall remain the property of the adjacent property owner and shall be piled neatly on such adjacent 
property. 
 
510.07.08.02 Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements 
 
When collective work to remove driveways and sidewalks needs to be done, work shall include the removal of 
asphalt, concrete, stone or brick driveways and sidewalks, and sundry asphalt pavements. 
 
510.07.08.03 Removal of Concrete Sidewalk 
 
The work shall include the removal of concrete sidewalk. 
 
510.07.08.04 Removal of Gabions 
 
The work shall include the removal of gabions, including rock and wire. 
 
510.07.09 Overhead Signs and Sign Support Structure Work 
 
Overhead signs and sign support structures shall be salvaged. 
 
Sign support structure footings shall be removed to a minimum of 1.3 m below subgrade. 
 
510.07.10 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
510.09 MEASUREMENT FOR PAYMENT 
 
510.09.01 Actual Measurement 
 
510.09.01.01 Removal of Bridge Footings 
 
Measurement of removal of bridge footings shall be the volume in cubic metres of the concrete removed. 
 
510.09.01.02 Removal of Curb and Gutter 

Removal of Asphalt Curb and Gutter 
Removal of Concrete Curb and Gutter 

 
Measurement of removal of curb and gutter shall be the length in metres horizontally along the flow lines of the 
curb and gutter removed, whether straight or circular, without separation into types.  When the slope of the curb 
and gutter is 4H:1V or steeper, then the above measurement is of the slope length. 
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No deduction shall be made from the measured length for the spaces occupied by maintenance hole and catch 
basin castings.  Where the removal includes runs of curb and gutter that converge to form bullnoses, each run 
shall be measured for payment and such measurement shall be deemed to include the concrete fillet within the 
bullnose. 
 
510.09.01.03 Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers removed regardless of type, depth, or size. 
 
510.09.01.04 Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers, Partial-Depth 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers abandoned regardless of type or size. 
 
510.09.01.05 Capping of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers capped regardless of type or size. 
 
510.09.01.06 Removal of Pipes and Culverts 
 
Measurement of removal of pipes and culverts shall be the length in metres horizontally along the pipe or 
culvert, from one end or end section to the other end or the other end section.  Where the grade of the pipe or 
culvert is 10% or greater, then the above measurement is of the slope length.  Pipes and culverts smaller than 
200 mm diameter shall be treated as part of the excavation work. 
 
No deduction shall be made from the measured length for the spaces occupied by intermediate maintenance 
holes, catch basins, ditch inlets, and valve chambers. 
 
510.09.01.07 Abandonment of Pipes and Culverts 
 
Measurement of abandonment of pipes and culverts shall be by length in metres horizontally along the pipe or 
culvert, from one end or end section to the other end or the other end section.  Where the grade of the pipe or 
culvert is 10% or greater, then the above measurement is of the slope length. 
 
510.09.01.08 Removal of Pipe Subdrains 
 
Measurement of removal of pipe subdrains shall be by length in metres horizontally along the centerline of the 
pipe subdrains, including outlets. 
 
510.09.01.09 Removal of Hydrants 

Removal of Valves 
Removal of Watermain Appurtenances 

 
For measurement purposes, a count shall be made of the number of hydrants, valves, and watermain 
appurtenances removed. 
 
510.09.01.10 Removal of Fence 

Removal of Noise Barrier 
 
Measurement of removal of fence and noise barrier shall be the length in metres, horizontally along each fence 
or noise barrier removed. 
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510.09.01.11  Removal of Delineator Posts 
 
For measurement purposes, a count shall be made of the number of delineator and guide posts removed. 
 
510.09.01.12 Removal of Cable Guide Rail 

Removal of Concrete Barrier 
Removal of Steel Beam Guide Rail 
Removal of Steel Box Beam Barrier 

 
Measurement of removal of traffic barrier shall be the length in metres horizontally along each type of traffic 
barrier removed, excluding energy attenuators. 
 
Where cable guide rail and steel box beam barrier are anchored to concrete anchor blocks, measurement shall 
be made between the end anchor points with no additional measurement made of the overlapping sections at 
intermediate anchorages. 
 
510.09.01.13 Removal of Anchor Blocks 
 
For measurement purposes, a count shall be made of the number of anchor blocks removed. 
 
510.09.01.14 Removal of Energy Attenuators 
 
For measurement purposes, a count shall be made of the number of complete energy attenuators systems 
removed. 
 
510.09.01.15 Removal of Ramp Closure Gates 
 
For measurement purposes, a count shall be made of the number of ramp closure gates removed. 
 
510.09.01.16 Cutting Existing Pavement 
 
Measurement of cutting of existing pavement shall be by length in metres along each cut. 
 
510.09.01.17 Removal of Asphalt Pavement 

Removal of Asphalt Pavement from Concrete Surfaces 
Removal of Concrete Pavement 
Removal of Asphalt-Treated Base 
Removal of Cement-Treated Base 
Removal of Concrete Base 

 
Measurement of removal of asphalt pavement, asphalt pavement from concrete surfaces, concrete pavement, 
asphalt-treated base, cement-treated base, and concrete base shall be by area in square metres. 
 
No deductions shall be made from the area for the space occupied by maintenance holes, catch basins, and 
valve chambers. 
 
The full-depth removal of asphalt pavement, asphalt pavement from concrete surfaces, concrete pavement, 
asphalt-treated base, cement-treated base, and concrete base shall be measured for payment whether on the 
roadway surface or within an excavation, where such pavement or base has remained in place since its 
construction. 
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510.09.01.18  Removal of Asphalt Pavement, Partial-Depth 
Removal of Concrete Pavement, Partial-Depth 

 
Measurement of removal of partial-depth asphalt or concrete pavement shall be by area in square metres or by 
mass in tonnes as specified in the Contract Documents. 
 
510.09.01.19 Removal of Asphalt Pavement from Concrete Surfaces on Structures 
 
Measurement of removal of asphalt pavement from concrete surfaces on structures shall be by area in square 
metres. 
 
510.09.01.20 Removal of Concrete 
 
Measurement of removal of concrete shall be by volume in cubic metres. 
 
When broken concrete or masonry is used as rip-rap or rock protection, deductions shall not be made from the 
concrete removal item. 
 
510.09.01.21 Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements 
 
Measurement of removal of driveways, sidewalks, and sundry asphalt pavements shall be by horizontal area 
in square metres. 
 
510.09.01.22 Removal of Concrete Sidewalk 
 
Measurement of removal of concrete sidewalks shall be by horizontal area in square metres. 
 
510.09.01.23 Removal of Gabions 
 
Measurement of removal of gabions shall be by volume in cubic metres. 
 
510.09.01.24 Removal of Sign Support Structure 

Removal of Sign Support Structure Footings 
 
For measurement purposes, a count shall be made of the number of sign supports and sign support footings 
removed. 
 
510.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
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510.10   BASIS OF PAYMENT 
 
510.10.01 Removal of Bridge Structure - Item 

Removal of Bridge Footings - Item 
Removal of Modular Bridge - Item 
Removal of Modular Bridge Substructure - Item 
Removal of Curb and Gutter - Item 
Removal of Asphalt Curb and Gutter - Item 
Removal of Concrete Curb and Gutter - Item 
Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
- Item 
Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 
Chambers Partial-Depth - Item 
Capping of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
- Item 
Removal of Pipe and Culverts - Item 
Abandonment of Pipes and Culverts - Item 
Removal of Pipe Subdrains - Item 
Removal of Hydrants - Item 
Removal of Valves - Item 
Removal of Watermain Appurtenances - Item 
Removal of Fence - Item 
Removal of Noise Barriers - Item 
Removal of Delineator Posts - Item 
Removal of Cable Guide Rail - Item 
Removal of Concrete Barrier - Item 
Removal of Steel Beam Guide Rail - Item 
Removal of Steel Box Beam Barrier - Item 
Removal of Anchor Blocks - Item  
Removal of Energy Attenuators - Item 
Removal of Ramp Closure Gates - Item 
Cutting Existing Pavement - Item 
Removal of Asphalt Pavement - Item 
Removal of Asphalt Pavement from Concrete Surfaces - Item 
Removal of Concrete Pavement - Item 
Removal of Asphalt-Treated Base - Item 
Removal of Cement-Treated Base - Item 
Removal of Concrete Base - Item 
Removal of Asphalt Pavement, Partial-Depth - Item 
Removal of Asphalt Pavement from Concrete Surfaces on Structures - Item 
Removal of Concrete Pavement, Partial-Depth 
Removal of Concrete - Item 
Preparing Right-of-Way - Item 
Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements - Item 
Removal of Concrete Sidewalk - Item 
Removal of Gabions - Item 
Removal of Sign Support Structure - Item 
Removal of Sign Support Structure Footings - Item 

 
Payment at the Contract price for the above tender items shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Imported backfill shall be paid for separately according to the tender item of the material specified in the Contract 
Documents. 
Payment at the Contract price for the appropriate removal tender item shall be full compensation for all labour 
and Equipment for earth excavation required in the course of the removal operations. 
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Material designated for salvage but damaged by Contractor operations or lost by the Contractor shall be 
replaced with new material at no additional cost to the Owner. 
 
If the Contractor elects to remove maintenance holes, catch basins, ditch inlets, and valve chambers in their 
entirety rather than as a partial removal, the removal shall be at no additional cost to the Owner. 
 
When the Contract does not contain a separate item for the removal of pipe subdrain, the contract price for the 
items directly associated with the removal of pipe subdrain shall include full compensation for all labour, 
Equipment, and Materials required to do the work described in this specification. 
 
Disturbed or damaged portions not designated for removal or salvage that result from the Contractor's 
operations shall be corrected or repaired at no additional cost to the Owner. 
 
510.10.02 Excavation for Underpavement Objects 
 
When the Contract contains separate items for the removal of concrete pavement, asphalt pavement, concrete 
base, cement-treated base, sidewalk, and curb and gutter, such items removed because of the removal of 
under-pavement objects such as sewers, culverts, Utilities, and watermains, payment shall be at the Contract 
prices and according to the specifications for the removal of concrete pavement, asphalt pavement, concrete 
base, cement-treated base, sidewalk, or curb and gutter, respectively. 
 
510.10.03 Excavation for Removal 
 
When excavation for removal overlaps the excavation required for other work under the Contract, the 
overlapping excavation for the removal shall be paid for in accordance with the specification for other work. 
 
No deductions shall be made to the quantities of concrete base, cement-treated base, sidewalk, curb and gutter, 
and any other structure or portion of structure where these items removed are included within the established 
lines of an excavation item measured for separate payment. 
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Appendix 510-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during the 

design stage of a contract, on the use of the OPS specification in a municipal contract.  This appendix 
does not form part of the standard specification.  Actions and considerations discussed in this appendix 
are for information purposes only and do not supersede an Owner’s design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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CONSTRUCTION SPECIFICATION FOR REMOVAL 
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510.01 SCOPE 
 
510.02 REFERENCES 
 
510.03 DEFINITIONS 
 
510.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
510.05 MATERIALS 
 
510.06 EQUIPMENT - Not Used 
 
510.07 CONSTRUCTION 
 
510.08 QUALITY ASSURANCE - Not Used 
 
510.09 MEASUREMENT FOR PAYMENT 
 
510.10 BASIS OF PAYMENT 
 
 
510.01 SCOPE 
 
This specification covers the requirements for demolition, salvage, removal, and in-place abandonment, either 
completely or partially, of those materials and structures so designated, including the requirements for backfilling 
resulting excavations, trenches, holes, and pits. 
 
 
510.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 301 Restoring Unpaved Roadway Surfaces 
OPSS 410 Pipe Sewer Installation in Open Cut 
OPSS 421 Pipe Culvert Installation in Open Cut 
OPSS 422 Precast Reinforced Concrete Box Culverts and Box Sewers in Open Cut 
OPSS 501 Compacting 
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Ontario Provincial Standard Specifications, Materials 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1150 Hot Mix Asphalt 
OPSS 1151 Superpave and Stone Mastic Asphalt Mixtures 
OPSS 1301 Cementing Materials 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
 
Ontario Ministry of Transportation Publications 
 
Structural Manual 
 
CSA Standards 
 
S6-00 Canadian Highway Bridge Design Code 
 
 
510.03   DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bridge Structure means that portion of a bridge and associated wing and retaining walls above the bridge 
footing, excluding modular bridges. 
 
CIR means cold in-place recycling. 
 
CIREAM means cold in-place recycling with expanded asphalt. 
 
Concrete Appurtenances means as defined in OPSS 410, 421, and 422. 
 
Culvert means a single or multiple cell structure designed to provide an opening under a roadway, pedestrian 
way, railway, or side entrance for the passage of surface water, livestock, or pedestrians. 
 
Curb and Gutter means any combination of curb, gutter, curb with gutter, gutter setbacks, bullnoses, gutter 
outlets, and spillways. 
 
HIR means hot in-place recycling. 
 
Pipe means any closed conduit originally designed to convey liquid or gas. 
 
Sundry Asphalt Pavements means paved islands, medians, boulevards, and walkways. 
 
 
510.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
510.04.01 Design Requirements 
 
Caps for capping maintenance holes, catch basins, ditch inlets, and valve chambers shall be designed according 
to CAN/CSA S6 and the Structural Manual. 
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510.04.02 Submission Requirements 
 
510.04.02.01 Removal of Bridge Structures 
 
Two weeks prior to commencement of the work, a work plan shall be submitted to the Contract Administrator 
outlining the equipment to be used, dust and debris control, and the sequence of removals for bridge demolition. 
 
Where any portion of the bridge structure is to support traffic or equipment loading during demolition, the entire 
structure shall be evaluated for load carrying capacity according to the CAN/CSA S6 and the Structural Manual. 
 
All submissions shall bear the seal and signature of the design Engineer and design check Engineer. 
 
 
510.05 MATERIAL 
 
510.05.01 Mortar 
 
Mortar shall consist of a mixture of one part Portland cement according to OPSS 1301 and three parts mortar 
sand according to OPSS 1004, wetted with sufficient water to make the mixture plastic. Water shall be according 
to OPSS 1302. 
 
510.05.02  Concrete 
 
Concrete for concrete seals shall be according to OPSS 1350 with minimum specified 28-Day compressive 
strength of 30 MPa. 
 
Concrete for filling abandoned pipes shall be according to OPSS 1350 with minimum specified 28-Day 
compressive strength of 15 MPa. 
 
510.05.03 Grout 
 
Grout shall consist of a mixture of one part Portland cement according to OPSS 1301 and two parts mortar sand 
according to OPSS 1004, wetted with sufficient water to make the mixture plastic. Water shall be according to 
OPSS 1302. 
 
 
510.07 CONSTRUCTION 
 
510.07.01 General 
 
Removal, abandonment, demolition, or salvage of a particular item shall be as specified in the Contract 
Documents. 
 
The work shall include all associated excavation, backfill, compaction, trimming, plugging, capping, filling, sealing, 
and right-of-way preparation. 
 
If provided, existing drawings from the Owner pertaining to bridge structures, modular bridges, culverts, and noise 
barriers designated for removal shall be reviewed prior to commencement of any activities. 
 
Stockpiling requirements shall be as specified in the Contract Documents. 
 
Where work is done in waterbodies and on waterbody banks, the work shall be according to the Contract 
Documents. 
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510.07.01.01 Excavation 
 
Excavation required for the removal work to be carried out shall be part of the removal operation and shall be 
performed in such a manner as to leave undisturbed any portions not designated for removal. 
 
510.07.01.02 Removal 
 
Removal shall be performed in such a manner and with such equipment as to leave undisturbed and undamaged 
any portion not designated for removal or salvage. All damaged or disturbed portions shall be corrected 
expeditiously and repaired to the satisfaction of the Contract Administrator. The broken edges of portions to be left 
in place that are visible after construction shall be squared and neatly trimmed. 
 
510.07.01.03 Salvage 
 
Any material designated for salvage shall remain the property of the Owner and shall be maintained in a 
reasonable condition and stockpiled in a manner acceptable to the Contract Administrator. 
 
Salvaged materials that are surplus to the Contract requirements shall be delivered to the location specified in the 
Contract Documents. When designated for salvage and surplus to the Contract requirements, salvaged frames 
and related grates or covers shall be kept together as a unit for delivery and stockpiling. 
 
Any material designated for salvage damaged by the Contractor's operations or lost by the Contractor at any time 
prior to re-use or stockpiling shall be replaced with new material. 
 
510.07.01.04  Backfilling, Compacting, and Trimming 
 
Where a removal or partial removal requires the filling of a resulting trench, hole, or pit, backfilling shall be to the 
required grade using either suitable excavated material or imported material as required or as specified in the 
Contract Documents, and shall include levelling and trimming of the site to match required contours and provide 
adequate drainage. Backfill material shall be placed in layers not exceeding 300 mm and compacted according to 
OPSS 501. 
 
510.07.02 Bridge Work 
 
510.07.02.01 Removal of Bridge Structures and Bridge Footings 
 
The work of bridge structure removal shall include the complete removal of bridge structure components above 
the top of the bridge footings to the lines and grades specified in the Contract Documents. 
 
The work of bridge footings removal shall include cutting the piles to the underside of the footing and the complete 
removal of the bridge footings. 
 
510.07.02.02 Removal of Modular Bridges 
 
The work of modular bridge removal shall include the dismantling and removal and salvage of the modular bridge 
components, all timber in the deck, curbs, running strips, and steel beam guide rail system attached to the bridge. 
The work shall include the unloading and erection of the launching nose and subsequent dismantling. 
 
Modular bridge components that are the property of the Owner, including the dismantled launching nose, shall be 
loaded onto transport vehicles, supported on 100 x 100 mm timber to allow forklift access, securely fastened, and 
then transported to the location specified in the Contract Documents. 
 
All components shall be delivered in good condition during normal working hours and neatly stockpiled. All small 
parts shall be crated to prevent loss. 
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The approximate weight of the modular bridge, as specified in the Contract Documents, includes the weight of the 
steel components of the bridge, the ramps, and the launching nose, but excludes the weight of the wooden deck, 
construction tools, and rollers. 
 
Vehicles required to transport the launching nose and the modular bridge components and parts shall be provided 
by the Contractor and of sufficient size to fully support the modular bridge components. 
 
510.07.02.02.01 Operational Constraints 
 
Prior to dismantling of the modular bridge, qualification information shall be provided to the Contract Administrator 
to ensure that the person supervising the removal of the modular bridge is competent to successfully fulfill such 
duties. 
 
The Contract Administrator shall be notified a minimum of 7 Days in advance of the date on which modular bridge 
removal is to commence. The Owner shall make the launching nose available to the Contractor, following such 
notification. 
 
510.07.02.02.02 Removal of Modular Bridge Substructures 
 
The work shall include the removal of modular bridge substructures, bank seats, cribs, and timber or steel bents, 
and any rock in the cribs. 
 
Modular bridge substructure materials shall be removed from the right-of-way or managed as specified in the 
Contract Documents. 
 
Rocks from cribs shall not be placed in any waterbody. 
 
510.07.03 Drainage Work 
 
510.07.03.01 General 
 
Any sediment or deposited material required to be removed shall not be allowed to enter any waterbody. 
 
Frames with grates or covers and watermain appurtenances, within valve chambers that are to be removed, shall 
be salvaged. 
 
510.07.03.02 Removal of Curb and Gutter 
 
The work shall include the removal of asphalt, concrete, and cut stone curb and gutter. Cut stone curb shall be 
salvaged. 
 
510.07.03.03 Removal of Asphalt Curb and Gutter 
 
The work shall include the removal of asphalt curb and gutter. 
 
510.07.03.04 Removal of Concrete Curb and Gutter 
 
The work shall include the removal of concrete curb and gutter. 
 
510.07.03.05 Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
The work shall consist of the removal of maintenance holes, catch basins, ditch inlets, and valve chambers. 
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510.07.03.06 Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 
Chambers 

 
The work shall include the partial removal of maintenance holes, catch basins, ditch inlets, and valve chambers 
where structures and the Utility systems therein are abandoned. Such partial removal, when within the roadway, 
shall be to a minimum of 1.0 m below subgrade. 
 
Prior to backfilling, the bottom of each structure designated for partial removal shall be broken to allow for the free 
movement of groundwater. 
 
As an alternative to partial removal, maintenance holes, catch basins, ditch inlets, or valve chambers may be 
removed in their entirety. 
 
510.07.03.07 Capping Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
The work shall include the capping of maintenance holes, catch basins, ditch inlets, and valve chambers where 
the Utility systems therein are to remain in service. Such capping shall include the removal of all adjustment units. 
Where the structure exists within the roadbed, the upper portion of the structure shall be removed to a minimum of 
1.0 m below subgrade and the walls of the structure shall be saw cut or similarly finished to produce a neat 
horizontal cut suitable for placing a concrete cap. 
 
510.07.03.08  Removal of Pipes and Culverts 
 
The work shall include the removal of pipes and culverts of 200 mm diameter and greater, including multiple cell 
timber culverts. 
 
Concrete, clay, and plastic pipes may be removed by rupturing or collapsing the pipe with suitable equipment and 
leaving the debris in place in a manner as to eliminate all voids and so as not to be detrimental to the work. 
 
When removing pipes that enter into a concrete culvert, maintenance hole, catch basin, ditch inlet, or valve 
chamber and the structure is to remain in service, the openings left in the structures from the pipe shall be sealed 
with concrete or brick suitable for outdoor use and mortar. Brick seals shall be a minimum thickness of one brick 
length. The contact surface of each brick shall be coated with mortar to provide a watertight seal. Concrete seals 
shall be the minimum thickness of the structure wall. 
 
510.07.03.09 Abandonment of Pipes and Culverts 
 
The work shall include the filling of all pipes and culverts when the Contract Documents specify abandonment. 
 
Abandoned sections of pipes and culverts up to 1,200 mm in diameter shall be filled with grout or concrete. 
 
Access points shall be provided to allow for confirmation that the pipe has been completely filled. 
 
When abandoning pipes that enter into a concrete culvert, maintenance hole, catch basin, ditch inlet, or valve 
chamber and the structure is to remain in service, the openings in the structure shall be sealed according to the 
Removal of Pipes and Culverts clause. 
 
510.07.03.10 Removal of Pipe Subdrains 
 
The work shall include the removal of pipe subdrains smaller than 200 mm in diameter. 
 
Excavate, as required, to remove existing pipe subdrains, backfill the resulting trenches with native material, and 
compact. 
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510.07.03.11 Removal of Hydrants, Valves, and Watermain Appurtenances 
 
The work shall include the removal or abandonment of hydrants, valves, and watermain appurtenances. 
 
When a hydrant is removed, the hydrant shall be removed with its boot intact and salvaged. 
 
When the mainline is to remain in service after a removal, the work shall include capping at the tee at the 
mainline. 
 
When a mainline valve is to be abandoned and the valve is not in a valve chamber, the valve box shall be 
removed. 
 
When a water service connection is abandoned, the work shall include shutting off the service at the mainline. 
 
510.07.04 Fence and Noise Barrier Work 
 
510.07.04.01 Removal of Fence 
 
The work shall include the removal of all fences, regardless of type. 
 
The work shall consist of the dismantling and removal of the fence, including all posts, fence fabric, footings, 
gates, components, and fittings forming part of the fence designated for removal. 
 
When the means of egress and ingress between the right-of-way and adjacent property is being controlled by an 
existing fence designated for removal, that control shall be maintained for the duration of the Contract. 
 
When only part of an existing fence is removed, repairs to match the existing fence shall be made to the ends 
remaining. 
 
510.07.04.02 Removal of Noise Barriers 
 
The work shall include the dismantling of the noise barrier including posts, panels, framing, doors, fire access 
openings, and the removal of concrete footings to a depth of 1.3 m. 
 
510.07.05 Delineators, Traffic Barriers, and Energy Attenuator Work 
 
510.07.05.01 Removal of Delineator Posts 
 
The work shall include the removal of delineator and guide posts, including wooden, metal, and flexible posts, and 
associated hardware. 
 
510.07.05.02 Removal of Guide Rail Systems 
 
The work shall include the removal of cable guide rail, steel beam guide rail, and box beam guide rail systems, 
including cables, steel beams, box beams, channels, hardware, posts, anchor blocks, and anchoring systems to 
the limits specified in the Contract Documents. 
 
510.07.05.03 Removal of Concrete Barriers 
 
The work shall include the removal of cast-in-place concrete barriers; the removal and salvage of precast concrete 
barriers; the removal of back to back installed concrete barriers, concrete or granular fill between the back to back 
concrete barriers, barrier transition sections; and the removal of associated pads and hardware as specified in the 
Contract Documents. 
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510.07.05.04 Removal of Energy Attenuators 
 
The work shall include the removal of energy attenuators, including pads and anchoring devices. At specified 
locations, the energy attenuators shall be dismantled and salvaged as a complete system, including all hardware. 
 
510.07.05.05 Removal of Ramp Closure Gates 
 
The work shall include removal of ramp closure gate concrete footings, gates, signs, and all associated hardware. 
 
The gates and associated hardware shall be salvaged and delivered to the location specified in the Contract 
Documents. 
 
510.07.06  Pavement Work 
 
510.07.06.01 General 
 
During pavement removal operations, care shall be taken to prevent contamination with granular and other foreign 
materials. 
 
Removal shall be performed in such a manner as to leave adjacent pavement and structures remaining in place 
undisturbed. 
 
When the roadway is to be opened to traffic after the daily shut down and full width pavement removal is required, 
the following shall apply: 
 
a) For two-lane highways, removal shall be done to the same station for the full pavement width prior to 

shutdown at the end of the day. 
 
b) For multi-lane highways, removal shall be done to essentially the same station for the full pavement width for 

a specific direction prior to shutdown at the end of the day. 
 
c) Prior to opening the lanes to traffic, temporary ramping shall be provided as specified in the Contract 

Documents. 
 
Asphalt pavement material from removal operations that is to be used on this Contract or stockpiled for future use 
by the Owner shall be weighed according to the Contract Documents then processed prior to stockpiling so 100% 
of the resultant material passes the 26.5 mm sieve. RAP shall be stockpiled according to the requirements of 
OPSS 1150 or OPSS 1151, as applicable to the Contract. 
 
Removed asphalt pavement materials that are different due to the removal equipment used or pavement type 
shall be stockpiled separately. 
 
510.07.06.02 Cutting Existing Pavement 
 
Pavement shall be cut for neat removal to the depth specified in the Contract Documents. 
 
Suitable mechanical sawing equipment or pavement milling equipment capable of producing a straight clean 
vertical face shall be used for cutting the pavement. The existing pavement type, thickness, and, if any, size of 
reinforcement shall be as specified in the Contract Documents. 
 
510.07.06.03 Removal of Pavement, Treated Base, and Concrete Base 
 
The work shall include the full-depth removal of asphalt pavement, concrete pavement, asphalt pavement from 
concrete surfaces and concrete base, cement-treated base, and asphalt-treated base. All materials shall be 
managed as specified in the Contract Documents. 
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When removed material is to remain temporarily on site due to construction operations, the removed material shall 
be placed on an asphalt or concrete surface until final disposition. 
 
When the operation for full-depth asphalt removal from concrete base or concrete surfaces other than structures 
causes thickness reductions or surface variations exceeding 10 mm, the removal operations shall be corrected 
expeditiously and the damaged concrete areas repaired. 
 
As part of the work of full-depth pavement removal, where public traffic is to be maintained throughout the work 
without the use of a temporary bypass, temporary granular ramping shall be constructed and maintained to 
convey public traffic through the area. The ramping shall be at 20H:1V. Temporary ramps shall be removed to 
accommodate subsequent construction after traffic has been routed off the temporary ramp. 
 
Following pavement removal, the existing roadway granular shall be restored according to OPSS 301, when such 
roadway is not designated for abandonment. 
 
Prime, surface treatments, and mulch pavements greater than 50 mm in depth are considered to be asphalt 
pavement. 
 
This work shall not include removal of materials for jointing done as part of a paving operation. 
 
510.07.06.04  Removal of Asphalt Pavement, Partial-Depth 
 
The work shall include the partial-depth removal of asphalt pavement. Such material shall be managed as 
specified in the Contract Documents. 
 
The asphalt pavement shall be removed to the average depth specified in the Contract Documents. 
 
Prior to commencing removal operations, all debris, deleterious material, and existing windrows shall be removed 
from the roadway surface, including material beyond the theoretical roadway width to provide positive drainage. 
 
If the remaining asphalt pavement does not require further processing or if the remaining asphalt pavement is to 
be recycled using CIR or CIREAM or HIR processes, then the equipment used for partial depth removal shall be 
automatically controlled for grade and slope during removal. The surface remaining after removal shall have a 
constant and continuous crossfall matching the intended surface course crossfall. The surface remaining after 
removal shall have an even texture and be free of significantly different grooves and ridges in all directions. 
 
Removed asphalt pavement material shall not remain on the roadway after completion of the day's operation. 
Placing of the material on grade other than a bituminous surface prior to hauling to a stockpile shall not be 
permitted. 
 
After partial depth removal, the gap between the top of milled surface and the bottom of a 3 m straightedge placed 
anywhere in any direction on the milled surface shall not exceed 6 mm.  
 
Prior to opening the lane to traffic after partial-depth pavement removal, adjacent granular shoulder material shall 
be reshaped and compacted to ensure proper drainage of the milled surface and adjoining shoulders. 
 
Partial-depth asphalt pavement removal operations and the resulting surfaces from partial-depth asphalt removal 
operations shall not be permitted between November 16th and June 1st, unless approved by the Contract 
Administrator. 
 
510.07.06.04.01 Temporary Ramping 
 
As part of the work of partial-depth pavement removal, at the end of each completed portion and prior to opening 
to traffic, temporary transverse ramping shall be constructed at a slope not steeper than 120H:1V. The temporary 
transverse ramping shall be removed as part of continuing the removal of asphalt pavement, partial-depth 
operation from the ramping location or prior to placing pavement materials at the ramping location. 
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If, due to unforeseen circumstances, partial depth pavement removal cannot be completed to the same station for 
the full pavement width prior to shut down at the end of the day, then as part of the work of partial-depth pavement 
removal, temporary longitudinal ramping, when permitted, shall be constructed at a slope not steeper than 10H:1V 
prior to opening to traffic. The temporary longitudinal ramping shall be removed within 1 Day or as agreed to by 
the Contract Administrator in the event of weather or access restrictions. 
 
Temporary longitudinal ramping shall not be permitted when either of the following conditions exist: 
 
a) the ramping height would be greater than 50 mm, or 
 
b) the pavement slope would cause water to accumulate at the edge of the ramping and extend onto an 

adjacent lane or shoulder that will be open to traffic. 
 
All costs associated with temporary ramping, including ramping material, shall be deemed to be included in the 
item price for Removal of Asphalt Pavement, Partial Depth. 
 
510.07.06.05  Removal of Asphalt Pavement from Concrete Surfaces on Structures 
 
The work shall include the removal of asphalt pavement and waterproofing from the concrete surfaces on 
structures. All materials shall be managed as specified in the Contract Documents. 
 
When pavement-milling equipment is used, the weight of milling equipment shall be limited to: 
 
a) 43 tonnes maximum weight for post-tensioned decks and rigid frame decks, 
 
b) 26 tonnes maximum weight for thin slab concrete bridge deck on girders. For thin slab concrete bridge deck 

on girders, the equipment shall not travel laterally beyond 1.0 m from the centreline of the exterior girder. 
 
When the method of asphalt removal results in impact damage or excessive vibration is observed, operations 
shall be modified to eliminate these effects. 
 
Unless the Contract Documents specify a concrete or latex-modified concrete overlay is to be placed on the 
existing concrete deck, the milling operation shall be controlled such that the milling teeth do not come in contact 
with the concrete deck surface and bridge joints. Any remaining asphalt pavement and waterproofing not removed 
by rotary milling equipment shall be removed by other methods. 
 
If the milling operation damages the surface of the concrete deck, causing surface variations or concrete 
thickness reductions exceeding 2 mm, the milling operation shall be corrected expeditiously and the damaged 
concrete areas repaired. The proposed repair method shall be submitted in writing to the Contract Administrator, 
prior to commencing repairs. Surface preparation, placement, and curing of the repair materials shall be according 
to the repair material manufacturer's instructions. 
 
510.07.06.06 Removal of Concrete Pavement, Partial-Depth 
 
The concrete pavement shall be removed to the depths indicated in the Contract Documents. 
 
The equipment used for partial-depth concrete pavement removal shall be automatically controlled for grade and 
slope during removal. The surface remaining after removal shall have a constant and continuous cross fall 
matching the intended surface cross fall. The surface remaining after removal shall have an even texture free of 
significantly different grooves and ridges in all directions. 
 
The removed concrete pavement material shall not remain on the roadway after completion of the day’s operation. 
 
After partial-depth removal of existing concrete pavement, the Contractor shall reshape and compact the existing 
shoulder material to ensure proper drainage of the remaining surface and adjoining shoulders. 
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Removal operations and resulting surfaces from removal operations shall not be permitted during the winter 
months on highways with posted speeds of 80 km/h or higher. 
 
510.07.07 Concrete Work 
 
510.07.07.01 Removal of Concrete 
 
The work shall include the removal of retaining walls; footings; foundations; concrete culverts, including 
associated wingwalls and retaining walls; concrete appurtenances; and similar concrete structures specified in the 
Contract Documents. 
 
510.07.08  Right-of-Way Work 
 
510.07.08.01 Preparing Right-of-Way 
 
When preparing the right-of-way is specified in the Contract Documents, all objects and materials within the 
specified road allowance that interfere with the execution of the work and are not covered under separate removal 
items, shall be removed under this work. The work includes, but is not limited to the removal of trees less than 
150 mm diameter, tree roots and stumps, brush and hedges, culverts, wooden and steel posts, signs, sidewalks, 
precast or poured driveway curbs, asphalt curbs, boulders, stone walls and retaining walls, and other surface 
materials that require removal in order to complete all parts of the Contract. 
 
Any precast concrete slabs, bricks and stones, cut stone curbs, timbers, or similar landscaping elements that are 
removed shall remain the property of the adjacent property owner and shall be piled neatly on such adjacent 
property. 
 
510.07.08.02 Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements 
 
When collective work to remove driveways and sidewalks needs to be done, work shall include the removal of 
asphalt, concrete, stone or brick driveways and sidewalks, and sundry asphalt pavements. 
 
510.07.08.03 Removal of Concrete Sidewalk 
 
The work shall include the removal of concrete sidewalk. 
 
510.07.08.04 Removal of Gabions 
 
The work shall include the removal of gabions, including rock and wire. 
 
510.07.09 Overhead Signs and Sign Support Structure Work 
 
Overhead signs and sign support structures shall be salvaged. 
 
Sign support structure footings shall be removed to a minimum of 1.3 m below subgrade. 
 
510.07.10 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
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510.09 MEASUREMENT FOR PAYMENT 
 
510.09.01 Actual Measurement 
 
510.09.01.01 Removal of Bridge Footings 
 
Measurement of removal of bridge footings shall be the volume in cubic metres of the concrete removed. 
 
510.09.01.02 Removal of Curb and Gutter 

Removal of Asphalt Curb and Gutter 
Removal of Concrete Curb and Gutter 

 
Measurement of removal of curb and gutter shall be the length in metres horizontally along the flow lines of the 
curb and gutter removed, whether straight or circular, without separation into types. When the slope of the curb 
and gutter is 4H:1V or steeper, then the above measurement is of the slope length. 
 
No deduction shall be made from the measured length for the spaces occupied by maintenance hole and catch 
basin castings. Where the removal includes runs of curb and gutter that converge to form bullnoses, each run 
shall be measured for payment and such measurement shall be deemed to include the concrete fillet within the 
bullnose. 
 
510.09.01.03 Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers removed regardless of type, depth, or size. 
 
510.09.01.04 Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers, Partial-Depth 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers abandoned regardless of type or size. 
 
510.09.01.05 Capping of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers capped regardless of type or size. 
 
510.09.01.06 Removal of Pipes and Culverts 
 
Measurement of removal of pipes and culverts shall be the length in metres horizontally along the pipe or culvert, 
from one end or end section to the other end or the other end section. Where the grade of the pipe or culvert is 
10% or greater, then the above measurement is of the slope length. Pipes and culverts smaller than 200 mm 
diameter shall be treated as part of the excavation work. 
 
No deduction shall be made from the measured length for the spaces occupied by intermediate maintenance 
holes, catch basins, ditch inlets, and valve chambers. 
 
510.09.01.07 Abandonment of Pipes and Culverts 
 
Measurement of abandonment of pipes and culverts shall be by length in metres horizontally along the pipe or 
culvert, from one end or end section to the other end or the other end section. Where the grade of the pipe or 
culvert is 10% or greater, then the above measurement is of the slope length. 
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510.09.01.08 Removal of Pipe Subdrains 
 
Measurement of removal of pipe subdrains shall be by length in metres horizontally along the centerline of the 
pipe subdrains, including outlets. 
 
510.09.01.09 Removal of Hydrants 

Removal of Valves 
Removal of Watermain Appurtenances 

 
For measurement purposes, a count shall be made of the number of hydrants, valves, and watermain 
appurtenances removed. 
 
510.09.01.10 Removal of Fence 

Removal of Noise Barrier 
 
Measurement of removal of fence and noise barrier shall be the length in metres, horizontally along each fence or 
noise barrier removed. 
 
510.09.01.11  Removal of Delineator Posts 
 
For measurement purposes, a count shall be made of the number of delineator and guide posts removed. 
 
510.09.01.12 Removal of Cable Guide Rail 

Removal of Concrete Barrier 
Removal of Steel Beam Guide Rail 
Removal of Steel Box Beam Barrier 

 
Measurement of removal of traffic barrier shall be the length in metres horizontally along each type of traffic 
barrier removed, excluding energy attenuators. 
 
Where cable guide rail and steel box beam barrier are anchored to concrete anchor blocks, measurement shall be 
made between the end anchor points with no additional measurement made of the overlapping sections at 
intermediate anchorages. 
 
510.09.01.13 Removal of Anchor Blocks 
 
For measurement purposes, a count shall be made of the number of anchor blocks removed. 
 
510.09.01.14 Removal of Energy Attenuators 
 
For measurement purposes, a count shall be made of the number of complete energy attenuators systems 
removed. 
 
510.09.01.15 Removal of Ramp Closure Gates 
 
For measurement purposes, a count shall be made of the number of ramp closure gates removed. 
 
510.09.01.16 Cutting Existing Pavement 
 
Measurement of cutting of existing pavement shall be by length in metres along each cut. 
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510.09.01.17 Removal of Asphalt Pavement 
Removal of Asphalt Pavement from Concrete Surfaces 
Removal of Concrete Pavement 
Removal of Asphalt-Treated Base 
Removal of Cement-Treated Base 
Removal of Concrete Base 

 
Measurement of removal of asphalt pavement, asphalt pavement from concrete surfaces, concrete pavement, 
asphalt-treated base, cement-treated base, and concrete base shall be by area in square metres. 
 
No deductions shall be made from the area for the space occupied by maintenance holes, catch basins, and valve 
chambers. 
 
The full-depth removal of asphalt pavement, asphalt pavement from concrete surfaces, concrete pavement, 
asphalt-treated base, cement-treated base, and concrete base shall be measured for payment whether on the 
roadway surface or within an excavation, where such pavement or base has remained in place since its 
construction. 
 
510.09.01.18  Removal of Asphalt Pavement, Partial-Depth 

Removal of Concrete Pavement, Partial-Depth 
 
Measurement of removal of partial-depth asphalt or concrete pavement shall be by area in square metres or by 
mass in tonnes as specified in the Contract Documents. 
 
510.09.01.19 Removal of Asphalt Pavement from Concrete Surfaces on Structures 
 
Measurement of removal of asphalt pavement from concrete surfaces on structures shall be by area in square 
metres. 
 
510.09.01.20 Removal of Concrete 
 
Measurement of removal of concrete shall be by volume in cubic metres. 
 
When broken concrete or masonry is used as rip-rap or rock protection, deductions shall not be made from the 
concrete removal item. 
 
510.09.01.21 Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements 
 
Measurement of removal of driveways, sidewalks, and sundry asphalt pavements shall be by horizontal area in 
square metres. 
 
510.09.01.22 Removal of Concrete Sidewalk 
 
Measurement of removal of concrete sidewalks shall be by horizontal area in square metres. 
 
510.09.01.23 Removal of Gabions 
 
Measurement of removal of gabions shall be by volume in cubic metres. 
 
510.09.01.24 Removal of Sign Support Structure 

Removal of Sign Support Structure Footings 
 
For measurement purposes, a count shall be made of the number of sign supports and sign support footings 
removed. 
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510.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
510.10   BASIS OF PAYMENT 
 
510.10.01 Removal of Bridge Structure - Item 

Removal of Bridge Footings - Item 
Removal of Modular Bridge - Item 
Removal of Modular Bridge Substructure - Item 
Removal of Curb and Gutter - Item 
Removal of Asphalt Curb and Gutter - Item 
Removal of Concrete Curb and Gutter - Item 
Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers - 
Item 
Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 
Chambers Partial-Depth - Item 
Capping of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers - 
Item 
Removal of Pipe and Culverts - Item 
Abandonment of Pipes and Culverts - Item 
Removal of Pipe Subdrains - Item 
Removal of Hydrants - Item 
Removal of Valves - Item 
Removal of Watermain Appurtenances - Item 
Removal of Fence - Item 
Removal of Noise Barriers - Item 
Removal of Delineator Posts - Item 
Removal of Cable Guide Rail - Item 
Removal of Concrete Barrier - Item 
Removal of Steel Beam Guide Rail - Item 
Removal of Steel Box Beam Barrier - Item 
Removal of Anchor Blocks - Item  
Removal of Energy Attenuators - Item 
Removal of Ramp Closure Gates - Item 
Cutting Existing Pavement - Item 
Removal of Asphalt Pavement - Item 
Removal of Asphalt Pavement from Concrete Surfaces - Item 
Removal of Concrete Pavement - Item 
Removal of Asphalt-Treated Base - Item 
Removal of Cement-Treated Base - Item 
Removal of Concrete Base - Item 
Removal of Asphalt Pavement, Partial-Depth - Item 
Removal of Asphalt Pavement from Concrete Surfaces on Structures - Item 
Removal of Concrete Pavement, Partial-Depth 
Removal of Concrete - Item 
Preparing Right-of-Way - Item 
Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements - Item 
Removal of Concrete Sidewalk - Item 
Removal of Gabions - Item 
Removal of Sign Support Structure - Item 
Removal of Sign Support Structure Footings - Item 
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Payment at the Contract price for the above tender items shall be full compensation for all labour, Equipment, and 
Material to do the work. 
 
Imported backfill shall be paid for separately according to the tender item of the material specified in the Contract 
Documents. 
Payment at the Contract price for the appropriate removal tender item shall be full compensation for all labour and 
Equipment for earth excavation required in the course of the removal operations. 
 
Material designated for salvage but damaged by Contractor operations or lost by the Contractor shall be replaced 
with new material at no additional cost to the Owner. 
 
If the Contractor elects to remove maintenance holes, catch basins, ditch inlets, and valve chambers in their 
entirety rather than as a partial removal, the removal shall be at no additional cost to the Owner. 
 
When the Contract does not contain a separate item for the removal of pipe subdrain, the contract price for the 
items directly associated with the removal of pipe subdrain shall include full compensation for all labour, 
Equipment, and Materials required to do the work described in this specification. 
 
Disturbed or damaged portions not designated for removal or salvage that result from the Contractor's operations 
shall be corrected or repaired at no additional cost to the Owner. 
 
510.10.02 Excavation for Underpavement Objects 
 
When the Contract contains separate items for the removal of concrete pavement, asphalt pavement, concrete 
base, cement-treated base, sidewalk, and curb and gutter, such items removed because of the removal of under-
pavement objects such as sewers, culverts, Utilities, and watermains, payment shall be at the Contract prices and 
according to the specifications for the removal of concrete pavement, asphalt pavement, concrete base, cement-
treated base, sidewalk, or curb and gutter, respectively. 
 
510.10.03 Excavation for Removal 
 
When excavation for removal overlaps the excavation required for other work under the Contract, the overlapping 
excavation for the removal shall be paid for in accordance with the specification for other work. 
 
No deductions shall be made to the quantities of concrete base, cement-treated base, sidewalk, curb and gutter, 
and any other structure or portion of structure where these items removed are included within the established 
lines of an excavation item measured for separate payment. 
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512.01 SCOPE 
 
This specification covers the requirements for the installation of gabions and gabion structures not exceeding 
2 metres in height. 
 
512.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the Ontario 
Ministry of Transportation. 
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Use of this specification or any other specification shall be according to the Contract Documents. 
 

512.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only when 
invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  Appendices 
are not a mandatory part of this specification and only become part of the Contract Documents as the Owner 
invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements and 
their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
512.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is specified 
in the Contract Documents. When there is not a corresponding provincial-oriented specification, the references 
below shall be considered to be to the OPSS listed, unless use of a municipal-oriented specification is specified 
in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems  
OPSS 805 Temporary Erosion and Sediment Control Measures 
OPSS 902   Excavating and Backfilling - Structures 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1430 Gabion Baskets and Mats 
OPSS 1860 Geotextiles 
 
 
512.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Gabion means a gabion basket or a gabion mat filled with gabion stones. 
 
Gabion Structure means a vertical or near vertical stacked installation of gabions. 
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512.05   MATERIALS 
 
512.05.01 Gabion Baskets and Gabion Mats 
 
Gabion baskets and gabion mats shall be according to OPSS 1430. 
 
Gabion baskets shall be manufactured from galvanized steel wire mesh or PVC coated galvanized steel wire 
mesh as specified in the Contract Documents.  When the type of mesh is not specified in the Contract 
Documents, the gabion baskets shall be manufactured from PVC coated galvanized steel wire mesh. 
 
Gabion mats shall be manufactured from PVC coated galvanized steel wire mesh. 
 
512.05.02 Gabion Stones 
 
Gabion stones shall be according to OPSS 1004 and as specified in the Contract Documents. 
 
512.05.03 Geotextile 
 
Geotextile shall be non-woven, Class II according to OPSS 1860, with an FOS of 75-150 µm, unless otherwise 
specified in the Contract Documents. 
 
 
512.07 CONSTRUCTION 
 
512.07.01 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
512.07.02 Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
512.07.03 Temporary Erosion and Sediment Control Measures 
 
Temporary erosion and sediment control measures according to OPSS 805 shall be implemented when gabions 
are placed in or along a watercourse. 
 
512.07.04 Excavation, Bedding, and Backfill 
 
Excavation for gabions shall be according to OPSS 206. 
 
Corrective measures ordered by the Contract Administrator to rectify deficiencies caused by over-excavation 
shall be performed. Material placed in the over-excavated area shall be compacted to the density requirements 
of OPSS 501. 
 
Bedding and backfill shall be as specified in the Contract Documents. 
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512.07.04.01 Excavation, Bedding and Backfill for Gabion Structure Not Exceeding 2.0 m 
Height 

 
For gabion structures, excavation and the placing of bedding and backfill shall be according to OPSS 902. 
 
512.07.05 Assembly of Gabions 
 
Gabions shall be installed at the locations and to the line, grade, and dimensions specified in the Contract 
Documents. 
 
Gabions shall be assembled according to the manufacturer's instructions and as specified in the Contract 
Documents. 
 
Gabions shall be assembled so that wire ends do not project outside the units on any exposed surface. 
 
Gabion stones shall be placed in a manner as not to damage the wire mesh or the PVC coating on the wire or 
cause deformation of the gabion. Gabion stones shall be placed to minimize the voids between the stones.  
When specified in the Contract Documents, the front face of exposed wall surfaces shall be hand placed gabion 
stone to ensure a uniform appearance. 
 
Prior to securing the lids on the gabion basket, the gabion basket shall be slightly overfilled by 25 to 50 mm of 
gabion stone in order to allow for settlement of the stone within the units. 
 
512.07.06 Placing of Internal Connecting Wires 
 
Internal connecting wires shall be installed according to the manufacturer's recommendations. When gabions 
are used as a channelling revetment, internal connecting wires are not necessary. 
 
512.07.07 Securing Lids 
 
When the gabion has been filled, the gabion lid shall be bent over until all lid edges coincide with the front and 
side edges of the gabion and shall be secured to the front and sides by wire according to manufacturer's 
instructions and as specified in the Contract Documents. 
 
512.07.08 Geotextile 
 
Geotextile shall be placed uniformly, free of folds, tears or punctures and as specified in the Contract 
Documents. The geotextile shall be joined so that the material overlaps a minimum of 500 mm and shall be 
pinned together. Alternatively, the geotextile shall be joined to conform to the seam requirements of OPSS 
1860. Geotextile shall be fixed to prevent movement during installation. 
 
512.07.09 Protection Systems 
 
The construction of all protection systems shall be according to OPSS 539. Where the stability, safety, or 
function of an existing roadway, railway, other works, or proposed works may be impaired due to the method 
of operation, such protection as may be required shall be provided. Protection may include sheathing, shoring, 
and the driving of piles where necessary to prevent damage to such works or proposed works. 
 
512.07.10 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
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512.09   MEASUREMENT FOR PAYMENT 
 
512.09.01 Actual Measurement 
 
512.09.01.01 Gabions 
 
Measurement of gabions shall be by volume in cubic metres based on the nominal dimensions of the gabions 
used. When the gabion excavation overlaps excavation required for other work, the measurement shall be 
made as specified with no deduction for overlaps. 
 
Geotextile used with gabions shall not be measured for payment. 
 
512.09.01.02 Gabion Structures Not Exceeding 2.0 m Height 
 
Measurement of gabion structures not exceeding 2.0 m height shall be by volume in cubic metres based on the 
nominal dimensions of the gabions used. Height is measured from the base of the gabion structure and includes 
embedment depth, when applicable. 
 
 
Geotextile used with gabion structures not exceeding 2.0 m height shall not be measured for payment. 
 
512.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
512.10 BASIS OF PAYMENT 
 
512.10.01 Gabions - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Any costs associated with an unauthorized over-excavation shall be the Contractor’s responsibility and at no 
extra cost to the Owner. 
 
512.10.02 Gabion Structures Not Exceeding 2.0 m Height - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Granular bedding and backfill for gabion structures shall be paid under the granular item for the material 
specified according to OPSS 902. 
 
For gabion structures, excavation, bedding and backfilling shall be paid under the item Earth Excavation for 
Structure and Rock Excavation for Structure according to OPSS 902. 
 
Where excavation required for gabion structure overlaps excavation required for other work, payment for 
excavation shall be made in accordance with the specification for the other work as though no excavation were 
required for the gabions and the gabion structures. 
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Appendix 512-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during the 

design stage of a contract, on the use of the OPS specification in a municipal contract. This appendix does 
not form part of the standard specification. Actions and considerations discussed in this appendix are for 
information purposes only and do not supersede an Owner’s design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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512.09 MEASUREMENT FOR PAYMENT 
 
512.10 BASIS OF PAYMENT 
 
 
512.01 SCOPE 
 
This specification covers the requirements for the installation of gabions and gabion structures not exceeding 
2 metres in height. 
 
 
512.02 REFERENCES 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems  
OPSS 805 Temporary Erosion and Sediment Control Measures 
OPSS 902  Excavating and Backfilling - Structures 
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Ontario Provincial Standard Specifications, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1430 Gabion Baskets and Mats 
OPSS 1860 Geotextiles 
 
 
512.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Gabion means a gabion basket or a gabion mat filled with gabion stones. 
 
Gabion Structure means a vertical or near vertical stacked installation of gabions. 
 
 
512.05   MATERIALS 
 
512.05.01 Gabion Baskets and Gabion Mats 
 
Gabion baskets and gabion mats shall be according to OPSS 1430. 
 
Gabion baskets shall be manufactured from galvanized steel wire mesh or PVC coated galvanized steel wire 
mesh as specified in the Contract Documents. When the type of mesh is not specified in the Contract 
Documents, the gabion baskets shall be manufactured from PVC coated galvanized steel wire mesh. 
 
Gabion mats shall be manufactured from PVC coated galvanized steel wire mesh. 
 
512.05.02 Gabion Stones 
 
Gabion stones shall be according to OPSS 1004 and as specified in the Contract Documents. 
 
512.05.03 Geotextile 
 
Geotextile shall be non-woven, Class II according to OPSS 1860, with an FOS of 75-150 µm, unless 
otherwise specified in the Contract Documents. 
 
 
512.07 CONSTRUCTION 
 
512.07.01 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
512.07.02 Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
512.07.03 Temporary Erosion and Sediment Control Measures 
 
Temporary erosion and sediment control measures according to OPSS 805 shall be implemented when 
gabions are placed in or along a watercourse. 
 
512.07.04 Excavation, Bedding, and Backfill 
 
Excavation for gabions shall be according to OPSS 206. 
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Corrective measures ordered by the Contract Administrator to rectify deficiencies caused by over-excavation 
shall be performed. Material placed in the over-excavated area shall be compacted to the density 
requirements of OPSS 501. 
 
Bedding and backfill shall be as specified in the Contract Documents. 
 
512.07.04.01 Excavation, Bedding and Backfill for Gabion Structure Not Exceeding 2.0 m 

Height 
 
For gabion structures, excavation and the placing of bedding and backfill shall be according to OPSS 902. 
 
512.07.05 Assembly of Gabions 
 
Gabions shall be installed at the locations and to the line, grade, and dimensions specified in the Contract 
Documents. 
 
Gabions shall be assembled according to the manufacturer's instructions and as specified in the Contract 
Documents. 
 
Gabions shall be assembled so that wire ends do not project outside the units on any exposed surface. 
 
Gabion stones shall be placed in a manner as not to damage the wire mesh or the PVC coating on the wire or 
cause deformation of the gabion. Gabion stones shall be placed to minimize the voids between the stones. 
When specified in the Contract Documents, the front face of exposed wall surfaces shall be hand placed 
gabion stone to ensure a uniform appearance. 
 
Prior to securing the lids on the gabion basket, the gabion basket shall be slightly overfilled by 25 to 50 mm of 
gabion stone in order to allow for settlement of the stone within the units. 
 
512.07.06 Placing of Internal Connecting Wires 
 
Internal connecting wires shall be installed according to the manufacturer's recommendations. When gabions 
are used as a channelling revetment, internal connecting wires are not necessary. 
 
512.07.07 Securing Lids 
 
When the gabion has been filled, the gabion lid shall be bent over until all lid edges coincide with the front and 
side edges of the gabion and shall be secured to the front and sides by wire according to manufacturer's 
instructions and as specified in the Contract Documents. 
 
512.07.08 Geotextile 
 
Geotextile shall be placed uniformly, free of folds, tears or punctures and as specified in the Contract 
Documents. The geotextile shall be joined so that the material overlaps a minimum of 500 mm and shall be 
pinned together. Alternatively, the geotextile shall be joined to conform to the seam requirements of OPSS 
1860. Geotextile shall be fixed to prevent movement during installation. 
 
512.07.09 Protection Systems 
 
The construction of all protection systems shall be according to OPSS 539. Where the stability, safety, or 
function of an existing roadway, railway, other works, or proposed works may be impaired due to the method 
of operation, such protection as may be required shall be provided. Protection may include sheathing, 
shoring, and the driving of piles where necessary to prevent damage to such works or proposed works. 
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512.07.10 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
512.09   MEASUREMENT FOR PAYMENT 
 
512.09.01 Actual Measurement 
 
512.09.01.01 Gabions 
 
Measurement of gabions shall be by volume in cubic metres based on the nominal dimensions of the gabions 
used. When the gabion excavation overlaps excavation required for other work, the measurement shall be 
made as specified with no deduction for overlaps. 
 
Geotextile used with gabions shall not be measured for payment. 
 
512.09.01.02 Gabion Structures Not Exceeding 2.0 m Height 
 
Measurement of gabion structures not exceeding 2.0 m height shall be by volume in cubic metres based on 
the nominal dimensions of the gabions used. Height is measured from the base of the gabion structure and 
includes embedment depth, when applicable. 
 
 
Geotextile used with gabion structures not exceeding 2.0 m height shall not be measured for payment. 
 
512.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
 
 
512.10 BASIS OF PAYMENT 
 
512.10.01 Gabions - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Any costs associated with an unauthorized over-excavation shall be the Contractor’s responsibility and at no 
extra cost to the Owner. 
 
512.10.02 Gabion Structures Not Exceeding 2.0 m Height - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Granular bedding and backfill for gabion structures shall be paid under the granular item for the material 
specified according to OPSS 902. 
 
For gabion structures, excavation, bedding and backfilling shall be paid under the item Earth Excavation for 
Structure and Rock Excavation for Structure according to OPSS 902. 
 
Where excavation required for gabion structure overlaps excavation required for other work, payment for 
excavation shall be made in accordance with the specification for the other work as though no excavation 
were required for the gabions and the gabion structures. 
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1. OPSS.PROV 180 - Nov 2016 

2. OPSS.PROV 330 - Nov 2014 

3. OPSS.PROV 363 - Nov 2014 

4. OPSS.PROV 365 - Nov 2014 

5. OPSS.PROV 401 - Nov 2015 

6. OPSS.PROV 402 - Apr 2017 

7. OPSS.PROV 403 - Apr 2017 

8. OPSS.PROV 441 - Apr 2017 

9. OPSS.PROV 510 - Nov 2014 

10. OPSS.PROV 512 - Nov 2014 
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180.01 SCOPE 
 
This specification covers requirements for the management of excess materials. 
 
Where the management of excess material requirements of other Ontario Provincial Standard 
Specifications differs from this specification, the requirements of this specification will take precedence. 
 
180.01.01 Specification Significance and Use 
 
This specification has been developed for use in provincial-oriented Contracts.  The administration, 
testing, and payment policies, procedures, and practices reflected in this specification correspond to 
those used by the Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 
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180.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
180.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 

This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 209 Swamp Excavation 
 
Ontario Provincial Standard Specification, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
 
Canadian and Provincial Statutes 
 
Environmental Protection Act, R.S.O. 1990, c.E.19 & R.R.O. 1990, Regulation 347  
Transportation of Dangerous Goods Act, 1992, S.C. 1992, c. 34 
Fire Protection and Prevention Act, 1997, S.O. 1997, CHAPTER 4 
 
 
180.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bituminous Pavement means any combination of asphaltic material and aggregate, excluding asbestos 
modified asphaltic material. 
 
Commercial Waste means waste described as commercial waste in Regulation 347, under the 
Environmental Protection Act, Ontario. 
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Concrete means concrete mixtures produced with Portland cement and may include blended hydraulic 
cement, supplementary cement materials, spent debris and silica sand abrasive blasting media from 
abrasive cleaning of concrete and reinforcing steel, and concrete brick and block and associated mortar.  
It may include embedded steel and excludes asbestos modified Portland cement concrete mixtures. 
 
Disposable Fill means excess material other than that disposed of at a certified disposal site and that is 
managed in berms and mounds and as fill other than in road embankments. 
 
Earth means earth as defined in OPSS 206. 
 
Excess Material means material removed under the Work specified in the Contract Documents for which 
management is not specified and includes surplus and unsuitable materials. 
 
Fabricated Metal and Plastic Products means metal and plastic products such as culverts, fence 
materials, and guide rails.  It does not include containers, other packaging materials, storage tanks, septic 
tanks and ancillary equipment associated with sanitary sewage systems, septic systems, and fuel or 
lubricant dispensing and storage systems. 
 
Groundwater means subsurface water and water that occurs beneath the water table in soils and rock 
formations that are fully saturated. 
 
Manufactured Wood means wood that is not entirely natural wood. 
 
Masonry means clay brick and associated mortar. 
 
Natural Wood means stumps, trunks, branches, debris from tree and shrub removal, and wood products 
that are not treated, coated, or glued. 
 
Non-Hazardous Solid Industrial Waste means waste described as non-hazardous solid waste in 
Regulation 347, under the Environmental Protection Act, Ontario. 
 
Re-Use means using, processing, re-processing, or recycling of excess material into a construction 
material or other useful product and managed by these means for the Contract and other work. 
 
Rock means rock as defined in OPSS 206. 
 
Subject Waste means waste defined as subject waste in Regulation 347, under the Environmental 
Protection Act, Ontario. 
 
Swamp Material means swamp material as defined in OPSS 209. 
 
Waste means excess material that is not managed by re-use, open burning, or as disposable fill and 
includes any excess material. 
 
Waterbody means waterbody as defined in OPSS 182. 
 
 
180.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
180.04.01 Submission Requirements 
 
180.04.01.01 Notification of Site Selection, and Property Owner Release  
 
A copy of the completed MTO form PH-CC-181, Site Selection Notification for Stockpiling Materials 
Managed Through Re-Use, or MTO form PH-CC-182, Site Selection Notification for Material Managed as 
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Disposable Fill or both shall be submitted to the Contract Administrator and the property owner at least 
two weeks prior to the use of the property.  These forms are not required for property owned by the 
Owner or designated for use in the Contract Documents. 
 
At the completion of such work, a completed copy of the MTO form PH-CC-183, Property Owner's 
Release, shall be provided to the Contract Administrator. 
 
180.04.01.02 Verification of Management by Disposal as Non-Hazardous Solid Industrial 

or Commercial Waste 
 
When excess material is managed by disposal as non-hazardous solid industrial or commercial waste, a 
copy of the weigh ticket or receipt provided by the disposal site operator shall be submitted to the 
Contract Administrator on a weekly basis.  When such documentation is not available, written 
confirmation that the waste has been received shall be obtained from the operator of the disposal site and 
submitted to the Contract Administrator within two weeks after disposal activities are complete. 
 
Within three weeks of the completion of all disposal activities associated with the work, a completed copy 
of the MTO form PH-CC-184, Waste Quantity Report, shall be submitted to the Contract Administrator 
and shall account for all excess material managed by disposal as solid non-hazardous industrial or 
commercial waste. 
 
180.04.01.03 Notification of Forest Resource Licensees 
 
Forest resource licensees identified in the Contract Documents shall be notified at least two weeks prior 
to commencement of open burning. 
 
180.04.01.04 Environmental Compliance Approval 
 
When Environmental Compliance Approval(s)/Certificates of Approval for a Waste Management System 
or a Waste Disposal Site are required, a copy of such approval shall be submitted to the Contract 
Administrator prior to transporting excess material or waste from the Working Area. 
 
180.04.01.05 Subject Waste Documentation  
 
For each subject waste specified in the Contract Documents that is being shipped from the Working Area 
to a waste disposal site, the following shall be completed: 
 
a) The Contract Administrator shall be notified at least two weeks prior to the first shipment of subject 

waste, and at least 24 hours prior to each subsequent shipment of subject waste. 
 
b) A Regulation 347 manifest with Part B completed by the carrier for each truckload of subject waste, 

shall be submitted to the Contract Administrator for Part A completion. Copies #1 and #2 of the 
manifest with Part A and B completed shall be retained by the Contract Administrator and the 
remaining copies #3 to #6 returned to the carrier. 

 
c) Copy #6 of the Regulation 347 manifest shall be submitted to the Contract Administrator at the 

mailing address indicated on Part A of the manifest, within four weeks of the shipment of subject 
waste from the Working Area. 

 
For each subject waste that is generated by the Contractor’s operations and that is not specified in the 
Contract Documents that is being shipped from the Working Area to a waste disposal site, the following 
documentation shall be submitted to the Contract Administrator. 
 
a) Prior to shipment of the subject waste:  
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i. Test results from testing to determine the Regulation 347 waste class and characteristics of the 
subject waste from the Canadian Association for Laboratory Accreditation (CALA) accredited 
laboratory selected by the Contractor; 

ii. Notification from the Ministry of the Environment and Climate Change (MOECC) Hazardous 
Waste Information Network (HWIN) of the registration of the subject waste to obtain a Regulation 
347 Generator Registration Number (GRN); and 

iii. A duplicate of Copy #2 of the Regulation 347 manifest with Parts A and B completed and signed 
by the generator and carrier respectively. 

 
b) After shipment of the subject waste:  
 

i. Notification of payment of all registration, manifest, and tonnage fees associated with the 
shipment from the MOECC HWIN; 

ii. A duplicate of Copy #6 of the Regulation 347 manifest with Part C completed and signed by the 
receiver; and 

iii. Notification of de-activation of the Regulation 347 GRN in the MOECC HWIN. 
 
A record of all test sample numbers and sample dates shall be kept and submitted to the Contract 
Administrator upon request. 
 
180.04.01.06 Excess Material Audit or Inventory Document 
 
When an excess material audit or inventory is imposed by statute or is a condition specified in the 
Contract Documents, a copy of the audit or inventory documents shall be provided to the Contract 
Administrator. 
 
180.04.01.07 Alternative Management Condition Approvals 
 
When certain excess material is to be managed according to the conditions approved in writing by the 
local District office of the MOECC and such conditions differ from those specified in Table 1, a copy of 
such approval shall be submitted to the Contract Administrator at least two weeks prior to commencement 
of the work governed by the condition. 
 
 
180.07   CONSTRUCTION 
 
180.07.01 Conditions on Management of Excess Material - General 
 
Management of excess material shall be as described in Tables 1 and 2 and the appropriate subsections 
of this specification, unless prior alternative management conditions are approved in writing by the 
MOECC. 
 
When an excess material is a mixture of materials, it shall be managed in compliance with the most 
stringent conditions associated with any of the constituent excess material. 
 
When excess material includes asbestos waste, the asbestos waste shall be managed as specified in the 
Contract Documents. 
 
Excess materials shall not be permitted in waterbodies, and environmentally sensitive areas as identified 
in the Contract Documents, except when re-used according to the appropriate Ontario Provincial 
Standard. 
 
180.07.02 Conditions on Management by Re-Use 
 
Management of excess material by re-use for incorporation into the Work or for other designated re-use 
shall be as specified in the Contract Documents. 
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Management by re-use shall otherwise be outside the Owner's property. 
 
Distance separations described in Table 2 do not apply for the following: 
 
a) Re-use of excess materials for the same purpose. 
 
b) Re-use of bituminous pavement, concrete, and masonry within a road right-of-way. 
 
c) Re-use of concrete as aggregate in bituminous pavement. 
 
d) Re-use of concrete as rip-rap, gabion stone, or rock protection according to the requirements of 

OPSS 1004. 
 
Except cutting for construction purposes, excess material consisting of manufactured wood shall not be 
reprocessed. 
 
180.07.03 Conditions on Management as Disposable Fill 
 
Management of excess material as disposable fill, including sidecasting of swamp material, within the 
Owner's property and on other property designated in the Contract Documents shall be as specified in the 
Contract Documents. 
 
Natural wood and debris from open fires may be managed as disposable fill only within a road right-of-
way or on property with a boundary common to a road right-of-way, both within the Contract limits. 
 
Such material shall be top covered by at least 300 mm of earth or topsoil. 
 
180.07.04 Conditions on Management by Open Burning 
 
Management of excess material by open burning is permitted only when specified in the Contract 
Documents.  Where management by open burning is permitted, it shall be subject to the following 
conditions and conducted according to the Fire Protection and Prevention Act, 1997 where it applies, and 
with any applicable, local, municipal by-law(s): 
 
a) A permit from the Ministry of Natural Resources and Forestry (MNRF) under the Fire Protection and 

Prevention Act, and/or applicable local or municipal by-law shall be obtained by the Contractor for 
open burning, as required. 

 
b) Open burning is prohibited in areas subject to a restricted fire zone order as issued by MNRF or to a 

smog alert advisory as issued by MOECC. 
 
180.07.05 Conditions on Management by Disposal as Non-Hazardous Solid Industrial 

or Commercial Waste 
 
Management of excess material by disposal as non-hazardous solid industrial or commercial waste at 
receiving sites designated in the Contract Documents shall be as specified in the Contract Documents. 
 
When receiving sites are not specified in the Contract Documents for management by disposal as non-
hazardous solid industrial or commercial waste, such material shall be disposed of at sites identified by 
the Contractor. 
 
Non-hazardous solid industrial or commercial waste shall be transported from the Working Area directly to 
a site that has an Environmental Compliance Approval/ Certificate of Approval for a Waste Disposal Site 
that is valid for non-hazardous solid industrial or commercial waste. 
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180.07.06 Conditions on Management by Stockpiling 
 
Management of excess material by stockpiling within the Owner's property and on other property 
designated in the Contract Documents shall be as specified in the Contract Documents. 
 
Stockpiling shall otherwise be outside the Owner's property. 
 
Stockpiles of bituminous pavement, concrete, and masonry shall be separated according to Table 2 
unless either of the following occurs: 
 
a) Stockpiles are located within a road right-of-way or on property with a boundary common to a right-of-

way, both within the Contract limits for a period not exceeding 120 Days. 
 
b) Stockpiles are located within a provincial or municipal works yard or in a commercially licensed pit or 

quarry. 
 
For all other excess materials, where Table 1 indicates that stockpiling is subject to management 
conditions in Table 2, such management conditions shall only apply to stockpiles that are to be in place 
for a period exceeding 120 Days. 
 
180.07.07 Conditions on Management by Disposal as Subject Waste 
 
When an excess material is identified as a dangerous goods waste, or a subject waste specified in the 
Contract Documents, management shall be as follows: 
 
a) Subject waste shipments shall be manifested and transported directly to a certified waste disposal 

site.   
 

b) When the subject waste is also a dangerous good as defined in the Transportation of Dangerous 
Goods Act (TDGA), the carrier shall provide all necessary TDGA labels and placards. 

 
When an excess material generated by the Contractor’s operations may be subject waste and it is not 
specified in the Contract Documents, the Contractor shall be responsible to manage it according to the 
following: 
 
a) Conduct sampling and testing using a laboratory certified by the CALA selected by the Contractor to 

determine whether it is subject waste and to determine the Regulation 347 waste class and 
characteristics. 

 
b) Register all subject waste in the MOECC HWIN and obtain a Regulation 347 GRN for disposal. 
 
c) Package and label all subject waste for transportation and disposal. 
 
d) Arrange for shipment of all subject waste to a certified waste disposal site using a certified carrier. 
  
e) Complete Part A of a Regulation 347 manifest including the GRN obtained from the MOECC HWIN 

and provide the manifest to the certified carrier for completion of Part B. 
 
f) Provide a duplicate of Copy #2 of the Regulation 347 manifest to the Contract Administrator with 

Parts A and B completed and signed. 
 
g) Pay all registration, manifest and tonnage fees associated with subject waste disposal in the MOECC 

HWIN. 
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h) De-activate the GRN in the MOECC HWIN after shipment of all subject waste to a certified waste 
disposal site is complete and acceptance of the subject waste is acknowledged by the receiver 
completing and signing Part C of the Regulation 347 manifest. 

  
i) Provide a duplicate of Copy #6 of the Regulation 347 manifest to the Contract Administrator upon 

receipt from the receiver. 
 

When an excess material is tested and found not to be a dangerous good waste or a subject waste, it 
shall be managed by disposal as Non-Hazardous Solid Industrial or Commercial Waste according to this 
specification.  
 
 
180.10 BASIS OF PAYMENT 
 
Payment for the management of excess material shall be included in the tender items requiring such 
management and shall include all costs associated with acquiring approvals, releases, and agreements. 
 
Payment for the management of excess material that is subject waste generated by the Contractor’s 
operations and not specified in the Contract Documents by the Owner, and is in addition to the cost of 
disposal as non-hazardous, solid industrial, or commercial waste, shall be administered as a Change in 
the Work, with provisions subject to testing to verify that the excess material is subject waste. 
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Table 1 

Excess Material Management Conditions 
 

EXCESS 
MATERIAL 

DESCRIPTION 

Subsection in This Specification 

Conditions on 
Management 

by Re-Use 

Conditions on 
Management as 
Disposable Fill 

Conditions on 
Management 

by Open 
Burning 

Conditions on 
Management by 

Disposal as Non-
hazardous Solid 

Industrial or 
Commercial Waste 

Conditions on 
Management 

by Stockpiling 

EARTH Yes Yes n/a Yes Yes 

SWAMP 
MATERIAL 

Yes 
Yes 

TABLE 2 
n/a Yes 

Yes 
TABLE 2 

AGGREGATE Yes Yes n/a Yes Yes 

ROCK Yes Yes n/a Yes Yes 

BITUMINOUS 
PAVEMENT 

Yes 
TABLE 2 

Not  
Permitted 

n/a Yes Yes 

CONCRETE 
Yes 

TABLE 2 
Not 

Permitted 
n/a Yes Yes 

MASONRY 
Yes 

TABLE 2 
Not 

Permitted 
n/a Yes Yes 

MANUFACTURED 
WOOD 

Yes 
Not 

Permitted 
Not 

Permitted 
Yes 

Yes 
TABLE 2 

NATURAL WOOD Yes 
Yes 

TABLE 2 
Yes Yes 

Yes 
TABLE 2 

DEBRIS FROM 
OPEN FIRES 

n/a 
Yes 

TABLE 2 
n/a Yes 

Yes 
TABLE 2 

METAL/PLASTIC 
POLYSTYRENE 
PRODUCTS 

Yes 
Not 

Permitted 
Not 

Permitted 
Yes Yes 

SUBJECT WASTE Subject waste shall be managed as specified in the subsection for Conditions on Management 
by Disposal as Subject Waste. 

MATERIALS 
SUSPECTED OF 
BEING 
CONTAMINATED 

When excess materials that were not generated by the Contractor’s operations and are not 
specified in the Contract Documents, are suspected of being contaminated, direction on their 
management shall be obtained from the Contract Administrator. 

OTHER 
MATERIALS 

Excess materials that are not listed above shall be managed as specified in the subsection for 
Conditions on Management by Disposal as Non-Hazardous Solid Industrial or Commercial 
Waste, unless prior alternative management conditions are approved in writing by the 
MOECC.  

 
Table 2 

Excess Material Management Distance Separation Requirements 
 

Adjacent Feature Minimum Distance Separation 

Groundwater 2 m (Above) 

Waterbodies 30 m 

Water Wells 100 m 

Residences 100 m 
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Appendix 180-A, November 2016 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, 

during the design stage of a contract, on the use of the OPS specification in a municipal contract.  
This appendix does not form part of the standard specification.  Actions and considerations 
discussed in this appendix are for information purposes only and do not supersede an Owner’s 
design decisions and methodology. 

 
Designer Action/Considerations 

 

No information provided here. 

 

Related Ontario Provincial Standard Drawings 

 

No information provided here. 
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330.01 SCOPE 
 
This specification covers the requirements for in-place full depth reclamation of bituminous pavement and 
mixing with a portion of the underlying granular, and shaping and compacting the processed materials as 
granular base. 
 
330.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 
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330.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
330.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents. When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 301 Restoring Unpaved Roadway Surfaces 
OPSS 501 Compacting 
 
Ontario Ministry of Transportation Publications 
 
MTO Laboratory Testing Manual: 
LS-621 Determination of Amount of Asphalt-Coated Particles in Coarse Aggregate 
 
 
330.07 CONSTRUCTION 
 
330.07.01 General 
 
The work of in-place full depth reclamation shall consist of pulverizing the existing bituminous pavement, 
mixing the processed material with the underlying granular material, and shaping and compacting the 
blended material and the existing shoulders. 
 
330.07.02 Operational Constraints 
 
The in-place full depth reclamation including pulverizing, mixing, shaping, and compacting to final grade 
shall be completed across the full pavement width prior to closing down operations each day. 
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The existing shoulders shall also be shaped and compacted to grade prior to closing down operations 
each day. 
 
330.07.03 Reclamation of Bituminous Pavement and Underlying Granular 
 
The bituminous pavement and underlying granular shall be reclaimed to the depths specified in the 

Contract Documents.  The tolerance for the average depth of processing shall be  15 mm from the depth 
specified. 
 
The processed depth shall be such that the blended material shall contain a maximum of 50% by mass of 
asphalt coated aggregate in the final blend as determined by LS-621. 
 
The operation of full depth reclamation shall ensure that 100% of the mixed material passes the 26.5 mm 

sieve and not more than 75% passes the 4.75 mm sieve. 

 
330.07.04 Surface Shaping and Compacting 
 
The graded surface of the processed material, including existing shoulder, shall be according to the 
requirements of OPSS 301.  The material shall be compacted as specified in OPSS 501.  Scarifying and 
fine grading to the specified lines and grades shall be carried out immediately prior to paving. 
 
Surfaces of processed material that have been exposed to traffic and are to receive granular base 
material to depths of up to 100 mm as required in the Contract shall be scarified immediately prior to 
placement of the base course material. 
 
330.07.05 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
330.08 QUALITY ASSURANCE 
 
330.08.01 Samples for Testing 
 
Samples for testing may be taken by the Contract Administrator to ensure that the mix is according to 
LS-621. 
 
 
330.09 MEASUREMENT FOR PAYMENT 
 
330.09.01 Actual Measurement 
 
330.09.01.01 In-Place Full Depth Reclamation of Bituminous Pavement and Underlying 

Granular 
 
Measurement of in-place full depth reclamation of bituminous pavement and underlying granular shall be 
by horizontal area processed in square metres. 
 
330.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the 
clauses under Actual Measurement. 
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330.10 BASIS OF PAYMENT 
 
330.10.01 In-Place Full Depth Reclamation of Bituminous Pavement and Underlying 

Granular - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
Payment for granular base shall be made under the appropriate roadway granular item. 
 
For the purposes of the Changes in the Work clause of the MTO General Conditions of Contract, the 
depths of pavement to be processed shown in the Contract Documents shall be deemed to be incorrect 
only when the average depth of all processing differs by more than 15 mm from the equivalent average 
depth derived from measurements taken by the Contract Administrator during the processing operation. 
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Appendix 330-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, 

during the design stage of a contract, on the use of the OPS specification in a municipal contract.  
This appendix does not form part of the standard specification.  Actions and considerations 
discussed in this appendix are for information purposes only and do not supersede an Owner’s 
design decisions and methodology. 

 

Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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363.01 SCOPE 
 
This specification covers the requirements for repairing rigid pavement with precast concrete slabs using 

either the Fort Miller Super-Slab Method or the Michigan Method. The work may include both continuous 
and intermittent slab repairs. 
 
363.01.01  Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the 
Ontario Ministry of Transportation.   
 
Use of this specification or any other specification shall be according to the Contract Documents. 
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363.01.02  Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
  
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
363.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 350 Concrete Pavement and Concrete Base 
OPSS 360 Full Depth Repair of Concrete Pavement or Base 
OPSS 369 Sealing or Resealing of Joints and Cracks in Concrete Pavement and Concrete Base 
OPSS 510 Removal 
OPSS 904 Concrete Structures 
OPSS 905 Steel Reinforcement for Concrete 
OPSS 929 Abrasive Blast Cleaning - Concrete Construction 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1002 Aggregates - Concrete 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
OPSS 1440 Steel Reinforcement for Concrete 
OPSS 1441 Load Transfer Assemblies 
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Ontario Ministry of Transportation Publications 
 
MTO Laboratory Testing Manual: 
LS-602 Sieve Analysis of Aggregates 
LS-619 Resistance of Fine Aggregate to Degradation by Abrasion in the Micro-Deval Apparatus 
LS-704 Plastic Limit and Plasticity Index of Soils 
 
MTO Materials Engineering and Research Report: 
MERO-019 Falling Weight Deflectometer (FWD) Testing Guideline (ISBN 0-7794-8720-6 Print) 
 
CSA Standards 
 
A23.1/23.2-04 Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard 

Practices for Concrete 
A3000-03 Cementitious Materials Compendium 
A3004-C2 Test Method for Determination of Compressive Strengths [Part of CAN/CSA A3000-03, 

Cementitious Materials Compendium] 
 
ASTM International 
 
C 939-02 Flow of Grout for Preplaced-Aggregate Concrete (Flow Cone Method) 
 
 
363.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bedding Grout means a thin non-structural grout pumped into the grout distribution system that is cast in 

the bottom of the Fort Miller Super-Slab Method to fill voids beneath the slabs to provide uniform support 
to the slab. 
 
Cement Treated Base means granular base material stabilized with Portland cement. 
 
Continuous Precast Concrete Slab Repair means the continuous replacement of multiple consecutive 
slabs of concrete pavement with inter-connecting precast concrete slabs.  
 
Diamond Grinding means altering the profile and texture of a concrete pavement surface by using 
grinding equipment that employs diamond tip blades. 
 
Intermittent Precast Concrete Pavement Slab Repair means a 2 to 4.5 m long repair carried out using 
a single precast slab. 
 
 
363.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
363.04.01 Submission Requirements 
 
363.04.01.01 Precast Concrete Pavement Slab Repair Plan 
 
At least 2 weeks prior to the start of the work, details on the method of the following operations shall be 
submitted to the Contract Administrator: 
 
a) Fabrication, transportation, and installation of each precast concrete slab repair method. 
 
b) Removal of existing concrete (i.e., sawcutting, removal, equipment, and disposal). 
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c) Removal of hot mix asphalt repair. 
 
d) Base preparation. 
 
e) Precast slab placement. 
 
f) Grouting (i.e., equipment to be used for mixing and installing). 
 
363.04.01.02 Precast Concrete Mix Design 
 
The precast concrete mix design shall be submitted to the Contract Administrator at least 2 weeks prior to 
the start of the work.   
 
Documentation shall be included with the submission of the mix design that demonstrates the proposed 
mix design and materials meet the requirements of this specification, including the air void system in the 
hardened concrete and the minimum specified 28-Day compressive strength.   
 
All supporting test data shall not be more than 12 months old at the time the concrete mix design is 
submitted to the Contract Administrator.  
 
363.04.01.03 Flowable Fill Mix Design - Michigan Method 
 
When flowable fill is used as a levelling material, a concrete mix design for flowable fill shall be submitted 
to the Contract Administrator at least 2 weeks prior to the start of the work. Trial batch documentation 
shall also be submitted to the Contract Administrator for review a minimum of 7 Days prior to placement.  
 
363.04.01.04 Proprietary Concrete Repair Material (PCRM) - Product Details 
 
At least 7 Days prior to commencement of the work, the name of the PCRM selected for use and the 
manufacturer’s specifications and recommendations for placement shall be submitted to the Contract 
Administrator. The submission shall also include documentation verifying the suitability of the product for 
the application and evidence of successful performance in a similar application. The PCRM and 
supporting information provided shall be acceptable to the Owner. 
 
363.04.01.05 Chipping Hammer 
 
At least one week prior to commencement of the work, a copy of the manufacturer’s published 
specifications on the chipping hammers to be used shall be submitted to the Contract Administrator. 
 
 
363.05 MATERIALS 
 
363.05.01 Precast Concrete Slabs 
 
363.05.01.01 General 
 
The minimum compressive strength of concrete at 28 Days shall be 30 MPa.  Testing of the concrete 
compressive strength shall be carried out according to CSA A23.2. 
 
The air void parameters of the hardened concrete shall be a minimum air content of 3% and a maximum 
spacing factor of 0.230 mm. 
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Concrete shall meet the requirements of the materials section of OPSS 350 and OPSS 1350 with the 
following exceptions and additions: 
 
a) Concrete aggregates shall be according to OPSS 1002. 
 
b) The nominal maximum size of coarse aggregate shall be 19 mm. 
 
363.05.01.02 Finishing 
 
Finishing of precast concrete slabs shall be according to OPSS 350. 
 
363.05.01.03 Texturing of Surface 
 
Texturing of the precast concrete slab surface shall be according to OPSS 350 except that manual 
devices may be used to provide the required tined texture. 
 
363.05.01.04 Dimensions 
 
Precast concrete slabs shall be full lane width and length of 2 to 4.5 m.  Prior to fabrication, the concrete 
thickness at each repair location shall be determined.  Slabs may be cast a maximum of 15 mm thinner 
that the existing concrete to be repaired to accommodate the bedding material. 
 
363.05.02 Fine Aggregate for Base Preparation - Fort Miller Super-Slab® Method 
 
Fine aggregate for base preparation shall be 100% crushed fine aggregate with a plasticity index of 0% 
according to LS-704 and a maximum micro-Deval abrasion loss of 35 according to LS-619.  Fine 
aggregate means that portion of aggregate material passing the 4.75 mm sieve when tested according to 
LS-602. 
 
363.05.03 Flowable Fill - Michigan Method 
 
Flowable fill shall consist of a mixture of Portland cement, coarse and fine aggregate, fly ash, and water, 
and may contain air entraining admixture or ground granulated blast furnace slag or both. 
 
Portland cement shall be Type GU cement according to CSA A3000. 
 
Fly ash shall be according to CSA A3000. 
 
Coarse and fine aggregate shall meet the requirements of OPSS 1002 and shall have a maximum 
aggregate size of 12.5 mm. 
 
The compressive strength of the flowable fill mixture shall not be less than 0.5 MPa or greater than 1.0 
MPa at 28 Days. 
 
If an air entraining admixture is used, then the air content of the flowable fill shall not exceed 35% of the 
flowable fill volume. 
 
363.05.04 Bedding Grout - Fort Miller Super-Slab® Method 
 
Bedding grout shall be a mixture of cement, water, and plasticizing admixture.  The grout mixture shall 
have a flow rate of 17 to 22 seconds as measured by ASTM C 939 to ensure fluidity.  The compressive 
strength of the bedding grout shall be a minimum of 2.0 MPa at 12 hours. 
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363.05.05 Tie Bars and Dowel Bars 
 
Tie bars shall be according to OPSS 1440.  Dowel bars shall be according to OPSS 1441. 
 
363.05.06 Expansion Caps for Dowel Bars 
 
Caps shall be tight-fitting and made of compressible, non-absorptive, closed cell polyethylene that will 
allow approximately 6 mm movement at the end of the dowel bar. 
 
363.05.07 Bond Breaker 
 
Dowel bars shall be coated with RC-250, Tectyl 506, or an approved equivalent. 
 
363.05.08 Proprietary Concrete Repair Material (PCRM) 
 
The PCRM selected shall be suitable for the application. 
 
The minimum compressive strength of the PCRM at 28 Days shall be 30 MPa. 
 
The PCRM for use in the dowel grout of the Fort Miller Super-Slab® Method shall be capable of being 
pumped into the inverted dovetail slots. 
 
363.05.09 Epoxy Adhesives 
 
Epoxy adhesives shall be from the Owner’s approved product list and shall be of the type intended for 
horizontal dowel application and mixed in the cartridge nozzle. 
 
363.05.10 Joint Materials 
 
The joint sealant material shall be according to OPSS 369. 
 
363.05.11 Water 
 
Water shall be according to OPSS 1302. 
 
 
363.06 EQUIPMENT 
 
363.06.01 Screeding Device for Base Preparation 
 
The screeding device used for fine grading for base preparation shall be laser or otherwise mechanically 
controlled and shall be capable of fine grading fully compacted fine aggregate or flowable fill to a 
tolerance of 3 mm. 
 
363.06.02 Gang Drill 
 
The gang drill shall consist of not less than three independently powered pneumatic drills. 
 
363.06.03 Chipping Hammer 
 
Chipping hammers shall be hand held and have a maximum weight of 9.0 kg prior to any handle 
modification, where applicable, and a maximum piston stroke of 102 mm.  All hammers shall have the 
manufacturer’s name and parts or model number engraved on them by the manufacturer.  All information 
shall be clearly legible.  The manufacturer’s published specifications shall be the sole basis for 
determining weight and piston stroke. 
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363.06.04 Gang Saw 
 
The gang saw shall have gang-mounted diamond saw blades and shall be capable of cutting at least 
3 parallel slots simultaneously at a slot spacing of 300 mm within a tolerance of  3 mm. 
 
363.06.05 Compressor - Air Blasting 
 
The compressor for air blasting shall have a minimum capacity of 3.5 m3/min.  The compressed air shall 
be free from oil and other contaminants. 
 
363.06.06 Consolidating Equipment 
 
Internal vibrators used to consolidate the PCRM in the dowel bar slots shall have a maximum diameter of 
25 mm and shall have a resilient covering that will not damage the epoxy coated reinforcement during 
use. 
 
363.06.07 Hand Finishing Equipment 
 
Hand finishing equipment shall be according to OPSS 904. 
 
363.06.08 Straight Edges 
 
Straight edges shall be according to OPSS 904. 
 
 
363.07 CONSTRUCTION 
 
363.07.01 General 
 
Precast concrete pavement slab repairs shall be carried out at the locations identified in the Contract 
Documents.  The work may include both continuous and intermittent slab repairs. 
 
Acceptable methods of intermittent slab repair are the Fort Miller Super-Slab® Method and the Michigan 
Method, as modified by the requirements of this specification. 
 
Acceptable methods of continuous slab repair are the Fort Miller Super-Slab® Method as modified by the 
requirements of this specification, or an alternative continuous precast method with demonstrated and 
documented good field performance under similar conditions, such as precast, prestressed concrete. 
 
363.07.01.01 Fort Miller Super-Slab® Method 
 
In the Fort Miller Super-Slab® Method, the work shall consist of fabricating precast concrete pavement 
slab repairs (i.e,Super-Slab®), sawcutting and removing the existing concrete pavement, repairing and 
compacting the existing subbase, as necessary, placing and grading fine aggregate base material, 
inserting and securing dowel bars and tie bars, placing precast slabs, installing PCRM in inverted dovetail 
slots, installing bedding grout beneath the slabs, and sealing of joints. 
 
363.07.01.02 Michigan Method 
 
In the Michigan Method, the work shall consist of fabricating precast concrete pavement slab repairs with 
dowel bars, sawcutting and removing the existing concrete pavement, constructing dowel bars slots, 
placing of flowable fill levelling material, placing precast slabs, installing PCRM in dowel bar slots, and 
sealing of joints. 
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363.07.01.03 Trial Slab Repair 
 
Prior to carrying out the precast concrete pavement slab repair, the ability to successfully carry out the 
slab repair according to this specification shall be demonstrated to the Contract Administrator by placing a 
trial repair slab within the Contract limits. 
 
In lieu of a trial slab repair, the Contract Administrator may accept evidence demonstrating the ability to 
successfully conduct the slab repair with the same equipment, placing crew, and methodology to meet 
the Contract requirements for conducting the slab repair on any Contract within the last 12 months. 
 
The trial slab repair shall be conducted on both the intermittent slab and continuous slab.  The location of 
the trial slab repair shall be proposed to the Contract Administrator for approval. The Contract 
Administrator shall be given a minimum of 48 hours notice prior to the trial slab repair. 
 
The Contract Administrator shall allow the slab repair work to continue based on an acceptable visual 
assessment of the trial.  When the slab repair is rejected by visual assessment, additional trial slab 
repairs shall be performed until the slab repair meets the requirements of this specification. 
 
Unacceptable trial repair slabs shall be repaired, removed, or reinstalled, as required. 
 
363.07.02 Operational Constraints 
 
Perimeter sawcutting of the removal area shall not be carried out more than 1 week in advance of the 
expected date of repair. 
 
Bedding grout and dowel grout shall be carried out as soon as possible after the installation of the precast 
concrete pavement slab. 
 
The temperature of the flowable fill mixture used for the Michigan Method, as manufactured and 
delivered, shall be at least 10 ºC. Placement of flowable fill shall not be allowed if the anticipated air 
temperature will be 2 ºC or less in the 24 hour period following proposed placement. 
 
The PCRM shall not be placed when the air temperature is outside the manufacturer’s recommended 
temperature range or is likely to fall or rise outside the range throughout the duration of the material 
placing operation. Prior to placing the PCRM, it shall be demonstrated to the Contract Administrator that 
the existing concrete temperature in the repair area meets the manufacturer’s requirements by measuring 
and recording the substrate temperatures using a contact thermometer or infrared thermometer.  
 
Construction vehicles, equipment, or traffic shall not be permitted to travel on the precast repair until the 
PCRM has attained a minimum compressive strength of 20 MPa. 
 
Each repair location shall be completed within the time period specified in the Contract Documents.  If the 
repair is not progressing at a rate that will permit the full restoration of traffic within the allowable time 
period, appropriate measures acceptable to the Contract Administrator shall be undertaken to allow 
opening of the road to traffic. Full depth precast concrete slab repairs shall replace the above temporary 
work during the next scheduled closure. 
 
363.07.03 Removals 
 
A template shall be used to precisely delineate the limits of the areas to be repaired within a tolerance of 
12 mm. Repairs shall be the full width of the lane and full depth of concrete or hot mix asphalt repair. 
 
Concrete removal shall be carried out according to OPSS 510. The outer limits of the removal area shall 
be sawcut full depth and shall not be overcut by more than 250 mm into the adjacent concrete that is to 
remain in place. Overcuts shall be filled with a proprietary product acceptable to the Owner.  



Page 9 Rev. Date:  11/2014   OPSS.PROV 363 

Concrete removal shall be by lift-out method. Removals shall be carried out without damaging the 
adjacent concrete pavement or asphalt shoulder or disturbing the underlying base.  Heavy breaking 
equipment such as hoe rams shall not be used in the removal operation.  The concrete pavement shall 
not be broken in place. 
 
If the adjacent concrete is damaged or cracked due to the removal procedure, the damaged concrete 
shall be repaired according to OPSS 360.  Asphalt surfaces damaged during the removal process shall 
be repaired.  A proposal for repairs shall be provided to the Contract Administrator for approval. 
 
363.07.04 Base Preparation 
 
363.07.04.01 General 
 
Levelling material shall be either a flowable fill for the Michigan Method or fine aggregate for the Fort 

Miller Super-Slab Method meeting the requirements of this specification.   
 
Micro-grinding of the existing cement treated base is recommended if minor adjustment for the base level 
is required. 
 
363.07.04.02  Flowable Fill - Michigan Method 
 
The batching equipment shall have devices designed to measure the specified quantities of each 
component material and mixing shall be of sufficient duration to ensure uniform consistency of the 
mixture.  Water content shall be maintained so that compressive strengths are achieved and a uniform, 
flowable mixture is developed that is essentially self-levelling when placed. 
 
363.07.04.03 Fine Aggregate - Fort Miller Super-Slab® Method 
 
Fine aggregate shall be compacted then fine graded using a screeding device capable of grading the fully 
compacted bedding material to the required tolerance. 
 
363.07.05 Steel Reinforcement 
 
Steel reinforcement shall be according to OPSS 905. 
 
363.07.06 Dowel Bar Installation - Michigan Method 
 
363.07.06.01 Sawcutting Dowel Bar Slots 
 
Slots shall be created using gang saws.  The slots shall be 65 mm wide by 450 mm long and to a 
maximum depth to allow the dowel bar to be placed at mid-slab depth with 12 mm cover under the bar.  
The slots shall be parallel to the centreline of the roadway with a maximum tolerance of 3 mm from a 
parallel line. 
 
Equipment shall not cause damage to the existing pavement.  All slurry from the sawcutting operation 
shall be removed from the slot and pavement.  Over-cutting dowel bar slots is not permitted. 
 
363.07.06.02 Concrete Removal in Dowel Bar Slots 
 
Chipping hammers shall be used to remove concrete within the slots.  Concrete shall be removed to 
ensure the bottom of the slot is level and in such a manner as to prevent damage to the concrete 
remaining in place.  If the concrete removal operation causes damage to the adjacent concrete 
pavement, corrective action shall be taken immediately. 
 
If during the removal process the adjacent concrete is damaged due to the removal operation, the 
damaged concrete shall be repaired as a partial depth repair according to OPSS 360. 
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The chipping hammers shall not be permitted to break through the concrete.  In the event of a break 
through or if a crack develops within a slot, the repair shall be treated as a full depth repair and the entire 
joint within the lane shall be removed and replaced with a 2 m full depth concrete repair according to 
OPSS 360. 
 
363.07.06.03 Slot Cleaning 
 
All concrete surfaces within the slot shall be solid, free from loose or unsound fragments.  All concrete 
surfaces shall be abrasive blast cleaned according to OPSS 929 and all dust and loose material shall be 
removed from the prepared surface by using compressed air. 
 
363.07.06.04 Placing the PCRM in Dowel Bar Slots - Michigan Method 
 
All concrete surfaces within the slot shall be in accordance with manufacturer’s requirements.  Care shall 
be taken to prevent standing water in the slot.  Prior to placing the PCRM, all excess water shall be 
removed with compressed air. 
 
The treatment of the concrete surfaces within the slot with a bonding agent, if required by the 
manufacturer, and the mixing, placing, finishing, and curing of the PCRM shall be done according to the 
manufacturer’s recommendations.  A metering or measuring device shall be used to establish the correct 
amount of mixing water. All batches of PCRM shall be consistent. 
 
PCRM shall not be spilled onto the adjacent concrete surface when placing in slots. The PCRM shall be 
vibrated to consolidate the material into the slot and around the dowel bar.  
 
The PCRM shall be finished flush with the surface of the concrete and all excess material removed 
immediately.  Hand finishing shall be minimized to prevent overworking of the repair. The PCRM shall be 
cured according to the manufacturer’s recommendations. 
 
363.07.07 Dowel Bar and Tie Bar Installation - Fort Miller Super-Slab® Method 
 
Gang drills shall be used to drill holes in the existing concrete for insertion of dowel bars.  The diameter of 
the drill holes shall be no more than 5 mm larger than the diameter of the dowel bars or tie bars.  Drill 
holes shall be thoroughly cleaned by air blowing from the back of the drill hole outwards.  Drilling 
equipment shall be used in a manner to ensure adjacent pavement is not damaged. 
 
Dowel bars and tie bars shall be secured into the existing concrete with an epoxy adhesive.  The epoxy 
adhesive shall be injected into the back of the cleaned drill hole and the dowel bar or tie bar with grout 
retention disks attached, and shall be inserted to ensure the bars are completely encased with epoxy 
adhesive for the full depth of the hole.  Tie bars and dowel bars shall be installed as specified in the 
Contract Documents.  Tie bars are only required for continuous repairs. 
 
363.07.08 Slab Installation - Fort Miller Super-Slab® Method 
 
Slabs shall be guided into position during installation using guide bars inserted in bedding grout port holes 
to align slabs during setting.  The use of pry bars or wedges in joints for alignment purposes shall not be 
permitted. 
 
The vertical differential between adjacent slabs shall be less than 6 mm.  If the vertical differential is 
greater than 6 mm, the slab shall be removed, the base re-graded, and the slab reset until the differential 
is less than 6 mm prior moving on to the next slab. 
 
If slabs are to be opened to traffic before they are grouted, incompressible shims shall be placed at 
approximate ¼ points in both the transverse and longitudinal joints to maintain horizontal alignment of the 
new precast slabs until they are grouted.  
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If un-grouted slabs are vertically displaced so that the vertical differential is greater than 6 mm as 
described above, the slab shall be removed, the base re-graded, and the slab reset prior to grouting, or 
the surface shall be brought to the required tolerance by grinding as required by this specification. 
 

363.07.09 Placing the Dowel Grout and Bedding Grout - Fort Miller Super-Slab  
Method 

 
Foam grout dams shall be installed at the open ends of the transverse joint to be grouted to prevent 
dowel grout from escaping during the installation.  Dowel grout shall be mixed in strict accordance with 
the instructions provided by the manufacturer.  The volume of water shall be measured accurately for 
each batch by weighing the batch water or by using calibrated pails that are perforated at a level to 
ensure the correct amount of water is mixed with each bag of grout.  Dowel grout shall be pumped in the 
back port of each dowel slot until it comes out the second port in the same slot.  Foot shall be placed over 
the second port and pumping shall be continued until the grout flows along the joint to the next slot.  The 
same procedure shall be repeated for the back port of the next slot.  The grout level in previously filled 
ports shall be continually monitored.  Grout shall be added, as necessary, to keep the grout level in the 
ports even with the top of the slab and in the joints above the top of the slots.  
 
Bedding grout shall be placed after the dowel grout has been installed.  Bedding grout shall be mixed in 
strict accordance with the instructions provided by the manufacturer of the viscosity-reducing admixture.  
Bedding grout shall be pumped in the lowest port of the slab until it comes out the corresponding port at 
the other end of the slab.  While filling the remaining ports in the slab, the grout level shall be continually 
monitored in previously filled ports and grout added, as required, to keep the grout level in the ports even 
with the top of the slab.  This will maintain a safe and adequate head pressure on the bedding grout until 
all voids under the slab are filled.   
 
Before the bedding grout fully sets, the top 50 mm of bedding grout in each port shall be removed and 
replaced with PCRM. The PCRM in all ports shall be finished flush and matching with the surface of the 
concrete and all excess material removed immediately. 
 
363.07.10 Tolerances 
 
363.07.10.01 Dowel Bar and Tie Bar Tolerances 
 
Dowel bars shall be installed mid-depth of the concrete slab in a plane with the pavement surface and 
parallel to the centreline of the road.  Tie bars shall be installed mid-depth of the concrete slab in a plane 
with the pavement surface and perpendicular to the longitudinal lane edge sawcut face.  The tolerance for 
the alignment of dowel bars and tie bars shall be ± 15 mm along the length of the bar in both the vertical 
and horizontal planes of the pavement and parallel to the direction of traffic. 
 
363.07.10.02 Surface Tolerances 
 
The surface of the precast concrete slab repair shall join flush with the existing concrete pavement.  
Surface tolerance of intermittent repair slabs shall be so that when tested with a 3 m long straight edge 
placed in the longitudinal direction there shall not be a gap greater than 6 mm between the bottom of the 
straight edge and the surface of the pavement.  Surface tolerance of continuous slabs shall be so that the 
gap is not greater than 6 mm when the straight edge is placed in any location and direction, including the 
edge of pavement, except across the crown or drainage gutters. 
 
363.07.11 Joint Sealing 
 
All longitudinal and transverse joints shall be sealed according to OPSS 369. 
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363.07.12 Sampling and Testing 
 
363.07.12.01 General 
 
All samples, including those handled by a commercial carrier shall be accompanied by a sample data 
sheet and any additional documents as specified elsewhere in the Contract Documents. When not 
specified or not included on the sample data sheet, samples shall be delivered with a transmittal form 
identifying the following information: 
 
a) Contract Number. 
 
b) Name of Contractor, name of contact person and telephone numbers. 
 
c) Name of Contract Administrator, and telephone numbers. 
 
d) Quantity and type of sample.  When a sample consists of more than one item, each item shall be 

individually identified. 
 
e) Date sampled. 
 
f) Date shipped. 
 
g) Sample, lot, and sublot number. 
 
h) Sample location. 
 
363.07.12.02 Compressive Strength of Concrete in Precast Slab 
 
Concrete test cylinders shall be cast, cured, handled, and delivered for 28-Day compressive strength 
testing according to OPSS 1350 based on 1 set of 2 cylinders taken for each batch of concrete. 
 
363.07.12.03 Compressive Strength of Flowable Fill 
 
The compressive strength of the flowable fill shall be determined by casting cylinders.  Two sets of two 
standard 150 x 300 mm cylinders to represent a day's placement shall be cast, cured, and delivered. 
Cylinders for testing the 3-Day and 28-Day compressive strengths shall be stored and cured according to 
OPSS 1350, then transported to a quality assurance (QA) laboratory designated by the Owner in the 
Contract Documents. Testing for 28-Day compressive strength shall be conducted according to 
OPSS 1350, except that specimens shall be air cured in their moulds until they are to be tested. 
 
363.07.12.04 Compressive Strength of Proprietary Concrete Repair Materials and 

Bedding Grout 
 
Samples of PCRM shall be taken from the mixer in the field for the determination of the early strength and 
28-Day compressive strength.  The PCRM shall be moulded into cubes according to CAN/CSA A3004-
C2. 
 
Cubes shall be prepared on-site from the PCRM to be used to fill the slots.  For the 28-Day compressive 
strength, the PCRM shall be sampled once for every 4 hours of production or a minimum of once per day, 
whichever is greatest.  One set of six cubes shall be made from each sample of PCRM. 
 
Additional cubes for determination of early strength shall be prepared.  One set of six cubes shall be 
made for the final repair area of each closure.  These cubes shall be tested to verify that the PCRM in the 
repair area has attained a compressive strength of 20 MPa. These test results shall be communicated 
immediately to the Contract Administrator prior to opening to traffic. 
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The timing of testing and frequency of testing of the early strength cubes shall be determined when the 
PCRM has attained a minimum compressive strength of 20 MPa. 
 
The specimens shall be stored at a temperature between 15 °C and 25 °C and shall not be moved prior to 
demoulding.  The specimens shall be demoulded and transported to the QA laboratory designated by the 
Owner within 24 hours ± 4 hours.  The samples shall be transported in a sealed white opaque plastic bag 
containing at least 250 ml of water and maintained at a temperature between 15 °C and 25 °C. 
 
363.07.12.05 Falling Weight Deflectometer Testing 
 
Falling weight deflectometer (FWD) testing shall be carried out on the approach and leave joints of each 
precast slab to determine the load transfer efficiency across the transverse joints. FWD testing, 
equipment calibration, and reporting shall be according to MERO-019 using the Load Transfer test with a 
Detailed Project Level data collection scenario and a JCP Test Plan configuration. 
 
363.07.13 Repair or Removal of Unacceptable Concrete 

 
Precast concrete pavement slabs that arrive on the job site cracked, honeycombed, or showing any other 
visually detectable deficiencies shall be rejected and not used in the work. 
 
Precast concrete pavement slabs that do not meet the surface tolerance requirements shall be removed 
and replaced, or corrected by diamond grinding. 
 
Concrete pavement adjacent to precast concrete slab repair, damaged or displaced during installation of 
the precast repair shall be removed and replaced with new concrete as specified. 
 
363.07.14 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
363.08 QUALITY ASSURANCE 
 
363.08.01 Inspection 
 
Prior to installation and with notification, access shall be provided to the Contract Administrator to inspect 
the precast concrete pavement slabs to ensure that they are properly textured and crack-free without any 
honeycombing or other visually detectable deficiencies. 
 
363.08.02 Acceptance or Rejection 
 
Prior to opening to traffic, access shall be provided to the Contract Administrator to inspect the precast 
concrete slab repairs to determine if the completed work contains: 
 
a) Cracking or spalling. 
 
b) Ungrouted saw over-cuts from the removal process. 
 
c) Rocking of precast concrete pavement slab. 
 
d) Precast concrete pavement slab that does not meet surface tolerance. 
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Precast concrete pavement slab repairs shall be rejected based on the presence of one or more of the 
defects identified above or one or more of the following conditions: 
 
a) FWD testing results indicate a load transfer efficiency of less than 70%. 
 
b) Compressive strength of the precast slab less than 30 MPa at 28 Days. 
 
c) Air content of the hardened concrete in the precast slab is less than 3% or spacing factor is greater 

than 0.230 mm. 
 
A detailed remedial plan shall be submitted to the Contract Administrator for approval to address 
identified deficiencies. 
 
 
363.09 MEASUREMENT FOR PAYMENT 
 
363.09.01 Actual Measurement 
 
363.09.01.01 Precast Concrete Slab Repair 
 
Measurement of the precast concrete slab repair placed shall be by area in square metres.  The total 
area shall be calculated to the nearest 0.1 m2. 
 
363.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the 
clause under Actual Measurement. 
 
 
363.10 BASIS OF PAYMENT 
 
363.10.01 Precast Concrete Slab Repair - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
Measures taken to permit full restoration of traffic within the allowable time period shall be at no additional 
cost to the Owner. 
 
Precast concrete pavement slabs that do not meet surface tolerance requirements shall be either 
removed and replaced or repaired by diamond grinding at no additional cost to the Owner. 
 
Precast concrete pavement slabs rejected by the Contract Administrator shall be removed and replaced 
with new concrete as specified elsewhere in the Contract Documents at no additional cost to the Owner. 
 
Concrete adjacent to and damaged by the removal process shall be cut back full depth to sound concrete 
and replaced at no additional cost to the Owner. 
 
Asphalt surfaces damaged during the removal process shall be repaired at no additional cost to the 
Owner. 
 
Full-depth repairs required as a result of chipping hammers breaking through the concrete or a crack 
developing as a result of chipping operations shall be carried out at no additional cost to the Owner. 
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Appendix 363-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, 

during the design stage of a contract, on the use of the OPS specification in a municipal contract.  
This appendix does not form part of the standard specification.  Actions and considerations 
discussed in this appendix are for information purposes only and do not supersede an Owner’s 
design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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365.01 SCOPE 
 
This specification covers the requirements for cross-stitching longitudinal cracks in concrete pavement 
and concrete base. 
 
365.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 
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365.01.02  Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
365.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents. When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 369 Sealing or Resealing of Joints and Cracks in Concrete Pavement and Concrete Base 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1440 Steel Reinforcement for Concrete 
OPSS 1442 Epoxy Coated Reinforcing Steel Bars for Concrete 
 
Ontario Ministry of Transportation Publications 
 
Designated Sources for Materials (DSM) 
 
 
365.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Cross-Stitching means tying together concrete pavement or concrete base across a longitudinal crack 
using deformed tie bars epoxied into holes drilled at an angle across the crack.  This prevents horizontal 
and vertical movement of the concrete crack and migration of the adjacent slabs. 
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365.05 MATERIALS 
 
365.05.01 Tie Bars 
 
Tie bars shall be deformed tie bars according to OPSS 1440 and as specified in the Contract Documents.  
Tie bars shall be epoxy coated according to OPSS 1442. 
 
365.05.02 Epoxy Adhesive 
 
Epoxy adhesive shall be of the type specified for horizontal dowel application and mixed in the cartridge.  
Epoxy adhesive shall be supplied from a source on the ministry DSM. 

 
 
365.06 EQUIPMENT 
 
365.06.01 Drill 
 
A hydraulic or pneumatic drill shall be used to drill holes in the concrete pavement or concrete base.  The 
drill shall be frame mounted and capable of drilling at a 35 or 45 degree angle to the horizontal.  Drilling 
equipment shall be used in a manner to ensure adjacent concrete is not damaged. 
 
365.06.02 Compressor - Air Blasting 
 
The compressor for air blasting shall have a minimum capacity of 3.5 m3/min.  The compressed air shall 
be free from oil and other contaminants. 
 
 
365.07 CONSTRUCTION 
 
365.07.01 Tie Bar Installation 
 
Tie bars shall be installed as specified in the Contract Documents at locations identified by the Contract 
Administrator.  A minimum of two deformed tie bars shall be cross-stitched through a single longitudinal 
crack. 
 
Holes for the tie bars shall be drilled at an angle to the horizontal, alternating across opposite sides of the 
crack to produce a cross-stitching pattern.  The diameter of the drill hole shall be no more than 5 mm 
larger than the diameter of the tie bar.  Drill holes shall be located such that the tie bar intersects the 
longitudinal crack at approximately mid-depth of the concrete slab.  Drill holes shall not exit the bottom of 
the concrete slab and shall be installed within the following tolerances: 
 

a) Drilling angle:   1° 
 

b) Drill hole depth:   5 mm 
 

c) Drill hole diameter:   1 mm 
 

d) Drill hole offset from longitudinal crack:   5 mm 
 
Prior to tie bar installation, drill holes shall be thoroughly cleaned with compressed air by inserting the 
compressor nozzle for the full length of the drilled hole. 
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The tie bars shall be secured into the existing concrete with epoxy adhesive.  The epoxy adhesive shall 
be injected into the cleaned drill hole from the bottom of the hole outward.  The tie bars shall be inserted 
to ensure the bars are completely encased with epoxy adhesive for the full depth of the drill hole.  Excess 
epoxy shall be removed from the surface of the pavement. 
 
365.07.02 Sealing of Longitudinal Cracks 
 
Upon completion of tie bar installation the longitudinal crack shall be sealed according to OPSS 369. 
 
365.07.03 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
365.08 QUALITY ASSURANCE 
 
365.08.01 Inspection 
 
The Contractor shall allow the Contract Administrator to inspect all drill holes prior to placing the tie bars 
to ensure they meet the requirements of the Contract Documents. 
 
365.08.02 Rejection 
 
Drill holes identified by the Contract Administrator as not meeting the requirements of the Contract 
Documents shall be filled with epoxy and abandoned. 
 
 
365.09 MEASUREMENT OF PAYMENT 
 
365.09.01 Actual Measurement 
 
365.09.01.01 Cross-Stitching Longitudinal Cracks in Concrete Pavement and Concrete 

Base 
 
For measurement purposes, a count shall be made of the number of cross-stitching tie bars installed. 
 
365.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the 
clauses under Actual Measurement. 
 
 
365.10 BASIS OF PAYMENT 
 
365.10.01 Cross-Stitching Longitudinal Cracks in Concrete Pavement and Concrete 

Base - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work.  
 
Drill holes not within the specified tolerances shall be filled with epoxy and abandoned at no additional 
cost to the Owner. 
 
365.10.02  Sealing of Longitudinal Cracks  
 
Payment for the sealing of longitudinal cracks shall be according to OPSS 369. 
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Appendix 365-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, 

during the design stage of a contract, on the use of the OPS specification in a municipal contract.  
This appendix does not form part of the standard specification.  Actions and considerations 
discussed in this appendix are for information purposes only and do not supersede an Owner’s 
design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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401.01 SCOPE 
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401.03 DEFINITIONS 
 
401.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
401.05 MATERIALS 
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401.01 SCOPE 
 
This specification covers the requirements for excavating, backfilling, and compacting trenches for the 
installation of sanitary and storm pipe sewers; pipe culverts and end sections; pipe subdrains; forcemains 
and associated appurtenances; watermains and associated appurtenances; and other underground 
Utilities. 
 
401.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 

METRIC 

OPSS.PROV 401 
NOVEMBER 2015 
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401.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
401.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 403 Rock Excavation for Pipelines, Utilities, and Associated Structures in Open Cut 
OPSS 404 Support Systems 
OPSS 412 Sewage Forcemain Installation in Open Cut 
OPSS 441 Watermain Installation in Open Cut 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems 
OPSS 902 Excavating and Backfilling - Structures 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1010 Aggregates - Base, Subbase, Select Subgrade, and Backfill Material 
OPSS 1359 Unshrinkable Backfill 
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Provincial Statute 
 
Occupational Health and Safety Act 
R.S.O. 1990, c. O.1, as amended 
Ontario Regulations 213/91 - Regulations for Construction Projects, as amended 
 
 
401.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Additional Excavation means all excavation ordered in writing by the Contract Administrator beyond 
excavation specified in the Contract Documents. 
 
Associated Appurtenances means as defined in OPSS 412 and OPSS 441. 
 
Backfilling means the operation of filling the trench with bedding, cover, and backfill material or 
embedment and backfill material. 
 
Backfill Material means fill material used above the embedment or cover material and below the lower of 
the subgrade or finished grade or the original ground. 
 
Bedding Class means a classification system that defines the depth of the bedding material. 
 
Bedding Material means material as it relates to rigid pipe, from the bottom of the trench to the bottom of 
the cover. 
 
Cover Material means the material placed from the top of the bedding to the bottom of the backfill for 
rigid pipe. 
 
Embedment Material means material as it relates to flexible pipe, from the bottom of the trench to the 
bottom of the backfill. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Flexible Pipe means pipe that can deflect 2% or more without cracking such as polyvinyl chloride, 
polyethylene, or steel pipe. 
 
Imported Material means material obtained from a source other than the Working Area. 
 
Native Material means the material removed to form an excavation within the Working Area for return to 
the same or other excavation. 
 
Pipe means sanitary or storm pipe sewers, watermains, forcemains, pipe culverts, and subdrains. 
 
Rigid Pipe means pipe that cannot deflect more than 2% without cracking such as concrete pipe. 
 
Trench means as defined in Ontario Regulations 213/91. 
 
Trenching means the earth or rock excavation required to construct a trench in which to install pipes and 
their associated appurtenances. 
 
Trench Width means the horizontal distance between the trench walls as measured at the bedding 
grade. 
 
Unshrinkable Fill means as defined in OPSS 1359. 
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401.05 MATERIALS 
 
401.05.01 Embedment Material 
 
Embedment material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c)  Unshrinkable fill. 
 
401.05.02 Bedding Material 
 
Bedding material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c) Unshrinkable fill. 
 
401.05.03 Cover Material 
 
Cover material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III, with 100% passing the 26.5 mm sieve. 
 
c) Native material. 
 
401.05.04 Granular Material 
 
Granular material shall be according to OPSS 1010. 
 
401.05.05 Backfill Material 
 
401.05.05.01 General 
 
Backfill material shall be one of the following, as specified in the Contract Documents: 
 
a) Granular A. 
 
b) Granular B, Type I, II, or III. 
 
c) Unshrinkable fill. 
 
d) Native material. 
 
401.05.05.02 Native and Imported Material 
 
Native and imported material shall be approved by the Contract Administrator.  All material shall be free 
from frozen lumps, cinders, ashes, refuse, vegetable or organic matter, rocks and boulders over 150 mm 
in any dimension, and other deleterious material. 
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401.05.06 Unshrinkable Fill 
 
Unshrinkable fill shall be according to OPSS 1359. 
 
 
401.07 CONSTRUCTION 
 
401.07.01 General 
 
Trenches shall be stable and dry, unless designated as subaqueous work. 
 
401.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
401.07.03 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
401.07.04 Removals 
 
Removals shall be according to OPSS 510. 
 
401.07.05 Dewatering 
 
Dewatering shall be according to OPSS 517 for placement of pipe or to OPSS 902 for placement of 
structure. 
 
401.07.06 Support Systems 
 
Support systems shall be according to OPSS 404. 
 
401.07.07 Temporary Protection Systems 
 
The construction of all temporary protection systems shall be according to OPSS 539.  When the stability, 
safety, or function of an existing roadway, railway, other works, or proposed works may be impaired due 
to the method of operation, appropriate protection shall be provided.  Protection may include sheathing, 
shoring, and the driving of piles, when necessary. 
 
401.07.08 Removal of Frozen Ground 
 
Written permission shall be obtained from the Contract Administrator prior to starting any excavation in 
frozen ground.  The method used for removal of frozen ground shall not cause damage to adjacent 
structures or Utilities. 
 
401.07.09 Trenching 
 
Trenches shall be excavated to the lines, grades, and dimensions specified in the Contract Documents.  
The width of the trench at the bottom shall not exceed the width at the top. 
 
Trenching for pipe culverts shall include the excavation for frost tapers and end sections. 
 
No more than 15 m of trench shall be open in advance of the completed pipe system. 
 
The Contract Administrator shall be notified immediately if the bottom of the trench appears to give an 
unsuitable foundation. 
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When installing rigid pipe, if the trench is excavated wider than the allowable width without authorization, 
the Contract Administrator may require the use of a stronger pipe or a higher class of bedding or both. 
 
If the trench depth is excavated beyond the limits of the required excavation without the Contract 
Administrator’s authorization, granular material shall be placed and compacted in the trench to reinstate 
the required trench limits prior to backfilling the trench as specified in the Contract Documents.  
Alternatively, another structurally accepted design shall be provided by adjusting the limits of the 
excavation prior to backfilling. 
 
Rock excavation for trenches shall be according to OPSS 403. 
 
401.07.10 Backfilling and Compacting 
 
401.07.10.01 General 
 
The diameter or the span and rise of flexible pipes shall not vary from the manufactured dimensions by 
more than 5% during cover and backfill placing operations. 
 
Pipe installation and backfilling shall be completed prior to the start of subbase and base course 
construction over the pipe location. 
 
Compacting of embedment, bedding, cover, and backfill materials during pipe installation shall be 
according to OPSS 501. 
 
Prior to allowing the movement of any construction equipment or vehicular traffic over the buried 
infrastructure, the depth of backfill shall be sufficient enough to protect the buried infrastructure from 
damage. 
 
401.07.10.02 Embedment 
 
Placement of embedment material shall be as described in the Bedding and Cover clauses. 
 
401.07.10.03 Bedding 
 
Pipe bedding shall be of the class specified in the Contract Documents. 
 
The surface upon which the pipe is to be laid shall be true to grade and alignment. 
 
The pipe bedding shall be shaped to the dimensions specified in the Contract Documents.  When bell and 
spigot pipe is to be laid, recesses shall be shaped to receive the bells. 
 
Bedding material placed in the haunches shall be compacted prior to continued placement of cover 
material. 
 
Bedding material shall be placed in uniform layers not exceeding 200 mm in thickness, loose 
measurement, and each layer shall be compacted according to OPSS 501 before a subsequent layer is 
placed. 
 
Bedding material shall be placed on each side of the pipe and shall be completed simultaneously.  At no 
time shall the levels on each side differ by more than the 200 mm uncompacted layer. 
 
401.07.10.04 Cover 
 
Cover material shall be placed so that damage to or movement of the pipe is avoided. 
 
Cover material shall be placed in uniform layers not exceeding 200 mm in thickness, loose measurement, 
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and each layer shall be compacted according to OPSS 501 before a subsequent layer is placed. 
 
Cover material shall be placed on each side of the pipe and shall be completed simultaneously.  At no 
time shall the levels on each side differ by more than the 200 mm uncompacted layer. 
 
401.07.10.05 Backfill 
 
Backfill material shall be placed in uniform layers not exceeding 300 mm in thickness, loose 
measurement, for the full width of the trench and each layer shall be compacted according to OPSS 501 
before a subsequent layer is placed. 
 
Backfill material shall be placed to a minimum depth of 900 mm above the crown of the pipe before power 
operated tractors or rolling equipment shall be used for compacting.  Uniform layers of backfill material 
exceeding 300 mm in thickness may be placed with the approval of the Contract Administrator. 
 
When the Contract specifies native backfill material, acceptable earth backfill material may be substituted 
with the approval of the Contract Administrator.  In areas within the roadway, for a depth equal to the frost 
treatment, the earth backfill material shall have frost susceptible characteristics similar to the adjacent 
material. 
 
401.07.11 Additional Trenching, Backfilling, and Compacting 
 
Additional trenching, backfilling, and compacting shall be as described in the Trenching and Backfilling 
and Compacting subsections. 
 
Unsuitable material shall be excavated and the resulting excavation shall be backfilled and compacted to 
obtain a suitable foundation. 
 
401.07.12 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
401.07.13 Management of Excess Material 
 
Management of excess material shall be as specified in the Contract Documents. 
 
 
401.09 MEASUREMENT FOR PAYMENT 
 
401.09.01 Actual Measurement 
 
401.09.01.01 Additional Trenching, Backfilling, and Compacting 
 
Additional trenching, backfilling, and compacting shall be based on the volume of the additional 
excavation measured in cubic metres prior to installation of the pipe. 
 
The volume of the excavation that is in addition to the limits specified in the Contract Documents shall be 
determined. 
 
 
401.10 BASIS OF PAYMENT 
 
401.10.01 Trenching, Backfilling, and Compacting 
 
Payment at the Contract price for the appropriate tender items for the installation of sanitary and storm 
pipe sewers, pipe culverts and end sections, subdrains, forcemains and associated appurtenances, 
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watermains and associated appurtenances, and other underground Utilities shall be full compensation for 
all labour, Equipment, and Material to do the work. 
 
When the Contract contains separate items for work required by this specification, payment shall be at 
the Contract prices and according to the specifications for such work. 
 
Any expenses for remedial work resulting from unauthorized over-excavation of the trench width and 
depth shall be borne by the Contractor. 
 
When native material is deemed unsuitable for backfill for reasons other than those attributed to the 
Contractor's mode of operation, any additional work done to provide acceptable backfill beyond the work 
herein specified shall be administered as a Change in the Work. 
 
401.10.02 Additional Trenching, Backfilling, and Compacting - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
401.10.03 Rock Excavation for Trenches 
 
Payment for rock excavation for trenches shall be according to OPSS 403. 
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Appendix 401-A, November 2015 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, 

during the design stage of a contract, on the use of the OPS specification in a municipal contract.  
This appendix does not form part of the standard specification.  Actions and considerations 
discussed in this appendix are for information purposes only and do not supersede an Owner’s 
design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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TABLE OF CONTENTS 
 
402.01 SCOPE 
 
402.02 REFERENCES 
 
402.03 DEFINITIONS 
 
402.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
402.05 MATERIALS 
 
402.06 EQUIPMENT - Not Used 
 
402.07 CONSTRUCTION 
 
402.08 QUALITY ASSURANCE - Not Used 
 
402.09 MEASUREMENT FOR PAYMENT 
 
402.10 BASIS OF PAYMENT 
 
 
APPENDICES  Not Used 
 
 
402.01 SCOPE 
 
This specification covers the requirements for excavating, backfilling, and compacting for the installation 
of storm and sanitary pipe sewer maintenance holes, storm sewer catch basins and ditch inlets, and valve 
chambers for watermains and forcemains. 
 
402.01.01 Specification Significance and Use 
 
This specification has been developed for use in provincial oriented Contracts.  The administration, 
testing, and payment policies, procedures, and practices reflected in this specification correspond to 
those used by the Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 

METRIC 

OPSS.PROV 402 
APRIL 2017  

(Formerly, OPSS 402, NOVEMBER 2013 
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402.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
402.02 REFERENCES 
 
When the Contract Documents indicate that provincial specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 403 Rock Excavation for Pipelines, Utilities, and Associated Structures in Open Cut 
OPSS 404 Support Systems 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1010 Aggregates - Base, Subbase, Select Subgrade, and Backfill Material 
OPSS 1359 Unshrinkable Backfill 
 
402.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Additional Excavation means all excavation ordered in writing by the Contract Administrator beyond 
excavation specified in the Contract Documents. 
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Backfilling means the operation of filling the excavation with bedding and backfill material. 
 
Backfill Material means approved fill material used above the bedding and below the lower of the 
subgrade or finished grade or original ground. 
 
Bedding Material means the material used to support the maintenance hole, catch basin, ditch inlet, or 
valve chamber. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Imported Material means material obtained from a source other than the Work Area. 
 
Native Material means the material removed to form an excavation within the Work Area for return to the 
same or other excavation. 
 
Over-Excavation means all excavation beyond that specified in the Contract Documents, performed 
without the written order of the Contract Administrator. 
 
Structure means maintenance hole, catch basin, ditch inlet, or valve chamber. 
 
Unshrinkable Fill means a controlled density cement treated aggregate material. 
 
 
402.05 MATERIALS 
 
402.05.01 Granular Material 
 
Granular material shall be according to OPSS 1010. 
 
402.05.02 Backfill Material 
 
402.05.02.01 General 
 
Backfill material shall be as specified in the Contract Documents. 
 
402.05.02.02 Native and Imported Material 
 
Native and imported material shall be material approved by the Contract Administrator.  All material shall 
be free from frozen lumps, cinders, ashes, refuse, vegetable or organic matter, rocks, and boulders over 
150 mm in any dimension, and other deleterious material. 
 
402.05.03 Unshrinkable Fill 
 
Unshrinkable fill shall be according to OPSS 1359. 
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402.07 CONSTRUCTION 
 
402.07.01 General 
 
Excavations shall be stable and dry, unless designated as subaqueous Work. 
 
402.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
402.07.03 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
402.07.04 Removals 
 
Removals shall be according to OPSS 510. 
 
402.07.05 Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
402.07.06 Support Systems 
 
Support systems shall be according to OPSS 404. 
 
402.07.07 Removal of Frozen Ground 
 
Written permission shall be obtained from the Contract Administrator prior to starting an excavation in 
frozen ground.  The method used for removal of frozen ground shall not cause damage to adjacent 
structures or Utilities. 
 
402.07.08 Excavation 
 
402.07.08.01 General 
 
Excavation shall be performed to the lines, elevations, and dimensions specified in the Contract 
Documents plus an allowance for support systems, where required. 
 
Rock excavation for maintenance holes, catch basins, ditch inlets, or valve chambers shall be according 
to OPSS 403. 
 
402.07.08.02 Additional Excavation 
 
Structures shall not be placed or constructed on an unsuitable foundation as may be determined by the 
Contract Administrator. 
 
Unsuitable material shall be excavated and the resulting excavation shall be backfilled and compacted to 
obtain a suitable foundation. 
 
402.07.08.03 Over-Excavation 
 
Corrective measures ordered by the Contract Administrator to rectify deficiencies caused by over-
excavation shall be performed.  Soil that has become disturbed by construction methods or procedures 
shall be removed and replaced with granular material compacted to 95% maximum dry density where the 
excavated surface is below or beside the proposed structure. 
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402.07.09 Backfilling and Compacting 
 
402.07.09.01 Bedding 
 
A 150 mm layer of granular bedding material shall be placed on the bottom of the excavation and 
compacted according to OPSS 501, prior to the placing of a structure. 
 
402.07.09.02 Backfill 
 
Backfill material shall be placed simultaneously on all sides of the structure in layers not exceeding 
300 mm in thickness, loose measurement, and compacted according to OPSS 501, prior to the 
placement of a subsequent layer. 
 
Backfill material shall not commence around cast-in-place concrete structures until approval has been 
obtained from the Contract Administrator. 
 
402.07.10 Additional Excavating, Backfilling, and Compacting 
 
Additional excavating, backfilling, and compacting shall be as described in the Excavation and Backfilling 
and Compacting subsections. 
 
The volume of the excavation that is in addition to the limits specified in the Contract Documents shall be 
determined. 
 
402.07.11 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
402.07.12 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
402.09 MEASUREMENT FOR PAYMENT 
 
402.09.01 Actual Measurement 
 
402.09.01.01 Additional Excavating, Backfilling, and Compacting 
 
Additional excavating, backfilling, and compacting shall be based on the volume of the additional 
excavation measured in cubic metres prior to installation of a structure. 
 
The volume of the additional excavation shall be determined beyond the limits specified in the Contract 
Documents. 
 
 
402.10 BASIS OF PAYMENT 
 
402.10.01 Excavating, Backfilling, and Compacting for Maintenance Holes, Catch 

Basins, Ditch Inlets, and Valve Chambers 
 
Payment at the Contract price for the appropriate tender items for the installation of maintenance holes, 
catch basins, ditch inlets, and valve chambers shall be full compensation for all labour, Equipment, and 
Material to do the work. 
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When the Contract contains separate items for work required by this specification, payment shall be at 
the Contract prices and according to the specifications for such work. 
 
Any expenses for remedial work resulting from over-excavation shall be borne by the Contractor. 
 
402.10.02 Additional Excavating, Backfilling, and Compacting - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
402.10.03 Rock Excavation for Maintenance Holes, Catch Basins, Ditch Inlets, and 

Valve Chambers 
 
Payment for rock excavation for maintenance holes, catch basins, ditch inlets, and valve chambers shall 
be according to OPSS 403. 
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ONTARIO 
PROVINCIAL 
STANDARD 
SPECIFICATION 
 

 
Note:  The PROV implemented in April 2017 replaces OPSS 403 COMMON, November 2010 with no 
technical content changes. 
 

CONSTRUCTION SPECIFICATION FOR 
ROCK EXCAVATION FOR PIPELINES, UTILITIES, 
AND ASSOCIATED STRUCTURES IN OPEN CUT 

 

TABLE OF CONTENTS 
 
403.01 SCOPE 
 
403.02 REFERENCES 
 
403.03 DEFINITIONS 
 
403.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
403.05 MATERIALS - Not Used 
 
403.06 EQUIPMENT - Not Used 
 
403.07 CONSTRUCTION 
 
403.08 QUALITY ASSURANCE - Not Used 
 
403.09 MEASUREMENT FOR PAYMENT 
 
403.10 BASIS OF PAYMENT 
 
 
APPENDICES  Not Used 
 
 
 
403.01 SCOPE 
 
This specification covers the rock excavation requirements for the installation of sanitary and storm pipe 
sewers, pipe culverts and end sections, forcemains and associated appurtenances, and watermains and 
associated appurtenances; underground Utilities; and maintenance holes, catch basins, ditch inlets, and 
valve chambers in open cut. 
 
403.01.01 Specification Significance and Use 
 
This specification has been developed for use in provincial oriented Contracts.  The administration, 
testing, and payment policies, procedures, and practices reflected in this specification correspond to 
those used by the Ontario Ministry of Transportation.   
 
Use of this specification or any other specification shall be according to the Contract Documents. 

METRIC 

OPSS.PROV 403 
APRIL 2017 

(Formerly OPSS 403, November 2010 
(Formerly OPSS 515, November 2005) 
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403.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
403.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 412 Sewage Forcemain Installation in Open Cut 
OPSS 441 Watermain Installation in Open Cut 
 
 
403.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Associated Appurtenances means as defined in OPSS 412 and OPSS 441. 
 
Associated Structures means a maintenance hole, catch basin, ditch inlet, or valve chamber. 
 
Rock means rock as defined in OPSS 206. 
403.07 CONSTRUCTION 
 
403.07.01 General 
 
Rock excavation to install sanitary and storm pipe sewers, pipe culverts and end sections, forcemains 
and associated appurtenances, and watermains and associated appurtenances; underground Utilities; 
and maintenance holes, catch basins, ditch inlets, and valve chambers in open cut shall be performed to 
the lines and grades specified in the Contract Documents. 
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403.07.02 Use of Explosives 
 
The requirements for the use of explosives shall be as specified in the Contract Documents. 
 
403.07.03 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
403.09 MEASUREMENT FOR PAYMENT 
 
403.09.01 Actual Measurement 
 
403.09.01.01 Rock Excavation for Pipelines, Utilities and Associated Structures 
 
Measurement shall be in cubic metres. 
 
The volume of rock excavation for pipelines, Utilities, and associated structures shall be determined by 
the product of the relevant following dimensions measured in place: 
 
a) Height 

 
The height of rock excavation for pipelines, Utilities, and associated structures is the difference in 
elevation between the theoretical bottom of bedding and the lower of the top of the original rock or the 
top of shatter. 
 
The top of the original rock shall be determined using one of the following methods: 
 
i. Elevations taken after the overburden has been removed but before rock excavation. 
ii. From rock surface elevations on both sides of the excavation after rock excavation has been 

completed. 
 

b) Width 
 
The width of rock excavation for pipelines and Utilities is the actual width of trench measured 
horizontally to a maximum of the specified trench width. 
 

c) Length 
 
The length of rock excavation for pipelines and Utilities is measured horizontally along the centreline 
of the trench to the outside limits of the backfill for the associated structures or to the outlet end of a 
pipe where it emerges from the rock. 

 
d) Horizontal 

 
The horizontal measurement for associated structures is the: 
 
i. diameter at the external surfaces of a circular structure plus 300 mm all around; or 
ii. the length and width to the external surfaces of a rectangular or square structure plus 300 mm on 

all sides. 
 
Where the excavation for this item overlaps rock excavation for other items there shall be no deduction 
for the overlap. 
The volume of boulders in an excavation shall be determined by the product of the three maximum 
rectilinear dimensions.  Where boulders classified as rock are measured for payment, only the amount 
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actually removed shall be considered for payment, the total volume of rock considered for payment shall 
not exceed the volume of excavation within the theoretical lines. 
 
403.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the 
clauses under Actual Measurement. 
 
 
403.10 BASIS OF PAYMENT 
 
403.10.01 Rock Excavation for Trenches and Associated Structures - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work. 
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ONTARIO 
PROVINCIAL 
STANDARD 
SPECIFICATION 
 

 
Note:  The PROV implemented in April 2017 replaces OPSS 441 COMMON, November 2014 with no 
technical content changes. 
 

CONSTRUCTION SPECIFICATION FOR 
WATERMAIN INSTALLATION IN OPEN CUT 

 
 

TABLE OF CONTENTS 
 
441.01 SCOPE 
 
441.02 REFERENCES 
 
441.03 DEFINITIONS 
 
441.04 DESIGN AND SUBMISSION REQUIREMENTS - Not Used 
 
441.05 MATERIALS 
 
441.06 EQUIPMENT - Not Used 
 
441.07 CONSTRUCTION 
 
441.08 QUALITY ASSURANCE - Not Used 
 
441.09 MEASUREMENT FOR PAYMENT 
 
441.10 BASIS OF PAYMENT 
 
 
APPENDICES  Not Used 
 
 
 
 
441.01 SCOPE 
 
This specification covers the requirements for the installation of watermains, service connections, and 
associated appurtenances in open cut. 
 
441.01.01 Specification Significance and Use 
 
This specification has been developed for use in provincial oriented Contracts.  The administration, 
testing, and payment policies, procedures, and practices reflected in this specification correspond to 
those used by the Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 

METRIC 

OPSS.PROV 441 
APRIL 2017  

(Formerly OPSS 441, November 2014 
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441.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only. 
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
441.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents.  When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 401 Trenching, Backfilling, and Compacting 
OPSS 404 Support Systems 
OPSS 490 Site Preparation for Pipeline, Utilities, and Associated Structures 
OPSS 491 Preservation, Protection, and Reconstruction of Existing Facilities 
OPSS 492 Site Restoration Following Installation of Pipelines, Utilities, and Associated Structures 
OPSS 493 Temporary Potable Water Supply Services 
OPSS 510 Removal 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1301 Cementing Materials 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
OPSS 1842 Pressure Polyethylene Pipe Products 
 
CSA Standards 
 
B64.5-11 Double Check Valve (DCVA) Backflow Preventers 

[Part of B64 Series-11, Backflow Preventers and Vacuum Breakers Compendium] 
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B137.1-09 Polyethylene Pipe, Tubing and Fittings for Cold-Water Pressure Services 
[Part of B137-09, Thermoplastic Pressure Piping Compendium] 

B137.2-09 Polyvinyl Chloride (PVC) Injection-Moulded Gasketed Fittings for Pressure Applications 
[Part of B137-09, Thermoplastic Pressure Piping Compendium] 

B137.3-09 Rigid Polyvinyl Chloride (PVC) Pipe and Fittings for Pressure Applications 
[Part of B137-09, Thermoplastic Pressure Piping Compendium] 

B137.3.1-09 Molecularly Oriented Polyvinyl Chloride (PVCO) Pipe and Fittings for Pressure 
Applications 
[Part of B137-09, Thermoplastic Pressure Piping Compendium 

B137.10-09 Crosslinked Polyethylene/Aluminum/Crosslinked Polyethylene Composite Pressure-Pipe 
Systems  [Part of B137-09, Thermoplastic Pressure Piping Compendium] 

 
ASTM International 
 
A 153M-09 Zinc Coating (Hot Dip) on Iron and Steel Hardware 
A 276-10 Stainless Steel Bars and Shapes 
A 307-10 Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength 
B 88-09 Seamless Copper Water Tube 
B 633-11 Electrodeposited Coatings of Zinc on Iron and Steel 
B 766-86 (2008) Electrodeposited Coatings of Cadmium 
C 361-11 Reinforced Concrete Low-Head Pressure Pipe 
D 3139-98 (2011) Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals 
 
American Water Works Association (AWWA) 
 
C104/A21.4-08 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
C110/A21.10-08 Ductile-Iron and Gray-Iron Fittings for Water 
C111/A21.11-07 Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
C151/A21.51-02 Ductile-Iron Pipe, Centrifugally Cast, for Water 
C153/A21.53-06 Ductile-Iron Compact Fittings for Water Service 
C200-05 Steel Water Pipe - 6 In. (150 mm) and Larger 
C205-07 Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 in. (100 mm) 

and Larger 
C206-11 Field Welding of Steel Water Pipe 
C208-07 Dimensions for Fabricated Steel Water Pipe Fittings 
C301-07 Prestressed Concrete Pressure Pipe, Steel-Cylinder Type, for Water and Other 

Liquids 
C302-11 Reinforced Concrete Pressure Pipe, Non-Cylinder Type 
C303-08 Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type 
C502-05 Dry-Barrel Fire Hydrants 
C504-10 Rubber-Seated Butterfly Valves 
C509-09 Resilient-Seated Gate Valves for Water Supply Service 
C510-07 Double Check Valve Backflow Prevention Assembly 
C800-05 Underground Service Line Valves and Fittings 
C900-07 Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 in.-12 in. (100 mm 

- 300 mm), for Water Transmission and Distribution 
C905-10 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 350 mm Through 

1,200 mm (14 in. Through 48 in.) for Water Transmission and Distribution 
C907-12 Injection-Molded Polyvinyl Chloride (PVC) Pressure Fittings, 4 in.-12 in. (100 mm - 

300 mm), for Water Distribution 
C909-09 Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe, 100 mm Through 

600 mm (4 in. Through 24 in.), for Water Distribution 
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American Society of Mechanical Engineers (ASME) 
 
B18.2.1-2010 Square, Hex, Heavy Hex, and Askew Head Bolts and Hex, Heavy Hex, Hex Flange, 

Lobed Head, and Lag Screws (Inch Series) 
 
NSF International 
 
61-2008 Drinking Water System Components - Health Effects  
 
 
441.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Associated Appurtenance means structures, devices, and appliances, other than pipe and conduit, 
which are used in connection with a water distribution system, such as valves, hydrants, corporation 
cocks, services, and thrust restraints. 
 
Backfilling means the operation of filling a trench with bedding, cover, and backfill material, or 
embedment and backfill material. 
 
End Covers means temporary cover installed at the factory over both ends of uninstalled watermain pipe 
to prevent the entry of contaminants during shipping and storage. 
 
Excavation, Earth and Rock means the excavation classified as earth and rock according to OPSS 206. 
 
Fitting means connections, appliances, and adjuncts designed to be used in connection with pipe: for 
example, elbows and bends to alter the direction of a pipe; tees and crosses to connect a branch with a 
main; plugs and caps to close an end; and bushings, diminishers, or reducers to couple two pipes of 
different diameters. 
 
Service Connection means the system used to supply water from the watermain to the property line. 
 
Service Connection Appurtenance Set means the main stop, curb stop, couplings, service box, service 
box support, and service saddle used in the installation of a service connection. 
 
Watermain means an installation designed for the conveyance of water under pressure using circular 
pipe. 
 
 
441.05 MATERIALS 
 
441.05.01 General 
 
The pipe size shall be according to the size specified in the Contract Documents.  Pipe type and class 
shall be as specified in the Contract Documents. 
 
Fittings shall be suitable for and compatible with the pipe material and class with which they are used. 
 
All material for watermains shall be NSF/ANSI 61 compliant. 
 
441.05.02 Ductile Iron Pipe 
 
Ductile iron pipe shall be according to AWWA C151/A21.51. 
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Fittings shall be gray iron according to AWWA C110/A21.10 or ductile iron according to AWWA 
C110/A21.10 or AWWA C153. 
 
Ductile iron pipe and fittings shall be cement lined according to AWWA C104/A21.4. 
 
Rubber gaskets for push-on or mechanical joints shall be according to AWWA C111/A21.11. 
 
441.05.03 Concrete Pressure Pipe 
 
Concrete cylinder pipe including joints and fittings shall be according to AWWA C301 or AWWA C303. 
 
Non-cylinder pipe and joints shall be according to AWWA C302 or ASTM C 361.  Fittings shall be 
according to AWWA C302. 
 
441.05.04 Polyvinyl Chloride Pipe 
 
441.05.04.01 General 
 
Flexible elastomeric seals for bell and spigot joints shall be according to ASTM D 3139. 
 
Fittings for polyvinyl chloride (PVC) and molecularly oriented polyvinyl chloride (PVCO) pipe shall be 
either: 
 
a) Gray iron according to AWWA C110/A21.10. 
 
b) Ductile iron according to C110/A21.10 or AWWA C153 and shall be cement lined according to 

AWWA C104/A21.4. 
 
c) Injection moulded polyvinyl chloride, blue in colour and according to AWWA C907 and CSA B137.2. 
 
d) Prefabricated polyvinyl chloride, blue in colour and according to AWWA C905 and CSA B137.3. 
 
441.05.04.02 Polyvinyl Chloride Pipe (PVC) 
 
Polyvinyl chloride pipe shall be according to AWWA C900 or AWWA C905 and CSA B137.3, and shall be 
blue in colour and supplied complete with gaskets. 
 
441.05.04.03 Molecularly Oriented Polyvinyl Chloride Pipe (PVCO) 
 
Molecularly oriented polyvinyl chloride pipe shall be according to AWWA C909 and CSA B137.3.1, and 
shall be blue in colour and supplied complete with gaskets. 
 
441.05.05 Polyethylene Pipe 
 
Polyethylene pressure pipe shall be according to OPSS 1842. 
 
Fittings shall be either: 
 
a) Flanged gray iron according to AWWA C110/A21.10. 
 
b) Flanged ductile iron according to AWWA C110/A21.10 or AWWA C153 and shall be cement lined 

according to AWWA C104/A21.4. 
 
c) Polyethylene according to OPSS 1842. 
 
d) Heat fusion or insert or compression type fittings according to CSA 137.1. 
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441.05.06 Steel Pipe 
 
Steel pipe shall be according to AWWA C200.  Fittings shall be according to AWWA C208.  Steel pipe 
shall have a cement-mortar protective lining and coating according to AWWA C205. 
 
441.05.07 Copper Pipe 
 
Copper pipe for service connections shall be according to ASTM B 88 and shall be type K soft copper. 
 
441.05.08 Composite Pipe 
 
Crosslink polyethylene/aluminum/crosslink polyethylene composite pressure pipe for service connections 
shall be according to CSA B137.10. 
 
441.05.09 Valves 
 
441.05.09.01 General 
 
All valves shall open by operating in a counter clockwise direction. 
 
Valves shall be designed for a minimum cold water working pressure of 1,035 kPa. 
 
Valve types shall be one of the following: 
 
a) Valves less than 75 mm shall be brass or bronze gate valves. 
 
b) Valves greater than or equal to 75 mm, and less than or equal to 300 mm, shall be cast or ductile iron 

gate valves. 
 
c) Valves greater than 300 mm up to and including 500 mm shall be gate or butterfly valves. 
 
d) Valves greater than 500 mm shall be butterfly valves. 
 
Fasteners shall be made from material meeting the strength requirements of ASTM A 307 with 
dimensions according to ASME B18.2.1.  Bolts, studs, and nuts shall be cadmium plated according to 
ASTM B 766 or zinc coated according to ASTM A 153 or ASTM B 633.  Fasteners for mechanical joints 
shall be ductile iron according to AWWA C111/A21.11. 
 
441.05.09.02 Service Line Valves 
 
Valves shall be according to AWWA C800.  Type, pressure class, and end connections shall be as 
specified in the Contract Documents. 
 
441.05.09.03 Gate Valves 
 
Gate valves shall be according to AWWA C509. 
 
Stem sealing on non-rising stem valves shall use O-ring type seals that do not require adjustment. 
 
The gate valve end configuration shall be as specified in the Contract Documents. 
 
441.05.09.04 Butterfly Valves 
 
Butterfly valves shall be according to AWWA C504. 
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Valves shall be short body flanged or mechanical-joint, class 150B. 
 
Valve shafts shall be stainless steel and, when they project through the body, shall have seals that do not 
require adjustment. 
 
A vertical operating nut shall be provided.  Valves shall be provided with an external indicator showing 
valve position by means of a pointer operating through a 90% arc from open to close. 
 
441.05.09.05 Air Release and Air/Vacuum Valves 
 
Air release and air/vacuum valves shall be single acting type. 
 
441.05.10 Hydrants 
 
Hydrants shall be according to AWWA C502.  The type shall be as specified in the Contract Documents. 
 
441.05.11 Double Check Valve Backflow Preventers 
 
Double check valve backflow preventers shall be according to CSA B64.5 or AWWA C510. 
 
441.05.12 Service Connection Fittings and Appurtenances 
 
Main stops, curb stops, couplings, service boxes, and service saddles shall be as recommended by the 
manufacturer of the service connection pipe. 
 
441.05.13 Concrete 
 
Concrete for thrust blocks and fitting and appurtenance supports shall be according to OPSS 1350 with a 
nominal minimum 28-Day compressive strength of 20 MPa. 
 
441.05.14 Mortar 
 
Mortar for joints shall be composed of one part Portland cement and three parts mortar sand, wetted with 
sufficient water to make the mixture plastic. 
 
The mortar sand shall be according to OPSS 1004, the Portland cement shall be according to OPSS 
1301, and the water shall be according to OPSS 1302. 
 
441.05.15 Straps, Tie-Rods, Angles, Nuts, and Bolts 
 
Stainless steel straps, tie-rods, angles, nuts, and bolts used with concrete thrust blocks shall be according 
to ASTM A 276, Type 316 stainless steel. 
 
 
441.07 CONSTRUCTION 
 
441.07.01 General 
 
The work for the installation of watermains shall include all watermain pipe, bends, tees, fittings, and 
thrust restraints and the testing of the watermain system. 
 
The interior of all pipe, fittings, and other accessories shall be kept clean and free from undesirable 
material at all times. 
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441.07.02 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
441.07.03 Removals 
 
Removals shall be according to OPSS 510. 
 
441.07.04 Preservation and Protection of Existing Facilities 
 
Preservation and protection of existing facilities shall be according to OPSS 491. 
 
441.07.05 Protection Against Floatation 
 
Damage to the pipeline due to floatation shall be prevented during construction and until completion of 
the works. 
 
441.07.06 Cold Weather Work 
 
All work shall be protected from freezing.  Pipe and bedding material shall not be placed on frozen 
ground. 
 
441.07.07 Transporting, Unloading, Storing, and Handling Pipe 
 
All pipe, fittings, and gaskets that are unsound or damaged shall be rejected. 
 
All pipe up to and including 600 mm diameter shall be delivered to the Work Area with end covers and a 
tamper evident seal on only the bell end.  These components shall adhere sufficiently to withstand the 
stresses caused during shipment. 
 
A waterproof seal is not required on the end covers. 
 
Tamper evident seals shall display the manufacturers name or logo or both.  Seals shall straddle the end 
cover and the pipe.  Removal of the cover shall render the tamper evident seal unusable either by 
breaking the seal or by leaving a message such as "VOID" on the pipe.  Tamper evident seals are not 
required for non-reusable heat shrink plastic covers or foam plugs with punch-out centres. 
 
Pipe delivered to the construction site with damaged or missing end covers shall be field cleaned to 
remove all undesirable material along the entire length of the interior of the pipe and the end covers 
reinstalled. 
 
Manufacturer's recommendations for transporting, unloading, storing, and handling of materials shall be 
followed. 
 
441.07.08 Excavation 
 
Excavation for the installation of watermains shall be according to OPSS 401. 
 
441.07.09 Support Systems 
 
Support systems shall be according to OPSS 404. 
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441.07.10 Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
441.07.11 Temporary Protection Systems 
 
The construction of temporary protection systems shall be according to OPSS 539. 
 
When the stability, safety, or function of an existing roadway, railway, 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 when necessary to prevent damage to such works or proposed 
works. 
 
441.07.12 Temporary Potable Water Supply Services 
 
Temporary potable water supply services shall be according to OPSS 493. 
 
441.07.13 Backfilling and Compacting 
 
Backfilling and compacting shall be according to OPSS 401. 
 
441.07.14 Installation of Pipe 
 
Pipe shall be laid in a dry trench. 
 
Pipe shall be laid within the alignment and grade tolerances specified in the Contract Documents.  The 
barrel of each pipe shall be in contact with the shaped bed throughout its full length. 
 
When the Owner raises or lowers the invert of a watermain by up to 150 mm, it shall not constitute a 
Change in the Work and no adjustment shall be made to the payment.  When the invert of a watermain is 
raised or lowered by more than 150 mm, then this shall constitute a Change in the Work for the full extent 
of the change from the original grade. 
 
Pipe shall be kept clean and dry as work progresses.  A removable watertight bulkhead shall be installed 
at the open end of the last pipe laid whenever work is suspended. 
 
Pipe shall not be laid until the preceding pipe joint has been completed and the pipe carefully embedded 
and secured in place. 
 
441.07.15 Jointing 
 
441.07.15.01 General 
 
End covers shall be removed immediately prior to jointing.  Joint surfaces shall be clean.  Pipe ends shall 
be lubricated with material recommended by the pipe manufacturer. 
 
Manufacturer's instructions for jointing pipe shall be followed. 
 
Joints and all connections shall be made watertight. 
 
All bolts, nuts, couplings, rubber rings, and connecting pieces shall be cleaned thoroughly before 
installation. 
 
Pipe shall be aligned on centreline to previously laid pipe. 
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Pipe shall be pulled or pushed only by a hand-operated winch.  A backhoe shall not be used for pushing 
pipe. 
 
Joints shall be prevented from opening after the pipe has been laid. 
 
441.07.15.02 Ductile Iron Pipe 
 
Mechanical Joints: 
 
The gland shall be positioned on the pipe with the lip extension toward the joint.  The gasket shall be 
slipped on the pipe with the thick edge towards the gland.  The spigot end shall be pushed to its seat in 
the bell.  The gasket shall be pressed to seat it evenly around the joint. 
 
The gland shall be positioned for bolting and the bolts shall be inserted.  All nuts shall be hand tightened. 
 
The nuts shall be tightened half a turn at a time with a calibrated torque wrench.  All nuts shall be 
tightened uniformly to the torque specified in AWWA C111/A21.11. 
 
Bell and Spigot Joints: 
 
The gasket shall be placed in the groove of the bell making certain it is properly seated. 
 
The gasket shall be lubricated. 
 
Pipe to be joined shall be aligned and the spigot shall be carefully entered into the bell until the spigot end 
just makes contact with the gasket. 
 
The entry of the spigot into the bell shall be completed by hand or by the use of a hand operated winch 
until the second reference mark is flush with the face of the bell. 
 
441.07.15.03 Concrete Pressure Pipe 
 
Bell and Spigot Joints: 
 
A cotton or burlap diaper shall be placed around the bell end of the pipe already in place. 
 
A rubber gasket shall be placed on the spigot end of the pipe to be laid ensuring that the stretch and 
volume of the gasket is equalized around the entire circumference of the pipe.  The gasket and spigot 
shall be lubricated prior to the spigot end being inserted home into the bell end. 
 
The pipe shall be aligned and the spigot end shall be inserted into the bell of the pipe already in place. 
 
Steel inserts shall be placed in the joints to prevent the spigot from entering the full depth of the bell.  The 
location of the rubber gasket shall be checked around the entire circumference of the joint.  The steel 
insert shall be removed and the pipe pushed until the spigot enters the full depth of the socket and is 
retained in position. 
 
Ensure that the diaper is carefully placed around the joint recess.  Cement mortar shall be poured around 
the assembled joint. 
 
441.07.15.04 Polyvinyl Chloride Pressure Pipe - PVC and PVCO 
 
Joints shall be bell and spigot with rubber gaskets.  If gaskets are supplied separately, they shall be 
inserted in the groove of the bell end of the pipe. 
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The spigot shall be lubricated.  The spigot end shall be inserted and pushed into the bell up to but not 
beyond the depth of the stop reference mark. 
 
441.07.15.05 Polyethylene Pressure Pipe 
 
Polyethylene pipe 100 mm diameter and larger shall be joined by the thermal butt fusion process.  
Procedures recommended by the pipe manufacturer shall be followed. 
 
Polyethylene pipe 75 mm diameter and smaller shall be joined with heat fusion or insert or compression 
type fittings that are recommended by the pipe manufacturer and that prevent pull-out and resist creep 
deformation at full test pressure. 
 
Connections to non-polyethylene fittings and appurtenances 50 mm diameter and larger shall be made 
with flanged joints according to the manufacturer's recommendations.  Bolts shall be tightened to the 
torque specified by the manufacturer for the particular size and type of stub end. 
 
441.07.15.06 Steel Pipe 
 
Steel pipe shall be jointed according to AWWA C200.  Field welding for joints shall be according to 
AWWA C206. 
 
441.07.15.07 Service Connection Pipe 
 
Service connection pipe shall be jointed as recommended by the manufacturer. 
 
441.07.16 Cutting of Pipe 
 
Whenever cutting of pipe is required, the pipe shall be cut according to the recommendations of the pipe 
manufacturer.  After cutting the pipe, the interior of the pipe shall be cleaned and the end cover replaced 
until the pipe is installed. 
 
441.07.17 Change in Line and Grade 
 
441.07.17.01 Ductile Iron Pipe 
 

Fabricated bends shall be provided for changes in line and grade of 11.25° or more. 

 

Deflections of less than 11.25° may be made using a series of pipe joint deflections.  The manufacturer's 

recommendation in deflecting any single pipe joint shall not be exceeded. 
 
441.07.17.02 Concrete Pressure Pipe 
 
Fabricated bends, bevel adaptors, or elbows shall be used for changes in line or grade greater than 5°.  
Changes in line or grade less than 5° shall be made using a manufactured joint or bevel connection or 
may be made over several joints.  The manufacturer’s joint deflection recommendations shall not be 
exceeded. 
 
441.07.17.03 Polyvinyl Chloride Pipe - PVC and PVCO 
 
Polyvinyl chloride pipe joints may be deflected but shall not exceed the manufacturer's recommendations.  
Otherwise, fabricated bends shall be used. 
 
441.07.17.04 Polyethylene Pipe 
 
Use of pipe flexibility may be allowed but shall not exceed the manufacturer's recommendations. 
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441.07.17.05 Steel Pipe 
 
Fabricated bends shall be used at all changes in line or grade, unless the change can be accomplished 
by deflections at pipe joints without exceeding the manufacturer's recommendation for deflection at pipe 
joints. 
 
441.07.18 Installation of Valves and Fittings 
 
441.07.18.01 General 
 
The work for the installation of valves and fittings shall include the valves and couplings and valve boxes, 
when valve boxes are specified in the Contract Documents.  Valves and fittings shall be installed in 
locations and be of the type specified in the Contract Documents.  Valves and connecting pipe shall be 
aligned accurately and supported as specified in the Contract Documents.  Valves and fittings do not 
require end covers but shall be field cleaned prior to installation. 
 
441.07.18.02 Air Release and Air/Vacuum Valves 
 
Air release and air/vacuum valves shall be installed at locations specified in the Contract Documents. 
 
Each air release and air/vacuum valve shall be provided with an isolating valve. 
 
441.07.19 Installation of Hydrant Sets 
 
The work for the installation of hydrant sets shall include the placing of hydrants, hydrant isolating valves, 
hydrant leads, restraining devices, and support devices. 
 
Hydrant sets shall be installed at locations specified in the Contract Documents. 
 
The hydrant shall be plumb with the nozzles parallel to the edge of pavement or curb line and the pumper 
connection facing the roadway. 
 
441.07.20 Installation of Service Connections 
 
A service connection shall consist of a service connection pipe and a service connection appurtenance 
set and shall be installed at locations and be of the size specified in the Contract Documents. 
 
Service connection pipe shall be installed by pressure tap connection or saddles.  Service connections on 
plastic watermains shall be installed using service saddles or tapped couplings. 
 
Curb stop valve boxes shall be installed vertically and flush with the final grade elevation. 
 
441.07.21 Shutting Down or Charging Mains 
 
At no time shall watermains be shut down or charged or valves operated without permission from the 
Contract Administrator. 
 
441.07.22 Connections to Existing Watermains 
 
The work of connecting to existing watermains shall include the removal of all plugs, caps, blow offs, and 
thrust blocks from an existing watermain or fitting, and the installation of the connection. 
 
All connections to existing watermains shall be made under the supervision of the Contract Administrator. 
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441.07.23 Thrust Restraints 
 
All connections, caps, and bends shall be restrained by concrete blocking and/or restrained joints as 
specified in the Contract Documents.  Concrete for thrust blocks shall be placed against undisturbed 
ground.  Joints and couplings shall remain free from concrete. Only restrained joint products specifically 
designed for use with the pipe material shall be used. 
 
441.07.24 Hydrostatic Testing 
 
441.07.24.01 General 
 
Hydrostatic testing shall be conducted under the supervision of the Contract Administrator upon 
completion of the watermain, including services and backfilling. 
 
A test section shall be either a section between valves or the completed watermain. 
 
Test pressure shall be 1,035 kPa. 
 
The test section shall be filled slowly with water and all air shall be removed from the pipeline.  A 24-hour 
absorption period may be allowed before starting the test.  The test section shall be subjected to the 
specified continuous test pressure for 2 hours. 
 
441.07.24.02 Polyethylene Pipe 
 
The test procedure shall consist of initial expansion and test phases. 
 
During the initial expansion phase, the test section shall be pressurized to the test pressure and sufficient 
make-up water added each hour for 3 hours to return to test pressure.  The test phase begins after the 
initial expansion phase. 
 
The test phase shall be 2 hours after which a measured amount of make-up water is added to return the 
test pressure.  If the amount of make-up water added does not exceed the value in Table 1, leakage is 
not indicated. 
 
If the amount of make-up water exceeds the Table 1 value, all leaks shall be located and repaired and the 
test section shall be retested until a satisfactory result is obtained. 
 
The test duration should not exceed 8 hours.  If the pressure test is not completed, the test section shall 
be de-pressurized and allowed to relax for at least 8 hours before bringing the test section up to pressure 
again. 
 
441.07.24.03 Other Pipe 
 
A period of 24 hours shall be allowed before starting the test. 
 
The test section shall be subject to the specified continuous test pressure for 2 hours. 
 
The leakage is the amount of water added to the test section to maintain the specified test pressure for 
the test duration.  The measured leakage shall be compared with the allowable leakage as calculated for 
the test section.  The allowable leakage is 0.082 litres per millimetre of pipe diameter per kilometre of pipe 
for the 2-hour test period. 
 
If the measured leakage exceeds the allowable leakage, all leaks shall be located and repaired and the 
test section shall be retested until a satisfactory result is obtained. 
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441.07.25 Flushing and Disinfecting Watermains 
 
Flushing and disinfecting operations shall be conducted under the supervision of the Contract 
Administrator.  The watermain shall be flushed to achieve a minimum velocity of 0.76 m/sec otherwise the 
watermain shall be swabbed.  The Contract Administrator shall be notified at least 2 Business Days in 
advance of the proposed date on which flushing and disinfecting operations are to commence. 
 
Watermains shall be flushed in a sequence approved by the Contract Administrator.  The Contract 
Administrator may permit or require the flushing to be carried out in stages as sections of the system are 
completed.  Flushed sections shall be protected from contamination. 
 
After flushing is completed, water from the existing distribution system shall be allowed to flow at a 
controlled rate into the new pipeline.  Liquid chlorine solution shall be introduced so that the chlorine is 
distributed throughout the section being disinfected.  The chlorine shall be applied so that the chlorine 
concentration is 50 mg/litre minimum throughout the section.  The system shall be left charged with the 
chlorine solution for 24 hours. 
 
Sampling and testing for chlorine residual shall be carried out by the Contract Administrator.  The chlorine 
residual shall be tested in the section after 24 hours.  If tests indicate a chlorine residual of 25 mg/litre 
minimum, the section shall be flushed completely and recharged with water normal to the operation of the 
system.  If the test does not meet the requirements, the chlorination procedure shall be repeated until 
satisfactory results are obtained. 
 
Twenty-four hours after the system has been recharged, the Contract Administrator shall take samples for 
bacteriological tests.  Samples shall be collected from every 350 m of the new watermain plus one 
sample from the end of each of the line and at least one sample from each branch.  If there is indication 
of contamination, the disinfection procedure shall be repeated. 
 
The system shall not be put into operation until approval has been given by the Contract Administrator. 
 
441.07.26 Site Restoration 
 
Site restoration shall be according to OPSS 492. 
 
441.07.27 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
All chlorinated water used for testing, flushing, or disinfecting watermains shall be disposed of safely. 
 
The method of disposal of chlorinated water is subject to the approval of the Contract Administrator. 
 
 
441.09 MEASUREMENT FOR PAYMENT 
 
441.09.01 Actual Measurement 
 
441.09.01.01 Watermains 
 
Measurement of watermains shall be by length in metres along the horizontal centreline of the pipe from 
the point of connection to a chamber, water treatment plant, or existing watermain to a point vertically 
above the end of the new watermain. 
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441.09.01.02 Valves 
 
For measurement purposes, a count shall be made of the number of valves installed, regardless of the 
type and size. 
 
441.09.01.03 Hydrant Sets 
 
For measurement purposes, a count shall be made of the number of hydrant sets installed, regardless of 
the type. 
 
441.09.01.04 Service Connection Pipe 
 
Measurement of service connection pipe shall be by length in metres along the horizontal centreline of 
the pipe from the point of connection at the watermain to a point vertically above the end of the service 
connection. 
 
441.09.01.05 Service Connection Appurtenance Sets 
 
For measurement purposes, a count shall be made of the number of service connection appurtenance 
sets installed. 
 
441.09.01.06 Connections to Existing Watermains 
 
For measurement purposes, a count shall be made of the number of connections made to existing 
watermains. 
 
441.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the 
clauses under Actual Measurement. 
 
 
441.10 BASIS OF PAYMENT 
 
441.10.01 Watermains - Item 

Valves - Item 
Hydrant Sets - Item 
Service Connection Pipe - Item 
Service Connection Appurtenance Sets - Item 
Connections to Existing Watermains - Item 

 
Payment at the Contract price for the above tender items shall be full compensation for all labour, 
Equipment, and Material to do the work. 
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TABLE 1 
Test Phase Make-Up Amount for Pressure Polyethylene Pipe 

Pipe Diameter 

mm 

Make-Up Water 

litre/km 

30 12.38 

40 12.38 

50 13.62 

75 18.60 

100 31.00 

150 74.50 

200 124.20 

250 161.40 

275 248.30 

300 285.60 

350 335.20 

400 409.70 

450 533.90 

500 682.90 

550 869.10 

600 1,105.00 

700 1,378.20 

800 1,775.50 

900 2,234.90 

1,000 2,731.60 

1,050 3,104.00 

1,200 3,973.20 

1,350 5,152.70 

1,600 7,449.70 
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510.01 SCOPE 
 
This specification covers the requirements for demolition, salvage, removal, and in-place abandonment, either 
completely or partially, of those materials and structures so designated, including the requirements for 
backfilling resulting excavations, trenches, holes, and pits. 
 
510.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 
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510.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract Documents as 
the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract requirements 
and their administrative, payment, and testing procedures, policies, and practices.  Depending on these 
considerations, an Owner may not wish to invoke some or any of the available appendices. 
 
 
510.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is a 
provincial-oriented specification of the same number as those listed below, references within this specification 
to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented specification is 
specified in the Contract Documents. When there is not a corresponding provincial-oriented specification, the 
references below shall be considered to be to the OPSS listed, unless use of a municipal-oriented 
specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 301 Restoring Unpaved Roadway Surfaces 
OPSS 410 Pipe Sewer Installation in Open Cut 
OPSS 421 Pipe Culvert Installation in Open Cut 
OPSS 422 Precast Reinforced Concrete Box Culverts and Box Sewers in Open Cut 
OPSS 501 Compacting 
 
Ontario Provincial Standard Specifications, Materials 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1150 Hot Mix Asphalt 
OPSS 1151 Superpave and Stone Mastic Asphalt Mixtures 
OPSS 1301 Cementing Materials 
OPSS 1302 Water 
OPSS 1350 Concrete - Materials and Production 
 
Ontario Ministry of Transportation Publications 
 
Structural Manual 
 
CSA Standards 
 
S6-00 Canadian Highway Bridge Design Code 
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510.03   DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Bridge Structure means that portion of a bridge and associated wing and retaining walls above the bridge 
footing, excluding modular bridges. 
 
CIR means cold in-place recycling. 
 
CIREAM means cold in-place recycling with expanded asphalt. 
 
Concrete Appurtenances means as defined in OPSS 410, 421, and 422. 
 
Culvert means a single or multiple cell structure designed to provide an opening under a roadway, pedestrian 
way, railway, or side entrance for the passage of surface water, livestock, or pedestrians. 
 
Curb and Gutter means any combination of curb, gutter, curb with gutter, gutter setbacks, bullnoses, gutter 
outlets, and spillways. 
 
HIR means hot in-place recycling. 
 
Pipe means any closed conduit originally designed to convey liquid or gas. 
 
Sundry Asphalt Pavements means paved islands, medians, boulevards, and walkways. 
 
 
510.04 DESIGN AND SUBMISSION REQUIREMENTS 
 
510.04.01 Design Requirements 
 
Caps for capping maintenance holes, catch basins, ditch inlets, and valve chambers shall be designed 
according to CAN/CSA S6 and the Structural Manual. 
 
510.04.02 Submission Requirements 
 
510.04.02.01 Removal of Bridge Structures 
 
Two weeks prior to commencement of the work, a work plan shall be submitted to the Contract Administrator 
outlining the equipment to be used, dust and debris control, and the sequence of removals for bridge 
demolition. 
 
Where any portion of the bridge structure is to support traffic or equipment loading during demolition, the 
entire structure shall be evaluated for load carrying capacity according to the CAN/CSA S6 and the Structural 
Manual. 
 
All submissions shall bear the seal and signature of the design Engineer and design check Engineer. 
 
 
510.05 MATERIAL 
 
510.05.01 Mortar 
 
Mortar shall consist of a mixture of one part Portland cement according to OPSS 1301 and three parts mortar 
sand according to OPSS 1004, wetted with sufficient water to make the mixture plastic.  Water shall be 
according to OPSS 1302. 
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510.05.02  Concrete 
 
Concrete for concrete seals shall be according to OPSS 1350 with minimum specified 28-Day compressive 
strength of 30 MPa. 
 
Concrete for filling abandoned pipes shall be according to OPSS 1350 with minimum specified 28-Day 
compressive strength of 15 MPa. 
 
510.05.03 Grout 
 
Grout shall consist of a mixture of one part Portland cement according to OPSS 1301 and two parts mortar 
sand according to OPSS 1004, wetted with sufficient water to make the mixture plastic.  Water shall be 
according to OPSS 1302. 
 
 
510.07 CONSTRUCTION 
 
510.07.01 General 
 
Removal, abandonment, demolition, or salvage of a particular item shall be as specified in the Contract 
Documents. 
 
The work shall include all associated excavation, backfill, compaction, trimming, plugging, capping, filling, 
sealing, and right-of-way preparation. 
 
If provided, existing drawings from the Owner pertaining to bridge structures, modular bridges, culverts, and 
noise barriers designated for removal shall be reviewed prior to commencement of any activities. 
 
Stockpiling requirements shall be as specified in the Contract Documents. 
 
Where work is done in waterbodies and on waterbody banks, the work shall be according to the Contract 
Documents. 
 
510.07.01.01 Excavation 
 
Excavation required for the removal work to be carried out shall be part of the removal operation and shall be 
performed in such a manner as to leave undisturbed any portions not designated for removal. 
 
510.07.01.02 Removal 
 
Removal shall be performed in such a manner and with such equipment as to leave undisturbed and 
undamaged any portion not designated for removal or salvage.  All damaged or disturbed portions shall be 
corrected expeditiously and repaired to the satisfaction of the Contract Administrator.  The broken edges of 
portions to be left in place that are visible after construction shall be squared and neatly trimmed. 
 
510.07.01.03 Salvage 
 
Any material designated for salvage shall remain the property of the Owner and shall be maintained in a 
reasonable condition and stockpiled in a manner acceptable to the Contract Administrator. 
 
Salvaged materials that are surplus to the Contract requirements shall be delivered to the location specified in 
the Contract Documents.  When designated for salvage and surplus to the Contract requirements, salvaged 
frames and related grates or covers shall be kept together as a unit for delivery and stockpiling. 
 
Any material designated for salvage damaged by the Contractor's operations or lost by the Contractor at any 
time prior to re-use or stockpiling shall be replaced with new material. 
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510.07.01.04  Backfilling, Compacting, and Trimming 
 
Where a removal or partial removal requires the filling of a resulting trench, hole, or pit, backfilling shall be to 
the required grade using either suitable excavated material or imported material as required or as specified in 
the Contract Documents, and shall include levelling and trimming of the site to match required contours and 
provide adequate drainage.  Backfill material shall be placed in layers not exceeding 300 mm and compacted 
according to OPSS 501. 
 
510.07.02 Bridge Work 
 
510.07.02.01 Removal of Bridge Structures and Bridge Footings 
 
The work of bridge structure removal shall include the complete removal of bridge structure components 
above the top of the bridge footings to the lines and grades specified in the Contract Documents. 
 
The work of bridge footings removal shall include cutting the piles to the underside of the footing and the 
complete removal of the bridge footings. 
 
510.07.02.02 Removal of Modular Bridges 
 
The work of modular bridge removal shall include the dismantling and removal and salvage of the modular 
bridge components, all timber in the deck, curbs, running strips, and steel beam guide rail system attached to 
the bridge.  The work shall include the unloading and erection of the launching nose and subsequent 
dismantling. 
 
Modular bridge components that are the property of the Owner, including the dismantled launching nose, shall 
be loaded onto transport vehicles, supported on 100 x 100 mm timber to allow forklift access, securely 
fastened, and then transported to the location specified in the Contract Documents. 
 
All components shall be delivered in good condition during normal working hours and neatly stockpiled.  All 
small parts shall be crated to prevent loss. 
 
The approximate weight of the modular bridge, as specified in the Contract Documents, includes the weight of 
the steel components of the bridge, the ramps, and the launching nose, but excludes the weight of the 
wooden deck, construction tools, and rollers. 
 
Vehicles required to transport the launching nose and the modular bridge components and parts shall be 
provided by the Contractor and of sufficient size to fully support the modular bridge components. 
 
510.07.02.02.01 Operational Constraints 
 
Prior to dismantling of the modular bridge, qualification information shall be provided to the Contract 
Administrator to ensure that the person supervising the removal of the modular bridge is competent to 
successfully fulfill such duties. 
 
The Contract Administrator shall be notified a minimum of 7 Days in advance of the date on which modular 
bridge removal is to commence.  The Owner shall make the launching nose available to the Contractor, 
following such notification. 
 
510.07.02.02.02 Removal of Modular Bridge Substructures 
 
The work shall include the removal of modular bridge substructures, bank seats, cribs, and timber or steel 
bents, and any rock in the cribs. 
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Modular bridge substructure materials shall be removed from the right-of-way or managed as specified in the 
Contract Documents. 
 
Rocks from cribs shall not be placed in any waterbody. 
 
510.07.03 Drainage Work 
 
510.07.03.01 General 
 
Any sediment or deposited material required to be removed shall not be allowed to enter any waterbody. 
 
Frames with grates or covers and watermain appurtenances, within valve chambers that are to be removed, 
shall be salvaged. 
 
510.07.03.02 Removal of Curb and Gutter 
 
The work shall include the removal of asphalt, concrete, and cut stone curb and gutter.  Cut stone curb shall 
be salvaged. 
 
510.07.03.03 Removal of Asphalt Curb and Gutter 
 
The work shall include the removal of asphalt curb and gutter. 
 
510.07.03.04 Removal of Concrete Curb and Gutter 
 
The work shall include the removal of concrete curb and gutter. 
 
510.07.03.05 Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers 
 
The work shall consist of the removal of maintenance holes, catch basins, ditch inlets, and valve chambers. 
 
510.07.03.06 Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers 
 
The work shall include the partial removal of maintenance holes, catch basins, ditch inlets, and valve 
chambers where structures and the Utility systems therein are abandoned.  Such partial removal, when within 
the roadway, shall be to a minimum of 1.0 m below subgrade. 
 
Prior to backfilling, the bottom of each structure designated for partial removal shall be broken to allow for the 
free movement of groundwater. 
 
As an alternative to partial removal, maintenance holes, catch basins, ditch inlets, or valve chambers may be 
removed in their entirety. 
 
510.07.03.07 Capping Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
The work shall include the capping of maintenance holes, catch basins, ditch inlets, and valve chambers 
where the Utility systems therein are to remain in service.  Such capping shall include the removal of all 
adjustment units.  Where the structure exists within the roadbed, the upper portion of the structure shall be 
removed to a minimum of 1.0 m below subgrade and the walls of the structure shall be saw cut or similarly 
finished to produce a neat horizontal cut suitable for placing a concrete cap. 
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510.07.03.08 Removal of Pipes and Culverts 
 
The work shall include the removal of pipes and culverts of 200 mm diameter and greater, including multiple 
cell timber culverts. 
 
Concrete, clay, and plastic pipes may be removed by rupturing or collapsing the pipe with suitable equipment 
and leaving the debris in place in a manner as to eliminate all voids and so as not to be detrimental to the 
work. 
 
When removing pipes that enter into a concrete culvert, maintenance hole, catch basin, ditch inlet, or valve 
chamber and the structure is to remain in service, the openings left in the structures from the pipe shall be 
sealed with concrete or brick suitable for outdoor use and mortar.  Brick seals shall be a minimum thickness 
of one brick length.  The contact surface of each brick shall be coated with mortar to provide a watertight seal. 
 Concrete seals shall be the minimum thickness of the structure wall. 
 
510.07.03.09 Abandonment of Pipes and Culverts 
 
The work shall include the filling of all pipes and culverts when the Contract Documents specify 
abandonment. 
 
Abandoned sections of pipes and culverts up to 1,200 mm in diameter shall be filled with grout or concrete. 
 
Access points shall be provided to allow for confirmation that the pipe has been completely filled. 
 
When abandoning pipes that enter into a concrete culvert, maintenance hole, catch basin, ditch inlet, or valve 
chamber and the structure is to remain in service, the openings in the structure shall be sealed according to 
the Removal of Pipes and Culverts clause. 
 
510.07.03.10 Removal of Pipe Subdrains 
 
The work shall include the removal of pipe subdrains smaller than 200 mm in diameter. 
 
Excavate, as required, to remove existing pipe subdrains, backfill the resulting trenches with native material, 
and compact. 
 
510.07.03.11 Removal of Hydrants, Valves, and Watermain Appurtenances 
 
The work shall include the removal or abandonment of hydrants, valves, and watermain appurtenances. 
 
When a hydrant is removed, the hydrant shall be removed with its boot intact and salvaged. 
 
When the mainline is to remain in service after a removal, the work shall include capping at the tee at the 
mainline. 
 
When a mainline valve is to be abandoned and the valve is not in a valve chamber, the valve box shall be 
removed. 
 
When a water service connection is abandoned, the work shall include shutting off the service at the mainline. 
 
510.07.04 Fence and Noise Barrier Work 
 
510.07.04.01 Removal of Fence 
 
The work shall include the removal of all fences, regardless of type. 
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The work shall consist of the dismantling and removal of the fence, including all posts, fence fabric, footings, 
gates, components, and fittings forming part of the fence designated for removal. 
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When the means of egress and ingress between the right-of-way and adjacent property is being controlled by 
an existing fence designated for removal, that control shall be maintained for the duration of the Contract. 
 
When only part of an existing fence is removed, repairs to match the existing fence shall be made to the ends 
remaining. 
 
510.07.04.02 Removal of Noise Barriers 
 
The work shall include the dismantling of the noise barrier including posts, panels, framing, doors, fire access 
openings, and the removal of concrete footings to a depth of 1.3 m. 
 
510.07.05 Delineators, Traffic Barriers, and Energy Attenuator Work 
 
510.07.05.01 Removal of Delineator Posts 
 
The work shall include the removal of delineator and guide posts, including wooden, metal, and flexible posts, 
and associated hardware. 
 
510.07.05.02 Removal of Guide Rail Systems 
 
The work shall include the removal of cable guide rail, steel beam guide rail, and box beam guide rail 
systems, including cables, steel beams, box beams, channels, hardware, posts, anchor blocks, and anchoring 
systems to the limits specified in the Contract Documents. 
 
510.07.05.03 Removal of Concrete Barriers 
 
The work shall include the removal of cast-in-place concrete barriers; the removal and salvage of precast 
concrete barriers; the removal of back to back installed concrete barriers, concrete or granular fill between the 
back to back concrete barriers, barrier transition sections; and the removal of associated pads and hardware 
as specified in the Contract Documents. 
 
510.07.05.04 Removal of Energy Attenuators 
 
The work shall include the removal of energy attenuators, including pads and anchoring devices.  At specified 
locations, the energy attenuators shall be dismantled and salvaged as a complete system, including all 
hardware. 
 
510.07.05.05 Removal of Ramp Closure Gates 
 
The work shall include removal of ramp closure gate concrete footings, gates, signs, and all associated 
hardware. 
 
The gates and associated hardware shall be salvaged and delivered to the location specified in the Contract 
Documents. 
 
510.07.06  Pavement Work 
 
510.07.06.01 General 
 
During pavement removal operations, care shall be taken to prevent contamination with granular and other 
foreign materials. 
 
Removal shall be performed in such a manner as to leave adjacent pavement and structures remaining in 
place undisturbed. 
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When the roadway is to be opened to traffic after the daily shut down and full width pavement removal is 
required, the following shall apply: 
 
a) For two-lane highways, removal shall be done to the same station for the full pavement width prior to 

shutdown at the end of the day. 
 
b) For multi-lane highways, removal shall be done to essentially the same station for the full pavement width 

for a specific direction prior to shutdown at the end of the day. 
 
c) Prior to opening the lanes to traffic, temporary ramping shall be provided as specified in the Contract 

Documents. 
 
Asphalt pavement material from removal operations that is to be used on this Contract or stockpiled for future 
use by the Owner shall be weighed according to the Contract Documents then processed prior to stockpiling 
so 100% of the resultant material passes the 26.5 mm sieve.  RAP shall be stockpiled according to the 
requirements of OPSS 1150 or OPSS 1151, as applicable to the Contract. 
 
Removed asphalt pavement materials that are different due to the removal equipment used or pavement type 
shall be stockpiled separately. 
 
510.07.06.02 Cutting Existing Pavement 
 
Pavement shall be cut for neat removal to the depth specified in the Contract Documents. 
 
Suitable mechanical sawing equipment or pavement milling equipment capable of producing a straight clean 
vertical face shall be used for cutting the pavement.  The existing pavement type, thickness, and, if any, size 
of reinforcement shall be as specified in the Contract Documents. 
 
510.07.06.03 Removal of Pavement, Treated Base, and Concrete Base 
 
The work shall include the full-depth removal of asphalt pavement, concrete pavement, asphalt pavement 
from concrete surfaces and concrete base, cement-treated base, and asphalt-treated base.  All materials 
shall be managed as specified in the Contract Documents. 
 
When removed material is to remain temporarily on site due to construction operations, the removed material 
shall be placed on an asphalt or concrete surface until final disposition. 
 
When the operation for full-depth asphalt removal from concrete base or concrete surfaces other than 
structures causes thickness reductions or surface variations exceeding 10 mm, the removal operations shall 
be corrected expeditiously and the damaged concrete areas repaired. 
 
As part of the work of full-depth pavement removal, where public traffic is to be maintained throughout the 
work without the use of a temporary bypass, temporary granular ramping shall be constructed and maintained 
to convey public traffic through the area.  The ramping shall be at 20H:1V.  Temporary ramps shall be 
removed to accommodate subsequent construction after traffic has been routed off the temporary ramp. 
 
Following pavement removal, the existing roadway granular shall be restored according to OPSS 301, when 
such roadway is not designated for abandonment. 
 
Prime, surface treatments, and mulch pavements greater than 50 mm in depth are considered to be asphalt 
pavement. 
 
This work shall not include removal of materials for jointing done as part of a paving operation. 
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510.07.06.04  Removal of Asphalt Pavement, Partial-Depth 
 
The work shall include the partial-depth removal of asphalt pavement.  Such material shall be managed as 
specified in the Contract Documents. 
 
The asphalt pavement shall be removed to the average depth specified in the Contract Documents. 
 
Prior to commencing removal operations, all debris, deleterious material, and existing windrows shall be 
removed from the roadway surface, including material beyond the theoretical roadway width to provide 
positive drainage. 
 
If the remaining asphalt pavement does not require further processing or if the remaining asphalt pavement is 
to be recycled using CIR or CIREAM or HIR processes, then the equipment used for partial depth removal 
shall be automatically controlled for grade and slope during removal.  The surface remaining after removal 
shall have a constant and continuous crossfall matching the intended surface course crossfall.  The surface 
remaining after removal shall have an even texture and be free of significantly different grooves and ridges in 
all directions. 
 
Removed asphalt pavement material shall not remain on the roadway after completion of the day's operation. 
 Placing of the material on grade other than a bituminous surface prior to hauling to a stockpile shall not be 
permitted. 
 
After partial depth removal, the gap between the top of milled surface and the bottom of a 3 m straightedge 
placed anywhere in any direction on the milled surface shall not exceed 6 mm.  
 
Prior to opening the lane to traffic after partial-depth pavement removal, adjacent granular shoulder material 
shall be reshaped and compacted to ensure proper drainage of the milled surface and adjoining shoulders. 
 
Partial-depth asphalt pavement removal operations and the resulting surfaces from partial-depth asphalt 
removal operations shall not be permitted between November 16th and June 1st, unless approved by the 
Contract Administrator. 
 
510.07.06.04.01 Temporary Ramping 

 

As part of the work of partial-depth pavement removal, at the end of each completed portion and prior to 
opening to traffic, temporary transverse ramping shall be constructed at a slope not steeper than 120H:1V. 
The temporary transverse ramping shall be removed as part of continuing the removal of asphalt pavement, 
partial-depth operation from the ramping location or prior to placing pavement materials at the ramping 
location. 
 
If, due to unforeseen circumstances, partial depth pavement removal cannot be completed to the same 
station for the full pavement width prior to shut down at the end of the day, then as part of the work of partial-
depth pavement removal, temporary longitudinal ramping, when permitted, shall be constructed at a slope not 
steeper than 10H:1V prior to opening to traffic.  The temporary longitudinal ramping shall be removed within 
1 Day or as agreed to by the Contract Administrator in the event of weather or access restrictions. 
 
Temporary longitudinal ramping shall not be permitted when either of the following conditions exist: 
 
a) the ramping height would be greater than 50 mm, or 
 
b) the pavement slope would cause water to accumulate at the edge of the ramping and extend onto an 

adjacent lane or shoulder that will be open to traffic. 
 
All costs associated with temporary ramping, including ramping material, shall be deemed to be included in 
the item price for Removal of Asphalt Pavement, Partial Depth. 
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510.07.06.05  Removal of Asphalt Pavement from Concrete Surfaces on Structures 
 
The work shall include the removal of asphalt pavement and waterproofing from the concrete surfaces on 
structures.  All materials shall be managed as specified in the Contract Documents. 
 
When pavement-milling equipment is used, the weight of milling equipment shall be limited to: 
 
a) 43 tonnes maximum weight for post-tensioned decks and rigid frame decks, 
 
b) 26 tonnes maximum weight for thin slab concrete bridge deck on girders.  For thin slab concrete bridge 

deck on girders, the equipment shall not travel laterally beyond 1.0 m from the centreline of the exterior 
girder. 

 
When the method of asphalt removal results in impact damage or excessive vibration is observed, operations 
shall be modified to eliminate these effects. 
 
Unless the Contract Documents specify a concrete or latex-modified concrete overlay is to be placed on the 
existing concrete deck, the milling operation shall be controlled such that the milling teeth do not come in 
contact with the concrete deck surface and bridge joints.  Any remaining asphalt pavement and waterproofing 
not removed by rotary milling equipment shall be removed by other methods. 
 
If the milling operation damages the surface of the concrete deck, causing surface variations or concrete 
thickness reductions exceeding 2 mm, the milling operation shall be corrected expeditiously and the damaged 
concrete areas repaired.  The proposed repair method shall be submitted in writing to the Contract 
Administrator, prior to commencing repairs.  Surface preparation, placement, and curing of the repair 
materials shall be according to the repair material manufacturer's instructions. 
 
510.07.06.06 Removal of Concrete Pavement, Partial-Depth 
 
The concrete pavement shall be removed to the depths indicated in the Contract Documents. 
 
The equipment used for partial-depth concrete pavement removal shall be automatically controlled for grade 
and slope during removal.  The surface remaining after removal shall have a constant and continuous cross 
fall matching the intended surface cross fall.  The surface remaining after removal shall have an even texture 
free of significantly different grooves and ridges in all directions. 
 
The removed concrete pavement material shall not remain on the roadway after completion of the day’s 
operation. 
 
After partial-depth removal of existing concrete pavement, the Contractor shall reshape and compact the 
existing shoulder material to ensure proper drainage of the remaining surface and adjoining shoulders. 
 
Removal operations and resulting surfaces from removal operations shall not be permitted during the winter 
months on highways with posted speeds of 80 km/h or higher. 
 
510.07.07 Concrete Work 
 
510.07.07.01 Removal of Concrete 
 
The work shall include the removal of retaining walls; footings; foundations; concrete culverts, including 
associated wingwalls and retaining walls; concrete appurtenances; and similar concrete structures specified 
in the Contract Documents. 
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510.07.08 Right-of-Way Work 
 
510.07.08.01 Preparing Right-of-Way 
 
When preparing the right-of-way is specified in the Contract Documents, all objects and materials within the 
specified road allowance that interfere with the execution of the work and are not covered under separate 
removal items, shall be removed under this work.  The work includes, but is not limited to the removal of trees 
less than 150 mm diameter, tree roots and stumps, brush and hedges, culverts, wooden and steel posts, 
signs, sidewalks, precast or poured driveway curbs, asphalt curbs, boulders, stone walls and retaining walls, 
and other surface materials that require removal in order to complete all parts of the Contract. 
 
Any precast concrete slabs, bricks and stones, cut stone curbs, timbers, or similar landscaping elements that 
are removed shall remain the property of the adjacent property owner and shall be piled neatly on such 
adjacent property. 
 
510.07.08.02 Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements 
 
When collective work to remove driveways and sidewalks needs to be done, work shall include the removal of 
asphalt, concrete, stone or brick driveways and sidewalks, and sundry asphalt pavements. 
 
510.07.08.03 Removal of Concrete Sidewalk 
 
The work shall include the removal of concrete sidewalk. 
 
510.07.08.04 Removal of Gabions 
 
The work shall include the removal of gabions, including rock and wire. 
 
510.07.09 Overhead Signs and Sign Support Structure Work 
 
Overhead signs and sign support structures shall be salvaged. 
 
Sign support structure footings shall be removed to a minimum of 1.3 m below subgrade. 
 
510.07.10 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
 
 
510.09 MEASUREMENT FOR PAYMENT 
 
510.09.01 Actual Measurement 
 
510.09.01.01 Removal of Bridge Footings 
 
Measurement of removal of bridge footings shall be the volume in cubic metres of the concrete removed. 
 
510.09.01.02 Removal of Curb and Gutter 

Removal of Asphalt Curb and Gutter 
Removal of Concrete Curb and Gutter 

 
Measurement of removal of curb and gutter shall be the length in metres horizontally along the flow lines 
of the curb and gutter removed, whether straight or circular, without separation into types.  When the slope 
of the curb and gutter is 4H:1V or steeper, then the above measurement is of the slope length. 
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No deduction shall be made from the measured length for the spaces occupied by maintenance hole and 
catch basin castings.  Where the removal includes runs of curb and gutter that converge to form bullnoses, 
each run shall be measured for payment and such measurement shall be deemed to include the concrete 
fillet within the bullnose. 
 
510.09.01.03 Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers removed regardless of type, depth, or size. 
 
510.09.01.04 Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 

Chambers, Partial-Depth 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers abandoned regardless of type or size. 
 
510.09.01.05 Capping of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers 
 
For measurement purposes, a count shall be made of the number of maintenance holes, catch basins, ditch 
inlets, and valve chambers capped regardless of type or size. 
 
510.09.01.06 Removal of Pipes and Culverts 
 
Measurement of removal of pipes and culverts shall be the length in metres horizontally along the pipe or 
culvert, from one end or end section to the other end or the other end section.  Where the grade of the pipe or 
culvert is 10% or greater, then the above measurement is of the slope length.  Pipes and culverts smaller than 
200 mm diameter shall be treated as part of the excavation work. 
 
No deduction shall be made from the measured length for the spaces occupied by intermediate maintenance 
holes, catch basins, ditch inlets, and valve chambers. 
 
510.09.01.07 Abandonment of Pipes and Culverts 
 
Measurement of abandonment of pipes and culverts shall be by length in metres horizontally along the pipe or 
culvert, from one end or end section to the other end or the other end section.  Where the grade of the pipe or 
culvert is 10% or greater, then the above measurement is of the slope length. 
 
510.09.01.08 Removal of Pipe Subdrains 
 
Measurement of removal of pipe subdrains shall be by length in metres horizontally along the centerline of the 
pipe subdrains, including outlets. 
 
510.09.01.09 Removal of Hydrants 

Removal of Valves 
Removal of Watermain Appurtenances 

 
For measurement purposes, a count shall be made of the number of hydrants, valves, and watermain 
appurtenances removed. 
 
510.09.01.10 Removal of Fence 

Removal of Noise Barrier 
 
Measurement of removal of fence and noise barrier shall be the length in metres, horizontally along each 
fence or noise barrier removed. 



Page 15  Rev. Date:  11/2014  OPSS.PROV 510 

 

510.09.01.11  Removal of Delineator Posts 
 
For measurement purposes, a count shall be made of the number of delineator and guide posts removed. 
 
510.09.01.12 Removal of Cable Guide Rail 

Removal of Concrete Barrier 
Removal of Steel Beam Guide Rail 
Removal of Steel Box Beam Barrier 

 
Measurement of removal of traffic barrier shall be the length in metres horizontally along each type of traffic 
barrier removed, excluding energy attenuators. 
 
Where cable guide rail and steel box beam barrier are anchored to concrete anchor blocks, measurement 
shall be made between the end anchor points with no additional measurement made of the overlapping 
sections at intermediate anchorages. 
 
510.09.01.13 Removal of Anchor Blocks 
 
For measurement purposes, a count shall be made of the number of anchor blocks removed. 
 
510.09.01.14 Removal of Energy Attenuators 
 
For measurement purposes, a count shall be made of the number of complete energy attenuators systems 
removed. 
 
510.09.01.15 Removal of Ramp Closure Gates 
 
For measurement purposes, a count shall be made of the number of ramp closure gates removed. 
 
510.09.01.16 Cutting Existing Pavement 
 
Measurement of cutting of existing pavement shall be by length in metres along each cut. 
 
510.09.01.17 Removal of Asphalt Pavement 

Removal of Asphalt Pavement from Concrete Surfaces 
Removal of Concrete Pavement 
Removal of Asphalt-Treated Base 
Removal of Cement-Treated Base 
Removal of Concrete Base 

 
Measurement of removal of asphalt pavement, asphalt pavement from concrete surfaces, concrete pavement, 
asphalt-treated base, cement-treated base, and concrete base shall be by area in square metres. 
 
No deductions shall be made from the area for the space occupied by maintenance holes, catch basins, and 
valve chambers. 
 
The full-depth removal of asphalt pavement, asphalt pavement from concrete surfaces, concrete pavement, 
asphalt-treated base, cement-treated base, and concrete base shall be measured for payment whether on the 
roadway surface or within an excavation, where such pavement or base has remained in place since its 
construction. 



Page 16  Rev. Date:  11/2014  OPSS.PROV 510 

 

510.09.01.18  Removal of Asphalt Pavement, Partial-Depth 
Removal of Concrete Pavement, Partial-Depth 

 
Measurement of removal of partial-depth asphalt or concrete pavement shall be by area in square metres or 
by mass in tonnes as specified in the Contract Documents. 
 
510.09.01.19 Removal of Asphalt Pavement from Concrete Surfaces on Structures 
 
Measurement of removal of asphalt pavement from concrete surfaces on structures shall be by area in square 
metres. 
 
510.09.01.20 Removal of Concrete 
 
Measurement of removal of concrete shall be by volume in cubic metres. 
 
When broken concrete or masonry is used as rip-rap or rock protection, deductions shall not be made from 
the concrete removal item. 
 
510.09.01.21 Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements 
 
Measurement of removal of driveways, sidewalks, and sundry asphalt pavements shall be by horizontal area 
in square metres. 
 
510.09.01.22 Removal of Concrete Sidewalk 
 
Measurement of removal of concrete sidewalks shall be by horizontal area in square metres. 
 
510.09.01.23 Removal of Gabions 
 
Measurement of removal of gabions shall be by volume in cubic metres. 
 
510.09.01.24 Removal of Sign Support Structure 

Removal of Sign Support Structure Footings 
 
For measurement purposes, a count shall be made of the number of sign supports and sign support footings 
removed. 
510.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the clauses 
under Actual Measurement. 
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510.10 BASIS OF PAYMENT 
 
510.10.01 Removal of Bridge Structure - Item 

Removal of Bridge Footings - Item 
Removal of Modular Bridge - Item 
Removal of Modular Bridge Substructure - Item 
Removal of Curb and Gutter - Item 
Removal of Asphalt Curb and Gutter - Item 
Removal of Concrete Curb and Gutter - Item 
Removal of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 
Chambers - Item 
Abandonment of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 
Chambers Partial-Depth - Item 
Capping of Maintenance Holes, Catch Basins, Ditch Inlets, and Valve 
Chambers - Item 
Removal of Pipe and Culverts - Item 
Abandonment of Pipes and Culverts - Item 
Removal of Pipe Subdrains - Item 
Removal of Hydrants - Item 
Removal of Valves - Item 
Removal of Watermain Appurtenances - Item 
Removal of Fence - Item 
Removal of Noise Barriers - Item 
Removal of Delineator Posts - Item 
Removal of Cable Guide Rail - Item 
Removal of Concrete Barrier - Item 
Removal of Steel Beam Guide Rail - Item 
Removal of Steel Box Beam Barrier - Item 
Removal of Anchor Blocks - Item  
Removal of Energy Attenuators - Item 
Removal of Ramp Closure Gates - Item 
Cutting Existing Pavement - Item 
Removal of Asphalt Pavement - Item 
Removal of Asphalt Pavement from Concrete Surfaces - Item 
Removal of Concrete Pavement - Item 
Removal of Asphalt-Treated Base - Item 
Removal of Cement-Treated Base - Item 
Removal of Concrete Base - Item 
Removal of Asphalt Pavement, Partial-Depth - Item 
Removal of Asphalt Pavement from Concrete Surfaces on Structures - Item 
Removal of Concrete Pavement, Partial-Depth 
Removal of Concrete - Item 
Preparing Right-of-Way - Item 
Removal of Driveways, Sidewalks, and Sundry Asphalt Pavements - Item 
Removal of Concrete Sidewalk - Item 
Removal of Gabions - Item 
Removal of Sign Support Structure - Item 
Removal of Sign Support Structure Footings - Item 

 
Payment at the Contract price for the above tender items shall be full compensation for all labour, Equipment, 
and Material to do the work. 
 
Imported backfill shall be paid for separately according to the tender item of the material specified in the 
Contract Documents. 
Payment at the Contract price for the appropriate removal tender item shall be full compensation for all labour 
and Equipment for earth excavation required in the course of the removal operations. 
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Material designated for salvage but damaged by Contractor operations or lost by the Contractor shall be 
replaced with new material at no additional cost to the Owner. 
 
If the Contractor elects to remove maintenance holes, catch basins, ditch inlets, and valve chambers in their 
entirety rather than as a partial removal, the removal shall be at no additional cost to the Owner. 
 
When the Contract does not contain a separate item for the removal of pipe subdrain, the contract price for 
the items directly associated with the removal of pipe subdrain shall include full compensation for all labour, 
Equipment, and Materials required to do the work described in this specification. 
 
Disturbed or damaged portions not designated for removal or salvage that result from the Contractor's 
operations shall be corrected or repaired at no additional cost to the Owner. 
 
510.10.02 Excavation for Underpavement Objects 
 
When the Contract contains separate items for the removal of concrete pavement, asphalt pavement, 
concrete base, cement-treated base, sidewalk, and curb and gutter, such items removed because of the 
removal of under-pavement objects such as sewers, culverts, Utilities, and watermains, payment shall be at 
the Contract prices and according to the specifications for the removal of concrete pavement, asphalt 
pavement, concrete base, cement-treated base, sidewalk, or curb and gutter, respectively. 
 
510.10.03 Excavation for Removal 
 
When excavation for removal overlaps the excavation required for other work under the Contract, the 
overlapping excavation for the removal shall be paid for in accordance with the specification for other work. 
 
No deductions shall be made to the quantities of concrete base, cement-treated base, sidewalk, curb and 
gutter, and any other structure or portion of structure where these items removed are included within the 
established lines of an excavation item measured for separate payment. 
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Appendix 510-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, during 

the design stage of a contract, on the use of the OPS specification in a municipal contract.  This 
appendix does not form part of the standard specification.  Actions and considerations discussed in this 
appendix are for information purposes only and do not supersede an Owner’s design decisions and 
methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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512.01 SCOPE 
 
This specification covers the requirements for the installation of gabions and gabion structures not 
exceeding 2 metres in height. 
 
512.01.01 Specification Significance and Use 
 
This specification is written as a provincial-oriented specification. Provincial-oriented specifications are 
developed to reflect the administration, testing, and payment policies, procedures, and practices of the 
Ontario Ministry of Transportation. 
 
Use of this specification or any other specification shall be according to the Contract Documents. 
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512.01.02 Appendices Significance and Use 
 
Appendices are not for use in provincial contracts as they are developed for municipal use, and then, only 
when invoked by the Owner. 
 
Appendices are developed for the Owner’s use only.  
 
Inclusion of an appendix as part of the Contract Documents is solely at the discretion of the Owner.  
Appendices are not a mandatory part of this specification and only become part of the Contract 
Documents as the Owner invokes them. 
 
Invoking a particular appendix does not obligate an Owner to use all available appendices.  Only invoked 
appendices form part of the Contract Documents. 
 
The decision to use any appendix is determined by an Owner after considering their contract 
requirements and their administrative, payment, and testing procedures, policies, and practices.  
Depending on these considerations, an Owner may not wish to invoke some or any of the available 
appendices. 
 
 
512.02 REFERENCES 
 
When the Contract Documents indicate that provincial-oriented specifications are to be used and there is 
a provincial-oriented specification of the same number as those listed below, references within this 
specification to an OPSS shall be deemed to mean OPSS.PROV, unless use of a municipal-oriented 
specification is specified in the Contract Documents. When there is not a corresponding provincial-
oriented specification, the references below shall be considered to be to the OPSS listed, unless use of a 
municipal-oriented specification is specified in the Contract Documents. 
 
This specification refers to the following standards, specifications, or publications: 
 
Ontario Provincial Standard Specifications, Construction 
 
OPSS 206 Grading 
OPSS 490 Site Preparation for Pipelines, Utilities, and Associated Structures 
OPSS 501 Compacting 
OPSS 517 Dewatering of Pipeline, Utility, and Associated Structure Excavation 
OPSS 539 Temporary Protection Systems  
OPSS 805 Temporary Erosion and Sediment Control Measures 
OPSS 902   Excavating and Backfilling - Structures 
 
Ontario Provincial Standard Specifications, Material 
 
OPSS 1004 Aggregates - Miscellaneous 
OPSS 1430 Gabion Baskets and Mats 
OPSS 1860 Geotextiles 
 
 
512.03 DEFINITIONS 
 
For the purpose of this specification, the following definitions apply: 
 
Gabion means a gabion basket or a gabion mat filled with gabion stones. 
 
Gabion Structure means a vertical or near vertical stacked installation of gabions. 
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512.05   MATERIALS 
 
512.05.01 Gabion Baskets and Gabion Mats 
 
Gabion baskets and gabion mats shall be according to OPSS 1430. 
 
Gabion baskets shall be manufactured from galvanized steel wire mesh or PVC coated galvanized steel 
wire mesh as specified in the Contract Documents.  When the type of mesh is not specified in the 
Contract Documents, the gabion baskets shall be manufactured from PVC coated galvanized steel wire 
mesh. 
 
Gabion mats shall be manufactured from PVC coated galvanized steel wire mesh. 
 
512.05.02 Gabion Stones 
 
Gabion stones shall be according to OPSS 1004 and as specified in the Contract Documents. 
 
512.05.03 Geotextile 
 
Geotextile shall be non-woven, Class II according to OPSS 1860, with an FOS of 75-150 µm, unless 
otherwise specified in the Contract Documents. 
 
 
512.07 CONSTRUCTION 
 
512.07.01 Site Preparation 
 
Site preparation shall be according to OPSS 490. 
 
512.07.02 Dewatering 
 
Dewatering shall be according to OPSS 517. 
 
512.07.03 Temporary Erosion and Sediment Control Measures 
 
Temporary erosion and sediment control measures according to OPSS 805 shall be implemented when 
gabions are placed in or along a watercourse. 
 
512.07.04 Excavation, Bedding, and Backfill 
 
Excavation for gabions shall be according to OPSS 206. 
 
Corrective measures ordered by the Contract Administrator to rectify deficiencies caused by over-
excavation shall be performed. Material placed in the over-excavated area shall be compacted to the 
density requirements of OPSS 501. 
 
Bedding and backfill shall be as specified in the Contract Documents. 



Page 4  Rev. Date:  11/2014  OPSS.PROV 512 

 

512.07.04.01 Excavation, Bedding and Backfill for Gabion Structure Not Exceeding 2.0 m 
Height 

 
For gabion structures, excavation and the placing of bedding and backfill shall be according to OPSS 
902. 
 
512.07.05 Assembly of Gabions 
 
Gabions shall be installed at the locations and to the line, grade, and dimensions specified in the Contract 
Documents. 
 
Gabions shall be assembled according to the manufacturer's instructions and as specified in the Contract 
Documents. 
 
Gabions shall be assembled so that wire ends do not project outside the units on any exposed surface. 
 
Gabion stones shall be placed in a manner as not to damage the wire mesh or the PVC coating on the 
wire or cause deformation of the gabion. Gabion stones shall be placed to minimize the voids between 
the stones.  When specified in the Contract Documents, the front face of exposed wall surfaces shall be 
hand placed gabion stone to ensure a uniform appearance. 
 
Prior to securing the lids on the gabion basket, the gabion basket shall be slightly overfilled by 25 to 
50 mm of gabion stone in order to allow for settlement of the stone within the units. 
 
512.07.06 Placing of Internal Connecting Wires 
 
Internal connecting wires shall be installed according to the manufacturer's recommendations. When 
gabions are used as a channelling revetment, internal connecting wires are not necessary. 
 
512.07.07 Securing Lids 
 
When the gabion has been filled, the gabion lid shall be bent over until all lid edges coincide with the front 
and side edges of the gabion and shall be secured to the front and sides by wire according to 
manufacturer's instructions and as specified in the Contract Documents. 
 
512.07.08 Geotextile 
 
Geotextile shall be placed uniformly, free of folds, tears or punctures and as specified in the Contract 
Documents. The geotextile shall be joined so that the material overlaps a minimum of 500 mm and shall 
be pinned together. Alternatively, the geotextile shall be joined to conform to the seam requirements of 
OPSS 1860. Geotextile shall be fixed to prevent movement during installation. 
 
512.07.09 Protection Systems 
 
The construction of all protection systems shall be according to OPSS 539. Where the stability, safety, or 
function of an existing roadway, railway, other works, or proposed works may be impaired due to the 
method of operation, such protection as may be required shall be provided. Protection may include 
sheathing, shoring, and the driving of piles where necessary to prevent damage to such works or 
proposed works. 
 
512.07.10 Management of Excess Material 
 
Management of excess material shall be according to the Contract Documents. 
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512.09 MEASUREMENT FOR PAYMENT 
 
512.09.01 Actual Measurement 
 
512.09.01.01 Gabions 
 
Measurement of gabions shall be by volume in cubic metres based on the nominal dimensions of the 
gabions used. When the gabion excavation overlaps excavation required for other work, the 
measurement shall be made as specified with no deduction for overlaps. 
 
Geotextile used with gabions shall not be measured for payment. 
 
512.09.01.02 Gabion Structures Not Exceeding 2.0 m Height 
 
Measurement of gabion structures not exceeding 2.0 m height shall be by volume in cubic metres based 
on the nominal dimensions of the gabions used. Height is measured from the base of the gabion structure 
and includes embedment depth, when applicable. 
 
 
Geotextile used with gabion structures not exceeding 2.0 m height shall not be measured for payment. 
 
512.09.02 Plan Quantity Measurement 
 
When measurement is by Plan Quantity, such measurement shall be based on the units shown in the 
clauses under Actual Measurement. 
 
 
512.10 BASIS OF PAYMENT 
 
512.10.01 Gabions - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
Any costs associated with an unauthorized over-excavation shall be the Contractor’s responsibility and at 
no extra cost to the Owner. 
 
512.10.02 Gabion Structures Not Exceeding 2.0 m Height - Item 
 
Payment at the Contract price for the above tender item shall be full compensation for all labour, 
Equipment, and Material to do the work. 
 
Granular bedding and backfill for gabion structures shall be paid under the granular item for the material 
specified according to OPSS 902. 
 
For gabion structures, excavation, bedding and backfilling shall be paid under the item Earth Excavation 
for Structure and Rock Excavation for Structure according to OPSS 902. 
 
Where excavation required for gabion structure overlaps excavation required for other work, payment for 
excavation shall be made in accordance with the specification for the other work as though no excavation 
were required for the gabions and the gabion structures. 
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Appendix 512-A, November 2014 
FOR USE WHILE DESIGNING MUNICIPAL CONTRACTS 
 
Note: This is a non-mandatory Commentary Appendix intended to provide information to a designer, 

during the design stage of a contract, on the use of the OPS specification in a municipal contract. 
This appendix does not form part of the standard specification. Actions and considerations 
discussed in this appendix are for information purposes only and do not supersede an Owner’s 
design decisions and methodology. 

 
Designer Action/Considerations 
 
No information provided here. 
 
Related Ontario Provincial Standard Drawings 
 
No information provided here. 
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