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1.1 CONSTRUCTION FACILITIES – GENERAL 

.1 Provide temporary construction facilities as necessary for performance of the Work and in 
compliance with applicable regulatory requirements. 

.2 Maintain temporary construction facilities in good condition for the duration of the Work. 
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lagoons berm. Approval from Owner and Consultant for temporary access around lagoon berm is 
required.  

.5 For construction access to Arena Creek relocation, coordinate with Owner and Consultant prior to 
making plans. Generally, temporary construction equipment access can be granted from the 
neighboring industrial property to the north of the site.   

.6 Maintain access to property including overhead clearances for use by emergency response vehicles.  

.7 The Contractor shall ensure that access to site hydrants and fire access entrances are always 
maintained and free of obstruction. 

.8 Due to the volume of construction that is anticipated and the ongoing facility operations, maintaining 
traffic flow into, around, and out of project site will be critical. Employ traffic control personnel and 
measures, as required, in order to ensure traffic always continues to flow safely through the project 
site. 

.9 Provide signage and maintain competent, trained signal flag operators, traffic signals, barricades and 
flares, lights, or lanterns as required to perform the Work in a safe and controlled manner.  

.10 The Contractor may not park, store, or operate equipment or material within the public right-of-way 
except for the work specifically indicated to take place within the right-of-way.  

.11 The Contractor shall ensure that site deliveries necessary for the operation of the facility are not 
restricted by the Work and that facility vehicles always have site access. Always maintain access in 
order to permit these deliveries to take place. 

.12 Construction deliveries are to be restricted to normal working hours and shall always be via the 
existing site entrance. 

.13 The Contractor shall ensure that all vehicles used on-site are properly maintained, licensed, and 
insured. 

 
 
1.6 SITE OFFICES 

.1 Provide a temperature controlled and ventilated office, with suitable lighting, of sufficient size to 
accommodate Contractor’s Site Superintendent and construction staff.  

.2 Consultant's Site Trailer:  
 Provide temporary office trailer for Consultant. Trailer to be new or in good condition.  
 Provide a 40’ x 10’ temporary office trailer with metal stairs, windows, and a minimum of one 

lockable door dependent on trailer size. 
 Insulate building and provide heating system to maintain 22 degrees C inside temperature at -

20 degrees C outside temperature. Trailer to be skirted. 
 Trailer to be skirted. 
 Interior finishes to include acoustic ceiling tile or gypsum ceiling, paneled walls, and vinyl tile 

flooring.  
 Install electrical lighting system to provide min 750 lx using surface mounted, shielded 

commercial fixtures with 10 % upward light component.  
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 Provide private washroom facilities adjacent to office complete with flush or chemical type toilet, 
lavatory and mirror and maintain supply of paper towels and toilet tissue.  

 Equip office with 1 x 2 m / 3’ x 6’ table, two (2) office chairs, 6 m / 20’ of shelving 300 mm / 12” 
wide, one (1) 3-drawer filing cabinet, one (1) plan rack and one (1) coat rack, shelf, paper towels, 
waste baskets, first aid kit, fire extinguisher, and water cooler.  

 Provide a meeting room of sufficient size to hold meetings for up to 10 individuals. Supply a 
conference table and 10 chairs. Provide one phone line capable of conference calling. Supply 
and install a white board – minimum size of 4’ x 8’.  This meeting room is for the Consultant’s 
sole use. 

 All equipment provided will be new or like new in appearance and condition. Any equipment not 
meeting this requirement will be removed at Consultant’s instruction and replaced with 
satisfactory equipment. 

 Provide water service to deliver and collect water bottles and to maintain water cooler. Cooler to 
be capable of producing both hot and cold water. Paper cup dispenser and cups to be provided.  

 Maintain trailer in clean condition. 
 Contractor to arrange and pay for installation and ongoing charges for: 
.1 High speed internet. 
.2 Telephone. 
.3 Printer/fax/scanner/copier machine with black and white and colour capability for 8 ½ x 11 

inch and 11 x 17 inch paper. Comes with automatic document feeder, duplex 
printing/copying and standard tray configuration. Maintenance contract with provider to be 
included. All consumables including but not limited to paper, ink, and toner to be included.  

.4 Long-distance charges. 
 
 
1.7 SANITARY FACILITIES 

.1 Provide sanitary facilities for workers.  

.2 Do not use permanent washroom facilities during construction. 

.3 Keep sanitary facilities clean and fully stocked with the necessary supplies. 
 
 
1.8 FIRE PROTECTION 

.1 Provide and maintain temporary fire protection systems and equipment during construction. 
 
 
1.9 SECURITY 

.1 Where security has been reduced by work of the Contract, provide temporary means to maintain 
security.  

 
 
 
 
 

END OF SECTION 
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1.1 REQUEST FOR CUTTING, PATCHING AND REMEDIAL WORK 

.1 Submit written request in advance of cutting, coring, or alteration which affects or is likely to affect: 
.1 Structural integrity of any element of the Work. 
.2 Integrity of weather-exposed or moisture-resistant elements. 
.3 Efficiency, maintenance, or safety of any operational element. 
.4 Visual qualities of sight-exposed elements. 
.5 Work of Owner or other contractors.  
.6 Warranty of Products affected. 

.2 Include in request: 
.1 Identification of Project. 
.2 Location and description of affected work, including drawings or sketches as required. 
.3 Statement on necessity for cutting or alteration. 
.4 Description of proposed work, and Products to be used. 
.5 Alternatives to cutting and patching. 
.6 Effect on work of Owner or other contractors. 
.7 Written permission of affected other contractors. 
.8 Scanning or ultrasound, radar, etc. dependent on thickness of concrete slab/wall, etc. 
.9 Post tension tendon – no magnetic scan; fibre optic. 
.10 Date and time work will be executed. 

 
1.2 PRODUCTS 

.1 Unless otherwise specified, when replacing existing or previously installed Products in the course of 
cutting and patching work, use replacement Products of the same quality or better as those being 
replaced. 

.2 If an existing or previously installed Product must be replaced with a different Product, submit 
request for substitution in accordance with Section 01250 - Substitution Procedures. 

 
1.3 PREPARATION 

.1 Inspect existing conditions in accordance with Section 01710 - Examination and Preparation. 

.2 Provide supports to ensure structural integrity of surroundings; provide devices and methods to 
protect other portions of the Work from damage. Design of all temporary supports to be sealed by a 
Professional Engineer, licenced in the province of Ontario. 

.3 Provide protection from elements for areas that may be exposed by uncovering work. 
 
1.4 EXISTING UTILITIES 

.1 When breaking into or connecting to existing services' utilities, execute the Work at times directed by 
local governing authorities, with a minimum of disturbance to the Work, pedestrian and vehicular 
traffic, and ongoing Owner operations. 
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.2 Where the Work involves breaking into or connecting to existing services, give authority having 
jurisdiction, Owner, and Consultant 48 hours notice for necessary interruption of mechanical or 
electrical services.  

.3 If Work requires a facility, system, or equipment to be isolated or shut down, submit an Isolation 
Request Form located in Section 01114. The Isolation Request Form is to be submitted a minimum 
of five (5) working days in advance of the Work. The Work is not to proceed until the Isolation 
Request Form is approved by the Consultant and Owner.  

.4 Maintain excavations free of water. 

.5 Keep duration of interruptions to a minimum.  

.6 Carry out interruptions after regular working hours of occupants, preferably on weekends, unless 
Owner’s prior written approval is obtained. 

.7 Protect and maintain existing active services. Record location of services, including depth, on as-built 
drawings. 

.8 Construct or erect barriers in accordance with Section 01560 - Temporary Barriers and Enclosures 
as required to protect pedestrian and vehicular traffic. 

 
1.5 CUTTING, PATCHING, AND REMEDIAL WORK 

.1 Coordinate and perform the Work to ensure that cutting and patching work is kept to a minimum. 

.2 Perform cutting, fitting, patching, and remedial work including excavation and fill, to make the 
affected parts of the Work come together properly and complete the Work. 

.3 Provide openings in non-structural elements of the Work for penetrations of mechanical and electrical 
work. 

.4 Perform cutting by methods to avoid damage to other work  

.5 Provide proper surfaces to receive patching, remedial work, and finishing. 

.6 Perform cutting, patching, and remedial work using competent and qualified specialists familiar with 
the Products affected, in a manner that neither damages nor endangers the Work.  

.7 Do not use pneumatic or impact tools without Consultant’s prior approval. 

.8 Ensure that cutting, patching, and remedial work does not jeopardize manufacturers’ warranties. 

.9 Refinish surfaces to match adjacent finishes. For continuous surfaces refinish to nearest intersection. 
For an assembly, refinish entire unit. 

.10 Fit work to pipes, sleeves, ducts, conduit, and other penetrations through surfaces with suitable 
allowance for deflection, expansion, contraction, acoustic isolation, and firestopping. 

.11 Maintain fire ratings of fire rated assemblies where cutting, patching, or remedial work is performed. 
Completely seal voids or penetrations of assembly with firestopping material to full depth or with 
suitably rated devices. 

 
END OF SECTION 
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1.1 BARRIERS AND ENCLOSURES - GENERAL 

.1 Provide temporary barriers and enclosures necessary to protect the public and building occupants 
and to secure Place of the Work during performance of the Work. 

.2 Separate parts of the facility required to remain in use from parts of the plant under construction.  
.1 Build suitable floor to ceiling lumber or metal stud framing, cover with polyethylene sheeting 

sealed with tape, and apply 9 mm minimum thick plywood. Seal all joints between plywood 
sheets and between plywood and adjacent materials with surface film forming type sealer, to 
create an airtight barrier. 

.2 Provide access doors equipped with latches to ensure that access is maintained for plant 
operation, exiting, safety, and firefighting. 

.3 Comply with applicable regulatory requirements. 

.4 Maintain temporary barriers and enclosures in good condition for the duration of the Work. 

.5 Remove temporary barriers and enclosures from Place of the Work when no longer required. 
 
 
1.2 FENCING 

.1 Erect temporary security and safety site fencing, minimum 3 m high, using self-supporting wire fence 
sections enclosing entire site. Maintain site fencing in good repair until removed.  

.2 Provide lockable access gates as required to facilitate construction access.  
 
 
1.3 WEATHER ENCLOSURES 

.1 Provide weather tight enclosures to unfinished door and window openings, tops of shafts and other 
openings in floors and roofs. 

.2 Provide weather enclosures to protect floor areas where walls are not finished and to enclose work 
areas that require temporary heating. 

.3 Design weather enclosures to withstand wind pressure and snow loading requirements. 
 
 
1.4 DUST TIGHT SCREENS AND PARTITIONS 

.1 Provide dust tight polyethylene screens and wood stud with plywood partitions where required to 
localize interior building from dust and noise generating activities. 

.2 Temporary partitions shall be constructed using metal studs and gypsum board construction to 
create two (2)-hour fire separation in areas where the construction area must be isolated from the 
remainder of the floor area. 

.3 Erect, maintain and relocate screens and partitions as required to facilitate construction operations 
and Owners operational requirements. 
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1.5 FIRE ROUTES 

.1 Maintain fire access routes, including overhead clearances, for use by emergency response vehicles. 
 
 
1.6 PROTECTION OF BUILDING FINISHES 

.1 Provide necessary temporary barriers and enclosures to protect existing and completed or partially 
completed finished surfaces from damage during performance of the Work. 

 
 
 

END OF SECTION 
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1.1 DEFINITIONS 

.1 Environmental Pollution and Damage: presence of chemical, physical, biological elements or agents 
which adversely affect human health and welfare; unfavourably alter ecological balances of importance to 
human life; affect other species of importance to humankind; or degrade environment aesthetically, 
culturally and/or historically.  

.2 Environmental Protection: prevention/control of pollution and habitat or environment disruption during 
construction. Control of environmental pollution and damage requires consideration of land, water, and 
air; biological and cultural resources; and includes management of visual aesthetics; noise; solid, 
chemical, gaseous, and liquid waste; radiant energy and radioactive material as well as other pollutants. 

.3 Debris: includes both combustible and non-combustible wastes, such as leaves and tree trimmings that 
result from construction or maintenance and repair work. 

.4 Hazardous Materials: includes pesticides, biocides, and carcinogens, as listed by recognized authorities. 

.5 Sediment: soil and other debris that has been eroded and transported by storm or well production runoff 
water. 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Prior to commencing construction activities or delivery of materials to site, provide Environmental 
Protection Plan for review by Consultant.  

.2 Ensure Environmental Protection Plan includes comprehensive overview of known or potential 
environmental issues to be addressed during construction.  

.3 To comply with municipal, federal, and provincial policies, programs, and legislation. 

.4 To comply with all requirements related to authority’s having jurisdiction. 

.5 Environmental Protection Plan to include:  
.1 Name(s) of person(s) responsible for ensuring adherence to Environmental Protection Plan. 
.2 Name(s) and qualifications of person(s) responsible for manifesting hazardous waste to be 

removed from site.  
.3 Name(s) and qualifications of person(s) responsible for training site personnel. 
.4 Description of environmental protection personnel training program. 
.5 Erosion and sediment control plan identifying type and location of erosion and sediment controls 

to be provided including monitoring and reporting requirements. 
.6 Drawings showing locations of proposed temporary excavations or embankments for haul roads, 

stream crossings, material storage areas, structures, sanitary facilities, and stockpiles of excess 
or spoil materials including methods to control runoff and to contain materials on site.  

.7 Tree protection plan, including measure to protect trees not designated for removal in 
accordance with OPSD 220.010. 

.8 Traffic Control Plans including measures to reduce erosion of temporary roadbeds by 
construction traffic, especially during wet weather. Ensure plans include measures to minimize 
amount of mud transported onto paved public roads by vehicles or runoff.  
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.9 Work area plan showing proposed activity in each portion of area and identifying areas of limited 
use or non-use. Ensure plan includes measures for marking limits of use areas and methods for 
protection of features to be preserved within authorized work areas. 

.10 Spill Control Plan including procedures, instructions, and reports to be used in event of unforeseen 
spill of regulated substance.  

.11 Non-Hazardous solid waste disposal plan identifying methods and locations for solid waste disposal 
including clearing debris. 

.12 Air pollution control plan detailing provisions to assure that dust, debris, materials, and trash, are 
contained on project site. To include measures for control of interior air pollution such as volatile 
organic compounds. 

.13 Contaminant Prevention Plan: identifying potentially hazardous substances to be used on job site 
and the planned storage, handling, and actions to prevent the introduction of such materials into air, 
water, or ground.  

.14 Waste Water Management Plan: identifying methods and procedures for management and/or 
discharge of waste waters which are directly derived from construction activities, such as concrete 
curing water, clean-up water, dewatering of ground water, disinfection water, hydrostatic test water, 
and water used in flushing of lines. 

.15 Storm Water Pollution Prevention Plan (SWPPP). 

.16 Historical, archaeological, cultural resources, biological resources, and wetlands plan that defines 
procedures for identifying and protecting historical, archaeological, cultural resources, biological 
resources and wetlands.  

 
 
1.3 FIRES 

.1 Fires and burning of rubbish on-site not permitted. 
 
 
1.4 EROSION AND SEDIMENT CONTROL 

.1 Refer to Section 02370 Erosion and Sediment Control.  
 
 
1.5 POLLUTION CONTROL 

.1 Take measures to prevent contamination of soil, water, and atmosphere through uncontrolled 
discharge of noxious or toxic substances and other pollutants, potentially causing environmental 
damage. 

.2 Be prepared, by maintaining appropriate materials, equipment, and trained personnel on site, to 
intercept, clean up, and dispose of spills or releases that may occur.  

.3 Promptly report spills and releases that may occur to: 
.1 authority having jurisdiction,  
.2 person causing or having control of pollution source, if known, and 
.3 Owner and Consultant. 

.4 Contact manufacturer of pollutant, if known and applicable, to obtain Safety Data Sheets (SDS) and 
ascertain hazards involved and precautions and measures required in cleanup or mitigating actions. 

.5 Take immediate action to contain and mitigate harmful effects of the spill or release.  
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1.6 DEWATERING 

.1 Refer to Section 02140 Dewatering.  
 
 
1.7 SITE DRAINAGE 

.1 Maintain grades to ensure proper site drainage.  

.2 Prevent surface water runoff from leaving the site. 

.3 Prevent precipitation from infiltrating or from directly running off stockpiled materials. Cover 
stockpiled materials with an impermeable liner during periods of work stoppage including at end of 
each Working Day. 

.4 Control surface drainage from cuts and fills, from borrow and waste disposal areas, from stockpiles, 
staging areas, and other work areas as required to prevent erosion and sedimentation. 

.5 Control surface drainage by ensuring that gutters are kept open and water is not directed across or 
over pavements or sidewalks, except through pipes or properly constructed troughs. Ensure that 
runoff from unfinished areas is intercepted and diverted to suitable outlets. 

 
 
1.8 SITE CLEARING AND PLANT PROTECTION 

.1 Protect trees and other plant material designated to remain on site and on adjacent properties where 
indicated on Drawings. 

.2 Minimize stripping of topsoil and vegetation. 

.3 No site clearing may commence until: 
.1 The Environmental Plan is approved by the Consultant. 
.2 All protective measures identified in the Environmental Plan have been installed or actioned. 
.3 A pre-site clearing meeting has been held with the Subcontractor responsible for the scope of 

work to review the approved plans. Meeting minutes to be taken and issued to the Subcontractor, 
Owner, and Consultant.  

.4 Owner/Consultant has retained Cambium Inc. to undertake various natural heritage and impact 
assessment within the site boundary. These reports have been included in the Appendix and shall be 
reviewed by the Contractor during work planning.    

.5 No tree removals may occur between April 15th and August 15th without a qualified biologist survey 
72 hours prior to removals identifying if nesting birds are present. The biologist survey is to identify 
the species of bird and any related municipal and federal legislation that applies to the species and 
the actions of nest removal. No tree removals are to occur until the biologist report is submitted, 
reviewed, and recommended actions approved by the Consultant.  

 
 
1.9 WORK ADJACENT TO WATERWAYS 

.1 To comply with Ministry of the Environment, Conservation and Parks (MECP), municipal, provincial 
and federal by-laws, policies, and legislation including but not limited to: 
.1 Cutting of timber or timber management on Crown land. 
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.2 Construction of water crossing. 

.3 Any activity on Crown land during the forest fire season. 

.4 Construction near a body of water that could have a detrimental effect on fish habitat or water 
quality. 

.5 Development and operation of a borrow pit or gravel pit. 

.6 Road construction. 

.7 Dam construction. 
 
 
1.10 DUST AND PARTICULATE CONTROL 

.1 Implement and maintain dust and particulate control measures in accordance with applicable 
regulatory requirements. 

.2 Execute Work by methods that minimize dust from construction operations and spreading of dust on 
site or to adjacent properties. 

.3 Provide temporary enclosures to prevent extraneous materials resulting from sandblasting or similar 
operations from contaminating air beyond immediate work area. 

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

.5 Use appropriate covers on trucks hauling fine, dusty, or loose materials Implement and maintain dust 
and particulate control measures in accordance with applicable regulatory requirements. 

 
 
1.11 NOISE CONTROL 

.1 Noise By-laws: 
.1 All local noise by-laws must be recognized and adhered to.  

.1 Unless the Municipality provides the contractor a waiver, the Municipal Noise By-Law (#118-
2017) shall be adhered to.  

.2 Construction works are only permitted during the times of 7:00am-9:00pm, Monday through 
Saturday. 

.3 Works are not permitted on Sundays or Statutory Holidays unless advance permission is 
obtained.  

.2 Mufflers: 
.1 All vehicles and equipment shall be equipped with efficient muffling devices to minimize 

noise levels in the project site area.  

.3 Noise Attenuation: 
.1 Where necessary, noise-attenuating devices (barriers) shall be placed around stationary 

pumps and compressors.   
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1.12 CONTAINMENT 

.1 Provide full containment equal to no less than one hundred and twenty-five percent (125%) of 
maximum stored volume for all hazardous substances required on-site for construction.  Maintain 
containment areas free of all surface water, ice, and snow. 

.2 Store all hazardous materials subject to potential leakage in contained areas.  

.3 Ensure that a minimum one hundred and twenty-five percent (125%) of maximum stored volume 
containment is always maintained for permanent or temporary treatment chemical storage. 

 
 
1.13 EQUIPMENT FUELING, MAINTENANCE AND STORAGE 

.1 All equipment refueling and maintenance shall be done on asphalt surfaces, or in lieu of asphalt 
surfaces, in areas that are fully contained and above the Ministry of Natural Resources or 
Conservation Authority designated flood elevation, as deemed suitable by the Consultant. 

.2 Contractor is to prepare a spill response plan and maintain onsite the means for the interception and 
rapid cleanup and disposal of spillages on land and/or water that do occur. Any spills causing 
impairment to the natural environment must be reported to the local MECP District Office 
immediately.  

.3 The emptying of fuel, lubricants, and pesticides into watercourses is prohibited. All construction 
debris must be contained and disposed of in an approved location. 

.4 Construction equipment shall be cleaned prior to entering public roadways.  

.5 Construction equipment shall not be cleaned where the debris can gain access to storm sewers or 
watercourses. 

 
 
1.14 QUALITY CONTROL 

.1 Consultant will notify Contractor in writing of observed noncompliance with municipal, federal, and 
provincial environmental laws or regulations, permits, and other elements of Contractor's approved 
plans.  

.2 Contractor to stop work and provide proposed corrective action to Owner, Consultant, and Authority 
Having Jurisdiction within 24 hours of notice.  

.3 Contractor to not implement corrective measures until receipt of written approval by Authority Having 
Jurisdiction.  

 
 
 

END OF SECTION 
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1.1 GENERAL 

.1 Provide Products that are not damaged or defective, and suitable for purpose intended, subject 
to specified requirements. If requested by Consultant, furnish evidence as to type, source and 
quality of Products provided. 

.2 Unless otherwise specified, maintain uniformity of manufacture for like items throughout.  

.3 Permanent manufacturer’s markings, labels, trademarks, and nameplates on Products are not 
acceptable in prominent locations, except where required by regulatory requirements or for 
operating instructions, or when located in mechanical or electrical rooms. 

 
 

1.2 PRODUCT AVAILABILITY AND DELIVERY TIMES 

.1 Promptly upon Contract award and periodically during construction, review and confirm Product 
availability and delivery times. Order Products in sufficient time to meet the construction progress 
schedule and the Contract Time. 

.2 If a specified Product is no longer available, promptly notify Consultant. Consultant will act as 
required.  

.3 If delivery delays are foreseeable, for any reason, promptly notify Consultant.  
.1 If a delivery delay is beyond Contractor’s control, Consultant will provide direction. 
.2 If a delivery delay is caused by something that was, or is, within Contractor’s control, 

Contractor shall propose actions to maintain the construction progress schedule for 
Consultant’s review and acceptance.  

 
 

1.3 PRODUCT OPTIONS 

.1 Subject to the provisions of Section 01250 –Substitution Procedures: 
.1 Wherever a Product or manufacturer is specified by a single proprietary name, provide the 

named Product only.  
.2 Wherever more than one Product or manufacturer is specified by proprietary name for a 

single application, provide any one of the named Products.  
.3 Wherever a Product is specified by reference to a standard only, provide any Product that 

meets or exceeds the specified standard. If requested by Consultant, submit information 
verifying that the proposed Product meets or exceeds the specified standard. 

.4 Wherever a Product is specified by descriptive or performance requirements only, provide 
any Product that meets or exceeds the specified requirements. If requested by Consultant, 
submit information verifying that the proposed Product meets or exceeds the specified. 

 
 

1.4 STORAGE, HANDLING AND PROTECTION 

.1 Store, handle and protect products during transportation to Place of Work and before, during, 
and after installation in a manner to prevent damage, adulteration, deterioration, and soiling.  

.2 Comply with manufacturer's instructions for storage, handling, and protection. 
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.3 Store packaged or bundled products in original and undamaged condition with manufacturer's 
seals and labels intact. Do not remove from packaging or bundling until required in Work. 

.4 Store products subject to damage from weather in weatherproof enclosures. 

.5 Comply with the requirements of the workplace hazardous materials information system 
(WHMIS) regarding use, handling, storage, and disposal of hazardous materials, including 
requirements for labeling and the provision of Safety Data Sheets (SDS). 

.6 Store sheet products on flat, solid supports and keep clear of ground. Slope to shed moisture. 

.7 Remove and replace damaged products.  

.8 Touch-up damaged factory finished surfaces to Consultant’s satisfaction. Use touch-up materials 
to match original. Do not paint over name plates. 

 
 
 

END OF SECTION 
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1.1 SURVEYOR QUALIFICATIONS 

.1 Engage a registered land surveyor, licensed to practice in Place of the Work. 
 
 
1.2 SUBMITTALS 

.1 Submit name and address of registered land surveyor performing survey work. 

.2 Submit documentation to verify accuracy of field engineering work upon request of Consultant.  

.3 Submit to Consultant the survey of the Work prepared and issued by a registered land surveyor on 
completion of the building footings and foundations, as required by authorities having jurisdiction and 
on completion of the Work. 

 
 
1.3 SURVEY REFERENCE POINTS 

.1 Locate and confirm permanent reference points prior to starting site work. Preserve and protect 
permanent reference points on site during construction.  

.2 Do not change or relocate reference points without prior written notice to Consultant.  

.3 Report to Consultant when a reference point is lost or destroyed or requires relocation because of 
necessary changes in grades or locations.  

.4 Require registered land surveyor to replace reference points in accordance with original survey.  
 
1.4 EXISTING UTILITIES AND STRUCTURES 

.1 Before commencing excavation, drilling, or other earthwork, establish or confirm location and extent 
of all existing underground utilities and structures in work area.  

.2 Promptly notify Consultant if underground utilities, structures, or their locations differ from those 
indicated in Contract Documents or in available project information. Consultant will provide 
appropriate direction. 

.3 Where the Work involves breaking into or connecting to existing services or utilities, carry out the 
Work at times directed by governing authorities, with minimum of disturbance to pedestrian and 
vehicular traffic. 

.4 Submit schedule to and obtain approval from the Consultant for any shut-down or closure of active 
service. Adhere to approved schedule and provide notice to affected parties. Allow for forty-eight (48) 
hrs. to receive Owner approval for shut down or closure of active service.  

.5 Be responsible to implement temporary measures to maintain normal facility operations if a utility or 
service is damaged by construction. Coordinate and be responsible for costs to repair damaged 
service. 

.6 Record locations of maintained, re-routed and abandoned utility lines. 
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.7 Remove abandoned service lines within 2 m of structures. Cap or otherwise seal lines at cut-off 
points as directed by Consultant.  

 
1.5 VERIFICATION OF EXISTING CONDITIONS 

.1 Where work specified in any Section is dependent on the work of another Section or Sections having 
been properly completed, verify that work is complete and, in a condition, suitable to receive the 
subsequent work. Commencement of work of a Section that is dependent on the work of another 
Section or Sections having been properly completed, means acceptance of the existing conditions. 

.2 Verify that ambient conditions are suitable before commencing the work of any Section and will 
remain suitable for as long as required for proper setting, curing, or drying of Products used.  

.3 Ensure that substrate surfaces are clean, dimensionally stable, cured, and free of contaminants. 

.4 Notify Consultant in writing of unacceptable conditions. 
 
 
 

END OF SECTION 
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1.1 SUMMARY 

.1 Except where otherwise specified in technical Specifications or otherwise indicated on Drawings, 
comply with requirements of this Section. 

 
 
1.2 MANUFACTURER’S INSTRUCTIONS 

.1 Install, erect, or apply Products in strict accordance with manufacturer's instructions.  

.2 Notify Consultant, in writing, of conflicts between Contract Documents and manufacturer’s 
instructions where, in Contractor’s opinion, conformance with Contract Documents instead of the 
manufacturer’s instructions may be detrimental to the Work or may jeopardize the manufacturer’s 
warranty.  

.3 Do not rely on labels or enclosures provided with Products. Obtain written instructions directly from 
manufacturers.  

.4 Provide manufacturer’s representatives with access to the Work at all times. Render assistance and 
facilities for such access so that manufacturer’s representatives may properly perform their 
responsibilities. 

 
 
1.3 CONCEALMENT 

.1 Conceal pipes, ducts, and wiring in floors, walls and ceilings in finished areas: 
.1 after testing 
.2 after Contractor quality control and quality assurance inspection 
.3 after review by Consultant and authority having jurisdiction, and; 
.4 where locations differ from those shown on Drawings, after recording actual locations on as-built 

drawing. 

.2 Provide incidental furring or other enclosures as required.  

.3 Notify Consultant in writing of interferences before installation. 
 
 
1.4 FASTENINGS – GENERAL 

.1 Refer to Technical Sections for fastening requirements. Contractor to adhere to more stringent 
requirements.  

.2 Provide metal fastenings and accessories in same texture, colour and finish as adjacent materials. 

.3 Prevent electrolytic action and corrosion between dissimilar metals and materials by using suitable 
non-metallic strips, washers, sleeves, or other permanent separators to avoid direct contact. 

.4 Use non-corrosive fasteners and anchors for securing exterior work and in spaces where high 
humidity levels are anticipated. 
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.5 Space anchors within individual load limit or shear capacity and ensure they provide positive 
permanent anchorage.  

.6 Keep exposed fastenings to a minimum, space evenly and install neatly. 

.7 Do not use fastenings or fastening methods that may cause spalling or cracking of material to which 
anchorage is made. 

 
 
1.5 FASTENINGS - EQUIPMENT 

.1 Use fastenings of standard commercial sizes and patterns with material and finish suitable for 
service.  

.2 Bolts shall not project more than one diameter beyond nuts. 
 
 
1.6 FIRE RATED ASSEMBLIES 

.1 When penetrating fire rated walls, ceiling, or floor assemblies, completely seal voids with fire-
stopping materials, smoke seals, or both, in full thickness of the construction element as required to 
maintain the integrity of the fire rated assembly. 

 
 
1.7 LOCATION OF FIXTURES OUTLETS AND DEVICES 

.1 Consider location of fixtures, outlets, and devices indicated on Drawings as approximate. 

.2 Locate fixtures, outlets, and devices to provide minimum interference, maximum usable space, and 
as required to meet safety, access, maintenance, acoustic, and regulatory, including barrier free, 
requirements. 

.3 Promptly notify Consultant in writing of conflicting installation requirements for fixtures, outlets, and 
devices. If requested, indicate proposed locations and obtain approval for actual locations. 

 
1.8 PROTECTION OF COMPLETED WORK AND WORK IN PROGRESS 

.1 Adequately protect parts of the Work completed and in progress from any kind of damage. 

.2 Promptly remove, replace, clean, or repair, as directed by Consultant, work damaged as a result of 
inadequate protection. 

.3 Do not load or permit to be loaded any part of the Work with a weight or force that will endanger the 
safety or integrity of the Work.  

 
1.9 REMEDIAL WORK 

.1 Notify Consultant of, and perform remedial work required to, repair or replace defective or 
unacceptable work. Ensure that properly qualified workers perform remedial work. Coordinate 
adjacent affected work as required. 

 
END OF SECTION 
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1.1 REGULATORY REQUIREMENTS 

 Comply with applicable regulatory requirements when disposing of waste materials. 

 Obtain permits from authorities having jurisdiction and pay disposal fees where required for disposal 
of waste materials and recyclables. 

 
 
1.2 GENERAL CLEANING REQUIREMENTS 

 Provide adequate ventilation during use of volatile or noxious substances. Do not rely on building 
ventilation systems for this purpose. 

 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and as 
recommended by cleaning material manufacturer. 

 Prevent cross-contamination during the cleaning process.  

 Notify the Consultant of the need for cleaning caused by Owner or other contractors. 
 
 
1.3 PROGRESSIVE CLEANING AND WASTE MANAGEMENT 

 Maintain Work in a tidy and safe condition, free from accumulation of waste materials and 
construction debris. 

 Provide appropriate, clearly marked, containers for collection of waste materials and recyclables. 

 Remove waste materials and recyclables from work areas, separate, and deposit in designated 
containers at end of each Working Day. Collect packaging materials for recycling or reuse. 

 Remove waste materials and recyclables from Place of the Work weekly. 

 Clean interior building areas prior to start of finish work and maintain free of dust and other 
contaminants during finishing operations. 

 Schedule cleaning operations so that resulting dust, debris and other contaminants will not fall on 
wet, newly finished surfaces nor contaminate building systems. 

 Obtain permits from authorities having jurisdiction for disposal of waste and debris. 

 Dispose of waste materials and debris off-site, in accordance with authorities having jurisdiction. 

 Store volatile waste in covered metal containers and remove from premises at end of each working 
day. 

 Clear snow and ice as required to facilitate the Work. This shall include snow removal, sanding, and 
de-icing activities. Transport snow from site to designated areas as per the requirements of local 
authorities having jurisdiction as needed. 
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1.4 FINAL CLEANING 

 Before final cleaning, arrange a meeting at Place of the Work to determine the acceptable standard 
of cleaning. Ensure that Owner, Consultant, Contractor and cleaning company are in attendance.  

 Remove from Place of the Work surplus Products, waste materials, recyclables, Temporary Work, 
and Construction Equipment not required to perform any remaining work.  

 Provide professional cleaning by a qualified, established cleaning company. 

 Lock or otherwise restrict access to each room or area after completing final cleaning in that area.  

 Re-clean as necessary areas that have been accessed by Contractor’s workers prior to Owner 
occupancy.  

 Remove stains, spots, marks, and dirt from finished surfaces, electrical and mechanical fixtures, 
furniture fitments, walls, floors and ceilings.  

 Wax, seal, shampoo or prepare floor finishes as recommended by manufacturer. 

 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain enamel, baked 
enamel, plastic laminate, and all other finished surfaces, including mechanical and electrical fixtures. 
Replace broken, scratched or otherwise damaged glass.  

 Remove dust from lighting reflectors, lenses, lamps, bulbs, and other lighting surfaces.  

 Vacuum clean and dust exposed wall, floor, and ceiling surfaces, behind grilles, louvres and screens, 
etc.  

 Clean mechanical, electrical, and other equipment. Replace filters for mechanical equipment if 
equipment is used during construction.  

 Remove waste material and debris from crawlspaces and other accessible concealed spaces.  

 Remove stains, spots, marks, and dirt from exterior facades. 

 Clean exterior and interior window glass and frames.  

 Clean and sweep roofs, clear roof drains, clean gutters and downspouts, sunken wells.  

 Power wash exterior sidewalks, steps, driveways, roads, parking lots, and other paved surfaces.  

 Use leaf blowers to clean landscaped surfaces.  
 
 
1.5 WASTE MANAGEMENT AND DISPOSAL 

 Dispose of waste materials and recyclables at appropriate municipal landfills and recycling facilities 
in accordance with applicable regulatory requirements.  

 Do not burn or bury waste materials at Place of the Work. 
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 Do not dispose of volatile and other liquid waste such as mineral spirits, oil, paints and other coating 
materials, paint thinners, cleaners, and similar materials together with dry waste materials or on the 
ground, in waterways, or in storm or sanitary sewers. Collect such waste materials in appropriate 
covered containers, promptly remove from Place of the Work, and dispose of at recycling facilities or 
as otherwise permitted by applicable regulatory requirements.  

 Cover or wet down dry waste materials to prevent blowing dust and debris. 

 Separate waste materials for reuse and recycling in accordance with Section 01355 - Waste 
Management and Disposal. 

 
 

END OF SECTION 
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1.1 OPERATION AND MAINTENANCE MANUAL 

.1 Prepare a comprehensive operation and maintenance manual, in the language of the Contract, using 
personnel qualified and experienced for this task. 

.2 Submit an initial digital draft of the operation and maintenance manual six (6) weeks prior to 
application for Substantial Performance or prior to placing equipment into operation, for Consultant’s 
review. If required by Consultant’s review comments, revise manual contents and resubmit for 
Consultant’s review. If required, repeat this process until Consultant accepts the draft manual in 
writing. 

.3 Consultant acceptance and Owner receipt of the final version of the operation and maintenance 
manual is a requirement to apply for Substantial Performance.  

.4 Submit final version to Owner in hard copy and electronic format. Provide 4 (four) hard copies and 
two (2) electronic copies on USB drives. 

 
 
1.2 OPERATION AND MAINTENANCE MANUAL FORMAT 

.1 Organize data in the form of an instructional manual. 

.2 Binders: vinyl, hard covered, 75mm, three D-rings, loose leaf, 216 x 279 mm, with spine and face 
pockets. Binder content to be filled to 2/3 of the binder. 

.3 When multiple binders are used, correlate data into related consistent groupings. Identify contents of 
each binder on spine. Provide separate binders for Division 15, 16, and 17.  

.4 Cover: Identify each binder with typed title “Operation and Maintenance Manual”, name of Project or 
Facility, name of Owner, contract name and number, and subject matter of contents. Handwritten or 
laser originals are unacceptable. Owner and Facility name to be in all caps. Facility name to have the 
largest and boldest print.  

.5 Arrange content by systems, process flow, under Section numbers and sequence of Table of 
Contents. 

.6 Provide mylar tabbed fly leaf for each separate Product or system, with typed description of Product 
and major component parts of equipment. 

.7 Text: Manufacturer's printed data, or typewritten data. 

.8 Drawings: provide with reinforced punched binder tab. Bind in with text; fold larger drawings to size of 
text pages. 

.9 Provide electronic copy of manual in PDF format.   

.10 Provide electronic copy of Shop Drawings in manual as .pdf files and 1:1 scaled CAD files in .dwg 
format on USB flash drive. 
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1.3 OPERATION AND MAINTENANCE MANUAL – GENERAL CONTENT 

.1 Table of contents for each volume.  

.2 Introductory information including: 
.1 Date of manual submission. 
.2 Complete contact information for Consultant, subconsultants, other consultants, and Contractor, 

with names of responsible parties. 
.3 Schedule of Products and systems indexed to content of volume.  

.3 For each Product or system, include complete contact information for Subcontractors, Suppliers and 
manufacturers, including local sources for supplies and replacement parts.  

.4 Product Data: mark each sheet to clearly identify specific products, options, and component parts, 
and data applicable to installation. Delete or strike out inapplicable information. Supplement with 
additional information as required.  

.5 Reviewed Shop Drawings.  

.6 Permits, certificates, letters of assurance and other relevant documents issued by or required by 
authorities having jurisdiction.  

.7 Warranties. 

.8 Operating and maintenance procedures, incorporating manufacturer's operating and maintenance 
instructions, in a logical sequence. 

.9 Training materials as specified in Section 01790 - Demonstration and Training. 
 
 
1.4 OPERATION AND MAINTENANCE MANUAL - EQUIPMENT AND SYSTEMS CONTENT 

.1 Each Item of Equipment and Each System: include description of unit or system and component 
parts. Give function, normal operation characteristics, and limiting conditions. Include performance 
and/or engineering data and tests, and complete nomenclature and commercial number of 
replaceable parts.  

.2 Panel Board Circuit Directories: provide electrical service characteristics, controls, and 
communications. 

.3 Include installed colour coded wiring diagrams. 

.4 Operating Procedures: include start-up, break-in, and routine normal operating instructions and 
sequences. Include regulation, control, stopping, shut-down, and emergency instructions. Include 
summer, winter, and any special operating instructions. 

.5 Maintenance Requirements: include routine procedures and guide for trouble-shooting; disassembly, 
repair, and reassembly instructions; and alignment, adjusting, balancing, and checking instructions. 

.6 Provide servicing and lubrication schedule, and list of lubricants required. 

.7 Include manufacturer's printed operation and maintenance instructions. 
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.8 Include sequence of operation by controls manufacturer. 

.9 Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams required for 
maintenance. 

.10 Provide installed control diagrams by controls manufacturer. 

.11 Provide Contractor's coordination drawings, with installed colour coded piping diagrams. 

.12 Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and 
control diagrams. 

.13 Provide list of original manufacturer's spare parts, current prices, and recommended quantities to be 
maintained in storage. 

.14 Include testing and balancing reports. 

.15 Include additional content as specified in technical Specifications sections. 
 
 
1.5 OPERATION AND MAINTENANCE MANUAL - PRODUCTS AND FINISHES CONTENT 

.1 Include Product data, with catalogue number, options selected, size, composition, and colour and 
texture designations. Provide information for re-ordering custom manufactured Products. 

.2 Instructions for cleaning agents and methods, precautions against detrimental agents and methods, 
and recommended schedule for cleaning and maintenance. 

.3 Include an outline of requirements for routine and special inspections and for regular maintenance to 
ensure that on-going performance of the building envelope will meet the initial building envelope 
criteria. 

.4 Include additional content as specified in technical Specifications sections. 
 
 
1.6 OPERATION AND MAINTENANCE MANUAL - WARRANTIES CONTENT 

.1 Separate each warranty with index tab sheets keyed to Table of Contents listing. 

.2 List each warrantor with complete contact information. 

.3 Warranties are to be executed by warrantor. Co-execute submittals where applicable.  

.4 Provide two (2) copies of each warranty.  

.5 Verify that documents are in proper form and contain full information. Ensure that warranties are for 
the correct duration and are in Owner’s name. 

.6 Include maintenance bond(s).  
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1.7 WARRANTY MANAGEMENT PLAN 

.1 Develop and submit warranty management plan for Consultant approval. 

.2 Warranty management plan information to include: 
.1 The role and responsibilities of personnel associated with warranty process including contact 

information. 
.2 A communication procedure for the Owner to notify the Contractor of construction warranty 

defects and assign a priority level for corrective action.  
.3 A monitoring and reporting process to log, schedule corrective action, and obtain acceptance of 

correction from Owner for each warranty item. 
.4 A procedure and status of tagging of equipment covered by extended warranties.  
.5 Provide list for each warranted equipment, item, feature of construction or system indicating:  

.1 Name of item.  

.2 Model and serial numbers. 

.3 Location where installed.  

.4 Organization, name and phone numbers of manufacturers or suppliers. 

.5 Organization, names and phone numbers of persons to call for extended warranty service. 

.6 Names, addresses and telephone numbers of sources of spare parts.  

.7 Warranties and terms of warranty: include one (1) year warranty of construction. Indicate 
items that have extended warranties and show separate warranty expiration dates.  

.8 Status of receipt of warranty submission. 

.9 Warranty certificate number as applicable. 

.10 Start date and duration of warranty period.  

.11 Summary of maintenance procedures required to maintain warranty. Identify if copies of 
maintenance instructions are posted near selected pieces of equipment where operation is 
critical for warranty and/or safety reasons. 

.12 Cross-reference to specific pertinent Operation and Maintenance manuals. 

.3 Thirty (30) days prior to expiry of the standard warranty period, Contractor is to schedule a joint 
warranty inspection to include the Owner and their representatives and the Consultant. 

.4 Contractor to promptly coordinate with Owner, schedule, and correct all warranty items noted in 
warranty inspection. 

 
 
1.8 WARRANTY TAGS 

.1 Tag, at time of installation, each warranted item. Provide durable, oil and water-resistant tag 
approved by Consultant.  

.2 Attach tags with copper wire and spray with waterproof silicone coating.  

.3 Do not fill out date of acceptance until project achieves occupancy.  

.4 Indicate following information on tag:  
.1 Type of product/material.  
.2 Model number.  
.3 Serial number.  
.4 Contract number.  
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.5 Warranty period.  

.6 Inspector's signature.  

.7 Contractor name.  
 
 
1.9 COMMISSIONING MANUAL 

.1 Prepare a separate comprehensive commissioning manual, in the language of the Contract, using 
personnel qualified and experienced for this task documenting start-up reports, testing and 
commissioning activities, and performance testing. 

.2 Submit draft format of the commissioning manual for Consultant’s review. If required by Consultant’s 
review comments, revise manual contents and resubmit for Consultant’s review. If required, repeat 
this process until Consultant accepts the draft manual in writing. 

.3 Submit the final commissioning manual two (2) weeks prior to application for Substantial 
Performance for Consultant’s review. If required by Consultant’s review comments, revise manual 
contents and resubmit for Consultant’s review. If required, repeat this process until Consultant 
accepts the draft manual in writing. 

.4 Format binders in a manner similar to the Operation and Maintenance Manual format. 

.5 Commissioning Manual to include all paperwork related to equipment start up, equipment and 
material testing, commissioning documents, performance testing, and operator training records. 

.6 Consultant acceptance and Owner receipt of the final version of the commissioning manual is a 
requirement to apply for [Substantial Performance] [Ready-for-Takeover].  

.7 Submit final version to Owner in hard copy and electronic format. Provide 4 (four) hard copies. 
Provide two (2) electronic copies on USB drives. 

 
 
1.10 CONTRACTOR’S AS-BUILT DRAWINGS 

.1 Submit final as-built drawings in the form specified in Section 01320 – Construction Progress 
Documentation to Consultant. 

 
 
1.11 FINAL SURVEY 

.1 Submit final site survey certificate in accordance with Section 01710 - Examination and Preparation, 
certifying that elevations and locations of completed Work are in conformance, or non-conformance 
with Contract Documents.  

 
 
1.12 PROGRESS PHOTOGRAPHS 

.1 Consolidate and submit progress photographs on USB drive. 

.2 Progress photographs on the USB drive to be organized by folder and date of submission. 
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1.13 SPARE PARTS, MAINTENANCE MATERIALS, AND SPECIAL TOOLS 

.1 Supply spare parts, maintenance materials, and special tools in quantities specified in technical 
Specifications sections. 

.2 Ensure spare parts and maintenance materials are new, not damaged nor defective, and of same 
quality, manufacturer, and batch or production run as installed Products. 

.3 Provide tags for spare parts and special tools identifying their function and associated Product. 

.4 Deliver to and store items at the WWTS in a location as directed by Owner. Store in original 
packaging with manufacturer’s labels intact and in a manner to prevent damage or deterioration. 

.5 Catalogue all items and submit to Consultant an inventory listing organized by Specifications section. 
Include Consultant reviewed inventory listing in operation and maintenance manual. 

 
 

END OF SECTION 
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1.1 ADMINISTRATIVE REQUIREMENTS 

.1 Demonstrate and provide training to Owner’s personnel on operation and maintenance of equipment and 
systems two (2) weeks prior to scheduled date of Equipment Startup. 

.2 Owner will provide list of personnel to receive training and will coordinate their attendance at agreed 
upon times. 

.3 Coordinate and schedule demonstration and training provided by Subcontractors and Suppliers. 

.4 Attendance sheet to be provided by Contractor for training session. All Owner personnel to sign 
attendance sheet. Provide copy to Owner. 

 
 
1.2 PREREQUISITES TO DEMONSTRATION AND TRAINING 

.1 Testing, adjusting, and balancing has been performed in accordance with Contract Documents. 

.2 Equipment and systems are fully operational. 

.3 Copy of completed operation and maintenance manual is available for use in demonstration and training.  

.4 Conditions for demonstration and training comply with requirements specified in technical Specifications. 
 
 
1.3 SUBMITTALS 

.1 Submit schedule of time and date for demonstration of each item of equipment and each system thirty 
(30) Working Days prior to designated dates, for Owner approval. Training schedule to allow for and 
accommodate Owner’s staff availability.  

.2 Provide training plan for each Manufacturer training session containing the following minimum 
information: 
.1 Title and objectives. 
.2 Recommended attendees (e.g., Managers, Engineers, Operators, Facility Maintenance, etc.) 
.3 Course description and syllabus. 
.4 Training materials and equipment requirements. 
.5 Resumes of Manufacturer representatives providing the training. 

.3 Provide copies of completed operation and maintenance manuals and training materials for use in 
demonstrations and instructions. 

.4 Provide attendance sheet identifying the time and date of each demonstration and list of persons present. 

.5 Provide training certificates after each training session for each attendee.  

.6 Submit a Training Manual including training materials, reports, and operator training certificates within 
one (1) week after completion of demonstration, that demonstration and instructions have been 
satisfactorily completed. 
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1.4 DEMONSTRATION AND TRAINING 

.1 Demonstrate start up, operation, control, adjustment, troubleshooting, servicing, and maintenance of 
each item of equipment and system. 

.2 Identify acceptable tolerances for system adjustments in all operating modes.  

.3 Provide procedures for dealing with abnormal conditions and emergency situations for which there is a 
specified system response. 

.4 Complete specific equipment training as prescribed in technical specification sections. Training to include 
classroom and field training, including troubleshooting and operation of equipment under non-typical 
operating conditions. 

.5 Allow for each training session to be completed two (2) times to accommodate multiple staff shifts. 

.6 Allow for multiple trips to conduct training. 

.7 Instruct personnel in phases of operation and maintenance using operation and maintenance manuals as 
basis of instruction. 

.8 Review operation and maintenance manual in detail to explain all aspects of operation and maintenance. 

.9 Prepare and insert additional information in operation and maintenance manual if required. 
 
 
 

END OF SECTION 
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1.1 INTENT OF SECTION 

 This Section provides the basis for the development of construction sequencing and identifies 
scheduling and plant operational constraints that must be taken into account by the Contractor when 
performing the work.  

 Alternative sequencing and methods proposed by the Contractor will be considered subject to 
approval of the Owner and the Consultant and provided that ongoing plant operation can be 
maintained continuously at all times.  

 All affected parties will be involved in reviewing and optimizing the overall Construction Sequence 
with a view of facilitating construction in an efficient, safe, coordinated, and timely fashion that 
maintains operation of all existing systems throughout. The Contractor shall however be solely 
responsible for the overall coordination and sequencing of all construction activities in accordance 
with the Contract requirements and subject to the Consultant’s review and approval. 

 
1.2 GENERAL OUTLINE OF PROCEDURES 

 The following general construction sequence is intended to identify potential constraints to the 
construction schedule, in order that risks to the existing facility and building support systems are 
reduced and that the existing performance is maintained during the entire construction and 
commissioning period. The intent of this section is not to identify every constraint that will potentially 
affect the Contractor’s flow of work.  

 Construct all new works in a manner that minimizes interference with existing processes.  

 Modifications can proceed with controlled interference to the operation of the existing facility. Flows 
will continue through the existing facility while proposed new works are under construction. Bringing 
new works into operation will affect certain operational procedures and these must be discussed with 
and approved by the Owner and Consultant before proceeding.  

 Contractor supplied backup equipment is to be available at all times, unless risk of non-availability 
has been properly assessed and has been accepted in writing by the Owner and the Consultant. 
Verify backup equipment operation prior to proceeding with related shutdowns. Documented 
contingency plans must be in place prior to any operations that may affect existing systems.  

 Contractor shall ensure standby power is available continuously. Interruptions to standby power 
availability to new or existing process equipment of very short durations (e.g., less than one hour) 
may be permitted, but only under specified conditions and prior approval from the Owner and 
Consultant.  

 Maintain automatic monitoring and alarm systems during off-hours, or provide on-site, competent off-
hours supervision. 

 
1.3 RESPONSIBILITIES 

 Operations staff will only take over responsibility for operating new equipment and systems that have 
been properly and successfully started up, tested, commissioned and trial operated, including 
operator training, and accepted in writing by the Consultant and Owner.  
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 Reliance on and acceptance of responsibility for new automatic controls by Owner will occur only 
after the system is properly and fully commissioned (refer to Section 01021 – Testing, 
Commissioning, and Trial Operation).  

 Contractor is to maintain all new equipment in accordance with the manufacturer’s latest written 
instructions until Substantial Performance. Contractor must keep a maintenance log indicating when 
required maintenance has been completed. Breakdowns of new equipment followed by failure of 
backup equipment due to faulty installation or lack of due diligence, resulting in spills or unacceptable 
sewer backup and/or sewage bypassing before Substantial Performance, will be the Contractor's 
responsibility.  

 
1.4 COORDINATING CONSTRUCTION WITH OPERATION OF EXISTING FACILITIES 

 Closely coordinate all activities on site and in the existing buildings including pipe connections, 
building connections, electrical connections, and all other interfaces with existing infrastructure with 
Owner and/or designated representative. 

 Recognize that the existing facility operates 24 hours per day, seven days per week, 365 days per 
year. In the event of conflict between construction operations and routine facility operations, facility 
operations shall always have priority. Avoid interfering with routine facility operations and 
maintenance. Reschedule construction activities, if required, at no change in Contract price. 

 
1.5 SCHEDULING 

 Contractor to prepare a preliminary schedule of activity that could have an impact on the existing 
plant processes and building systems. Note that this scheduling requirement is in addition to 
requirements outlined in Section 01320 – Construction Progress Documentation.  

 The 4-week rolling schedule is to be updated weekly and include a detailed schedule of activities for 
the four (4) weeks following.  

 During critical activities, meet each day prior to commencing work to review the day's scheduled 
activities. 

 Identify temporary shutdowns or requested operational changes a minimum of thirty (30) days in 
advance. Fourteen (14) days before the intended shutdown or operational change, define a specific 
date. Confirm the date and time 72 hours in advance. Owner will review the proposed temporary 
shutdown or operational change.  

 For each temporary shutdown, or requested operational change, provide a written plan identifying:  
 Length of shutdown.  
 Manpower assignment and contact list.  
 Material and equipment resources required.  
 Contingency plans for equipment or component failure.  
 Contingency plans for foreseeable conditions such as power failure, component failure, higher or 

lower than expected process variables.  
 List of all related items to be completed prior to proceeding with the shutdown or process 

disruption.  

 Review plan with Owner and Consultant and incorporate comments and required changes. 
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 Prior to commencing work, review plan and inform Consultant and Owner that all required resources 
are available. Submit plan as noted in Article 1.5.4 to allow sufficient time for Owner to submit to 
MECP for review, where there is a risk that facility performance may be impaired.  

 
1.6 NORMAL PLANT DELIVERIES AND ACCESS 

 Contractor to maintain Owner’s access to existing facilities at all times. 

 Periodic delivery of materials and equipment and/or regular maintenance activities may take place 
over the duration of the Contract. The Contractor will cooperate with operations staff in facilitating 
access for these deliveries. 

 
1.7 EXISTING FACILITIES 

 Existing isolation valves and gates may be considered for use by the Contractor to isolate sections of 
the works.  

 Owner provides no guarantee that existing equipment is adequate for tight shutoff or suitable for 
health and safety requirements. The Contractor is to provide additional devices such as blind flanges, 
sandbagging, etc., as necessary to complete the work.  

 All valves, gates, etc., are to be operated by Owner staff in cooperation with the Contractor. Both the 
Contractor and Owner are to provide separate lock out devices on actuators, disconnects, etc. 
Provide written notice to Owner prior to requesting opening/closing valves or installing/removing 
gates. 

 
1.8 OFF-HOURS SUPERVISION 

 The facility is attended by operations staff Mondays to Fridays, from 8:00 a.m. to 4:00 p.m. The 
facility is generally unattended on weekends and holidays, but operations staff may visit the site if 
required due to normal or emergency operations.  

 Essential existing equipment functions are monitored and alarmed. Operations staff respond to 
alarms.  

 Existing annunciator and alarm system is to be maintained at all times. Temporary similar systems 
may be used where acceptable to Owner and Consultant.  

 Prior to putting new equipment or systems into service, connect, verify and demonstrate to Owner 
and the Consultant remote alarming/annunciation to the SCADA system, following all required 
procedures for acceptance of demonstration.  

 Following disruption of existing systems and/or equipment, re-verify that alarms and monitoring 
devices are functioning correctly, following all required procedures for re-verification acceptance.  

 Where critical functions are not monitored to the satisfaction of the Owner, provide competent 
supervision until such time that work and controls, and monitoring are complete.  

 Contractor to have senior staff on-call to respond immediately during critical shutdowns or initial 
operation of equipment where there is a risk to facility operations.  
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1.9 TEMPORARY ELECTRICAL SERVICES 

 Refer to Section 01510 – Temporary Utilities for additional information. 

 In order to provide temporary power required during construction, the Contractor shall provide their 
own temporary power and will be responsible for all permits that may apply. Contractor shall prepare 
a temporary power plan and submit a copy to the Consultant for review and approval. Contractor to 
coordinate with the local Utility, as required, for construction power. 

 
1.10 GENERAL CONSTRUCTION SEQUENCE 

 The following construction sequence information is not intended to provide a complete and 
exhaustive list of the tasks to be undertaken to complete the works, but rather is intended to offer 
some suggestions on how the work could proceed and to assist the Contractor in understanding the 
complexity of the overall project. Other variations and options are likely available and can be 
suggested by the Contractor in order to expedite schedule, reduce costs, minimize disruption, reduce 
risk, etc. It is, however, paramount that the existing plant and all associated building systems remain 
in operation throughout all of the construction period or until such a time as replacement systems are 
in place and commissioned and with an appropriate amount of continued redundancy.  

 The General Construction Sequence may not outline the specific equipment testing, commissioning, 
and operator training requirements. Refer to Section 01021 – Equipment Testing Commissioning and 
Operator Training for related requirements. 

 Unless noted elsewhere, Contractor to provide all temporary services required, including but not 
limited to diversion pumping, ventilation, power, fibre, programming and automation, as may be 
required to facilitate the Work. The following sequence and constraints does not include all temporary 
work that may be required. 

 Possible Sequence (other options can be suggested by the Contractor): 
 The existing aerated lagoon and facultative lagoon shall remain in operation while the new 

mechanical treatment plant and its associated buildings are being constructed. 
 Prior to the start of construction of the new plant, the following steps should be considered:  

.1 Construct the new gravity overflow pipe from as close to MH 02 as possible, without 
interfering existing gravity pipe, along MH03, MH05 to MH 18. This pipe can be used as 
temporary bypass.  

.2 Bypass raw sewage out of existing MH 31 into aeration lagoon.  

.3 Complete installation and tie-in at MH 02 and MH 31. Block raw sewage feed into the influent 
pumping station. Block inlet pipe into aeration lagoon. Install MH 18 and make connection to 
existing lagoon influent pipe. Allow raw sewage flow to go around the new plant. 

 Construct new raw sewage pumping station, headworks, grit channels, aeration tanks, secondary 
clarifiers, process building, UV disinfection building. 

 Construct new outfall sewer to connect the UV Disinfection effluent to the existing facultative 
lagoon outfall chamber prior to the new plant being commissioned. 

 The existing building will be powered from the new plant. Construct new poles, trenches, wires to 
connect existing building to the new plant. Once electrical is commissioned at the new plant, shut 
down and demolish related electrical services in the existing building.  

 Seed the extended aeration plant using sludge from existing aeration lagoon or elsewhere. 
Contractor shall work with the Owner, Consultant and Operator to develop the biological 
commissioning plan, in accordance with requirements with Specification 01021.  
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 WAS storage lagoon (previously aeration lagoon) draining shall not occur until after new 
mechanical plant is operational. The liquid in WAS lagoon and facultative lagoon shall be 
pumped back to MH 02 (flow paced) to receive treatment after new plant is commissioned.  

 Construct the newly converted equalization lagoon (previously facultative lagoon) return pipe and 
decant structure/pipe into the decant pump station. Commission the decant pump station.  

 MH 19 may be constructed at the same time as the decant pump station.  
 Arena Creek Relocation shall not commence earlier than summer 2026, outside of the natural 
heritage permitting windows. 

 Existing lagoon de-sludging is not required. However, localized sludge relocation may be 
necessary to facilitate construction. Sludge can be relocated within the existing lagoon cells. 

 
1.11 TIE-INS AND DIVERSION PUMPING 

 Construction of the works will include a number of process and electrical tie-ins. Operations staff will 
need to be consulted a minimum of 30 days in advance of any intended tie-ins and/or shutdowns, 
unless noted elsewhere herein. Contractor to provide estimated time required for any shutdowns and 
abide by all operator instructions regarding duration and timing of shutdowns. 

 Temporary diversion pumping may be required during the following operating scenarios. Contractor 
to consider other scenarios where bypass pumping is deemed necessary to execute the Work.  

 To facilitate construction of the temporary sanitary bypass pipe from influent manhole to aeration 
lagoon, temporary bypass pumping is required from existing MH31 to aeration lagoon. Provide 
sufficient pumping capacity to accommodate a range of flows.  

 The plant influent flows vary significantly throughout the year, with the highest flow generally 
occurring in March and April. Contractor shall select pump sizes based on when bypass pumping 
will occur and submit a bypass pumping plan for approval by Consultant and Owner.  

 The range of flow for the temporary bypass pumping station, based on plant historic flow data, is 
as follows:  

 
 Average Day 

Flow (m3/d) 
Peak Monthly 
Flow (m3/d) 

Peak 
Instantaneous 

Flow (m3/d) 
January 3583 8533 16842 
February 3519 7601 16539 
March 4020 8352 18892 
April 4466 8953 20989 
May 3253 6672 15289 
June 2604 4347 12240 
July 2750 7158 12925 
August 2487 6009 11689 
September 2075 3237 9751 
October  1885 4058 8860 
November 1960 3193 9214 
December 2885 8659 13558 

 Contractor to submit a plan for proposed flow management. This plan shall be submitted at least 
three weeks in advance on the planned connections. Contractor to consider completing work in dry 
weather and after hours to reduce volume of flow to be managed. Contractor to consider use of 
bypass pumps, vacuum truck or other methods for flow management.  

 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SETTING OUT 

 Be responsible for vertical and horizontal control by setting centrelines, batter boards and grade 
pickets from reference points and benchmarks provided by Consultant. Employ a qualified surveyor 
to set out and confirm grid lines, elevations, levels, squareness, etc. 

 
 
1.2 SURVEY PINS 

 Have property markers, iron pins and square iron bars, disturbed or lost in the course of construction 
replaced by an Ontario Land Surveyor at no cost to the Owner.  

 
 
1.3 MINOR LOCATION CHANGES 

 The Consultant, at their discretion, may direct or approve minor changes requested by Contractor in 
route or location of new utilities or structures during construction. However, any such change in 
location shall not be considered as a basis for a claim for extra compensation regardless of reason 
for changing location.  

 
 
1.4 EXISTING UTILITIES  

 Assume full responsibility for protection of known under and above ground utilities, such as water, 
sewer and gas mains and house connections, hydro and telephone poles, wires and conduits, 
whether or not they are shown on the plans. Where depth or location of any of these utilities has 
been shown on the plans, such information is not guaranteed. The Contractor shall be responsible 
for location of all utilities. All utilities are not necessarily shown on Contract Drawings. 

 Items encountered below grade not shown on Contract Drawings shall be immediately brought to the 
attention of the Consultant and/or the Owner.  

 
 
1.5 OBSTRUCTIONS  

 Obtain direction from the Owner of utility before exposing, moving or supporting utilities.  

 Exercise proper caution in excavation and repair and make good at own expense any and all 
damage done to existing services, provided their location has been shown or staked out substantially 
correctly. 

 No payment shall be made for additional work or delays resulting from the presence of structures 
including pipes, conduits, poles and overhead wires that are known to exist but do not require 
permanent realignment or relocation, although they may require temporary relocation, support or 
protection. 

 No extra compensation shall be made for crossing under or over existing mains or services known to 
exist that do not require realignment.  
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1.6 DUST AND DIRT CONTROL 

 When so requested by Consultant, scrape on-site roads and off-site roadways leading to site clean of 
earth tracked by construction traffic and hose down. Refer to Section 02370 - Erosion and 
Sedimentation Control. 

 
 
1.7 MAINTENANCE OF TRAFFIC 

 Maintain traffic thoroughfares on construction site including access and route to site.  

 Bridge open excavations where necessary to maintain traffic on roads and driveways and provide 
every facility for pedestrian traffic across and around the excavations. 

 Maintain traffic on public roadways at all times unless Municipality’s permission is obtained to close a 
road. Notify Police and Fire Department of blockage and detour roads prior to closing road. 

 All traffic control shall be provided in accordance with Book 7 of the Ontario Highway Traffic Manual. 
Traffic plan shall be provided to the Consultant and Owner for approval prior to any work 
commencing on municipal roads. 

 Refer to Division 1 for Construction Facilities and Temporary Controls.  
 
 
1.8 OPSD AND OPSS 

 Various Ontario Provincial Standards (OPSD) and Ontario Provincial Specifications (OPSS.MUNI) 
form part of this Contract but are not reproduced herein. The Contractor shall obtain and have a copy 
of these Drawings and Specifications available on-site for execution of the Work. 

 All references to measurement for payment in the OPSD and OPSS.MUNI documents do not apply 
to this Contract. 

 
 
PART 2 - PRODUCTS 

2.1 NOT APPLICABLE.  

 Not Applicable.  
 
 
PART 3 - EXECUTION 

3.1 NOT APPLICABLE 

 Not Applicable.  
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 GENERAL 

 Comply with all requirements of applicable Construction Safety Act and Occupational Health and 
Safety Act.  

 Comply with all requirements of the Ontario Provincial Standard Specifications, Sections 510 and 
902. 

 Visit and examine the site and note all characteristics and features affecting the Work. 

 Prior to demolition, clearly mark equipment, piping, wiring to be removed and review with Owner and 
Consultant prior to proceeding with work. Demolish existing services and/or equipment to be made 
obsolete by new installation. Remove associated piping back to mains. Remove all anchors, bolts, 
etc. and make good on all concrete repairs. 

 
 
1.2 PROTECTION OF EXISTING CONSTRUCTION AND OPERATIONS 

 Take all available measures to protect the existing construction, finishes, etc. Make good all damage 
to existing construction to the satisfaction of the Consultant at no cost to the Owner.  

 Do not interfere with use of adjacent properties and roadway.  
 
 
1.3 PROTECTION OF EXISTING OPERATIONS 

 Complete demolition in a manner that does not disrupt the Owner’s existing operations and in-service 
infrastructure.  

 Protect process equipment and tankage from damage due to demolition. Take all necessary 
precautions to ensure debris does not enter process tankage or impact process equipment. 

 
 
1.4 CLEANOUT 

 Unless indicated otherwise, the Contractor is responsible to flush all material from piping systems 
and drain. Piping to be abandoned in place is to be capped and/or sealed. Piping to be demolished is 
not to be removed until flushed and cleaned.  

 
 
1.5 DESIGNATED SUBSTANCES 

 Refer to Division 1. 
 
 
1.6 DEMOLITION 

 Carry out demolition in an orderly and careful manner.  

 Carry out demolition in accordance with municipal, local, provincial authorities and the O.P.S.S.  
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 Keep work wetted down to prevent dust.  

 Refer to contract drawings and related specification sections for demolition work.  

 The Contractor must submit a demolition plan clearly showing sequencing, method of demolition, 
temporary supports, etc. All drawings for structural elements must bear the signature and stamp of a 
Professional Engineer licensed in the Province of Ontario.  

 Only non-explosive demolition techniques are permitted.  
 
 
1.7 CLEAN-UP 

 Except as noted on drawings, demolished materials become the property of the Contractor. Remove 
from site and dispose of as per Division 1. 

 Upon completion, fully clear and clean the grounds to pre-construction condition and make good all 
damage. 

 
 
PART 2 - PRODUCTS 

2.1 NOT APPLICABLE 

 Not Applicable. 
 
 
PART 3 - EXECUTION 

3.1 NOT APPLICABLE 

 Not Applicable. 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 SUMMARY 

.1 Comply with Division 1 – General Requirements. 

.2 Section includes: 
.1 Control of groundwater and surface runoff. 
.2 Pumping, handling, water quality clarification, and discharge of drainage water from construction 

site. 
.3 Coordinating dewatering work with requirements of other trades and units of work affected by 

dewatering operations. 
.4 Design, labour, products, equipment and services necessary for dewatering Work in accordance 

with the Contract Documents. 
 
 
1.2 REFERENCES  

.1 Ontario Provincial Standard Specifications 
.1 OPSS 517 – Construction Specifications for Dewatering for Excavations. 

 
 
1.3 DEFINITIONS 

.1 Subgrade: 
.1 Surface to which excavations are made for the purpose of construction of the Work in 

accordance with the Contract Documents. Subgrade as defined does not include additional 
depths of excavation that may be required or ordered to obtain suitable foundation conditions. 

 
 
1.4 SYSTEM DESCRIPTION 

.1 Design and Performance Requirements: 
.1 The Contractor shall retain a Professional Hydrogeologist and/or Geotechnical Engineer licensed 

in the Province of Ontario to design, prepare and oversee the construction and operation of a 
suitable dewatering system to control ground water and surface run-off on the site to allow for 
efficient and safe installation of the permanent Works (as necessary to complete the work). 
Cambium Inc. is precluded from being retained by the Contractor. 

.2 The Contractor and Contractor’s Hydrogeologist and/or Geotechnical Engineer are to review the 
Geotechnical Investigation Report (Cambium Inc., December 18, 2024), the Hydrogeological 
Assessment Report (Cambium Inc., March 7, 2025). 

.3 The Contractor’s Hydrogeologist and/or Geotechnical Engineer shall take full responsibility for 
the review and interpretation of the factual results of the available Technical Reports and shall 
determine if any further investigative work is required to prepare a suitable dewatering system. 
Additional investigation shall beat the Contractor’s expense. 

.4 Consider the lateral tracking of groundwater underneath existing structures. 

.5 Select and design dewatering system to control groundwater flows to allow construction to 
proceed under substantially dry subgrade conditions. 
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.6 Design dewatering system so that settlement is not caused by extraction of fine particles from 
soil during dewatering. Demonstrate to acceptance of consultant that discharge to surface water 
meets the required regulations (i.e. Provincial Water Quality Objectives, etc.). 

.7 Coordinate the Dewatering Program with the requirements of Section 02315 – Excavation, 
Trenching and Backfilling, which may include the design and construction of excavation shoring 
systems, excavation strategies, and backfilling operations. Consider challenges of control of 
water at the soil-rock interface, where applicable. 

.8 Prevent any surface run-off from entering excavations. Construct ditches, berms, extended shaft 
sheeting, or collar and similar items or other means, as required, to divert water away from 
excavations. Do not allow silt laden runoff water to enter watercourses or treatment facility. Direct 
runoff flows to siltation ponds or catchment areas before discharging. 

.9 Maintain groundwater level at a minimum depth below subgrade level as directed by the 
Contractor’s Hydrogeologist and/or Geotechnical Engineer, to permit placing geotextiles, 
underdrains, concrete mud mat, Granular Engineered Fill, concrete, and similar items on firm, 
dry, undisturbed subgrade. 

.10 Maintain groundwater at required levels until: 
.1 Structure is completely built where designed self-weight of structure resists the buoyancy 

forces. 
.2 Leakage testing is successfully completed for liquid retaining structures, in accordance with 

applicable specifications and to the satisfaction of the Consultant. 
.3 Backfilling to final grade is complete. 
.4 Underdrains and other permanent devices which protect the structures against buoyancy are 

operational. 
.11 Prevent destabilization, heaving, or shear failure of the sides and bottom of excavation. 
.12 Prevent damage to or displacement of structures from groundwater pressures. 
.13 Obtain Consultant’s written consent prior to allowing a rise in groundwater level or prior to 

shutting down of a dewatering operation. 
.14 Repair or replace any structure or Works damaged due to dewatering at no expense to the 

Owner. 
.15 Supply standby equipment and power to ensure no disruption to dewatering operations. 
.16 Electrically operate equipment, except standby power equipment, to minimize noise impact on 

adjacent properties. 

.2 Dewatering Discharge Requirements: 
.1 Discharge water must comply with the MECP PTTW/EASR prior to release.  
.2 Contractor to determine any requirement for additional treatment prior to discharge. 
.3 Have dewatering systems, including discharge and abandonment, comply with requirements of 

Ontario Water Resources Act (OWRA) and other relevant legislation. 
.4 The Contractor shall be responsible for monitoring all construction dewatering activities and 

complying with all MECP PTTW/EASR requirements. 
.5 The Contractor shall comply with the applicable Fisheries Timing Windows where no in-stream 

works or discharging to the creek shall be conducted outside of the approved window. 
.6 Under no circumstances is the dewatering discharge to be directed to the sanitary sewer system 

or WWTS. 
 
1.5 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Dewatering Program: 
.1 The Contractor’s Hydrogeologist and/or Geotechnical Engineer shall be responsible for the 

preparation of the Dewatering Program which will be submitted in the form of a Plan document. 
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.2 The Dewatering Program must be stamped by a Professional Engineer and/or Hydrogeologist 
licenced in the province of Ontario. 

.3 The Dewatering Program must outline location and dimensions of the Contractor’s proposed pre-
treatment measures, such as fractionation tanks, dewatering bags, settling basins, or other 
treatment facilities to remove suspended solids before discharging to municipal storm sewers, 
watercourses, or drainage areas.  

.4 The Dewatering Program must include a proposed layout of the pre-treatment measures, as well 
as a maintenance schedule. 

.5 Demonstrate to acceptance of Consultant that dewatering system is functioning in accordance 
with design requirements in advance of excavation. 

.6 The Dewatering Program must include a contingency plan that will be implemented if the 
proposed pre-treatment measures fail to adequately remove suspended solids. 

.7 The Dewatering Program must indicate the location of generators and other noise-producing 
equipment with anticipated decibel levels, dewatering discharge and monitoring points, 
groundwater observation wells, and siltation ponds with dimensions and filter media 
specifications, as required. 

.8 The Dewatering Program shall be coordinated with the Contractor’s Settlement and Groundwater 
Monitoring Plan prepared in accordance with Section 02450. 

.9 The Dewatering Plan must demonstrate that it will meet the requirements of the MECP 
PTTW/EASR, specifically but not limited to the quantity of dewatering. 

.10 The Dewatering Program submitted in the form of a Plan document must be approved by the 
Consultant, prior to the Contractor mobilizing to site. Allow a minimum of 14 days for review of 
the Dewatering Program submittal. 

.11 The Dewatering Program must include the following: 
.1 The definition of turbid water as any discharge water or diverted water with a maximum 

increase of 5 nephelometric turbidity units (NTUs) above the receiving watercourse’s 
background levels. Where no background sample is available, turbid water shall be defined 
as any discharge water with a total suspended solids (TSS) concentration of 25 mg/L for 
watercourses.  

.2 The Contractor’s commitment not to discharge turbid water to any watercourse, municipal 
sewer, WWTS. In addition, if the discharge water appears turbid, dewatering operations must 
cease immediately, and pre-treatment measures must be modified to enhance settling and 
filtration of suspended sediment, in accordance with the Contractor’s contingency plan.  

.3 The Contractor’s Hydrogeologist and/or Geotechnical Engineer’s acknowledgement that it 
has read, and that the Dewatering Program will comply with, all terms and conditions of the 
MECP MECP PTTW/EASR. Contractor to include cost for any additional on-site investigation 
required to prepare the Dewatering Program Plan. 

.4 Turbidity sampling locations and frequency (minimum of once per day at discharge point and 
background sampling location during active dewatering). Discharge water to watercourse 
must be shown to be within the limits for all parameters listed in the PTTW/EASR. All 
sampling and laboratory analysis will be conducted at the Contractor’s own expense. All test 
results will be provided to the Consultant for review as soon as they are available. 

.2 Pre-Condition Survey 
.1 Perform a pre-condition survey, in accordance with Section 01110 – Summary of Work, of all 

existing structures located within 125 metres of any well used to temporarily control groundwater 
levels. The survey is to document with photographs, drawings and measurements, the condition 
of existing structures. This survey will be used for assessment of any damage to existing 
structures. 

  



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

DEWATERING 
Section 02140 

Page 4 of 8 
April 2025 

 
 

.3 Reports: 
.1 Measure and record, on a form accepted by the Consultant, total daily groundwater and drainage 

water discharge to each municipal sewer and/or watercourse resulting from temporary 
dewatering activities. Submit copies of records to the Consultant on a weekly basis. 

.4 Permits: 
.1 Contractor shall not draw water in excess of 50,000 L/d unless it is monitored according to MECP 

PTTW/EASR requirements. 
.2 The Contractor shall apply and pay for an EASR for construction dewatering purposes and 

review the Hydrogeological report on recommendations for dewatering. If a PTTW is necessary, 
the Contractor must inform the Consultant and Owner during the tender period to discuss this 
option.  

.3 Comply with requirements with respect to discharge sampling, testing, flow measurement, record 
keeping, and other requirements required by the MECP. Submit copies of records to the 
Consultant. Contractor is responsible for measuring and recording quantity of water taken from 
the site.  

 
 
1.6 QUALITY ASSURANCE 

.1 Qualifications: 
.1 The Contractor shall engage the services of a specialist dewatering contractor who has a 

minimum of 8 years of experience in the design and construction of dewatering systems for 
projects of similar size and complexity. 

.2 The Contractor, the Contractor’s Hydrogeologist and/or Geotechnical Engineer, and the 
dewatering contractor shall be responsible for the design, supply, installation and overall 
operation of the dewatering program and shall demonstrate sufficient previous project experience 
to suit the site-specific constraints associated with this project. To meet this requirement, the 
Contractor and their design engineers shall provide a minimum of (3) project examples in the 
past ten years from municipal water or wastewater facilities with dewatering rates ±25% of the 
anticipated rates for this project. 

 
 
1.7 SITE CONDITIONS 

.1 Examine the Geotechnical Investigation Report and Hydrogeological Investigation Report by 
Cambium Inc. and included in the tender package. 

.2 Determine if additional on-site investigation is required and include costs for such investigations and 
time within schedule. 

 
 
PART 2 - PRODUCTS 

2.1 EQUIPMENT 

.1 Dewatering Equipment: 
.1 Supply all temporary pipes, wells, deep wells, well-points, pumps, electrical generators, and 

other equipment required to facilitate Dewatering Program. 
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.2 Supply treatment equipment as required to comply with the discharge water quality requirements 
from the MECP PTTW/EASR. 

.3 Supply all temporary standby pumps and a generator with effective muffling devices to keep 
noise levels within limits acceptable to the Owner required to facilitate Dewatering Program. 

 
 
PART 3 - EXECUTION 

3.1 GENERAL CONSTRUCTION AND EXCAVATION SEQUENCE 

.1 Sequencing of excavation activities shall proceed in accordance with Division 1 and the Contractor’s 
Excavation and Backfilling Plan prepared in accordance with Section 02315.  

.2 Contractor shall prevent inflow from sewer and yard piping excavations into the excavation. 

.3 All excavation, trenching, installation and backfilling shall proceed in sections, in order to limit 
dewatering inflow. 

.4 Install clay trench barriers as indicated on the Civil Drawings, to mitigate groundwater inflow in the 
trenches. 

 
 
3.2 PREPARATION 

.1 Intercept and direct surface water away from excavations and monitoring equipment by use of dikes, 
curb walls, ditches, pipes, sumps or other means to existing storm drainage system to Consultant’s 
and local authorities’ acceptance. 

 
 
3.3 INSTALLATION 

.1 Install dewatering equipment and dewater to required levels before proceeding to excavate. 

.2 When required to sub-excavate because of unsuitable subgrade condition, dewater and monitor 
effectiveness of dewatering before proceeding to sub-excavate. 

.3 Take corrective measures as required to maintain groundwater at a sufficiently low level to meet 
performance requirements. 

.4 For installations outside of excavations, install dewatering system in covered trenches. Install shored 
trenches for pipes, headers and other dewatering equipment and cover if necessary, or protect by 
acceptable means. 

.5 Cover shored trenches and/or chambers constructed to house dewatering equipment with firmly 
secured steel plates matching existing adjacent surface grades to withstand construction loads. 
Maintain installation for the duration of the work. 

.6 During duration of operation, maintain dewatering systems safely to prevent hazard to public and in 
accordance with regulations and requirements of authorities having jurisdiction. 
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.7 Ensure dewatering systems are sufficiently insulated and protected for winter operation, if required 
by the Construction Schedule. 

.8 Clearly identify dewatering equipment locations and provide barricades as required to ensure worker 
and public safety. 

.9 Locate existing underground utilities and make provisions in dewatering system installation to 
accommodate any utility conflicts or interferences. 

.10 Coordinate work with relevant utility companies and authorities having jurisdiction. 

.11 Remove covers and shoring from trenches and chambers for dewatering operation, promptly backfill 
and restore surfaces to original condition. Match adjacent surfaces, in accordance with requirements 
of authorities having jurisdiction. 

.12 If sewer becomes blocked or has its capacity restricted as a result of dewatering operation, arrange 
and pay for cleaning with jurisdictional agency. 

.13 Flotation of Structures: 
.1 Maintain groundwater at sufficiently low levels to prevent damage or displacement of structures 

by groundwater pressures.  
.2 Protect completed structures or part of completed structures which would suffer displacement or 

other damage as a result of dewatering equipment failure by providing: 
.1 Standby dewatering equipment, connected directly to electrical generators, engaging 

automatically in case of power failure. 
.2 A positive means by which the structures may be flooded with water to neutralize exterior 

hydraulic pressures. 
.3 A combination of the two alternatives above. 

.14 Design and Operate Dewatering Systems: 
.1 To prevent loss of ground as water is removed. 
.2 To avoid inducing settlement or damage to existing facilities, completed Work, or adjacent 

property. 
.3 To relieve artesian pressures and resultant uplift of excavation bottom. 

.15 Standby power and equipment: 
.1 Provide sufficient redundancy in each system to keep excavation free of water in event of 

component failure. 
 
3.4 DEWATERING 

.1 Supply, install and operate additional dewatering measures necessary to carry out work. 

.2 Install filters, settling ponds, or similar installations to remove particulate matter. Until clearance of 
soil particles occurs, store water to allow sedimentation prior to discharge into appropriate sewer. 

.3 Dispose of precipitation and drainage water away and clear of Work area. Keep excavation dry. 

.4 Maintain continuous and complete effectiveness of installation including taking measures to prevent 
clogging of suction screens. Supply and install sufficient back-up pumping and power equipment to 
maintain uninterrupted operation. 
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.5 During backfilling maintain water level at such elevations to prevent flotation of structure. Continue 
with temporary dewatering measures until permanent drainage system is working and operational to 
the satisfaction of the Consultant.  

 
 
3.5 DRAINAGE AND EXCAVATED AREAS 

.1 Supply, install and maintain ditches of adequate size to intercept and collect surface and subsurface 
water and seepage which may enter excavations and divert water into sump to be drained or 
pumped into drainage channels or storm sewers as indicated on shop drawings. 

.2 Grade bottom of excavation for water to flow to filtered sumps and prevent water from ponding on 
excavation bottom. 

.3 Pre-filter groundwater before discharge. Filter at bottom of well to prevent pumping of fines. Perform 
additional surface filtering where necessary to limit particulates being discharged to Sewer Use By-
Law requirements. 

 
 
3.6 MONITORING GROUNDWATER WELLS 

.1 Four nested monitoring wells are available for use by the Contractor as determined by Dewatering 
Program. Refer to Hydrogeological Report for approximate locations of the monitoring wells. 

.2 Install and monitor observation wells as required by Dewatering Program. Construct wells in 
accordance with Ontario Regulation 903. Measure water levels observed in each observation well as 
per Dewatering Program and at least weekly and whenever system or component failures are 
discovered and whenever any event, including but not limited to flood, storms, changes in water 
surface elevation of nearby water bodies, may have caused a change in the groundwater elevation. 

.3 After groundwater level observation wells are no longer needed for monitoring groundwater levels, 
observation wells are to be properly decommissioned. The well abandonment method must satisfy 
the minimum requirements of Ontario Regulation 903 as amended by Ontario Regulation 128/03. 
The Contractor shall provide a copy of the written well record (for the abandonment) to the 
Consultant. 

.4 After groundwater level observation wells are no longer needed for monitoring groundwater levels, 
abandon observation wells, as required by regulations.  

 
3.7 DISPOSAL OF WATER 

.1 Discharging any surface water or groundwater into the facility shall not be permitted. 

.2 Treat water collected by dewatering operations, as required by the MECP PTTW/EASR, prior to 
discharge to watercourse. If water does not meet regulatory limits additional treatment of water on-
site or off-site is required. 

.3 Discharge water as required by discharge permit and in manner that will not cause erosion or 
flooding, or otherwise damage existing facilities, completed Work, or adjacent property. 

.4 Remove solids from temporary treatment facilities and perform other maintenance of treatment 
facilities as necessary to maintain their efficiency. 
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3.8 PROTECTION OF PROPERTY 

.1 Monitor for settlement of nearby structures in accordance with Section 02450 – Settlement, Vibration 
and Groundwater Monitoring. 

.2 Make assessment of potential for dewatering induced settlement. Provide and operate devices or 
systems, including but not limited to reinjection wells, infiltration trenches, and cutoff walls, necessary 
to prevent damage to existing facilities, completed Work, and adjacent property. 

.3 Securely support existing facilities, completed Work, and adjacent property vulnerable to settlement 
due to dewatering operations. Support shall include, but not be limited to, bracing, underpinning, or 
compaction grouting. 

 
 
 

END OF SECTION 
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PART 1 – GENERAL  

1.1 SECTION INCLUDES 

.1 This section pertains to the rock breakage by mechanical means for the construction of new 
buildings, tanks and installation pumping station foundations.  

.2 The contractor shall supply personnel, equipment, materials, services and supervision required to 
excavate bedrock, using mechanical methods, for site services, conduit trenches, building and tank 
foundations, slabs-on-grade, and other requirements, as necessary to complete the Work described 
by the plans and specifications.  

.3 Blasting is not permitted. It is expected that rock excavation will be completed using a hoe ram or 
rock splitters in conjunction with line drilling and/or pre-drilling. 

.4 The work of this section shall be completed in accordance with section 02315 Excavation, Trenching 
and Backfilling and Section 02450– Settlement, Vibration and Groundwater Monitoring. 

 
 
1.2 DEFINITIONS 

.1 Rock: any solid material in excess of 0.5 m3 and which cannot be removed by means of heavy duty 
mechanical excavating equipment with 1.15 m3 bucket. Frozen material is not classified as rock. 

.2 Hoe-Ram: A powerful percussion hammer fitted to an excavator for demolishing concrete structures 
or rock. 

.3 Line-drilling: A single row of unloaded, very closely spaced holes drilled along the perimeter of the 
excavation. 

 
 
1.3 REFERENCE STANDARDS 

.1 OSHA, R.R.O. 1990, Regulation 854 Mines and Mining Plants. 

.2 Union Gas Construction and Maintenance Manual Sections 3.10, 11.3, 12.6, 17.5 and 17.11 
 
 
1.4 GEOTECHNICAL REPORT 

.1 Examine the Geotechnical Report prepared by Cambium Inc. for the preparation of mechanical rock 
breakage. 

 
 
1.5 PRICE AND PAYMENT PROCEDURES 

.1 Rock removal will be paid at the unit rate established in the form of Tender. 

.2 Should the final quantity of rock removal be less than 90% of the quantity shown in the Form of 
Tender the Contractor shall be entitled to adjust their unit rate. No rate changes will be permitted for 
additional rock removal. 
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.3 Prior to commencing rock removal, Contractor to excavate down to bedrock surface and provide a 
survey of the rock profile for the purpose of determining rock quantities. Depending on the 
Contractor’s project sequencing, multiple surveys may be required to capture the full site. Where 
multiple surveys are undertaken, the survey data should be compiled into a single document for 
completeness.  

 
 
1.6 QUALITY ASSURANCE  

.1 Contractor shall retain a vibration-monitoring Consultant to establish and implement vibration 
monitoring criteria associated with rock excavation operations before construction in accordance with 
Section 02450 – Vibration, Settlement and Groundwater Monitoring. 

.2 The Contractor shall maintain complete and accurate records of rock excavation operations. Submit 
records to the Consultant upon request. 

 
 
1.7 SUBMITTALS 

.1 Submittals in accordance with Division 01. 

.2 Submit written proposal of operations for removal of rock by mechanical methods to Consultant. This 
should be included as part of the Excavation and Backfill Plan submission under Section 02315.  

.3 Submit Vibration Monitoring Plan under Section 02450. 

.4 Submit pre-excavation survey of rock profile to determine rock quantities for payment. 

.5 Submit results of pre-condition survey in accordance with Division 01.  

.6 Submit post-excavation survey of rock profile.  
 
 
1.8 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions. 
 
1.9 PROTECTION OF EXISTING FEATURES 

.1 Protect existing features in accordance with applicable local regulations. 

.2 Existing buried utilities and structures: 
.1 Size, depth and location of existing utilities and structures as indicated are for guidance only.  

Completeness and accuracy are not guaranteed. 
.2 Prior to commencing excavation work, notify applicable owner or authorities having jurisdiction to 

establish location and state of use of buried utilities and structures.  Owners or authorities having 
jurisdiction to clearly mark such locations to prevent disturbance during work. 

.3 Confirm locations of buried utilities by careful test excavations. 

.4 Maintain and protect from damage, water, sewer, gas, electric, telephone and other utilities and 
structures encountered. 
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.5 Where utility lines or structures exist in area of excavation, obtain direction of Consultant before 
removing or re-routing. 

.6 Record location of maintained, re-routed and abandoned underground lines. 

.3 Existing buildings and surface features: 
.1 Protect existing buildings, services and surface features from damage while Work is in progress. 

In the event of damage, immediately make repair to Consultant’s satisfaction. 
.2 Perform a pre-condition survey of all existing structures located within 125 metres of the site in 

accordance with Division 01. The survey is to document with photographs, drawings and 
measurements, the condition of existing structures. This survey will be used for assessment of 
any damage to existing structures.  

 
 
PART 2 - PRODUCTS 

2.1 ROCK REMOVAL PRODUCTS 

.1 Rock removal shall be completed via non-explosive methods. 

.2 Select equipment to carry out the rock removal to ensure that vibration levels (PPVs) are less than 
those stipulated in Section 02450. 

 
 
PART 3 - EXECUTION  

3.1 DRILLING 

.1 The drilling sub-contractor shall control their drilling operations, through the use of proper equipment 
and techniques in order to space and align drill holes.  The drill pattern is to be designed for the rock 
geology identified in the geotechnical report.  No hole shall deviate from the plane of the planned 
backslope by more than 150 mm. 

.2 The depth of holes shall be established to respect the final grade and/or design lines.  The costs 
related to overdrilling shall be the responsibility of the contractor. 

.3 The drilling pattern shall be adopted to the varying geological conditions and the type of excavation. 
 
 
3.2 ROCK REMOVAL 

.1 Perform excavation in accordance with Contractor’s Erosion and Sedimentation Control Plan, 
Excavation Backfill Plan, Dewatering Plan and Vibration Monitoring Plan. 

.2 Coordinate this Section with the health and safety requirements of Division 01.  

.3 Remove rock to alignments, profiles, and cross sections as indicated. 

.4 Explosive blasting is not permitted.  

.5 Use rock removal procedures to produce uniform and stable excavation surfaces. Minimize 
overbreak and avoid damage to adjacent structures. 
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.6 Where the excavation extends deeper than 1.8 metres into the bedrock, near vertical walls shall be 
reviewed by the Contractor’s Geotechnical Engineer for any sign of unstable pillars or slabs that 
should be removed or stabilized.  

.7 Excavate trenches to lines and grades to accommodate the specified minimum bedding 
requirements for each particular service. 

.8 Cut trenches to widths as indicated. 

.9 Remove boulders and fragments which may slide or roll into excavated areas. 

.10 Correct unauthorized rock removal at no extra cost, in accordance with backfilling requirements 
specified in Section 02315 – Excavating, Trenching and Backfilling. 

 
 
3.3 ROCK RE-USE 

.1 Contractor to submit to Consultant, for review and approval, a plan to re-use any rock on site in 
accordance with the Geotechnical Report. Provide details on how rock will be processed to become 
an acceptable fill material. Indicate where fill will be used on the site, including proposed volumes. 

 
 
3.4 CLEANING 

.1 Clean in accordance with Division 01 

.2 Rock Disposal: 
.1 Unless approved for re-use, dispose of removed rock off site in accordance with Division 01.  
.2 Do not dispose removed rock into landfill. Send material to appropriate location as approved by 

Consultant.  

.3 Waste Management: separate waste materials for reuse and recycling in accordance with Division 
01.  

 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

CLEARING AND GRUBBING 
Section 02231 

Page 1 of 2 
April 2025 

 
 
PART 1 - GENERAL 

1.1 DEFINITIONS 

 Close cut clearing consists of cutting off or removing at or near flush with original ground surface 
standing trees, brush, scrub, roots, stumps and embedded logs and disposing of fallen timber and 
surface debris. 

 Clearing isolated trees consists of cutting off to not more than specified height above ground of 
designated trees and disposing of felled trees and debris. 

 Underbrush clearing consists of removal from treed areas of undergrowth, deadwood, and trees 
smaller than 50 mm trunk diameter and disposing of all fallen timber and surface debris. 

 Grubbing consists of excavation and disposal of stumps and roots, boulders and rock fragments to 
not less than a specified depth below original ground surface. 

 
1.2 STORAGE AND PROTECTION 

 Prevent damage to fencing, trees, landscaping, natural features, benchmarks, existing buildings, 
existing pavement, utility lines, site appurtenances, root systems of trees which are to remain. 
Restore any damage to existing or better condition. 

 Do not apply tree paint to cuts or scars suffered by vegetation designated to remain. 
 
 
PART 2 - PRODUCTS 

2.1 EQUIPMENT 

 Equipment appropriate to perform work as specified. 
 
 
PART 3 - EXECUTION 

3.1 PREPARATION 

 Inspect site and verify with Consultant, items designated to remain. 

 Locate and protect above and below grade utility lines.  reserve in operating condition active utilities 
traversing site. 

 Notify utility authorities before starting. 

 Unless otherwise noted, Contractor is responsible for obtaining permits required for clearing and 
grubbing works. Contractor to coordinate the completion of the work with all affected parties and 
conform to all requirements identified in the permit. 

 The timing of clearing and grubbing works shall comply with applicable timing windows per 
Division 1, or as per MNRF, MECP, and local conservation authority requirements, as well as those 
specifically indicated in the Natural Heritage Memorandum, prepared by Cambium Inc. 
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3.2 CLEARING 

 Clear brush and trees not designated to remain on site. 

 Cut off trees, to a height of 300 mm above ground. 

 Remove trees and shrubs to extents to permit the Works. 
 
 
3.3 GRUBBING 

 Grub out stumps and roots to not less than 200 mm below existing grade. 
 
 
3.4 REMOVAL AND DISPOSAL 

 Remove and dispose of cleared and grubbed materials off site per Section 01355 Waste 
Management and Disposal. 

 
 
3.5 FINISHED SURFACE 

 Leave ground surface in condition suitable for construction operation. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

 RELATED SECTIONS 

 Section 02311 – Site Grading.  

 Section 02370 – Erosion and Sedimentation Control. 
 
 

 REFERENCES 

 Ontario Provincial Standard Specifications (OPSS): 
 OPSS 805 Construction Specification for Temporary Erosion and Sediment Control Measures. 

 
 
PART 2 - PRODUCTS 

 MATERIALS 

 Erosion and Sedimentation Control (ESC) Materials:  
 All ESC materials (e.g., stakes, anchors, etc.), as per Contractor’s Erosion and Sediment Control 

Plan and Minimum requirements of OPSS 805 and Section 02370. 
 
 
PART 3 - EXECUTION 

 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge 
of soil-bearing water runoff or airborne dust to adjacent properties in accordance with OPSS 805 and 
Section 02370.  

 Inspect, repair, and maintain erosion and sedimentation control measures during construction until 
permanent vegetation has been established.  

 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 
removal.  

 
 

 STRIPPING OF TOPSOIL 

 Remove topsoil before construction procedures commence to avoid compaction of topsoil.  

 Handle topsoil only when it is dry and warm.  

 Remove vegetation from targeted areas by non-chemical means and dispose of stripped vegetation 
by composting.  

 Remove brush from targeted area by non-chemical means and dispose of through mulching.  

 Strip topsoil to depths as directed by Contractor’ Geotechnical Engineer. 
 Do not mix topsoil with subsoil.  
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 Pile topsoil in berms as directed by Contractor’ Geotechnical Engineer. 
 Stockpile height not to exceed 1.5 m without a break in grade. 

 Dispose of unused topsoil off site, refer to Section 02315 Excavation, Trenching and Backfilling for 
excess soil removal requirements.  

 Protect stockpiles from contamination and compaction.  

 Cover topsoil that has been piled for long term storage, with trefoil or grass to maintain agricultural 
potential of soil.  

 
 

 PREPARATION OF GRADE 

.1 Verify that grades are correct and notify Consultant if discrepancies occur.  
 Grade area only when soil is dry to lessen soil compaction.  
 Grade soil establishing natural contours and eliminating uneven areas and low spots, ensuring 

positive drainage.  
 
 

 CLEANING 

.1 On completion and verification of performance of installation, remove surplus materials, excess 
materials, rubbish, tools, and equipment.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 REFERENCES  

 American Society for Testing and Materials (ASTM)  
 ASTM D6938-17, Standard Test Method for Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (shallow depth). 
 
 
1.2 EXISTING CONDITIONS 

 Known underground and surface utility lines and buried objects are to be assumed as indicated on 
site plan. 

 Contractor to obtain utility locates at time of construction, prior to any excavation.  
 
 
1.3 PROTECTION 

 Protect and/or transplant existing trees, benchmarks, buildings, surface or underground utility lines 
which are to remain as directed by Consultant. If damaged, restore to original or better condition 
unless directed otherwise.  

 Maintain access roads to prevent accumulation of construction related debris on roads.  
 
 
PART 2 - PRODUCTS  

2.1 MATERIALS 

 Fill material: Type in accordance with Section 02315 - Excavating, Trenching and Backfilling.  

 Excavated or graded material existing on site may be suitable to use as fill for grading work if 
approved by Consultant.  

 
 
PART 3 - EXECUTION  

3.1 STRIPPING OF TOPSOIL 

 Do not handle topsoil while in wet or frozen condition or in any manner in which soil structure is 
adversely affected.  

 Commence topsoil stripping of areas after area has been cleared of brush, weeds and grasses and 
removed from site.  

 Strip topsoil to depths as indicated. Rototill weeds and grasses and retain as topsoil on site.  

 Avoid mixing topsoil with subsoil.  

 Stockpile in locations as directed by Consultant. Stockpile height not to exceed 3 m.  



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

SITE GRADING 
Section 02311 

Page 2 of 2 
April 2025 

 
 

 Dispose of unused topsoil as directed by Consultant.  
 
 
3.2 GRADING  

 Rough grade to levels, profiles, and contours allowing for surface treatment as indicated.  

 Rough grade to following depths after compaction below finish grades unless otherwise noted:  
 100 mm for grassed areas.  
 250 mm for gravel paving. 
 350 mm for maintenance edge.  

 Slope rough grade away from building 1:50 minimum.  

 Grade ditches to depth as indicated.  

 Prior to placing fill over existing ground, scarify surface to depth of 150 mm. Maintain fill and existing 
surface at approximately same moisture content to facilitate bonding.  

 Compact filled and disturbed areas to Standard Proctor maximum dry density, as follows (unless 
otherwise noted):  

 95% under landscaped areas.  
 100% under paved and walk areas.  
 If required per Contractor’s Geotechnical Engineer, areas to be compacted to higher Standard 

Proctor maximum dry density. 

 Do not disturb soil within branch spread of trees or shrubs to remain.  
 
 
3.3 TESTING  

 Inspection and testing of soil compaction will be carried out by testing laboratory appointed by 
Owner. Costs of tests will be paid by Owner. Refer to Section 01430 – Quality Requirements. 

 
 
3.4 SURPLUS MATERIAL 

 Refer to Section 02315 – Excavation, Trenching and Backfilling  
 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 REFERENCES 

.1 OPSS.MUNI 180 Management of Excess Materials 

.2 American Society for Testing and Materials (ASTM)  
.1 ASTM D6938-15, Standard Test Methods for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth). 

.3 Geotechnical and Hydrogeological Investigation prepared for the project (Cambium Inc., 2024).  

.4 Ontario Regulation 406/19: On-site and Excess Soil Management as amended by Ontario Regulation 
775/20: On-site and Excess Soil Management. 

.5 Ministry of the Environment, Conservation and Parks (MECP): Rules for Soil Management and Excess 
Soil Quality Standards (Soil Rules). 

 
1.2 EXCAVATION AND BACKFILLING PLAN 

.1 Contractor to retain a Professional Geotechnical Engineer licensed in the Province of Ontario to plan and 
design all required site excavations, temporary granular pads for equipment, temporary support systems, 
and backfilling operations to facilitate proper installation of the required Works and in accordance with the 
Contract Documents.  
.1 The following firm is precluded from being retained by the Contractor: Cambium Inc. 

.2 The Contractor’s Geotechnical Engineer is to review and understand the factual results of the existing 
available Technical Reports, assess the adequacy of the information and undertake additional field 
investigations, if required and at the Contractor’s expense.  

.3 The Excavation and Backfilling Plan shall include, as a minimum:  
.1 A description of construction techniques, slope protection measures, equipment, schedule and 

sequencing. 
.2 Design excavation drawings, stamped by a Professional Engineer licensed in the Province of 

Ontario, indicating excavation footprints, excavation grades and elevations, erosion and 
sedimentation control measures, backfill material profiles and elevations, pipe bedding and insulation 
details, and shoring and bracing designs, all as required to facilitate installation of the required Works 

.3 Contractor shall include a description of cold weather procedures to protect earthworks including 
verification of temperature. 

.4 The Excavation and Backfilling Plan shall address all requirements of the current Occupational Health & 
Safety Act (OHSA) Regulations. 

.5 The Excavation and Backfilling plan shall be coordinated with the Contractor’s Settlement and Vibration 
Monitoring plan prepared as per Section 02450. 

.6 The Excavation and Backfilling plan shall be coordinated with the Contractor’s Dewatering plan prepared 
as per Section 02140. 

.7 The Excavation and Backfilling plan shall be submitted for review and approval by the Consultant at least 
twenty-one (21) days prior to any excavation work proceeding. 
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1.3 OFF-SITE EXCAVATED SURPLUS MATERIAL DISPOSAL 

.1 All excess soils will remain onsite for beneficial reuse as directed by the Owner and Contract 
Administrator.  

 
1.4 QUALITY ASSURANCE TESTS AND INSPECTIONS   

.1 Quality Assurance Testing and Inspection of materials and compaction of backfill and subgrades will be 
carried out by testing laboratory designated by the Owner and coordinated by the Contractor. Contractor 
to ensure own Quality Control for all compaction and materials prior to requesting Quality Assurance 
testing by Owner. 

.2 Do not begin backfilling or filling operations until material has been approved for use by Consultant.  

.3 Not later than 48 hours before backfilling or filling with approved material, notify Consultant and 
coordinate designated Testing agency so that compaction tests can be carried out.  

.4 Before commencing work, conduct, with Consultant, condition survey of existing structures, trees and 
other plants, lawns, fencing, service poles, wires, rail tracks and paving, survey benchmarks and 
monuments which may be affected by work. Prepare report and submit prior to undertaking Works. 

.5 Shoring and Bracing 
.1 The Contractor is responsible for reviewing the installation of the temporary shoring and bracing 

system. The Contractor is also responsible for monitoring the performance of the shoring and bracing 
system during use Contractor shall make any adjustments, repairs or replacement of the shoring and 
bracing system to ensure a stable excavation is maintained. 

.6 Management of Liquids 
.1 Groundwater removed from excavations shall not be allowed to discharge, either directly or via 

overland flow, to water bodies, or to any street or storm sewer without prior written approval from the 
Environment Inspector. 

.2 All liquid waste materials transported off-site for disposal must be appropriately manifested as per 
applicable law. 

.7 Spills and Encountering of Unexpected and Hazardous Conditions 
.1 The Contractor shall take all reasonable precautions to prevent spills and shall maintain spill 

response supplies and ability commensurate with the fuels, oils and other construction materials in 
use or stored on site during the projectNo storage of fuels, hydraulic oils or lubricants, or fuelling or 
maintenance of equipment shall be permitted within 10 metres of any open water or a storm sewer 
catch basin. 

.2 If a spill occurs the Contractor must take all reasonable actions to prevent migration and notify the 
Ministry of Ministry of the Environment, Conservation and Parks Spills Action Centre (SAC) at 1-800-
268-6060 and the Environmental Inspector or other representatives of the City as soon as possible. 

 
1.5 BURIED SERVICES  

.1 Before commencing work, verify and establish the location of all buried services on and adjacent to the 
site.  

.2 Arrange with appropriate authority for relocation of buried services that interfere with execution of work. 
Pay costs of relocating services.  
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.3 Remove obsolete buried services within 2 m of foundations. Cap cut-offs.  

.4 Record location and elevation of all existing services exposed during execution of the Works.  
 
1.6 PROTECTION OF EXISTING FEATURES   

.1 Protect existing features in accordance with applicable local regulations.  

.2 Existing buried utilities and structures:  
.1 Size, depth, and location of existing utilities and structures as indicated are for guidance only. 

Completeness and accuracy are not guaranteed.  
.2 Prior to commencing excavation Work, notify applicable Owner or authorities having jurisdiction, 

establish location and state of use of buried utilities and structures. Owners or authorities having 
jurisdiction to clearly mark such locations to prevent disturbance during Work.  

.3 Confirm locations of buried utilities by careful test excavations.  

.4 Maintain and protect from damage, water, sewer, gas, electric, telephone, and other utilities and 
structures encountered.  

.5 Record location of maintained, re-routed, and abandoned underground lines.  

.6 Confirm locations of recent excavations adjacent to area of excavation.  

.3 Existing buildings and surface features:  
.1 Protect existing buildings and surface features from damage while Work is in progress. In the event 

of damage, immediately make repair to Consultant’s approval.  
 
 
PART 2 - PRODUCTS  

2.1 MATERIALS  

.1 Granular 'A' with properties to Section 02701 - Aggregates.  

.2 Granular ‘B’ (Type I) with properties to Section 02701 - Aggregates. 

.3 Granular 'B' (Type II) with properties to Section 02701 - Aggregates. 

.4 Geotextiles: Terrafix 400R or approved equivalent, as per Section 02948 - Geotextiles.  

.5 Service Marker Tape: 
.1 Tape to be detectable poly tape with aluminum backing, SETON Tape product numbers. 
.2 Product Numbers to match service: 

.1 Sewers:  product number 85502. 

.2 Watermain:  product number 85504. 

.3 Electrical cables:  as per Division 16. 

.4 Gas: product number 85499. 

.6 Type ML Clay Soil: Fine Grained soil (>50% No. 200 US Sieve size with liquid limit <50) made up of 
inorganic silts, silty, or clayey fine sands, with slight plasticity (<20 plasticity index). Type ML Soil as per 
the Unified Soil Classification System. This soil is also to meet requirements of Inert fill as described by 
current Provincial legislation (granulars, clean concrete, clean limestone rock).  
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.7 Engineered Fill:  Imported well-graded, crushed, compactable, granular soils, free of organics and other 
deleterious materials. Granular ‘A’ or ‘B’ as described above would qualify as suitable materials. 

.8 Clean Fill: Soil, sampled and analyzed in accordance with the requirements of Schedule E of O.Reg. 
153/04, as amended, under the supervision of a Qualified Person. As specified by the Regulation, 
samples shall be collected and analyzed at a frequency of one sample per 160 cubic metres of soil for 
the first 5,000 cubic metres to be brought to the site, and one sample for each additional 300 cubic 
metres of soils. Documentation of soil sampling and analyses shall be provided to the Owner at least 10 
Working Days prior to importing the soil. The documentation shall be in the form of a written report signed 
and sealed by the Qualified Person who supervised the work. The Owner may, at its sole discretion, 
reject the proposed soil imports. Imported Soil must meet the current “Table 1" MECP background 
standards (most recently published), as the “Soil, Ground Water and Sediment Standards for Use Under 
Part XV.1 of the Environmental Protection Act. 

.9 Lightweight Cellular Fill: Refer to 03400 – Lightweight Cellular Concrete 

.10 Mudslabs/Lean Concrete Fill/Unshrinkable Concrete Fill: Refer to Division 3 and Structural Drawings.  
 
 
PART 3 - EXECUTION  

3.1 SITE PREPARATION   

.1 Remove obstructions, ice and snow, from surfaces to be excavated within limits indicated.  

.2 Cut pavement or sidewalk neatly along limits of proposed excavation in order that surface may break 
evenly and cleanly.  

.3 Establish all required temporary measures for Erosion and Sedimentation Control for the work intended 
and include in the Excavation and Backfilling Plan.  

 
3.2 COFFERDAMS, SHORING, BRACING AND UNDERPINNING  

.1 Construct temporary works to depths, heights and locations as per approved Excavation and Backfilling 
Plan and Dewatering Program.  

.2 Excavation and backfilling operations to be carried out under the supervision of the Contractor’s 
Geotechnical Engineer. 

.3 During backfill operation:  
.1 Unless otherwise as indicated or as directed by Contractor’s Geotechnical Engineer, remove 

sheeting and shoring from excavations.  
.2 Do not remove bracing until backfilling has reached respective levels of such bracing.  
.3 Pull sheeting in increments that will ensure compacted backfill is maintained at an elevation at least 

500mm above toe of sheeting.  
.4 When sheeting is required to remain in place, cut off tops at elevations as indicated in the 

Contractor’s Excavation and Backfilling Plan. Record location and elevation of remaining sheeting.  
.5 Upon completion of substructure construction:  

.1 Remove cofferdams, shoring and bracing.  

.2 Remove excess materials from site and restore water courses as indicated and as directed by 
Contractor’s Geotechnical Engineer.  
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3.3 CLEARING AND GRUBBING  

.1 Refer to Section 02231 – Clearing and Grubbing. 
 
3.4 GENERAL EXCAVATION  

.1 Strip topsoil over areas to be covered by new construction, over areas where grade changes are 
required, and so that excavated material may be stockpiled without covering topsoil. Stockpile topsoil for 
later use. Topsoil is not suitable as engineered fill and should only be re-used for landscaping 
applications. 

.2 Excavate for slabs and paving to subgrade levels in accordance with the approved Backfilling and 
Excavation Plan. In addition, remove all topsoil, organic matter, debris, and other loose and harmful 
matter encountered at subgrade level.  

.3 Excavate to lines, grades, elevations, and dimensions as required to facilitate construction of the works 
and as per the Excavation and Backfilling plan. 

.4 Remove concrete, masonry, paving, walks, demolished foundations and rubble and other obstructions 
encountered during excavation. 

.5 Excavation must not interfere with bearing capacity of adjacent foundations.  

.6 For trench excavation, unless otherwise authorized by Consultant in writing, do not excavate more than 
20m of trench in advance of installation operations and do not leave open more than 10m end of day's 
operation.  

.7 Keep excavated and stockpiled materials a safe distance away from edge of trench in accordance with 
OHSA requirements and the Contractor’s Geotechnical Consultant. 

.8 Restrict vehicle operations directly adjacent to open trenches.  

.9 Dispose of surplus and unsuitable excavated material off site.  

.10 Do not obstruct flow of surface drainage or natural watercourses.  

.11 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or organic matter.  

.12 Notify the Contractor’s Geotechnical Engineer when bottom of excavation is reached. Contact testing and 
inspection agency to provide quality assurance of subgrades prior to placement of material. 

.13 Obtain the Contractor’s Geotechnical Engineer’s approval of completed excavation.  

.14 Contractor shall employ appropriate methods to protect the approved subgrade from disturbance of any 
kind, including from freezing. 

.15 Remove unsuitable material from trench bottom to extent and depth as directed by the Consultant.  

.16 Correct unauthorized over-excavation as follows:  
.1 All costs resulting from unauthorized over-excavation are entirely the responsibility of the Contractor. 
.2 Unless otherwise noted below or elsewhere, unauthorized over-excavation is to be corrected through 

the placement of compacted Granular ‘B’, to the approval of the Contractor’s Geotechnical Engineer.  
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.3 For service trenching, over-excavation is to be corrected with Granular ‘A’ compacted to 100% 
Standard Proctor maximum dry density in maximum 150mm lifts.  

.17 Hand trim, make firm and remove loose material and debris from excavations. Where material at bottom 
of excavation is disturbed, compact foundation soil to density at least equal to undisturbed soil.  

.18 If, during grading or temporary excavation activities, evidence of unknown conditions or environmental 
contamination is identified, the Contractor shall cease work in the area and notify the Owner. The area 
must be assessed under the supervision of the Owner or Consultant to determine if additional soil, 
groundwater, or sediment testing is required in accordance with governing regulations and standard 
industry practices. Evidence of environmental contamination includes such observations as:  
.1 soil staining or other unnatural soil colours. 
.2 unusual odours emanating from soil, groundwater or sediment. 
.3 petroleum sheen or free product on the surface of water; and 
.4 previously unidentified buried debris. 

 
 
3.5 FILL TYPES AND COMPACTION  

.1 Unless noted otherwise, use fill types and compaction rates as specified below. Compaction densities are 
percentages of Standard Proctor maximum dry densities obtained from ASTM D 2922.  
.1 Exterior side of foundations, retaining and tank walls: use Granular ‘B’ fill to subgrade level. Compact 

to 95% under landscaped areas or 98% under pavement or exterior slabs.  
.2 Within building area: use Granular ‘A’ or ‘B’ to underside of base course for floor slabs. Compact to 

100%. 
.3 Under concrete slabs: provide 200mm compacted thickness base course of 19mm diameter crushed 

clear stone fill. Compact base course to 100%.  
 
 
3.6 BEDDING AND SURROUND OF UNDERGROUND SERVICES  

.1 Place and compact fine aggregates for bedding and surround of underground services as indicated and 
as specified. 

.2 Place bedding and surround material in unfrozen condition.  

.3 Place marker tape as detailed on drawings on top of bedding. 
 
 
3.7 BACKFILLING  

.1 Do not proceed with backfilling operations until Contractor’s Geotechnical Engineer has inspected and 
approved installations and quality assurance is completed by Testing and Inspection agency.  

.2 Areas to be backfilled to be free from debris, snow, ice, water, and frozen ground.  

.3 Do not use backfill material which is frozen or contains ice, snow, or debris.  

.4 Place backfill material in uniform layers not exceeding 200mm compacted thickness up to grades 
indicated. Compact each layer before placing succeeding layer.  
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.5 Backfilling around installations.  
.1 Place bedding and surround material as specified elsewhere.  
.2 Do not backfill around or over cast-in-place concrete within 24 hours after placing of concrete.  
.3 Where temporary unbalanced earth pressures are liable to develop on walls or other structures:  

.1 Permit concrete to cure for minimum 14 days or until it has sufficient strength to withstand earth 
and compaction pressure and approval obtained from Consultant or Geotechnical Engineer:  

.6 Install drainage system in backfill as indicated.  

.7 Contractor shall employ appropriate methods to protect the engineered fill from disturbance of any kind, 
including from freezing. 

 
 
3.8 EROSION AND SEDIMENTATION CONTROL 

.1 Refer to Section 02370 – Erosion and Sedimentation Control 

.2 The Contractor shall create and maintain records and submit them monthly to the Owner all activities 
related to soil movements at the site including: 
.1 dates and duration of work. 
.2 weather and site conditions. 
.3 location and depth of excavation activities. 
.4 erosion and sediment control measures employed. 
.5 dust control measures employed. 
.6 stockpile management and drainage. 
.7 soil characterization results. 
.8 names of any involved Qualified Persons, Subcontractors, haulers and receiving sites for any soil 

removed from the Property; and 
.9 any complaints received relating to site activities. 

 
 
3.9 RESTORATION  

.1 Upon completion of Work, remove waste materials, and debris. Trim slopes and correct defects as 
directed by Consultant.  

.2 Replace topsoil as indicated.  

.3 Reinstate lawns to elevation which existed before excavation, unless specified otherwise.  

.4 Reinstate pavements disturbed by excavation to thickness, structure, and elevation which existed before 
excavation, unless specified otherwise.  

.5 Clean and reinstate areas affected by Work to satisfaction of Owner. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 OBJECTIVES OF EROSION AND SEDIMENTATION PLAN 

 Prevent the loss of soil during construction by stormwater runoff and/or wind erosion, including 
protecting topsoil by stockpiling for reuse. 

 Prevent the sedimentation of storm sewers and receiving streams during construction. 

 Prevent air pollution from dust and particulate matter during construction activities. 
 
 
1.2 SUBMISSIONS 

 Contractor to submit an Erosion and Sedimentation Control (ESC) Plan in advance of all site 
excavations, including control type, placement, installation/removal sequence. The Plan is to include 
provisions for dust control, administrative controls for all sources of sediment movement, and 
collection and disposal of captured sediment. 

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

 Silt Fence Fabric: 
 Fabric to be woven and comply with OPSS.MUNI 1860.07.05.03 

 Geotextile 
 Geotextile to be Nonwoven, Class II according to OPSS 1860, with an FOS of 75-150 µm 

(Terrafix 400R or approved equivalent). 

 Miscellaneous ESC Material 
 Other miscellaneous ESC materials as per OPSS 805.MUNI or approved ESC Plan. 

 
 
PART 3 - EXECUTION  

3.1 SITE-WIDE PRACTICES  

 Contractor is to keep the main access road clear of any mud or earth tracked from vehicles. 

 All vehicles moving granular, earth, rock, or topsoil materials are to have their loads covered prior to 
leaving the site. 

 No mud or earth may be tracked onto public roads or the site access road(s)at any time. 

 Where possible, avoid construction activities that may produce dust on windy days. 

 All stockpiles of excavated materials or imported granular materials are to be stabilized according to 
the expected length of time without disturbance as detailed in this section and as per 
OPSS.MUNI 805. 
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 Dust Control: 
 Dust Control measures are to be as per OPSS.MUNI 506. 
 Dust suppressants other than water or calcium chloride (flake or solution) require prior approval. 

Provide data as per OPSS.MUNI 506.04.01 
 
 
3.2 INSTALLATION OF ESC MEASURES  

 Installation of the ESC measures is to be conducted in such a way that downstream measures (those 
measures closest to watercourse to be protected) are to be installed prior to upstream measures. 

 All Structural Measures for a given work area are to be installed prior to any construction work. 

 Structural Measures 
 Structural measures are to be installed as per the Contract Drawings. 
 Silt Fence 

.1 Silt fence to be installed as per OPSD 219.110. 

.2 Contractor may elect to place 200 mm of granular material on the upstream side to anchor 
the foot of the silt fence as opposed to excavating to secure the foot. 

.3 Contractor to ensure that the foot of the silt fence is secured throughout the silt fence length. 
 Straw Bale Flow Check 

.1 Straw Bale Flow Checks to be installed as per OPSD 219.180. 

.2 Contractor to ensure that the flow check is seated a minimum of 75 mm below the 
surrounding surface. 

.3 All excavated materials to be placed upstream of the flow check. 
 Stabilization Measures 

.1 Cleared and graded areas that will undergo no further construction are to be stabilized within 
14 days. Where possible, final planting should progress as soon as conditions permit. 
Temporary stabilization measures are to be used until final planting is conducted. 

.2 Cleared and graded areas where construction activities will cease for at least 21 days are to 
be stabilized no later than 14 days after the last activity using temporary stabilization 
measures. 

.3 All areas of final planting are to be protected similarly to existing tree protection. Any loss of 
tree material is to be replaced. 

.4 All onsite areas to be used for Contractor laydown, trailers, or parking, are to be cleared, 
stripped topsoil to be removed. The area is to be covered with geotextile and a minimum 
surface of 150 mm Granular ‘A’ compacted to 95% of Standard Proctor Maximum Dry 
Density. Geotextile and Granular ‘A’ to be removed as part of the Contractor’s restoration 
activities. Exposed soils to be finish graded as per construction drawings. 

 Temporary Stabilization Measures 
.1 Contractor is to be aware that any contamination of stockpiled material or of graded surfaces 

by temporary stabilization method is to be resolved at the Contractor’s expense. 
.2 Temporary Seeding 

.1 Temporary Seeding is to be performed as per permanent hydraulic seeding. 

.2 Areas to be temporarily seeded are to have the soil surface loosened prior to seeding.  

.3 Mulch is to be used to cover the seed as directed by the Consultant. 
.3 Mulching 

.1 Mulching can be used to stabilize areas with steeper gradients. 

.2 Hay, straw, woodchips can be used as mulch for temporary seeding, or as a stabilization 
method. 

 
.4 Covering 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

EROSION AND SEDIMENTATION 
CONTROL 

Section 02370 
Page 3 of 4 

April 2025 
 
 

.1 Areas can be covered by tarps or other fabric materials to prevent dust and erosion. 

.2 Contractor is responsible to ensure that any covering material remains whole and is 
securely fastened down. 

 Sedimentation Prevention Measures 
.1 Catch Basin Lid Filter Cloth 

.1 All catch basins and catch basin manholes are to have a double layer of geotextile 
placed under their lids to prevent sedimentation of the storm sewer system. 

.2 Construction activities are to minimize disturbance to grassed areas. Any grassed areas 
to be used for construction activities are to be cleared and stripped and topsoil is to be 
stockpiled. Areas are to be stabilized after construction activities are complete. 

 
 
3.3 INSPECTION OF ESC MEASURES  

 Once a week, or immediately after any rainfall event of at least 12 mm, each ESC measure onsite is 
to be inspected in its entirety. All ESC measures are to be maintained in good working order. 

 Contractor shall complete the ESC Inspection Forms in Section 02370A during each inspection. 

 If any maintenance, repairs or replacement are to be made to an ESC measure, the work is to be 
initiated within 24 hours of report.  

 Inspection of Structural Measures 
 Silt fence 

.1 Silt fence is to be inspected for: depth of embedment, tears or holes, erosion around or 
under the fence, sagging or collapse. 

.2 Sediment accumulation reaching 1/3 fence height is to be removed and relocated to areas 
onsite of low erosion potential. 

 Rock or Straw Bale Flow Checks 
.1 Flow Checks are to be inspected for: collapse, rotting bales, exposed geotextile, erosion 

underneath or around the check, and sediment accumulation. 
.2 Sediment accumulation reaching 1/2 height is to be removed and relocated to areas onsite of 

low erosion potential. 

 All stormwater system structures (ditch inlets, catch basins, manholes, oil/grit separators) are to have 
the geotextile inspected for tears, holes and the structure sumps (if applicable), are to be inspected 
for accumulated sediment. Sediment to be removed if more than 1/3 full of sediment. Collected 
sediment is to be properly disposed of offsite.  

 All geotextiles are to be inspected for tears and holes. Where used in contact with the soil, the 
matting is to be in continuous contact with the soil. 

 All seeded or planted areas are to be inspected to ensure vegetative growth. Where vegetation has 
washed away, or died off, additional seeding is to be applied. Ensure area has sufficient water to 
promote growth. 
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 Material stockpiles are to be reviewed to ensure that erosion and dust control measures are in place 
and in good material condition. Make repairs as required. 

 
 
3.4 ESC MEASURE REMOVALS  

 After all upstream construction work has been completed, including the removal of upstream ESC 
measures, all areas have been permanently stabilized according to the Drawings and if approved by 
the Consultant, the ESC measure may be removed. 

 All accumulated sediment at the ESC measure is to be removed. 
 
 
 

END OF SECTION 
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SCHEDULE A: EROSION AND SEDIMENTATION CONTROL (ESC) 
INSPECTION CHECKLIST 

Project Name:  

Completed By: 

Date:   

During Construction: Complete this checklist on a weekly basis as per Section 02370. For each measure, check 
the “OK” box if there are no repairs or maintenance required; check the “Not OK” box if attention is required as 
per the inspection/maintenance procedures in the specification. For all measures marked as “Not OK”, the 
Inspection Log must be completed. List the measures that are deficient in the “Deficiencies” column on the Log, 
and record the maintenance performed. Submit both the checklist and the log to the Consultant on a monthly 
basis after all maintenance activities have been completed and recorded. 

ESC MEASURE Location on Site OK Not OK 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

EROSION AND SEDIMENTATION 
CONTROL INSPECTION FORMS 

Section 02370A 
Page 2 of 2 

April 2025 
 
 
SCHEDULE B: EROSION AND SEDIMENTATION CONTROL (ESC)  
Weekly Inspection Log 
 
Log Start Date:               
 
Log End Date:               
 
Log Complete By:              
 
Project Name:               
 
Company:               
 
Telephone No:               
 
 

 
 
 
I hereby certify that the information provided is complete, correct, and complies with the requirements of 
Section 02370. 
 

Signature Title Date 
   

 
 
 

END OF SECTION 

Inspection 
Date 

General Observations 
(e.g., Seasonal Conditions) 

Location and 
Deficiency of ESC 
Measure 

Corrective Measures Initials 
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PART 1 – GENERAL 

1.1 REFERENCE 

 OPSS.MUNI 1004 – Material Specification Aggregates – Miscellaneous. 

 OPSS.MUNI 1860 – Material Specification for Geotextiles 
 
PART 2 - PRODUCTS  

2.1 STONE  

 Hard, dense, durable quarry stone, free from seams, cracks or other structural defects, to meet 
following size distribution:  

 R-10 Gradation (Table 8, OPSS.MUNI 1004) 

100% <15 kg 
70-90% <10 kg 
40-55% <5 kg 
0-15% <0.5 kg 

 
2.2 GEOTEXTILE FILTER 

 Refer to Section 02948 – Geotextiles. 
 
 
PART 3 - EXECUTION  

3.1 PLACING  

 Where rip-rap is to be placed on slopes, excavate trench at toe of slope to dimensions as indicated.  

 Fine grade area to be rip-rapped to uniform, even surface. Fill depressions with suitable material and 
compact to provide firm bed.  

 Place geotextile on prepared surface as indicated and per Section 02948 - Geotextiles.  
 Geotextile shall be fixed to prevent movement during installation. Geotextile shall be wrapped 

down to the ground by 300 mm minimum at termination points. Avoid puncturing or folding 
geotextile. Vehicular traffic over geotextile not permitted 

 Place rip-rap to thickness and details as indicated.  

 Place stones in manner approved by Consultant to secure surface and create a stable mass. Place 
larger stones at bottom of slopes.  

 Hand placing:  
 Use larger stones for lower courses and as headers for subsequent courses.  
 Stagger vertical joints and fill voids with rock spalls or cobbles.  
 Finish surface evenly, free of large openings and neat in appearance.  

 
END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES 

 CSA International  
 CSA W47.1-09 (R2014), Certification of companies for fusion welding of steel.  
 CSA W59-03 (R2008), Welded Steel Construction (Metal Arc Welding),  

 
 
1.2 QUALITY ASSURANCE  

 Comply with the requirements of the Ontario Building Code, Ontario Occupational Health and Safety 
Act Canada and all other Standards and Regulations noted.  

 All Work performed and materials used shall be of the same standard of quality as that of the existing 
finished building as a minimum.  

 Any welding shall be performed by Welders certified in accordance with CSA W47.1 and shall 
conform to CSA W59. 

 Patch and extend work using only skilled mechanics capable of matching the existing quality or 
workmanship and as otherwise indicated. The quality of patched or extended Work to be performed 
as specified in the Sections of the product and execution Specifications which follow these General 
Requirements. 

 Pre-Installation Meetings: convene pre-installation meeting one (1) week prior to beginning work of 
this Section and on-site installation, with contractor's representative and Consultant in accordance 
with Section 01319 Project Meetings. 

 
 
1.3 SECURITY 

 Make provision to maintain the existing site security in a manner acceptable to the Owner during 
construction and after normal working hours. 

 
 
1.4 ENVIRONMENTAL REQUIREMENTS 

 Suppress all dust and dirt. Coordinate with Division 1.  

 Prevent occurrence of unsanitary conditions, flooding or leaking. 

 Do not allow dirt, debris or discarded materials to accumulate on site. Remove promptly each day.  

 Refer to Section 01065 Designated Substances as applicable. 
 
 
1.5 WASTE MANAGEMENT AND DISPOSAL 

 Separate and recycle waste materials in accordance with Division 1.  
 
PART 2 - PRODUCTS 
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2.1 NOT APPLICABLE 

 Not Applicable.  
 
 
PART 3 - EXECUTION 

3.1 ALTERATIONS, CUTTING AND PROTECTION 

 Extent: 
 Perform cutting and removal work so as not to cut or remove more than is necessary and so as 

not to damage adjacent Work. 

 Responsibility and Assignment of Trades: 
 Assign Work of moving, removal, cutting and patching and repair to trades under his/her 

supervision so as to cause the least damage to each type of Work encountered, and so as to 
return the building as much as possible to the appearance of new Work. 

 Assign only skilled tradesmen to perform patching and finishing Work. 

 Protection: 
 Protect remaining finishes, equipment and adjacent Work from damage caused by cutting, 

moving, removal and patching operations. Protect surfaces to remain as part of the finished 
Work.  

 Debris: 
 Remove debris promptly from the site each day. Removed material, except that listed or marked 

by Consultant for retention, becomes the property of the Contractor. Dispose of removed material 
legally. Do not burn on site. Do not allow debris to enter sewers. Refer to Division 1. 

 Do not let piled material endanger structure. 
 Suppress dust. Prevent occurrence of unsanitary conditions, dirt or debris on the site and 

neighboring property. 
 As directed by Owner, deliver and store and/or dispose of any salvaged items left over after 

completion of the Work   
 
 
3.2 PATCHING, EXTENDING AND MATCHING 

 Patching: 
 In areas where any portion of an existing finished surface is damaged, lifted, stained, peeling, 

cracked, or otherwise made or found to be deficient, patch or replace deficient surfaces with 
matching material. 

 Do not incorporate salvaged material in new Work unless otherwise noted or approved by 
Consultant in writing.  

 Provide adequate support or substrate for patching and finishing. 
 For painted and/or coated deficient surfaces, remove loose material, patch, sand and repaint or 

recoat the patched portion to obtain a uniform colour and texture over the entire surface. 
 Repaint or recoat entire surface where surrounding and/or adjacent surfaces cannot be matched. 
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 Quality: 
 This Section does not intend to describe each of the various existing products that must be used 

to patch, match, extend or replace existing Work. Refer to the appropriate Technical 
Specification or Contract Drawings. Obtain all such products in time to complete the Work on 
Schedule. Such products shall be provided in quality, which is in no way inferior to the existing 
products. 

 The quality of the products that exist in the building, as apparent during pre-bid site visits, shall 
serve as the minimum specification requirement for strength, appearance and other 
characteristics, unless otherwise noted. 

 Transitions: 
 Where new Work abuts or finishes flush with existing Work, make the transition as smooth and 

workmanlike as possible. Perform patching Work to match existing adjacent Work in texture and 
appearance so as to make the patch or transition invisible to the eye at a distance of one (1) 
meter.  

 In cases of extreme change of level such as 50mm / or more, obtain instructions from Consultant 
as to method of making transition. Provide stepping, bulkheading, encasement, ramping, sloping 
or change of transition line, or any combination of these as directed in each case by Consultant. 

 Matching: 
 Restore existing Work that is damaged during construction to a condition equal to its condition at 

the time of the start of such Work. 

 Overall Requirement That the Work be Complete: 
 Where a product type of construction occurs in the existing building and is not specified as a part 

of the new Work, provide such products or types of construction as needed to patch, extend or 
match the existing Work. 

 These Specifications are not intended to describe existing products or standards of execution, 
nor will they enumerate products, which are not part of the new construction.  

 The Contractor shall perform patching, extending or matching to previous works on the altered 
surface as needed to maintain consistency, standards and workmanship of new work. 

 
 
3.3 REPAIR 

 Replace work damaged in the course of alterations, except at areas approved by Consultant in 
writing. 

 Where full removal of extensive amounts of Work would be required to replace damaged portions, 
then filling, straightening and similar repair techniques, followed by full painting or other finishing, will 
be permitted. 

 If the repaired Work is not brought up to the standard for new Work, Consultant will direct that it be 
removed and replaced with new Work at no additional cost to the Owner. 
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3.4 CLEANING 

 Clean in accordance with Section 01741 – Cleaning. 
 

 Each Successive Trade: 
 Clean Work area and make Work surfaces ready for the Work of the succeeding trades as each 

trade finishes its Work on each part of the alterations Work and related new Work. 
 Clean or remedy immediately spillage, overspray, collections of dust or debris, damage to 

Owner-occupied spaces made by any responsible trade. 

 Each Area as it is Completed: 
 Clean up all surfaces, remove equipment, salvage and debris and return in condition suitable for 

use by the Owner as quickly as possible as soon as Work in each area of the alterations is 
complete. 

 Review final cleaning with Consultant prior to final acceptance.  
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

.1 This section covers site-wide settlement and vibration for nearby structures which are either sensitive to 
settlement and vibrations during construction activities or which may be affected by construction activities 
(e.g., excavation and dewatering) or groundwater lowering during construction.  

.2 The following existing structures shall be closely monitored given their proximity to the excavations: 
.1 Existing Lagoon Berms 
.2 Any Structure within 75m of excavation 

.3 The Contractor shall be responsible for monitoring all new structures that are in place in proximity to 
demolition and excavation works.  

 
 
1.2 REFERENCES 

.1 Reference Standards: 
.1 Ontario Provincial Standard Specifications 

.1 OPSS 539 – Construction Specifications for Temporary Protection Systems 
.2 Ontario Ministry of the Environment, Conservation and Parks (MECP) / Ontario Clean Water Agency 

(OCWA) 
.1 O.Reg. 169/03 – Ontario Drinking Water Quality Standards 

.3 Canadian Foundation Engineering Manual, 2006. 
 
 
1.3 ADMINISTRATIVE REQUIREMENTS 

.1 Pre-Work Meetings: 
.1 Convene pre-installation meeting one (1) week prior to beginning work of this Section with Owner 

and Consultant to: 
.1 Verify project requirements. 
.2 Verify existing site conditions adjacent to demolition work. 
.3 Discuss the Settlement, Vibration, Groundwater Monitoring Plan and coordinate with Owner 

regarding locations of monitoring devices. 
.4 Coordination with other construction sub trades. 

.2 Should alert levels be met, the Contractor shall convene a meeting to discuss rectification of the 
issue.  

.3 Ensure key personnel (site supervisor, Owner, Consultant, project manager and subcontractor 
representatives) attend. 

.4 Consultant will provide written notification of change to meeting schedule established upon contract 
award and 24 hours prior to scheduled meeting. 

 
 
1.4 SUBMITTALS 

.1 Submit in accordance with Division 01. 
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.2 Settlement, Vibration, Groundwater Monitoring Plan  
.1 At least two (2) weeks in advance of construction, the Contractor shall submit a detailed Settlement, 

Vibration, Groundwater Monitoring Plan, sealed by a Professional Engineer licensed in the Province 
of Ontario, for review by Consultant. This plan must be implemented in advance of any construction 
or demolition work being undertaken. This shall include: 
.1 A detailed pre-construction survey of structures in areas where settlement/vibration monitoring is 

required. Any existing interior/exterior structural deficiencies (such as cracks) in the structures 
shall be identified during this pre-construction survey as well as the methodology for how these 
will be monitored during construction.  

.2 A description of the scope of the monitoring program and the methodology required to meet the 
plan’s objectives. 

.3 Communication methodology for exceedances. 

.4 Settlement monitoring requirements: 
.1 Locations of settlement monitors (with the types and locations of survey monuments used for 

the settlement monitoring specified). 
.2 Location, description and elevation of settlement monitoring benchmarks. 
.3 Survey staff and equipment for settlement monitoring (with achievable tolerances). 
.4 Frequency of settlement readings and data logging, including approach for logging. 
.5 Proposed monitor triggering and precautionary measures to be employed  
.6 Approach if the settlement or vibration readings exceeds acceptable limits. 

.5 Vibration monitoring requirements: 
.1 Submit CVs of key individuals. Qualifications of the Specialist Sub-Contactor include five (5) 

years of experience completing projects of similar size, scope and complexity. A minimum of 
five (5) projects shall be identified.  

.2 Identification of the individual(s), and their contact information, designated to oversee the 
vibration monitoring system(s); and the daily recording of activities required in this 
specification. 

.3 Detailed description of the vibration monitoring system and if necessary, catalog cuts of 
monitoring equipment that will be used; how the equipment will be calibrated and 
recalibrated if necessary during the life of the project including calibration certificates; 
description and schematics if necessary of how the independent components will function as 
a system. 

.4 Methodology confirming placement of vibration monitors relative to the construction (i.e., 
monitors which are relocated to follow current construction activities or the use of more 
monitors which do not need to be moved as often). 

.5 Method of Instrumentation and installation on the site.  

.6 Locations of vibration monitoring. 

.7 Frequency of vibration readings and data logging, including approach for logging. 

.8 Proposed monitor triggering and precautionary measures to be employed 

.9 Proposed monitor triggering and precautionary measures to be employed 

.10 Approach if the settlement or vibration readings exceeds acceptable limits. 
 

.6 Included in the Settlement and Vibration Monitoring Plan shall be the Contractor’s Contingency 
Plan which provides the mitigation and response plan for potential exceedances of the Review 
Limit assigned for total and differential settlement or the Vibration Limits specified. The 
Contingency plan shall include how the Contractor will first address the exceedance (such as 
immediately stopping all settlement/vibration inducing work and increasing monitoring frequency) 
and then how they will alter their construction methodology to ensure that no further settlement or 
vibration beyond the limit occurs. 

.2 Once the plan has been implemented, the Contractor shall provide weekly monitoring reports to the 
Consultant detailing settlement and vibration readings. Reports shall be provided immediately if limits 
are exceeded. Information required to be required in the Monitoring Reports shall include: 
.1 A written description of the monitoring activities completed that week. 
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.2 The date(s) and time(s) of all monitoring activities carried out. 

.3 Survey grade control elevations taken that week on the settlement monitoring points including an 
historical tabulation of all shots taken since the establishment of the points. 

.4 Changes to vibration monitoring locations to reflect construction progress. 

.5 A statement indicating that the results of the monitoring show that the risks of 
settlement/vibration of adjacent structures are within acceptable tolerances and construction 
practices as established on site can continue. 

 
 
1.5 QUALITY ASSURANCE 

.1 Qualifications: 
.1 The settlement monitoring shall be conducted by a specialist sub-contractor with a minimum of five (5) 

years of experience in Ontario. 
.2 The vibration monitoring shall be conducted by a specialist sub-contractor with a minimum of five (5) 

years of experience in Ontario carrying out vibration monitoring and vibration studies.  
 
 
1.6 MEASUREMENT FOR PAYMENT 

.1 Measurement for payment for the Settlement, Vibration, and Groundwater Monitoring Plan shall be as a 
lump sum, all inclusive, in accordance with the following payment schedule: 
.1 25% upon submission and acceptance of the Monitoring Plan 
.2 50% upon completion of all construction work 
.3 25% upon receipt and acceptance of post-construction final reporting. 

.2 Measurement for payment for Settlement, Vibration, and Groundwater Level Monitoring shall be per each 
week during which vibration, settlement and groundwater level monitoring is ongoing, and includes all 
equipment, material and personnel to perform the monitoring, as well as weekly reports to the 
Consultant. 

.3 The installation and removal of settlement monitors (including reinstatement due to destructive 
monitoring techniques such as anchor pins in foundations – such as foundation patching and parging) is 
deemed incidental to the work and no separate payment will be made. 

.4 The Contractor is responsible for notifying the Consultant of when settlement/vibration/groundwater level 
monitoring is ongoing and when settlement/vibration/groundwater level monitoring is not occurring. Note 
that payments for monitoring will be withheld until such time as all Reports have been provided up to the 
cut-off date for the progress payment. 

 
 
PART 2 - PRODUCTS 

2.1 VIBRATION MONITORING EQUIPMENT 

.1  Vibration monitoring shall be carried out using an Instantel Minimate Plus seismograph or an approved 
equivalent capable of monitoring on a continuous basis and providing peak levels at regular intervals (no 
greater than five minutes), as well as full waveform data. 

.2 The vibration monitoring equipment shall be capable of measuring vibration intensities up to 254 mm/s at 
a frequency response of 2 to 250 Hz. 
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.3 The vibration monitor shall be equipped with a real time warning system consisting of either a red 
flashing light or an air horn alert when the threshold value is reached. 

.4 All vibration instruments shall be calibrated within the past six (6) months to ensure accurate and reliable 
instrument performance.  

 
 
PART 3 - EXECUTION 

3.1 SETTLEMENT MONITORING  

.1 Each structure or service shall be provided with, at a minimum, three (3) monitors two (2) at the side of 
each structure closest to the excavations and one (1) at the side of each structure furthest from the 
excavations to monitor for potential differential movement.  

.2 All elevations shall be monitored relative to a non-settling benchmark (e.g., a bedrock outcrop, a building 
located outside the influence of the project built on piles or bedrock, or an existing maintenance hole not 
impacted by construction). These benchmark monument(s) shall clearly be identified in the Contractor’s 
Settlement Monitoring Plan, which shall also reference which structures are monitored relative to which 
benchmark. Survey reading for settlement monitoring will be completed with a tolerance of +/- 2 mm. 
Survey control shall be carried out by a third-party OLS-Certified Land Surveyor, not affiliated with the 
Contractor. 

.3 Baseline elevations of each structures’ survey monuments shall be established by taking three complete 
sets of readings in advance of any construction, completed on three separate days. The average of the 
three readings will be used as the baseline for subsequent readings.  

.4 Subsequent readings should be taken weekly during all construction activities, which includes drilling, 
excavation, backfilling/compacting, demolition and paving, at all existing and new structures. 

.5 The Consultant retains the discretion to increase the frequency of readings if measurements in excess of 
the review limit are recorded. 

.6 A final set of readings shall be collected at six (6) months following completion of construction. The 
Contract Consultant shall receive a copy of all settlement monitoring for their reference immediately after 
the survey is completed. 

.7 The movement limits at all locations shall be as follows: 
.1 Review Limit: Total Settlement: 4 mm  
.2 Alert Limit: Total Settlement 6 mm. 

.8 The Consultant shall be notified immediately if the Review Limit for a structure or service is exceeded.  

.9 If the Review Limit is exceeded, survey readings shall be taken hourly, during active work, until three (3) 
consecutive readings indicate that the movement magnitudes are not increasing (i.e., the movements 
have stopped or the rate of movement has slowed to a rate that does not indicate the Alert Level will be 
exceeded during the remaining work duration). 

.10 If the Alert Limit is exceeded at any structure, construction shall cease immediately until a plan is 
developed by the Contractor to proceed safely without causing additional settlement to the building or 
service. 
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3.2 VIBRATION MONITORING 

.1 No vibration producing construction activities including demolition can begin until the vibration monitoring 
system is verified to be operating by the Vibration Monitoring Specialist. 

.2 The Vibration Monitoring Specialist will furnish, maintain and operate (amplitude and frequency sensitive) 
vibration monitoring system during any vibration producing activities completed. The system shall be 
installed and maintained in accordance with manufacturer’s recommendations, calibration standards, and 
specifications. Sufficient monitors will be employed to accurately measure vibrations in the adjacent 
spaces.  

.3 Construction activities shall be controlled to limit the peak particle velocities at all adjacent structures and 
services such that vibration induced damage will be avoided.  

.4 The following table defines the frequency dependent peak vibration limits for all construction activities 
(activities including piling, excavating, demolition and compacting are particularly vibration-inducive). 

 

Element Frequency (Hz) Maximum Peak Particle 
Velocity, PPV (mm/sec) 

Structures and 
Services 

 

≤ 40 20 

> 40 50 
Concrete and Grout 

< 72 hours from 
placement N/A 10 

.5 Vibration monitoring points shall be established as required and shall be monitored and maintained on a 
continuous basis over the entire construction duration.  

.6 As a minimum, vibration monitoring shall be carried out, during all construction activities, at every structure 
and locations of critical equipment within 75 m of active work: 

.7 The monitoring plan shall clearly identify all monitoring points and vibration monitoring equipment to be 
used. The monitoring shall include but not be limited to ground vibration, peak sound pressure level and 
water over pressure. 

.8 All instrumentation shall have been calibrated annually and be capable of measuring and recording 
frequencies in three mutually perpendicular directions. 

.9 Vibration intensive construction activities (e.g., piling, excavation, compaction, etc.,) shall commence at the 
furthest points of work from the closest structure or service to assess the ground vibration attenuation 
characteristics and to confirm the anticipated ground vibration levels based on the Contractor’s proposal. 

.10 If the vibration monitoring demonstrates that construction activities are resulting in vibrations that exceed 
the aforementioned vibration limits, the Contractor shall be required to stop and immediately adjust their 
operation including the use of different equipment until the construction vibrations are below the specified 
vibration limits.  

.11 Vibration monitoring data shall be maintained throughout the demolition activities. Where 80% of the 
prescribed limit is met, the Contractor, Owner and Consultant shall be advised and adjustments should be 
completed to ensure exceedances do not occur. Should vibration exceedances be identified, then the work 
shall be adjusted to meet the vibration limits and all parties advised of the proposed adjustments.  
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.12 Following successful start-up of the vibration monitoring system, the Specialist shall carry out a site visit to 
assess the observed vibration producing construction activities activities along with the measured 
vibrations. The Specialist shall furnish a report identified corrective actions as required. Follow-up visits will 
be required if exceedances are identified. 

 
END OF SECTION 
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PART 1- GENERAL 

1.1 SECTION INCLUDES 

.1 This section includes the requirements for the design, installation and testing of grouted rock anchors 
for the anchoring of the Clarifiers, Aerations Tanks, Tunnel, and Process Building against buoyancy 
uplift of the structures. The grouted rock anchors shall be designed for the tension loads, 
displacement criteria under this tension, as well as the noted compression loads obtained from 
compatibility between the rock and grout. 

.2 The Contractor is responsible for furnishing all design, materials, products, accessories, tools, 
equipment, services, transportation, labour and supervision, and manufacturing techniques required 
for design, installation and testing of rock anchors and top attachments for this project. 

.3 The Contractor shall select the rock anchor type, size, top attachment, bearing plate thickness, 
installation means and methods, estimate the ground-grout bond value and determine the required 
grout bond length and final rock anchor diameter. Contractor shall design and install rock anchors 
that will develop the load capacities indicated on the drawings. 

.4 The rock anchor load capacities shall be confirmed via verification and proof load testing as specified 
herein and must meet the test acceptance criteria specified herein.  

 
 
1.2 DEFINITIONS 

Admixture: Substance added to the grout to control bleed and/or shrinkage, improve flowability, reduce water 
content, or retard setting time. 

Alignment Load (AL): An initial load applied to rock anchor during testing to keep the testing equipment 
correctly positioned (Typically 5% maximum test load). 

Bonded Length: The length of the rock anchor that is bonded to the ground and conceptually used to transfer 
the applied axial loads to the surrounding soil or rock. Also known as the load transfer length. 

Bond-breaker: A sleeve placed over the steel reinforcement to prevent load transfer. 

Casing: Steel tube introduced during the drilling process in overburden soil to temporarily stabilize the drill 
hole. This is usually withdrawn as the Rock Anchor is grouted, although in certain types of rock anchors, 
some casing is permanently left in place to provide added Rock Anchor reinforcement. 

Centralizer: A device to support and position the reinforcing steel in the drill hole and/or casing so that a 
minimum grout cover is provided.  

Class I Corrosion Protection – A Class I corrosion protection system encases the prestressing steel inside a 
plastic sheath filled with either grout or corrosion inhibiting compound.  

Creep Movement: The movement that occurs during the creep test of a rock anchor under a constant load. 

Design Load (DL): The maximum ULS factored load expected to be applied to the rock anchor during its 
service life. 

Coupler: The means by which load capacity can be transmitted from one partial length of reinforcement to 
another. 
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Contractor: The person/firm responsible for performing the work.  

Duplex Drilling: Means a drilling system involving simultaneous rotation and advancement of (inner) drill rod 
and (outer) drill casing in which the cuttings from the inner drill rod exit the borehole via the annulus between 
the rod and the casing. 

Elastic Movement: Means the recoverable movement measured during rock anchor test. 

Encapsulation: A corrugated or deformed tube protecting the reinforcing steel against corrosion. 

Free (Unbonded) Length: The designed length of the rock anchor that is not bonded to the surrounding 
ground or grout. 

Geotechnical Bond Design Strength: For Ultimate Limits States (ULS) or Load Factor Design (LFD), 
computed as the nominal grout-to-ground bond strength multiplied by a geotechnical resistance factor φg. 
Use: 

.1 φg = 0.6 for compression loading 

.2 φg = 0.4 for compression loading 

Maximum Pre-production Anchor Test Load: The maximum load to which the rock anchor is subjected during 
pre-production testing. The maximum test load shall not exceed 0.8 x ultimate tensile strength of the rock 
anchor bar. Testing to be completed to the nominal grout-to-ground bond strength for the rock anchor 
configuration and dimensions.  

Maximum Production Anchor Test Load: The maximum load to which the rock anchor is subjected to as part 
of production testing (Proof Load Test). Test shall not exceed 0.9 x DL for production load tests. The 
maximum test load shall not exceed 0.8 x ultimate tensile strength of the rock anchor bar. 

Nominal Grout-to-Ground Bond Strength: The estimated ultimate geotechnical unit grout-to-ground bond 
strength selected for use in design. 

Overburden: Material, natural or placed, that may require cased drilling methods to provide an open borehole 
to underlying strata. 

Performance Load Test: Rock anchor load test performed to verify the design of the rock anchor system and 
the construction methods proposed, prior to installation of production rock anchors.  

Post-grouting: The injection of additional grout into the load transfer length of a rock anchor after the primary 
grout has set. Also known as regrouting or secondary grouting. 

Primary Grout: Portland-cement-based grout injected into the rock anchor hole prior to or after the installation 
of the reinforcement to direct the load transfer to the surrounding ground along the rock anchor. 

 
Pre-Production Rock anchor: Means a sacrificial Rock anchor that is not part of the final foundation system 
and is subjected to load testing to verify the design and installation procedures. 

Production Rock anchor: Means a Rock anchor that forms part of final foundation support system to 
structure. 

Proof Load Test: Incremental loading of a production rock anchor, recording the total movement at each 
increment. 
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Reinforcement: The steel component of the rock anchor that accepts and/or resists applied loadings. This 
includes central steel bar and permanent steel casing used in this Contract. 

Residual Movement: Means the non-elastic (non-recoverable) movement of a Rock anchor measured during 
load testing 

Rock anchor: A small-diameter, bored, cast-in-place composite pile, in which the applied load is resisted by 
steel reinforcement, cement grout and frictional grout/ground bond. 

Sheathing: Smooth or corrugated piping or tubing that protects the reinforcing steel against corrosion. 

Spacer: A device to separate elements of a multiple-element reinforcement. 

Ultimate Grout-To-Ground Bond Value: Means the estimated ultimate geotechnical unit grout-to-ground bond 
strength selected for use in design. 

Ultimate Load (UL): Rock anchor load corresponding to the nominal grout-to-ground bond strength for the 
Rock Anchor configuration and dimensions. 

Verification Load Test: Rock Anchor load test performed to verify the design of the rock anchor system and 
the construction methods proposed, prior to installation of production rock anchors.  

 
 
1.3 REFERENCES 

.1 Standards listed below govern minimum quality of work required under this Section: 
.1 American Society of Civil Engineering (ASCE): 

.1 ASCE 20-96 “Standard Guidelines for the Design and Installation of Pile Foundations” 
.2 ASTM International Inc. 

.1 ASTM A123 – Standard Specification for Zinc (Hot Dip Galvanized) Coatings on Iron and 
Steel Products” 

.2 ASTM A252/SA252 “Welded and Seamless Steel Pipe Piles” 

.3 ASTM A 307-14 “Standard Specification for Carbon  

.4 Steel Bolts, Studs, and Threaded Rod 60,000 PSI Tensile Strength”. 

.5 ASTM A 325-14 “Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 
KSI Minimum Tensile Strength” 

.6 ASTM A 325M-14 “Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa 
Minimum Tensile Strength (Metric)” 

.7 ASTM A 490M-14a “Standard Specification for High-Strength Steel Bolts, Classes 10.9 and 
10.9.3, for Structural Steel Joints (Metric)” 

.8 ASTM A521/A521M-06 “Standard Specification for Steel, Close Impression Die Forgings for 
General Industrial Use” 

.9 ASTM A572”High-Strength Low-Alloy Columbium-Vanadium Structural Steel” 

.10 ASTM A615 “Deformed and Plain Billet Steel Bars for Concrete Reinforcement” 

.11 ASTM A 722/A722M-07 “Standard Specification for Uncoated High Strength Steel Bar for 
Prestressing Concrete” 

.12 ASTM A775 “Epoxy -Coated Reinforcing Steel Bars” 

.13 ASTM A934 “Epoxy-Coated Prefabricated Steel Reinforcing Bars” 

.14 ASTM A 1011/A 1011M-14 “Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 
Formability, and Ultra-High Strength” 

.15 ASTM C33 “Concrete Aggregates” 

.16 ASTM C109 “Compressive Strength of Hydraulic Cement Mortar” 
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.17 ASTM C144 - Aggregate for Masonry Mortar 

.18 ASTM C150 “Portland Cement” 

.19 ASTM C188 “Density of Hydraulic Cement” 

.20 ASTM C494 “Chemical Admixtures for Concrete” 

.21 ASTM D1143D/D1143M “Standard Test Method for Deep Foundations under Static Axial 
Compressive Load” 

.22 ASTM D 1748-22 “Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds 
and Chlorinated Polyvinyl Chloride (CPVC) Compounds” 

.23 ASTM D3350 “Polyethylene Corrugated Tubing” 

.24 ASTM D3689 “Standard Test Method for Deep Foundations Under Static Axial Tensile 
Load” 

.25 ASTM D 3966/D 3966M-07(2013)E1 “Standard Test Methods for Deep Foundations Under 
Lateral Load” 

.26 ASTM D 3689/D 3689M-07(2013)E1 “Standard Test Methods for Deep Foundations Under 
Static Axial Tensile Load 

.27 ASTM D 3740-12a “Standard Practice for Minimum Requirements for Agencies Engaged in 
Testing and/or Inspection of Soil and Rock as Used in Engineering Design and 
Construction” 

.28 ASTM D 4945-12 “Standard Test Method for High-Strain Dynamic Testing of Deep 
Foundations” 

.3 Canadian General Standards Board (CGSB) 
.1 CAN/CGSB-85.10-99, “Protective Coatings for Metals” 

.4 Canadian Geotechnical Society Publications: 
.1 CFEM, “Canadian Foundation Engineering Manual” 

.5 Canadian Standards Association (CSA International) 
.1 CSA A23.1/A23.2-14 “Concrete Materials and Methods of Concrete Construction/Methods 

of Test and Standard Practice for Concrete. 
.2 CSA A283 Qualification Code for Concrete Testing Laboratories 
.3 CSA A3000-14 Cementitious Materials Compendium 
.4 CSA G30.18-09 (R2014) “Carbon Steel Bars for Concrete Reinforcement” 
.5 CSA G40.20-13/G40.21-13 “General Requirements for Rolled or Welded Structural Quality 

Steel/ Structural Quality Steel” 
.6 CSA-S16-14 “Limit States Design of Steel Structures” 
.7 CSA W47.1-09 (R2014) “Certification of Companies for Fusion Welding of Steel” 
.8 CSA W48-14 “Filler Metals and Allied Materials for Metal Arch Welding” 
.9 CSA W59-13 “Welded Steel Construction (Metal Arch Welding)” 
.10 CSA W186-M1990 (R2012) “Welding of Reinforcing Bars in Reinforced Concrete 

Construction” 
.6 Deep Foundations Institute (DFI): 

.1 Guide to Drafting a Specification for High Capacity Drilled and Grouted Rock anchors for 
Structural Support, 1st Edition, Copyright 2001 by the Deep Foundation Institute 

.7 Master Painters Institute 
.1 MPI-INT 5.1-08 “Structural Steel and Metal Fabrications” 
.2 MPI-EXT 5.1-08 “Structural Steel and Metal Fabrications” 

.8 Post Tensioning Institute Publications: 
.1 Recommendations for Prestressed Rock and Soil Anchors 

.9 The Society for Protective Coatings (SSPC) and National Association of Corrosion Engineers 
(NACE) International 
.1 SSPC-SP 5/ NACE No.1-Latest Edition “White Metal Blast Cleaning” 
.2 SSPC-SP 6/NACEN No.3-Latest Edition “Commercial Blast Cleaning” 

.10 U.S. Department of Transportation, Federal Highway Administration (FWHA): 
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.1 FHWA-SA_97-070 “Rock anchor Design and Construction Guidelines Manual” 

.2 NHI-05-039 “Rock anchor Design and Construction”. 
 
 
1.4 ADMINISTRATIVE REQUIREMENTS 

.1 Pre-installation Meetings: in accordance with Division 01, convene pre-installation meeting one (1) 
week prior to commencing installation of rock anchors.  
.1 Ensure key personnel, site supervisor, Owner, Consultant, Quality Assurance Geotechnical 

Engineer attend. 
.1 Verify requirements. 
.2 Coordinate construction schedule and activities. 

 
 
1.5 SUBMITTALS 

.1 Submit in accordance with Division 1. 

.2 Project Team Experience: 
.1 At least 45 days before the planned start of rock anchor construction, the Contractor shall submit 

a completed project reference list and a personnel list for review.  
.1 The project reference list shall include: 

.1 A list of at least 5 similar projects that have been completed in the last 5 years 
involving construction of rock anchors of similar capacity to those required in these 
plans and specifications.  

.2 A brief description of each project with the Owner’s name and current phone 
number. 

.3 Construction details, structural details and load test results for at least 3 projects of 
similar scope. 

.2 The personnel list shall include: 
.1 Identification of the rock anchor system designer, supervising project engineer, drill 

rig operators and onsite foreman to be assigned to the project. 
.2 A Summary of each individual’s experience and qualifications including a list of at 

least 3 similar projects completed in the last 5 years by each of the listed personnel. 
.2 Acceptance of the Contractor’s qualifications is considered a prerequisite for commencing work 

of this section. The Consultant will approve or reject the Contractor’s qualifications within 15 days 
after receipt of a complete submission. All costs associated with incomplete or unacceptable 
submittals shall be borne by the Contractor. 

.3 Design Submittals:  
.1 Submit complete design calculations and working drawings to the Consultant for review. 
.2 Include all details, dimensions, quantities, ground profiles and cross-sections necessary to 

construct the rock anchors. Verify the limits of the rock anchors and ground survey data before 
preparing the detailed working drawings. 

.3 Design calculations and working drawings to be signed and sealed by a Professional Engineer 
licensed in the Province of Ontario in the employ of the Contractor. 

.4 Design calculations shall include, but not be limited to, the following items: 
.1 A written summary report which describes the overall rock anchor design.  
.2 Applicable code requirements and design references. 
.3 Design calculation sheets with the project number, rock anchor structure location, 

designation, date of preparation, initials of designer and checker, and page number at 
the top of each page. 
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.4 Rock Anchor structure critical design cross-section(s) geometry including soil/rock 
strata and water levels and location, magnitude and direction of design applied 
loadings, including slope or external surcharge loads. 

.5 Design criteria including, soil/rock shear strengths (friction angle and cohesion), unit 
weights, and ground-grout bond values and rock anchor drill-hole diameter assumptions 
for each soil/rock strata. 

.6 Load and resistance factors used in the design on the ground-grout bond values, 
surcharges, soil/rock and material unit weights, steel, grout, and concrete materials. 

.7 Design notes including an explanation of any symbols and computer programs used in 
the design. 

.8 Rock anchor to foundation connection for steel bearing plate calculations. 
.5 Working drawings shall include all information required for the construction and quality control of 

the piling. Working drawings shall include, but not be limited to, the following items unless 
provided in the contract plans: 

.1 A plan view of the rock anchor layout(s) identifying: 
.1 A reference baseline and elevation datum. 
.2 The offset from the construction centerline or baseline to the face of the rock anchor 

structure at all changes in horizontal alignment. 
.3 Beginning and end of rock anchor structure stations. 
.4 Right-of-way and permanent or temporary construction easement limits, location of 

all known active and abandoned existing utilities, adjacent structures or other 
potential interferences. The centerline of any drainage structure or drainage pipe 
behind, passing through, or passing under the rock anchor structure. 

.5 Subsurface exploration locations shown on a plan view of the proposed rock anchor 
structure alignment with appropriate reference base lines to fix the locations of the 
explorations relative to the rock anchor structure. 

.2 An elevation view of the rock anchor structure(s) identifying: 
.1 Elevation view showing rock anchor locations and elevations; vertical and horizontal 

spacing; batter and alignment and the location of drainage elements (if applicable). 
.2 Existing and finish grade profiles both behind and in front of the rock anchor 

structure. 
.3 Design parameters and applicable codes. 
.4 General notes for constructing the rock anchor structure including construction 

sequencing or other special construction requirements. 
.5 Horizontal and vertical curve data affecting the rock anchor structure and rock anchor 

structure control points. Match lines or other details to relate rock anchor structure 
stationing to centerline stationing. 

.6 A listing of the summary of quantities on the elevation drawing of each rock anchor 
structure showing pay item estimated quantities (if applicable). 

.7 Rock anchor typical sections including rock anchor spacing and inclination; minimum 
drillhole diameter; pipe casing and reinforcing bar sizes and details; splice types and 
locations; centralizers and spacers; grout bond zone and casing plunge lengths (if 
used); corrosion protection details; and connection details to the substructure footing, 
anchorage, plates, etc. 

.8 A typical detail of verification and production proof test rock anchors defining the rock 
anchor length, minimum drillhole diameter, inclination, and load test bonded and 
unbonded test lengths (if applicable). 

.9 Details, dimensions, and schedules for all rock anchors, casing and reinforcing steel, 
including reinforcing bar bending details. 

 
.10 Revise the drawings when plan dimensions are changed due to field conditions or for 

other reasons.  

.4 Construction submittals: 
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.1 Work other than pre-production test rock anchor installation shall not begin until the construction 
submittals have been received, reviewed, and accepted in writing by the Consultant.  

.2 Work Plan: Detailed step-by-step description of the proposed rock anchor construction 
procedure, including personnel, testing and equipment to assure quality control. This step-by-
step procedure shall be shown on the working drawings in sufficient detail to allow the Consultant 
to monitor the construction and quality of the rock anchors. 

.3 Schedule: Proposed start date and time schedule and rock anchor installation schedule providing 
the following: 

.1 Rock anchor number 

.2 Rock anchor design load 

.3 Type and size of reinforcing steel 

.4 Minimum total bond length 

.5 Total rock anchor length 

.6 Rock anchor top footing attachment 
.4 Welding procedure: If welding of casing is proposed, submit the proposed welding procedure, 

certified by a qualified welding specialist. 
.5 Information on headroom and space requirements for installation equipment that verify the 

proposed equipment can perform at the site. 
.6 Surface Water Control Plan describing how surface water, drill flush, and excess waste grout will 

be controlled and disposed. 
.7 Grouting Plan. The grouting plan shall include complete descriptions, details, and supporting 

calculations for the following: 
.1 Grout mix design and type of materials to be used in the grout including certified test 

data and trial batch reports. 
.2 Methods and equipment for accurately monitoring and recording the grout depth, grout 

volume and grout pressure as the grout is being placed. 
.3 Grouting rate calculations, when requested by the Consultant. The calculations shall be 

based on the initial pump pressures or static head on the grout and losses throughout 
the placing system, including anticipated head of drilling fluid (if applicable) to be 
displaced. 

.4 Estimated curing time for grout to achieve specified strength. Previous test results for 
the proposed grout mix completed within one year of the start of grouting may be 
submitted for initial verification and acceptance and start of production work. During 
production, grout shall be tested in accordance with PART 3. 

.5 Procedure and equipment for Contractor monitoring of grout quality. 
.8 Pre-production Load Testing Plan: Detailed plans for the proposed rock anchor load testing 

method. This shall include all drawings, details, and structural design calculations necessary to 
clearly describe the proposed test method, reaction load system capacity and equipment setup, 
types and accuracy of apparatus to be used for applying and measuring the test loads and rock 
anchor top movements in accordance with PART 3.  

.9 Calibration reports and data for each test jack, pressure gauge and master pressure gauge and 
electronic load cell to be used. The calibration tests shall have been performed by an 
independent testing laboratory, and tests shall have been performed within 90 calendar days of 
the date submitted. Testing shall not commence until the Consultant has reviewed and accepted 
the jack, pressure gauge, master pressure gauge and electronic load cell calibration data. 

 
 

.5 Rock anchor Installation Records 
.1 Contractor shall prepare and submit to the Consultant full-length installation records for each 

rock anchor installed. The records shall be submitted within one work shift after that Rock Anchor 
installation is completed. The data shall be recorded on the rock anchor installation log included 
at the end of this specification. A separate log shall be provided for each rock anchor. 
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.6 Mill Certificates: 
.1 Certified mill test reports for the reinforcing steel or coupon test results for permanent casing 

without mill certification. The ultimate strength, yield strength, elongation, and material properties 
composition shall be included. For API N-80 pipe casing, coupon test results may be submitted in 
lieu of mill certification. 

.2 Provide mill reports as the work progresses for each delivery. 

.7 Record Drawings: 
.1 Within 30 days after completion of the work, submit as-built drawings to the Consultant. Provide 

revised design calculations signed by the approved Registered Professional Engineer for all 
design changes made during the construction of the rock anchor structure. 

 
 
1.6 QUALITY ASSURANCE 

.1 Contractor Qualifications: 
.1 Contractor shall have a minimum of 5 years of demonstrated experience in the design, 

installation and load testing of rock anchors that are similar in size and scope of this project.  
.2 Contractor shall have previous rock anchor drilling and grouting experience in soil/rock similar to 

project conditions.  
.3 The on-site foreman and drill rig operators shall have experience on at least 3 projects over the 

past 5 years installing rock anchors of equal or greater capacity than required in these plans and 
specifications. 

.4 The Contractor shall assign an Engineer to supervise the work with experience on at least 3 
projects of similar scope to this project completed over the past 5 years.  

.5 Rock anchors shall be designed by a Professional Engineer registered in the Province of Ontario 
with 5 years of demonstrated experienced in the design of rock anchors that are similar in size 
and scope of this project. 

.2 The Owner will retain a Geotechnical Engineer to provide quality assurance review during the course 
of the rock anchor work in this section. This quality assurance review will involve periodic review of 
the testing and installation procedures and does not relieve the Contractor of their responsibility for 
Quality Control. This Geotechnical Engineer will be responsible for observing and reporting on the 
results of their reviews including witnessing of verification and proof load testing but will not include 
operation and testing of the rock anchor system.  

 
 
1.7 EXISTING CONDITIONS 

.1 Refer to Geotechnical and Hydrogeological Investigation Reports. 

.2 The reports referenced above, including borehole logs listed therein, shall be considered to be 
representative of the in-situ subsurface conditions likely to be encountered on the project site. Said 
report shall be used as the basis for the design of the rock anchors using generally accepted 
engineering judgment and methods.  

.3 Before bidding the work, the Contractor shall review the available subsurface information and visit 
the site to assess the site geometry, equipment access conditions, and location of existing structures 
and above-ground facilities. 

.4 The Contractor is responsible for field locating all utilities and verifying the location of all utilities 
shown on the plans prior to starting the Work. Maintain uninterrupted service for those utilities 
designated to remain in service throughout the Work.  
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.5 Notify Consultant in writing if subsurface conditions encountered at site differ from those indicated 
and await further instructions from Consultant. 

.6 The production load testing of rock anchors is to be completed prior to the placement of the 
reinforcing and concrete base slab. The Contractor will be responsible for providing the associated 
provisions to allow for the test to be completed without reliance on the final structure. 

 
 
1.8 ALTERNATES 

.1 Alternative foundation system requests will be reviewed during the submittal process. A stamped 
engineered shop drawing must be submitted as part of the approval process. Alternative foundation 
system requests will be considered provided the following minimum requirements have been met. 
.1 The alternative system must meet the same performance requirements (ie. structural capacity, 

serviceability requirements, service life, etc.) as the specified rock anchor system. 
.2 The Contractor is responsible for assessing the risk with the proposed system relative to the on-

site conditions. 
.3 Any required modifications to the foundations to suit the proposed system will be undertaken at 

no additional cost to the Owner. 
.4 The Contractor will compensate the Consultant for any re-design efforts required to modify the 

foundations to suit the proposed system. Compensation will be provided via a credit to the 
contract. The re-design level of effort will be negotiated between the Contractor, Owner, and 
Consultant using the Consultant’s standard hourly rates. 

 
 
1.9 ROCK ANCHOR DESIGN CRITERIA 

.1 The rock anchors shall be designed to meet the specified loading conditions, as shown on the 
Contract Drawings and herein. Design the rock anchors and bearing plate connections using the 
Service Load Design (SLD) Procedures contained in the PHWA “Rock anchor Design and 
Construction Guidelines Manual”, Report No. FHWA-SA-97-070. 

.2 A minimum unbonded length of 1000 mm into confirmed bedrock shall be employed in the design of 
the rock anchor, and a minimum bonded length of 2100 mm shall be employed irrespective of design 
capacity.  

.3 Rock anchors shall be located no closer than 1200 mm spacing.  

.4 Rock anchor rock/grout design capacity shall be determined using a ULS rock to grout bond stress 
not to exceed 500 kPa in tension or compression.  

.5 Rock anchors must be designed to support a factored compression load of 250 kN. Rock anchors 
shall be designed to meet the minimum tension loads identified on the Drawings.  

.6 The design life of the rock anchor shall be (80) years minimum.  

.7 The rock anchors are to be designed as non-prestressed rock anchors and sized to limit elastic 
movement of the rock anchor to less than 4 mm upwards under the factored design tension load 
(DL). 

.8 Corrosion protection of the internal steel reinforcing bars, consisting of either encapsulation, epoxy 
coating, or hot dip galvanized finish, shall be provided. Corrosion system consisting of grout only will 
not be considered acceptable due to the potential for cracking under tensile loads. 
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.9 Steel pipe used for rock anchor permanent casing shall incorporate an additional 1.6 mm thickness 
of sacrificial steel for corrosion protection, unless specified otherwise. Where permanent casing is 
used for a portion of the rock anchor, encapsulation shall extend at least 1.5 m into the casing. 

.10 Design of the rock anchors must consider the maximum pre-production test loads (UL) in their 
design. 

 
 
1.10 PROTECTION 

.1 Prevent damage to existing buildings, structures, landscaping, trees, fences, roads, and adjacent 
property. Make good any damage. 

.2 Complete a preinstallation survey of existing buildings and properties. This should be completed as 
part of the Pre-Construction Survey in Division 1.  

.3 Coordinate with the requirements outlined in 02450 – Settlement, Vibration and Groundwater 
Monitoring.  

.4 Arrange sequencing of rock anchor installation and methods to avoid damage to adjacent existing 
structures. When damages occur, remedy damaged items to restore to original or better condition at 
Contractor’s expense. 

 
 
1.11 EXAMINATION 

.1 Prior to commencement of any installation activities, carefully examine all Contract Documents and 
shop drawings which affect this work. Report any discrepancies to the Consultant for their direction. 

.2 Examine all site conditions and work of other trades which may affect this work. Report any 
inconsistencies to the Consultant for their direction. 

 
 

1.12 COORDINATION 

.1 Cooperate with all other trades to fully coordinate all dimensions, etc. which may be required during 
installation. 

 
 
1.13 STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer’s instructions. 

.2 Protect rock anchors from damage due to excessive bending stresses, impact, abrasion, or other 
causes during delivery, storage, and handling. 

.3 Replace damaged rock anchors as directed by Consultant at no additional cost to Owner. 
 
 
PART 2 - PRODUCTS 
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2.1 MATERIALS 

.1 Threaded reinforcing steel bar to ASTM A722, Grade 835/1030MPa. Threaded bars to be proof 
stressed and stress relieved post-tensioning threaded bar. Standard of Acceptance: Products by 
Dywidag International Inc.  

.2 Structural steel plates and shape for rock anchor top attachments shall conform to CSA G40.21 
Grade 350W. Minimum geometry is as shown on the drawings. Final sizing of the bearing plate is by 
the rock anchor designer.  

.3 Anchor nut and splice couplers to be compatible with threaded reinforcing steel bar to ASTM A521 
and be capable of developing 125% of the ultimate tensile strength of the bar.  

.4 Permanent steel casing pipe to ASTM A252, Grade 3, except the yield strength shall be the minimum 
used in the design submittal.  

.5 Grout to CAN/CSA-A3000 with Type 50 sulphate resistant cement for grouting in contact with in-situ 
rock and Type 20 cement for grouting within corrosion protection system encased by PVC. Minimum 
grout strength to be 40MPa at 28 days.  

.6 Grout admixtures to ASTM C494 to manufacturer’s recommendations. Non-chloride. 

.7 PVC Casing/Corrosion Protection System to ASTM D1784. 

.8 Cement shall be Portland cement conforming to ASTM C 150. 

.9 Centralizers and spacers shall be fabricated from schedule 40 PVC pipe or tube, steel, or material 
non-detrimental to the reinforcing steel. Centralizers and spacers shall be spaced no further than 
3000 mm apart and 1500 mm from the bottom of the rock anchor. Centralizer/spacer shall be sized 
ensure the position of the rock anchor is within 10 mm of plan location from centre of Rock Anchor 
and sized to allow grout installations to occur starting at the bottom of the drill hole and flow freely up 
the drill hole. 

.10 Encapsulation (double corrosion protection) shall be shop fabricated using high-density, corrugated 
polyethylene tubing conforming to the requirements of ASTM D3350/AASHTO M252 with a nominal 
wall thickness of 0.8 mm. The inside annulus between the reinforcing bars and the encapsulating 
tube shall be a minimum of 5 mm and be fully grouted with non-shrink grout.  

.11 Epoxy coating shall be in accordance with ASTM A775 or ASTM A934, minimum thickness of coating 
applied electrostatically to the reinforcing steel shall be 0.3 mm. Bearing plates and nuts encased in 
the Rock Anchor concrete footing need not be epoxy coated. 

.12 Fine Aggregate: If sand - cement grout is used, sand shall conform to ASTM C 144. 
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.13 Grout: Neat cement or sand/cement mixture with a minimum three (3)-day compressive strength of 
14 MPa and a 28-day compressive strength of 28 MPa per ASTM C109. Final grout mix design shall 
be determined by the Contractor and their design engineer. 

.14 Provide a minimum 25 mm grout cover over bare or epoxy coated bars (excluding bar couplers) or 
minimum 12 mm grout cover over the encapsulation of encapsulated bars. 

.15 Sheathing: Smooth or corrugated plastic sheathing, including joints, shall be watertight. Polyvinyl 
chloride (PVC) sheathing shall conform to ASTM D1784, Class 13464-B. 

.16 Water used in the grout mix shall be potable, clean, and free from substances that may be injurious 
to cement and steel. 

 
2.2 EQUIPMENT 

.1 All equipment for the installation, testing and monitoring of the pre-production (verification) and 
production rock anchors shall be suitable for the intended purposes and capable of working on the 
site under the prevailing access and clearance conditions. 

.2 The equipment used shall be capable of installing and grouting the rock anchors to the prescribed 
depths or elevations without damage to the rock anchor materials or to the adjacent structures. 

.3 Gas/Diesel-operated rigs will not be permitted indoors. 

.4 All grout mixers, pumps and hoses shall be of an adequate capacity and shall be sized to enable the 
grout to be pumped in one continuous operation, while keeping the grout in constant agitation prior to 
pumping, and to allow continuous grouting. 
.1 A high speed, high shear, colloidal grout mixer with a gauge to measure the quantity of water 

discharged into the mixer shall be used. 
.2 A paddle mixer is not acceptable. 
.3 The grout pump(s) shall be equipped with a pressure gauge to monitor grout pressures of at 

least 1MPa or twice the actual grouting pressures used, whichever is greater. 
 
 
PART 3 - EXECUTION 

3.1 INSTALLATION 

.1 Do not commence production rock anchor installation until all required quality control tests have been 
completed and test results approved by Consultant. 

.2 Review bedrock type and quality from geotechnical report and make appropriate judgement 
regarding quantities of grout required for consolidation and achieving grout bond to rock. No claims 
for compensation based on rock quality and volumes of grout will be considered. 

.3 Carry out installation and testing in accordance with Recommendations for Prestressed Rock and 
Soil Anchors.  

.4 Drill rock anchor holes using equipment suitable for the subgrade and site conditions in locations and 
depths as indicated on drawings and/or approved shop drawings. Drilling for rock anchors to be 
completed with percussive rotary equipment. Holes to be uniform in diameter and vertically aligned 
within +/- 75 mm.  
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.5 Provide temporary casing as required to ensure stability of drilled rock anchor holes. 

.6 Thoroughly flush rock flour from holes and provide notification for inspection of holes by geotechnical 
engineer. All holes left ungrouted for more than twelve hours to be recleaned. 

.7 Lengths of casing and reinforcing bars to be spliced shall be secured in proper alignment to avoid 
eccentricity. Threaded pipe casing joints shall be located at least two casing diameters (OD) from a 
splice in any reinforcing bar. When multiple bars are used, bar splices shall be staggered at least 300 
mm. 

.8 Centralizers and spacers shall be securely attached to the reinforcement; sized to position the 
reinforcement within 10 mm of plan location from center of Rock Anchor; sized to allow grout tremie 
pipe insertion to the bottom of the drillhole; and sized to allow grout to freely flow up the drillhole and 
casing and between adjacent reinforcing bars. 

.9 Install rock anchors in holes and fully grout. Ensure adequate grout pressure is applied to drive grout 
into rock and ensure that bond can be achieved. Grout to be mixed as per approved mix design, 
incorporating specified cement types. 

.10 Damage to corrosion protection system will result in rejection. Ensure rock anchors are stored and 
placed with sufficient care to protect corrosion protection system. 

.11 Perform initial grout and rock bond test on rock anchors and perform creep tests on select anchors 
as directed by geotechnical engineer. All testing to be completed prior to constructing raft slab. 

.12 The Contractor shall control drill flush and construction related waste, including excess grout, during 
rock anchor installation and dispose of the same in accordance with Municipal, Provincial and 
Federal Laws. 

.13 Rock Anchor Allowable Construction Tolerances  
.1 Centerline of installed rock anchors no more than 50 mm from that indicated on the Contract 

Drawings. 
.2 Rock anchor hole alignment within 2% of total-length plan alignment. 
.3 Top elevation of Rock Anchor shall be plus or minus 25 mm maximum from vertical elevation 

indicated. 
.4 Centerline of reinforcing steel shall not be more than 15 mm from indicated location. 

.14 During construction, the Contractor shall observe the conditions in vicinity of the rock anchor 
construction site on a daily basis for signs of ground heave or subsidence. Contractor shall suspend 
operations and immediately notify the Consultant if signs of movements are observed. 

 
 
3.2 MATERIAL TESTING 

.1 Grout Testing 
.1 Grout within the rock anchor verification and proof test rock anchors shall attain the minimum 

required three (3)-day compressive strength of 14 MPa prior to load testing.  
.2 Previous test results for the proposed grout mix completed within one year of the start of work 

may be submitted for initial verification of the required compressive strengths for installation of 
pre-production verification test rock anchors and initial production rock anchors.  
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.3 During production, rock anchor grout shall be tested by the Contractor for compressive strength 
in accordance with AASHTO T106/ASTM C109 at a frequency of no less than one set of three 
50-mm grout cubes from each grout plant each day of operation or per every 10 rock anchors, 
whichever occurs more frequently. The compressive strength shall be the average of the 3 cubes 
tested. 

.4 Grout consistency as measured by grout density shall be determined by the Contractor per 
ASTM C188/AASHTO T133 or API RP-13B-1 at a frequency of at least one test per Rock 
Anchor, conducted just prior to start of Rock Anchor grouting. The Baroid Mud Balance used in 
accordance with API RP-13B-1 is an approved device for determining the grout density of neat 
cement grout. The measured grout density shall be as indicated on working drawings provided 
by the Contractor. 

.5 Grout samples shall be taken directly from the grout plant. Provide grout cube compressive 
strength and grout density test results to the Consultant within 24 hours of testing. 

 
 
3.3 LOAD TESTS 

.1 Perform verification and proof load testing of rock anchors at the locations specified herein or 
designated by the Consultant. Perform compression load testing in accordance with ASTM D1143 
and tension load testing in accordance with ASTM D3689, except as modified herein. 

.2 The maximum verification test loads applied to the rock anchor shall not exceed 80% of the structural 
capacity of the rock anchor structural elements, to include steel yield in tension, steel yield or 
buckling in compression, or grout crushing in compression. Any required increase in strength of the 
verification test rock anchor elements above the strength required for the production rock anchors 
shall be provided for in the contractor’s bid price. 

.3 The jack shall be positioned at the beginning of the test such that unloading and repositioning during 
the test will not be required. When both compression and tension load testing is to be performed on 
the same rock anchor, the rock anchor shall be tested under compression loads prior to testing under 
tension loads. 

.4 For convenience of testing and set-up, rock anchor testing may be performed in tension, regardless 
of the governing load. 

.5 Testing Equipment and Data Recording 
.1 Testing equipment shall include dial gauges, dial gauge support, jack and pressure gauge, 

electronic load cell, and a reaction frame. The load cell is required only for the creep test portion 
of the verification test. The contractor shall provide a description of test setup and jack, pressure 
gauge and load cell calibration curves in accordance with the Submittals Section. 

.2 Design the testing reaction frame to be sufficiently rigid and of adequate dimensions such that 
excessive deformation of the testing equipment does not occur. Align the jack, bearing plates, 
and stressing anchorage such that unloading and repositioning of the equipment will not be 
required during the test. 

.3 Apply and measure the test load with a hydraulic jack and pressure gauge. The pressure gauge 
shall be graduated in 500 kPa increments or less. The jack and pressure gauge shall have a 
pressure range not exceeding twice the anticipated maximum test pressure. Jack ram travel shall 
be sufficient to allow the test to be done without resetting the equipment. Monitor the creep test 
load hold during verification tests with both the pressure gauge and the electronic load cell. Use 
the load cell to accurately maintain a constant load hold during the creep test load hold increment 
of the verification test. 
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.4 Measure the Rock Anchor top movement with a dial gauge capable of measuring to 0.025 mm. 
The dial gauge shall have a travel sufficient to allow the test to be done without having to reset 
the gauge. Visually align the gauge to be parallel with the axis of the rock anchor and support the 
gauge independently from the jack, Rock Anchor or reaction frame. Use a minimum of two dial 
gauges when the test setup requires reaction against the ground or single reaction piles on each 
side of the test rock anchor. 

.5 The required load test data shall be recorded by the Engineer. 

 
 
3.4 PRE-PRODUCTION (VERIFICATION) LOAD TESTS 

.1 Perform pre-production rock anchor load testing to verify the design of the rock anchor system and 
the construction methods proposed prior to installing any production rock anchors. 

.2 Pre-production load tests shall be performed to verify that the Contractor installed rock anchors will 
meet the required tension load capacities and load test acceptance criteria and to verify that the 
length of the rock anchor load transfer bond zone is adequate. The rock anchor verification load test 
results must verify the Contractor’s design and installation methods, and be reviewed and accepted 
by the Consultant prior to beginning installation of production rock anchors. Installation of production 
rock anchors should not proceed until all verification test results have been reviewed and accepted 
by the Consultant. 

.3 Rock anchors used for pre-production testing should not remain in place for usage as production 
rock anchors unless reviewed and accepted by the Consultant. Test rock anchors to be removed or 
cut-off and abandoned following completion of testing. 

.4 Pre-production Rock Anchor Test Configuration and Construction 
.1 The drilling-and-grouting method, casing size, and drill size for the verification test rock anchor(s) 

shall be identical to those specified for the production rock anchors at the given locations. The 
verification test rock anchor structural steel sections shall be sized to safely resist the maximum 
test load. 

.2 Test verification rock anchors must be full-scale (same configuration and dimensions as 
production rock anchors). 

.5 Pre-Production Test Quantities and Location 
.1 Two (2) sacrificial pre-production rock anchors shall be constructed in conformance with the 

approved Working Drawings for the purposes of pre-production verification. 
.2 Pre-production rock anchors shall be installed at the locations proposed by the Contractor and 

approved by the Consultant. Test rock anchors are to be located such that their installation and 
performance is representative of production rock anchors, and in locations that will not interfere 
with production rock anchor installation. 

.6 Verification Test Loading Schedule  
.1 Test pre-production rock anchors to a maximum test load corresponding to the nominal grout-to-

ground bond strength based on the test rock anchor configuration (full-scale) or Ultimate Load 
(UL). 
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.2 The pre-production rock anchor load tests shall be made by incrementally loading the rock 
anchor in accordance with the load schedule for the governing load(s): 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
.3 The alignment load (AL) shall not exceed 5% of the UL. Dial gauges shall be reset to zero after 

the initial AL is applied. 
.4 The test load shall be applied in increments of 10 percent of the UL. Each load increment shall 

be held for a minimum of 1 minute. Rock Anchor top movement shall be measured at each load 
increment. The load-hold period shall start as soon as each test load increment is applied. 
Unloading shall be applied in decrements of 20% of the UL. 

.5 The rock anchor shall be monitored for creep at the maximum test load (1.00UL): hold the Rock 
Anchor load for 10 min and record displacement at 0, 1, 2, 3, 4, 6, 10 minutes. If net creep from 1 
to 10 minutes exceeds 1.0 mm, hold for additional 50 min with displacement readings at 20, 30, 
50, and 60 minutes. 

.7 The acceptance criteria for rock anchor pre-production load tests are: 

LOAD HOLD TIME 

AL 1 min 
0.10UL 1 min 
0.15UL 1 min 
0.20UL 1 min 
0.25UL 1 min 
0.30UL 1 min 
0.35UL 1 min 
0.40UL 1 min 
0.45UL 1 min 
0.50UL 1 min 
0.55UL 1 min 
0.60UL 1 min 
0.65UL 1 min 
0.70UL 1 min 
0.75UL 1 min 
0.80UL 1 min 

0.85UL 1 min 
0.90UL 1 min 
0.95UL 1 min 

1.00UL CREEP TEST (10 min to 60 
min) 

0.80UL 1 min 
0.60UL 1 min 
0.40UL 1 min 
0.20UL 1 min 

AL 1 min 
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.1 At the end of the creep test at the maximum test load, test Rock Anchors shall have a creep rate 
not exceeding 2.0 mm/log cycle time. The creep rate shall be linear or decreasing throughout the 
creep load hold period. 

.2 Failure does not occur at the maximum test load. Failure is defined as load at which attempts to 
further increase the test load simply result in continued Rock Anchor movement. 

.3 The Consultant will provide the Contractor written confirmation of the rock anchor design and 
construction within three (3) working days of the completion of the pre-production load tests. This 
written confirmation will either confirm the capacities and bond lengths specified in the Working 
Drawings for rock anchors or reject the Rock Anchors based upon the verification test results. 

.8 Pre-production Rock Anchor Test Rejection 
.1 If a verification tested rock anchor fails to meet the acceptance criteria, the Contractor shall 

modify the design, the construction procedure, or both. These modifications may include 
modifying the installation methods, increasing the bond length, or changing the rock anchor type.  

.2 Any modification that necessitates changes to the structure shall require the Consultant’s prior 
review and acceptance. Any modifications of design or construction procedures or cost of 
additional verification test Rock Anchors and load testing shall be at the Contractor’s expense.  

.3 At the completion of verification testing, test Rock Anchors shall be removed down to the 
elevation specified by the Consultant. 

 
 
3.5 PROOF LOAD TESTS 

.1 Perform proof load tests on the first two (2) production rock anchors installed, prior to the installation 
of the remaining production rock anchors. 

.2 Proof testing shall be conducted at a frequency of 10% (1 in 10) of the subsequent production rock 
anchors installed beyond the first 2. Location of additional proof test rock anchors shall be as 
designated by the Consultant. 

.3 Proof Test Loading Schedule 
.1 Test rock anchors designated for tension proof load testing to a maximum test load of 100% of 

the factored rock anchor Design Load (DL) shown on the Plans or Working Drawings. 
.2 Proof tests shall be made by incrementally loading the rock anchor in accordance with the 

following schedule: 
 
 

LOAD HOLD TIME 
AL 1 min 

0.20DL 1 min 
0.40DL 1 min 
0.60DL 1 min 
0.80DL 1 min 

1.00DL CREEP TEST  
(10 min to 60 min) 

AL 1 min 
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.3 The alignment load (AL) shall not exceed 5% of the DL. Dial gauges shall be reset to zero after 
the initial AL is applied. 

.4 The test load shall be applied in increments of 20 percent of the DL. Each load increment shall 
be held for a minimum of 1 minute. Rock anchor top movement shall be measured at each load 
increment. The load-hold period shall start as soon as each test load increment is applied. 
Unloading shall be applied in one decrement to the AL. 

.5 The verification test rock anchor shall be monitored for creep at the maximum test load (1.00DL): 
hold the pile load for 10 min and record displacement at 0, 1, 2, 3, 4, 6, 10 minutes. If net creep 
from 1 to 10 minutes exceeds 1.0 mm, hold for additional 50 min with displacement readings at 
20, 30, 50, and 60 minutes 

.4 The acceptance criteria for rock anchor proof load tests are: 
.1 At the end of the 1.00DL creep test load increment, test rock anchors shall have a creep rate not 

exceeding 1 mm/log cycle time. The creep rate shall be linear or decreasing throughout the 
creep load hold period.  

.2 Failure does not occur at the 1.00DL maximum test load. Failure is defined as the load at which 
attempts to further increase the test load simply results in continued rock anchor movement. 

.5 Proof Test Rock Anchor Rejection 
.1 If a proof-tested rock anchor fails to meet the acceptance criteria, the Contractor shall 

immediately proof test another rock anchor within that footing.  
.2 For failed rock anchors and further construction of other rock anchors, the Contractor shall 

modify the design, the construction procedure, or both. These modifications may include 
installing replacement rock anchors, incorporating rock anchors at not more than 50% of the 
maximum load attained, post grouting, modifying installation methods, increasing the bond 
length, or changing the rock anchor type. 

.3 Any modification that necessitates changes to the structure design shall require the Consultant’s 
prior review and acceptance. Any modifications of design or construction procedures, or cost of 
additional verification test rock anchors and verification and/or proof load testing, or replacement 
production rock anchors, shall be at the Contractor’s expense. 

 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

STEEL SHEET PILING 
Section 02456 

Page 1 of 7 
April 2025 

 
 
PART 1 - GENERAL  

1.1 SCOPE OF WORK 

.1 This specification covers the requirements for design, construction, maintenance, monitoring and 
removal of the watertight interlocking steel sheet piling system to construct the new decant pump 
station on site. 

 
1.2 REFERENCES 

.1 Standards listed below govern minimum quality of work required under this Section: 
.1 ASTM International Inc. 

.1 ASTM A 307-14 “Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 
60,000 PSI Tensile Strength” 

.2 ASTM A 325-14 “Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 
KSI Minimum Tensile Strength” 

.3 ASTM A 325M-14 “Standard Specification for Structural Bolts, Steel, Heat Treated 830 MPa 
Minimum Tensile Strength (Metric)” 

.4 ASTM A 490M-14a “Standard Specification for High-Strength Steel Bolts, Classes 10.9 and 
10.9.3, for Structural Steel Joints (Metric)” 

.5 ASTM A 1011/A 1011M-14 “Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 
Formability, and Ultra-High Strength” 

.6 ASTM D 3966/D 3966M-07(2013) E1 “Standard Test Methods for Deep Foundations Under 
Lateral Load” 

.7 ASTM D 3689/D 3689M-07(2013) E1 “Standard Test Methods for Deep Foundations Under 
Static Axial Tensile Load 

.8 ASTM D 3740-12a “Standard Practice for Minimum Requirements for Agencies Engaged in 
Testing and/or Inspection of Soil and Rock as Used in Engineering Design and Construction” 

.9 ASTM D 4945-12 “Standard Test Method for High-Strain Dynamic Testing of Deep 
Foundations” 

.2 Canadian General Standards Board (CGSB) 
.1 CAN/CGSB-85.10-99, “Protective Coatings for Metals” 

.3 Canadian Standards Association (CSA International) 
.1 CSA G30.18-09 (R2014) “Carbon Steel Bars for Concrete Reinforcement” 
.2 CSA G40.20-13/G40.21-13 “General Requirements for Rolled or Welded Structural Quality Steel/ 

Structural Quality Steel” 
.3 CSA-S16-09 “Limit States Design of Steel Structures” 
.4 CSA W47.1-09 (R2014) “Certification of Companies for Fusion Welding of Steel” 
.5 CSA W48-14 “Filler Metals and Allied Materials for Metal Arch Welding” 
.6 CSA W59-13 “Welded Steel Construction (Metal Arch Welding)” 

.4 Master Painters Institute 
.1 MPI-INT 5.1-08 “Structural Steel and Metal Fabrications” 
.2 MPI-EXT 5.1-08 “Structural Steel and Metal Fabrications” 

.5 The Society for Protective Coatings (SSPC) and National Association of Corrosion Engineers 
(NACE) International 
.1 SSPC-SP 5/ NACE No.1-Latest Edition “White Metal Blast Cleaning” 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

STEEL SHEET PILING 
Section 02456 

Page 2 of 7 
April 2025 

 
 

.6 Ontario Provincial Standard Specifications 
.1 OPSS 539 – Construction Specifications for Temporary Protection Systems. 

.7 Canadian Foundation Engineering Manual (2006). 
 
 
1.3 QUALIFICATIONS 

.1 Piling Contractor must have a minimum of 8 years demonstrated expertise in projects similar in 
scope to this project. Provide a minimum of (3) projects of similar scope that have been completed in 
the last five years. The Contractor shall submit reference projects with contacts for the client’s project 
manager on those projects. 

.2 Sheet piling system is to be designed by a Professional Engineer registered in the Province of 
Ontario who is experienced in the design of this work.  

 
 
1.4 SUBSURFACE CONDITIONS 

.1 General description of the subsurface conditions encountered during the field investigation are 
summarized in the Geotechnical report prepared by Cambium Inc., dated December 18, 2024, 
reference File: 19712-001. 

.2 Engineering guidelines on the geotechnical design aspects of the project are summarized in the 
Geotechnical design report prepared by Cambium Inc., dated December 18, 2024, reference File: 
19712-001. 

.3 Groundwater conditions and management recommendations are included in the Hydrogeological 
report prepared by Cambium Inc., dated October 15, 2024, reference File: 19712-001. 

.4 Notify Consultant in writing if subsurface conditions at site substantially differ from those indicated in 
the above-referenced reports and await further instructions from Consultant. 

 
 
1.5 QUALITY PLAN 

.1 Develop and implement a Quality Plan that verifies the sheet pile installation meets the requirements 
of this section. The Quality Plan shall be of sufficient detail to demonstrate the performance 
requirements of the project have been met. The results of the Quality plan shall be communicated to 
the Consultant in a manner and frequency sufficient to facilitate the Owner’s Quality Assurance 
program.  

.2 Submit Quality Plan to the Consultant for review a minimum of 10 days in advance of starting work of 
this section. 

.3 Provide samples of the Contractor’s quality control inspection and data logging forms to be used on 
the project. 

.4 The Quality Plan shall include review of the sheet pile installation by the Design Engineer. Submit 
Engineer’s letter of general conformance for review by Consultant. 

 
 

.5 The Owner will develop a Quality Assurance Plan for the purpose of verifying that the work of this 
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Section meets with the specific requirements of the project. The Owner’s Quality Assurance Plan 
may include inspection or testing in addition to that implemented by the Contractor’s Quality Plan. 
The results of these inspections and tests may be shared with the Contractor. 

.6 The Owner will appoint a Geotechnical Consultant to review the installation of the sheet piles. 
.1 Notify the Geotechnical Consultant a minimum of 2 business days prior to installation of the sheet 

piles. The Geotechnical Consultant shall have access to any and all field installation records and test 
reports.  

.2 The Geotechnical Consultant appointed by the Owner will be paid for out of a cash allowance 
specified in Division 01. 

 
 
1.6 SUBMITTALS 

.1 Submit shop drawings in accordance with Division 01.  

.2 Submit schedule of planned sequence of sheet pile installation to Consultant for review, as specified. 

.3 Format of shop drawings to be in accordance with Division 01. Multiple prints will not be reviewed. 
Reproductions of Contract Drawings will not be acceptable as shop drawings. 

.4 Submit shop drawings in a single, complete set in order that all details may be read in conjunction 
with plans, elevations and all other dependent details. 

.5 All submittals shall be made in English with any abbreviations clearly defined. 

.6 Where shop drawings are re-submitted, clearly illustrate all revisions from previous submissions 
using revision marks and “bubbles”. 

.7 Sheet pile shop drawings are to be stamped and signed by the Professional Engineer registered in 
the Province of Ontario who is responsible for their design. 

.8 Submit design calculations for the sheet pile system. 

.9 Submit design details of splice connections. 

.10 Submit manufacturer’s printed product literature, specifications and datasheets. 

.11 Submit list and details of equipment for use in installation of piles. 

.12 Submit copies of certified test reports for sheet piles from approved independent testing laboratories, 
indicating compliance with specifications for specified performance characteristics and physical 
properties. 

.13 Provide manufacturer’s affidavit stating that materials and products used conform to specified 
performance characteristics and physical properties. 

 
 
1.7 SCHEDULING 

.1 Provide schedule of planned sequencing of sheet pile installation to Consultant for review, not less 
than two (2) weeks prior to commencement of installation. 
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1.8 DESIGN 

.1 Sheet piling system is to be designed by a Professional Engineer registered in the Province of 
Ontario who is experienced in the design of this work. Provide submittals in accordance with this 
Section. 

.2 The sub-surface investigation report listed elsewhere in this Section, including bore hole logs listed 
therein, shall be considered to be representative of the in-situ subsurface conditions likely to be 
encountered on the project site. Said sub-surface investigation report shall be used as the basis for 
the design of the sheet piles using generally accepted engineering judgment and methods.  

.3 Design and installation of sheet piling is to be watertight and is to extend to bedrock elevation. 
Design to be in accordance with the Canadian Foundation Engineering Manual (CFEM). 

 
 
1.9 PROTECTION 

.1 Prevent damage to existing buildings, structures, landscaping, trees, fences, roads and adjacent 
property in the completion of this work. 

.2 Arrange sequencing of pile driving operations and methods to avoid damages to adjacent existing 
structures. 

.3 When damages occur, remedy damaged items to restore to original or better condition at 
Contractor’s expense. 

 
 
1.10 EXAMINATION 

.1 Prior to commencement of sheet pile installation, carefully examine all Contract Documents and shop 
drawings which affect this work. Report any discrepancies to the Consultant for their direction. 

.2 Examine all site conditions and work of other trades which may affect this work. Report any 
inconsistencies to the Consultant for their direction. 

 
 
1.11 COORDINATION 

.1 Cooperate with all other trades to fully coordinate all dimensions, etc. which may be required during 
installation. 

.2 Prior to installation, ensure all inspection processes have been carried out and documentation has 
been assembled to conform with the Quality Plan.  

 
1.12 STORAGE AND HANDLING  

.1 Deliver, store and handle materials in accordance with manufacturer’s instructions. 

.2 Protect sheet piles from damage due to excessive bending stresses, impact, abrasion or other 
causes during deliver, storage, and handling. 

.3 Replace damaged piles as directed by Consultant at no additional cost to Owner. 
PART 2 - PRODUCTS  
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2.1 MATERIALS 

.1 Steel sheet piles: to CAN/CSA-G40.21, including chemical and mechanical requirements, grade 
350W and as follows:  
.1 Section properties in accordance with the approved shop drawings.  
.2 Provide fabricated special corners as specified by manufacturer for type of sheet piling supplied.  
.3 Mark each piece of sheet piling legibly by stenciling or die-and-stamping the following 

information: heat number, manufacturer’s name, length and section number.  
.4 Structural steel for walers, bearing plates, wale splices, capping channels, support angles and 

miscellaneous steel: to CAN/CSA-G40.21, including chemical and mechanical requirements, 
grade 350W. 

.5 Tie rods: to CSA G30.18, Grade 400. 

.6 Sleeve nuts: to have load capacity in excess of capacity of tie rod. 

.7 Hexagon nuts, bolts, and washers: to ASTM A 307. 

.8 Supply or fabricate sheet piles in full length sections and provide equipment to hand full length 
sections without cutting and splicing. 

 
 
PART 3 - EXECUTION  

3.1 INSTALLATION  

.1 Welding to be in accordance with CSA W59. 

.2 Do not commence sheet pile installation until all required quality control measures have been 
completed and reviewed by Consultant.  

.3 Submit full details of monitoring and method and sequence of installation of sheet piling to Consultant 
for approval prior to start of pile installation work. Details must include guide frames, bracing, setting 
and driving sequence and number of piles in panels for driving.  

.4 Install sheet piles in accordance with procedures outlined on approved shop drawings. 

.5 Hold sheet piles securely and accurately in position while driving. When installation is complete, face 
of wall at top of sheet piles to be within 75 mm of location as indicated and deviation from vertical not 
to exceed 1 in 100. 

.6 Restrike already driven sheet piles lifted during driving of adjacent piles to confirm set. 
 
3.2 OBSTRUCTIONS 

.1 If obstruction encountered during driving, leave obstructed sheet pile and proceed to drive remaining 
sheet piles. Return and attempt to complete driving of obstructed sheet pile later.  

.2 Advise Consultant immediately if impossible to drive sheet pile to full penetration. Submit alternate 
installation details to Consultant for review. Alternate installation details are to be engineered by a 
Professional Engineer registered in the Province of Ontario.  

3.3 HOLES 

.1 Patch holes in sheet pile wall, except where permanent holes are indicated. Use steel plate with 
thickness equal to that of piling to patch holes and overlap not less than hole diameter. Weld to 
develop full strength of plate.  
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.2 Drill any required holes in piling. Do not use flame cutting without permission of Design Engineer.  
 
 
3.4 CUTTING & SPLICING 

.1 When flame cutting tops of piles, and flame cutting of holes in piles is approved by Design Engineer.  
.1 Use torch guiding device to ensure smooth round holes or straight edges.  
.2 Make cuts smooth and free from notches throughout thickness. If grinding is employed to remove 

notch or crack, finished radius to be minimum 5 mm.  

.2 Use full length piles, unless noted otherwise. 

.3 Where cutting or splicing of sheet pile sections is required to suit field conditions, submit 
corresponding details to Consultant for review. Field cutting and splicing details are to be designed 
by a Professional Engineer registered in the Province of Ontario. 

 
 
3.5 TIE ROD ANCHORAGE 

.1 Do not place backfill behind anchored bulkhead or remove material from in front of bulkhead until 
piles have been completely driven, adjusted and secured in final position by anchorage system. 

.2 Support tie rods at intervals along their length as indicated on shop drawings. 

.3 Fit and adjust tie rod systems so that connections at waling and anchor end of tie rods are tight 
before backfilling. 

.4 Brace steel sheet piles with waling strips in accordance with shop drawings. Make walers one length 
between corners and bolt to piles. 

 
 
3.6 TOE PINNING 

.1 Drive sheet piling at pinned sections to bedrock. 

.2 Pin sheet piling at toe in accordance with approved shop drawings. 
 
 
3.7 BACKFILLING 

.1 Backfill in accordance with Section 02315 – Excavation, Trenching and Backfilling.  

.2 Protect piling tie rods and anchorage systems from damage or displacement during backfilling 
operations. 
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3.8 REMOVAL 

.1 Sheet pile sections are to be cut down a minimum of two (2) metres below finished grade around 
new structures, unless noted otherwise. 

.2 Accurately record the top elevation and plan location of sheet pile sections left in place on the record 
drawings. 

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 RELATED SECTIONS 

 Refer to Division 1. 
 
 
1.2 REFERENCES 

 American Society for Testing and Materials International (ASTM):  
 ASTM A 82/A 82M-05a, Standard Specification for Steel Wire, Plain, for Concrete 

Reinforcement.  
 ASTM A 185/A 185M-05a, Standard Specification for Steel Welded Wire Reinforcement, Plain, 

for Concrete.  
 ASTM C 139-05, Standard Specification for Concrete Masonry Units for Construction of Catch 

Basins and Manholes.  
 ASTM C 478/C 478M-06, Standard Specification for Precast Reinforced Concrete Manhole 

Sections.  
 ASTM D 1056-00, Standard Specification for Flexible Cellular Materials - Sponge or Expanded 

Rubber.  

 Canadian Standards Association (CSA International): 
 CAN/CSA-A3000-03(R2005), Cementitious Materials Compendium (Consists of A3001, A3002, 

A3003, A3004 and A3005).  
 CSA-A3001-03, Cementitious Materials for Use in Concrete.  
 CSA A23.1/A23.2-04, Concrete Materials and Methods of Concrete Construction/Methods of 

Test and Standard Practices for Concrete.  
 CAN/CSA-G30.18-M92(R2002), Billet-Steel Bars for Concrete Reinforcement.  

 Health Canada/Workplace Hazardous Materials Information System (WHMIS)  
 Material Safety Data Sheets (MSDS).  

 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

 Provide submittals in accordance with Section 01330. 

 Product Data:  
 Submit manufacturer's printed product literature, specifications and datasheet and include 

product characteristics, performance criteria, physical size, finish and limitations.  
 Submit two copies WHMIS MSDS - Material Safety Data Sheets.  

 Shop Drawings:  
 Submit shop drawings for precast manholes.  

 Quality assurance submittals:  
 Test reports: submit certified test reports for specified materials from approved independent 

testing laboratories, indicating compliance with specifications for specified performance 
characteristics and physical properties.  
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 Certificates: submit certificates signed by manufacturer certifying that materials comply with 
specified performance characteristics and physical properties.  

 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling 
criteria, installation sequence and cleaning procedures.  

 
 
1.4 QUALITY ASSURANCE 

 Pre-Installation Meetings: convene pre-installation meeting one week prior to beginning work of this 
Section and on-site installation, with contractor's representative and Consultant to:  

 Verify project requirements.  
 Review installation and substrate conditions.  
 Co-ordination with other building subtrades.  
 Review manufacturer's installation instructions and warranty requirements.  

 
 
1.5 DELIVERY, STORAGE AND HANDLING 

 Packing, shipping, handling and unloading:  
 Deliver, store and handle materials in accordance with manufacturer's written instructions.  

 
 
1.6 REGULATORY REQUIREMENTS 

 Underground electrical installations shall be fully compliant with Ontario Electrical Safety Code 
(OESC) requirements and related bulletins. Installation dimensions shall comply with OESC 
diagrams D8 through D11, as is applicable. In the event of conflict, the more stringent shall apply to 
the satisfaction of the local hydro inspector. 

 
 
PART 2 - PRODUCTS 

2.1 PVC DUCTS 

 PVC ducts, type DB2, encased in reinforced concrete.  
 
 
2.2 PVC DUCT FITTINGS 

 Rigid PVC opaque solvent welded type couplings, bell end fittings, plugs, caps, adaptors as required 
to make complete installation.  

 Expansion joints.  

 Rigid PVC 5 degree angle couplings.  
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2.3 MANHOLES 

 Provide type indicated.  

 Top, walls, and bottom: reinforced concrete.  

 Walls and bottom: monolithic concrete construction.  

 Locate duct entrances and windows near corners of structures to facilitate cable racking.  

 Covers: fit frames without play.  

 Form steel and iron to shape and size with sharp lines and angles.  

 Castings: warp and blow hole free.  

 Exposed metal: smooth finish without sharp lines and arises.  

 Provide lugs, rabbets, and brackets.  

 Set pulling-in irons and other built-in items in place before depositing concrete.  

 Install pulling-in iron in wall opposite each duct line entrance.  

 Cable racks, including rack arms and insulators: sized to accommodate cable.  
 
 
2.4 PRECAST CONCRETE MANHOLES 

 Precast concrete manholes and auxiliary sections fabricated in steel forms.  

 Aggregates: to CSA A23.1/A23.2.  

 Cement: CAN/CSA-A3001, Type GU.  

 Steel welded wire fabric mesh reinforcing: to ASTM A 82/A 82M, ASTM A 185/A 185M, CAN/CSA -
G30.18.  

 Pulling inserts and bolts for racks integrally cast in concrete.  

 Neoprene gasket seals between manhole sections: to ASTM D 1056.  

 Size: 762 mm clear diameter.  

 Precast Concrete Manholes: to ASTM C 478/C 478M.  
 Manhole step and ladder rung spacing: 405.  

 
 
2.5 DRAINAGE 

 Floor drain fittings: consisting of floor drain, back water valve, trap and pipe connection to dry sump.  
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 Storm sewer connection: cast iron service saddle consisting of oil resistant gasket, stainless steel 
clamp and oil resistant 0 ring.  

 Sump pit: 300 x 300 x 125 mm.  
 
 
2.6 MANHOLE NECKS 

 Concrete brick and mortar.  
 
 
2.7 MANHOLES FRAMES AND COVERS 

 Cast iron manhole frames and covers. 

 Size: 762 mm clear diameter.  
 
 
2.8 GROUNDING 

 Ground rods: in accordance with Section 16045. 
 
 
2.9 CABLE RACKS 

 Hot dipped galvanized cable racks and supports.  

 12 x 100 mm preset inserts for rack mounting.  
 
 
2.10 CABLE PULLING EQUIPMENT 

 Pulling iron: galvanized steel rods, size and shape as indicated. 

 Pull rope: 6 mm stranded nylon, tensile strength 5 kN, continuous throughout each duct run with 3 m 
spare rope at each end.  

 
 
2.11 MARKERS 

 Concrete type cable markers: 600 x 600 x 100 mm, with words: "Cable", "Joint", "Conduit" impressed 
in top surface, with arrows to indicate change in direction of duct runs.  

 Warning Tape: 
 Red Vinyl Tape marked “ÐANGER – ELECTRICAL CABLES” for ducts intended to carry 

voltages above 50 V. 
 Orange vinyl tape marked “Caution – Buried Telecommunication Cables” for ducts intended to 

carry voltages below 50 V. 
 Tape to be complete with tracer wires. 

 
 
PART 3 - EXECUTION 
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3.1 MANUFACTURER’S INSTRUCTIONS 

 Compliance: comply with manufacturer's written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions, and datasheets.  

 
 
3.2 INSTALLATION – GENERAL 

 Install underground duct banks and manholes including formwork.  

 Build duct bank and manholes on undisturbed soil or on well compacted granular fill not less than 
150 mm thick, compacted to 95% of maximum proctor dry density.  

 Open trench completely between manholes before ducts are laid and ensure that no obstructions will 
necessitate change in grade of ducts.  

 Install ducts at elevations and with slope as indicated and minimum slope of 1 to 400.  

 Install base spacers at maximum intervals of 1.5 m levelled to grades indicated for bottom layer of 
ducts.  

 Lay PVC ducts with configuration and reinforcing as indicated with preformed interlocking, rigid 
plastic intermediate spacers to maintain spacing between as indicated horizontally and vertically.  

 Stagger joints in adjacent layers at least 150 mm and make joints watertight.  
 Encase duct bank with 75 mm thick concrete cover.  

 Make transpositions, offsets and changes in direction using 5 degree bend sections, do not exceed a 
total of 20 degree with duct offset.  

 Use bell ends at duct terminations in manholes or buildings.  

 Use conduit to duct adapters when connecting to conduits.  

 Terminate duct runs with duct coupling set flush with end of concrete envelope when dead ending 
duct bank for future extension.  

 Cut, ream and taper end of ducts in field in accordance with manufacturer's recommendations, so 
that duct ends are fully equal to factory-made ends.  

 Allow concrete to attain 50% of its specified strength before backfilling.  

 Use anchors, ties and trench jacks as required to secure ducts and prevent moving during placing of 
concrete.  

 Tie ducts to spacers with twine or other non-metallic material.  
 Remove weights or wood braces before concrete has set and fill voids.  

 Clean ducts before laying:  
 Cap ends of ducts during construction and after installation to prevent entrance of foreign 

materials.  

 Duct cleaning:  
 Pull 300 mm long x diameter 6 mm less than internal diameter of duct steel wooden mandrel 

through each duct, immediately after placing of concrete.  
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 Then pull stiff bristle brush through duct; avoid disturbing or damaging ducts where concrete has 
not set completely.  

 Pull stiff bristle brush through each duct immediately before pulling-in cables.  

 Install four 3 m lengths of 15M reinforcing rods, one in each corner of duct bank when connecting 
duct to manholes or buildings.  

 Wire rods to 15M dowels at manhole or building and support from duct spacers.  
 Protect existing cables and equipment when breaking into existing manholes.  
 Place concrete down sides of duct bank filling space under and around ducts.  
 Rod concrete with flat bar between vertical rows filling voids.  

 Install pull rope continuous throughout each duct run with 3 m spare rope at each end.  
 
 
3.3 MANHOLES 

 Install precast manholes.  

 Provide 115 mm deep window to facilitate cable bends in wall at each duct connection.  
 Terminate ducts in bell-end fitting flush with window face.  
 Provide four 10M steel dowels at each duct run connection to anchor duct run.  
 On runs of 16 ducts and over, support concrete duct encasement on a 700 mm wide by 75 mm 

thick concrete pier poured against manhole wall between slab and bottom of duct run, provide 
dowels for anchoring.  

 Alternately connect large duct runs by leaving square opening in wall, later pouring duct run and wall 
opening in one pour and install 10M x 3m reinforcing rods in duct run at manhole connection. 

 Build up concrete manhole neck to bring cover flush with finished grade in paved areas and 40 mm 
above grade in unpaved areas.  

 Install manhole frames and covers for each manhole:  
 Set frames in concrete grout onto manhole neck.  

 Drain floor towards sump with one to 48 slope minimum and install drainage fittings as indicated.  

 Install cable racks, anchor bolts and pulling irons as indicated.  

 Grout frames of manholes:  
 Cement grout to consist of two parts sand and one part cement and sufficient water to form a 

plastic slurry.  

 Ensure filling of voids in joint being sealed.  
 Plaster with cement grout, walls, ceiling and neck.  

 Spray paint "X" on ceiling of manhole above floor drain or sump pit.  
 
 
3.4 MARKERS 

 Mark location of duct runs under hard surfaced areas not terminating in manhole with railway spike 
driven flush in edge of pavement, directly over run.  
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 Place concrete duct marker at ends of such duct runs.  
 Construct markers and install flush with grade.  

 Mark ducts every 150 m along straight runs and changes in direction.  

 Where markers are removed to permit installation of additional duct, reinstall existing markers.  

 Lay concrete markers flat and centered over duct with top 25 mm above earth surface.  

 Provide drawings showing locations of markers.  

 Install vinyl tape along entire length of duct. 
 
 
3.5 FIELD QUALITY CONTROL 

 Site Tests/Inspections:  
 Inspection of duct will be carried out by Consultant prior to placing.  
 Placement of concrete and duct cleanout to be done when Consultant present.  

 
 
3.6 CLEANING 

 Refer to Division 1.  

 On completion and verification of performance of installation, remove surplus materials, excess 
materials, rubbish, tools and equipment.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 REFERENCES 

 Canadian Standards Association (CSA)  
 CSA C22.2 No. 211.1, Rigid types EBI and DB2/ES2 PVC Conduit.  
 CSA C22.2 No. 211.3, Rigid Reinforced Thermoset (RE) Conduit and Associated Fittings.  

 
 
1.2 SUBMITTALS 

 Submit WHMIS MSDS - Material Safety Data Sheets acceptable to Labour Canada and Health and 
Welfare Canada for solvent cement. Indicate VOC content.  

 Submit shop drawings per Section 01330. 
 
 
1.3 REGULATORY REQUIREMENTS 

 Underground electrical installations shall be fully compliant with Ontario Electrical Safety Code 
(OESC) requirements and related bulletins. Installation dimensions shall comply with OESC 
diagrams D8 through D11, as is applicable. In the event of conflict, the more stringent shall apply to 
the satisfaction of the local hydro inspector. 

 
 
PART 2 - PRODUCTS 

2.1 PVC DUCTS AND FITTINGS 

 Rigid PVC duct: to CSA C22.2 No. 211.1, Type DB2/ES2, with moulded fittings, for direct burial 
expanded flange ends, Trade size as indicated. Nominal length: 6 m plus or minus 12 mm.  

 Rigid PVC split ducts.  

 Rigid PVC bends, couplings, reducers, bell end fittings, plugs, caps, adaptors same product material 
as duct, to make complete installation.  

 Rigid PVC 90° and 45° bends.  

 Rigid PVC 5° angle couplings.  

 Expansion joints every metre and as required.  
 
 
2.2 SOLVENT WELD COMPOUND 

 Solvent cement for PVC duct joints.  
 
2.3 CABLE PULLING EQUIPMENT 

 6 mm stranded nylon pull rope tensile strength 5 kN.  
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2.4 MARKERS 

 Concrete type cable markers: 600 x 600 x 100 mm, with words: "Cable", "Joint", "Conduit" impressed 
in top surface, with arrows to indicate change in direction of duct runs.  

 Warning Tape: 
 Red Vinyl Tape marked “ÐANGER – ELECTRICAL CABLES” for ducts intended to carry 

voltages above 50 V. 
 Orange vinyl tape marked “Caution – Buried Telecommunication Cables” for ducts intended to 

carry voltages below 50 V. 
 Tape to be complete with tracer wires. Coordinate final tape colours with ESA. 

 
 
PART 3 - EXECUTION 

3.1 INSTALLATION 

 Install duct in accordance with manufacturer's instructions.  

 Clean inside of ducts before laying.  

 Ensure full, even support every 1.5 m throughout duct length.  

 Slope ducts with 1 to 400 minimum slope.  

 During construction, cap ends of ducts to prevent entrance of foreign materials.  

 Pull through each duct mandrel not less than 300 mm long and of diameter 6 mm less than internal 
diameter of duct, followed by stiff bristle brush to remove sand, earth and other foreign matter. Pull 
stiff bristle brush through each duct immediately before pulling-in cables.  

 In each duct install pull rope continuous throughout each duct run with 3 m spare rope at each end.  
 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES 

 Canadian Standards Association (CSA).  
 CAN/CSA C83, Communication and Power Line Hardware.  
 CAN/CSA 080 Series, Wood Preservation.  
 CAN/CSA-015, Wood Utility Poles and Reinforcing Stubs.  
 CSA 0124 - Specification for the Physical Properties of Power and Communication Wood 

Insulator Pins.  
 CSA A14, Concrete Poles. 
 CSA/CAN3-A23.3, Design of Concrete Structures. 
 CSA C22.1 – Overhead Systems. 

 American National Standards Institute (ANSI)  
 ANSI C29.5, Wet Process Porcelain Insulators, Low- and Medium-Voltage Pin Type.  

 Electrical and Electronic Manufacturers' Association of Canada (EEMAC).  
 EEMAC1B-1, Wet Process Porcelain Insulators (Strain Type).  
 EEMAC2B-1, Wet Process Porcelain Insulators (Spool Type).  

 
 
1.2 SHOP DRAWINGS 

 Submit shop drawings in accordance with Section 16010 - Electrical General Provisions and 
Sections 01330 – Submittal Procedures. 

 The layout of the incoming overhead electrical distribution from the local Hydro Authority will not be 
finalized by the Utility until after the closing of tender. The Contractor is responsible for providing all 
necessary coordination with the Utility and submitting designed pole load details as a result of 
interconnected tensions, sag and span of the overhead wiring. This shall include the imposed 
structural pole loads on hydro poles and their bases as a result of the final layout from the local 
Hydro Authority. Submittals shall include all installation considerations such as initial tension/sag and 
final (worst case) tension/sag. To facilitate this coordination and pre-installation review requirement, 
the Contractor shall retain a qualified Professional Structural Engineer licensed in the Province of 
Ontario in order to provide calculations, coordinate and determine the loading to be applied to the 
poles at the point in time where the local utility has finalized the location of their new hydro service 
poles. The review shall include loading forces and calculations on all privately owned overhead 
distribution poles and shall be submitted with a complete set of applicable correspondence details 
from the local Hydro Authority. All environmental and seasonal stresses induced on the conductors 
must be considered in determination of the loading for each pole. All applicable standards must be 
considered, including but not limited to CSA C22.1 - Overhead Systems. The final submittal of 
loading forces on each pole shall be signed and sealed by the Professional Structural Engineer 
before submitting. The following parameters shall be considered as a minimum in preparing the 
required submittal: 

 Unfactored Wind Pressure of 400 Pa on conductors, attachments, poles, etc. 
 “Heavy” Ice Accretion following the applicable standards. 
 Grade 1 Construction as defined by the Overhead Systems Code. 
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1.3 INSTALLATION COORDINATION 

 The installation contractor for 4.16 kV overhead service conductors shall coordinate between Hydro 
One Networks Inc. and the general contractor’s Structural Engineer in determining installation 
specific wire sag and tension details when connecting new hydro poles to the utility point of common 
coupling. Setting wire sag and tension of installations shall not commence until a contractor’s 
structural review of all pole forces has been properly completed, submitted for review and accepted. 
Refer to Part 1.3 “Shop Drawings”, item 2 for additional details. 

 
 
PART 2 - PRODUCTS  

2.1 MATERIALS 

 Wood preservation: to CAN/CSA 080 Series.  

 Power line hardware: to CAN/CSA-C83.  

 All components to be installed as part of an overhead electrical distribution system in conformance 
with this specification section are to suit Grade 1 Construction as defined under CSA C22.1 – 
Overhead Systems. 

 
 
2.2 WOOD POLES 

 Wood utility poles: to CAN/CSA-015, wood, Class 1 and Class 3, preservative treated.  
 Refer to Drawing No. E008 for additional pole details 
 13.7 m long poles for primary and secondary circuits. Refer to OESC requirements.  
 Wood Preservative: Pentachlorophenol (PCP).  

 
 
2.3 INSULATORS 

 Post type insulators: as required, rated for 15 kV complete with all required strain clamps, studs, 
connectors and terminations to suit. 

 Suspension dead-end insulators: as required, rated for 15 kV complete with all required strain 
clamps, studs, connectors and terminations to suit. 

 Insulator selection and installations shall be fully compliant with Ontario Electrical Safety Code 
requirements and related bulletins of Rules 75-400 through 75-499. In the event of conflict, the more 
stringent shall apply to the satisfaction of the local hydro inspector. 

 
 
2.4 CROSS ARMS 

 Dead-end cross arms to be either aluminum or fibreglass equivalent, as indicated on Division 16 
drawing details.” 

 All other cross arms to be aluminum 6061 T6 alloy. 
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 Cross Arm selection, dimensioning and installations shall be fully compliant with Ontario Electrical 
Safety Code requirements and related bulletins of Rules 75-200 through 75-299. In the event of 
conflict, the more stringent shall apply to the satisfaction of the local hydro inspector.” 

 
 
2.5 GUYS AND ANCHORS 

 Guy wire: to CAN/CSA-G12, 9 mm nominal diameter, stranded, galvanized steel for dead ends and 
guys.  

 Guy clamps: three-bolt heavy duty or preform grip type.  

 Eye bolt: 19 mm thimble, length to suit, four hold guy straps and 16 mm machine bolt with square 
washer to attach guy wire to pole.  

 Anchor rod: 19 mm diameter x 2.7 m long, galvanized steel with thimble eye.  

 Anchor: heavy duty expanding type, four way, 300 mm diameter.  

 Guy guard: plastic, colored yellow, 2.7 m long.  

 Guy and Anchor selection and installations shall be fully compliant with Ontario Electrical Safety 
Code requirements and related bulletins of Rules 75-300 through 75-399. In the event of conflict, the 
more stringent shall apply to the satisfaction of the local hydro inspector. 

 
 
2.6 EQUIPMENT IDENTIFICATION  

 Rustproof number nails with 50 mm high designated number.  
 
 
PART 3 - EXECUTION  

3.1 PREPARATION OF WOOD POLES 

 Where poles require shortening, cut piece from top only.  

 Roof top of poles with single slope bevelled top. 

 Treat roof top, gains, bored holes with preservative before assembly.  
 
 
3.2 INSTALLATION 

 Locate and dig pole holes. Make holes large enough to allow space for tamping backfill. Drill holes 
into bedrock as indicated. 

 Set poles.  

 Set poles to maintain even grade. Allow for contour of terrain and do not exceed grading of 1.5 m per 
pole.  
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 Replace backfill in 150 mm layers. Tamp each layer and apply final layer to drain water away from 
pole.  

 For rock mounted poles, install cribs.  

 For swampy condition install cribs.  

 For concrete pole, refer to structural drawings and coordinate with other trades for installation. 

 Locate and install guy wires and anchors at dead-ends, corner poles, and start of branch feeders.  

 Insert anchor at least 1.8 m into ground. Backfill and tamp in 150 mm layers.  

 Install insulators.  

 Install number nails on each pole.  

 Identify primary circuit on pole showing phasing of each conductor, every 1000 m and including origin 
of primary pole.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED SECTIONS 

 Section 02315 – Excavation, Trenching and Backfilling. 
 
 
1.2 SECTION INCLUDES 

 Provision of rigid conduit - encased underground service ducts.  

 Direct buried cables. 
 
 
1.3 REGULATORY REQUIREMENTS 

 Coordinate and meet requirements of power supply authority. Ensure availability of power when 
required.  

 Coordinate the connection of the new service and disconnection of the existing service.  

 Underground electrical installations shall be fully compliant with Ontario Electrical Safety Code 
(OESC) requirements and related bulletins. Installation dimensions shall comply with OESC 
diagrams D8 through D11, as is applicable. In the event of conflict, the more stringent shall apply to 
the satisfaction of the local hydro inspector. 

 
 
1.4 SUBMITTALS 

 Submit product data in accordance with Section 01330 - Submittal Procedures. 
 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

 Conductors: copper, type and size as indicated in Division 16 specifications and drawings. 
 
 
 
PART 3 - EXECUTION  

3.1 INSTALLATION 

 Install cables in trenches in accordance with Division 16.  

 Allow adequate conductor length for connection to supply by power supply authority.  

 Install meter socket and conduit.  

 Allow adequate conductor length for connection to service equipment.  
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 Make grounding connections in accordance with Section 16045 - Grounding.  
 
 
3.2 FIELD QUALITY CONTROL 

 Perform tests in accordance with Section 16010 - Electrical General Requirements.  

 Perform additional tests if required by authority having jurisdiction.  
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATION 

 Geotechnical and hydrogeological investigations have been carried out by Cambium Inc and entitled 
GEOTECHNICAL INVESTIGATION REPORT – Proposed WWTS Upgrades – 100 County Rd 64, 
Brighton and dated December 18, 2024, (99 pages), GEOTECHNICAL INVESTIGATION REPORT – 
Proposed Creek Relocation – 100 County Rd 64, Brighton and dated December 18, 2024, (45 
pages), and HYDROGEOLOGICAL ASSESSMENT REPORT - 100 County Rd 64, Brighton, ON and 
dated March 7, 2025, (170 pages). The reports are included in Section 5. 

 This is hereby offered to the bidder in good faith for general information and guidance. The Owner 
and the Consultant accept no responsibility for the accuracy of the information within. 

 The reports provided in this document are for reference only. Responsibility for the review and the 
statements within remain entirely with its author. 

 In case of discrepancies between the recommendations contained in this report and requirements of 
the Contract Documents, the Contract Documents shall govern. Should discrepancies be discovered, 
advise the Consultant in writing prior to proceeding with Work. 

 Contractor shall not be entitled to extra payment and / or performance time for conditions that are 
reasonably inferable from soil investigation report. 

 
 
PART 2 - PRODUCTS 

2.1 NOT USED 

 Not Used. 
 
 
PART 3 - EXECUTION 

3.1 NOT USED 

 Not Used. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 REFERENCES 

 American Society for Testing and Materials (ASTM)  
 ASTM C 478-14. Standard Specification for Precast Reinforced Concrete Manhole Sections 

(Metric). 
 ASTM D 698-12e1, Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Standard Effort (12,400 ft-lb/ft3 (600 kN-m/m3)). 

 Canadian Standards Association (CSA International) 
 CAN/CSA-A23.1-09/A23.2-09 (R2014), Concrete Materials and Methods of Concrete 

Construction/Test Methods and Standard Practices for Concrete. 
 CAN/CSA-G164-M92 (R2003), Hot Dip Galvanizing of Irregularly Shaped Articles. 
 CAN/CSA-A3000-13, Cementitious Materials Compendium (Consist of A3001, A3002, A3003, 

A3004 and A3005). 
.1 CSA-A3001-13, Cementitious Materials for Use in Concrete.  

 CAN/CSA-G30.18-09, Carbon Steel Bars for Concrete Reinforcement. 

 Ontario Provincial Standard Drawings (OPSD) 
 OPSD 401.010, Cast Iron, Square Frame with Circular Closed or Open Cover for Maintenance 

Holes. 
 OPSD 404 Series, Aluminum Safety Platform. 
 OPSD 701 Series, Precast Concrete Maintenance Holes. 
 OPSD 704.010, Precast Concrete Adjustment Units for Maintenance Holes, Catch Basins, and 

Valve Chambers. 
 OPSD 704.010, Precast Concrete Catch Basins and Ditch Inlets. 

 Ontario Provincial Standard Specifications (OPSS) 
 OPSS.MUNI 1010, Material Specifications for Aggregates – Base, Sub-base, Select Subgrade, 

and Backfill Material. 
 OPSS 1351, Material Specification for Precast Reinforced Concrete Components for 

Maintenance Holes, Catch Basins, Ditch Inlets, and Valve Chambers. 
 OPSS 1850, Material Specification for Frames, Grates, Covers, and Gratings. 

 
 
1.2 SUBMISSIONS 

 Provide submittals in accordance with Section 01330 - Submittal Procedures. 

 Provide shop drawings for all structures, identifying all connection information.  
 
 
1.3 DELIVERY, STORAGE, AND HANDLING 

 Packing, shipping, handling and unloading: 
 Deliver, store, and handle materials in accordance with manufacture’s written instructions. 
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PART 2 - PRODUCTS  

2.1 MATERIALS  

 Precast Structures as per OPSS.MUNI 1351 and the following: 
 Manholes as per OPSD 701 Series (round) as indicated. 
 Precast concrete chambers as per OPSD 1101 series. 

 Joints: made watertight using 20mm butyl mastic in addition to the standard rubber gasket 

 Ladder rungs: to CAN/CSA-G30.18, No.25M billet steel deformed bars, hot dipped galvanized to 
CAN/CSA-G164.  

 Rungs to be safety pattern (drop step type).  

 Precast adjusting rings: to ASTM C478M 

 Frames, gratings, covers as per OPSS.MUNI 1850 to dimensions as indicated and the following 
requirements:  

 Sanitary manholes to OPSD 401.010 Type ’A’. 

 Precast concrete adjustment units to OPSD 704.010. 

 Granular bedding and backfill: to be Granular ‘A’ to OPSS.MUNI 1010. 

 Safety Platform as per OPSD 404 Series. 

 Waterproofing: self-adhering membrane impermeable to moisture vapour and water (i.e. Henry Bakor 
Blueskin ® SA). 

 Pipe penetration seal: Link-Seal® modular seal. 

 Ring clamps: adjustable screw type.  

 All Precast Chambers not specifically covered by an OPSD shall be designed by manufacturer and a 
stamped drawing by a Professional Engineer licenced in the Province of Ontario shall be provided. 

 
 
PART 3 - EXECUTION  

3.1 MANUFACTURER’S INSTRUCTIONS  

 Compliance: comply with manufacturer’s written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions, and datasheets.  

 
 
3.2 EXCAVATION AND BACKFILL  

 Excavate and backfill in accordance with Section 02315 – Excavation, Trenching and Backfilling and 
as indicated.  

 Obtain approval of Consultant before installing outfall structures, manholes, or catch basins. 
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3.3 CONCRETE WORK  

 Do concrete work in accordance with Section 03300, Cast-in-Place Concrete. 

 Bench manholes as per OPSD 701.021.  
 
 
3.4 INSTALLATION  

 Construct units in accordance with details indicated, plumb and true to alignment and grade.  

 Complete units as pipe laying progresses 
 Maximum of three units behind point of pipe laying will be allowed.  

 Dewater excavation to approval of Consultant and remove soft and foreign material before placing 
concrete base.  

 Set precast concrete base on 150mm minimum of granular bedding compacted to 100% SPMDD to 
ASTM D 698. 

 Install manhole section as per OPSD 700 series drawings. 

 All bedding, surround, manhole backfill to be compacted to 100% Standard Proctor maximum dry 
density. 

 Bench manholes to OPSD 701.021 as indicated. 

 Use a resilient connector for all flexible and rigid pipe connections. 

 Adjust all structures as per OPSS 408. 

 Infiltration Structure to be installed as per manufacturer’s recommendations. 

 Precast Units: 
 Make each successive joint watertight with 20mm butyl mastic applied to all joints, in addition to 

the standard rubber gasket, to the approval of the Consultant. 
 Clean surplus joint compounds from interior surface of unit as work progresses. 
 Precast structures must have a self-adhesive waterproofing (i.e. Henry Bakor Blueskin ® SA) a 

minimum of 300mm above and below every joint. 
 Plug lifting holes with precast concrete plugs set in cement mortar or mastic compound. 
 Boot connections must have two ring clamps to tighten the boot to the pipe, to the approval of the 

Consultant. 

 For sewers: 
 Place stub outlets and bulkheads at elevations and in positions indicated. 
 Bench to provide smooth U-shaped channel as per OPSD 701.021. 

.1 Curve channels smoothly. 

.2 Slope invert to establish sewer grade. 

 Compact granular backfill to 100% SPMDD to ASTM D 698. 
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 Place unshrinkable backfill in accordance with Section 02315 – Excavation, Trenching and 
Backfilling. 

 Installing units in existing systems: 
 Where new unit is installed in existing run of pipe, ensure full support of existing pipe during 

installation, and carefully remove that portion of existing pipe to dimensions required and install 
new unit as specified. 

 Make joints watertight between new unit and existing pipe. 
 Where deemed expedient to maintain service around existing pipes and when systems 

constructed under this project are ready for operation, complete installation with appropriate 
breakouts, removals, redirection of flows, blocking unused pipes, or other necessary work.  

 Existing manhole structures must be cored when new pipes are installed. Sanitary manholes must 
include a link-seal, adjustable from the inside of the structure. 

 Set frame and cover to required elevation on no more than three adjustment units. 
 Parge and make smooth and watertight. 

 Clean units of debris and foreign materials. 
 Remove fins and sharp projections. 
 Prevent debris from entering systems. 

 Install safety platforms in manholes having a depth of 5m or greater, as indicated.  
 
 
3.5 ADJUSTING FRAMES AND GRATES 

 New structures: 
 All manholes and catch basins located in the pavement are to have the frame set at base course 

elevation. These frames are subject to final adjustment immediately prior to surface course 
installation. 

 Existing structures: 
 Remove existing frames Contractor is responsible for the excavation, handling, hauling, and 

disposal costs of all soils excavated as part of the Work. 

 Sectional Units: 
 Raise or lower straight walled sectional units by adding or removing precast sections as required. 
 Raise or lower tapered units by removing cone section, adding, removing, or substituting riser 

sections to obtain required elevation, then replacing cone section. 
.1 When amount of raise is less than 600mm, use standard manhole brick, Moduloc, or grade 

rings.  
 
 
3.6 CLEANING  

 On completion and verification of performance of installation, remove surplus materials, excess 
materials rubbish, tools, and equipment.  
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3.7 TESTING 

 All structures to be water leakage tested as per OPSS 407. 

 All visible signs of leakage are to be repaired regardless of results of leakage test. 
 
3.8 CLOSEOUT  

 Contractor to provide pipe size, material, and invert information on as-built drawings. 
 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

PIPE CULVERTS 
Section 02641 

Page 1 of 2 
April 2025 

 
 
PART 1 - GENERAL 

1.1 MATERIAL CERTIFICATION 

 Submit manufacturer’s test data and certification at least two weeks prior to commencing work. 

 Certification to be marked on pipe. 
 
 
PART 2 - PRODUCTS  

2.1 CORRUGATED STEEL PIPE  

 Galvanized corrugated steel pipe and end sections of the diameters and thickness shown on the 
drawing in accordance with OPSS.MUNI 1801. 

 
 
2.2 HDPE 

 Corrugated HDPE (e.g. Boss 2000) end sections of the diameters and thickness shown on the 
drawing in accordance with OPSS.MUNI 1801. 

 
 
2.3 GRANULAR BEDDING AND BACKFILL  

 Granular bedding and backfill material to Section 02701 - Aggregates: General. 
 
 
PART 3 - EXECUTION  

3.1 TRENCHING  

 Do trenching work in accordance with Section 02315 - Excavating Trenching and Backfilling.  

 Obtain Consultant's approval of trench line and depth prior to placing bedding material or pipe.  
 
 
3.2 BEDDING  

 Dewater excavation, as necessary, to allow placement of culvert bedding in the dry.  

 Place minimum thickness of 150 mm of Granular 'A' material on bottom of excavation and compact to 
minimum 100% Standard Proctor maximum dry density. 

 Shape bedding to fit lower segment of pipe exterior so that width of at least 50% of pipe diameter is 
in close contact with bedding and to camber as indicated or as directed by Consultant, free from sags 
or high points.  

 Place bedding in unfrozen condition.  
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3.3 LAYING PIPE CULVERTS  

 Commence pipe placing at downstream end.  

 Ensure bottom of pipe is in contact with shaped bed throughout its length.  

 Do not allow water to flow through pipes during construction except as permitted by Consultant.  

 Lay pipe with outside circumferential laps facing upstream and longitudinal laps or seams at side of 
quarter points. 

 
 
3.4 BACKFILLING  
 

 Cover around and over culverts as indicated or as directed by Consultant.  

 Place granular backfill material backfill material, approved by Consultant, in 300 mm layers to full 
width. 

 Compact each layer to 95% Standard Proctor maximum dry density taking special care to obtain 
required density under haunches.  

 Protect installed culvert with minimum 600 mm cover of compacted fill before heavy equipment is 
permitted to cross. During construction, width of fill, at its top, to be at least twice diameter or span of 
pipe and with slopes not steeper than 1:2.  

 Place backfill in unfrozen condition.  
 
 
3.5 JOINTS: CORRUGATED STEEL CULVERTS  

 Match corrugations or indentations of coupler with pipe sections before tightening. 

 Tap couplers firmly as they are being tightened, to take up slack and ensure snug fit. 

 Insert and tighten bolts. 

 Repair spots where damage has occurred to spelter coating by applying two coats of zinc rich epoxy 
paint. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 REFERENCES  

.1 OPSS.MUNI 1010 Material Specialization for Aggregates – Base, Subbase; Select Subgrade and 
Backfill Material. 

.2 OPSS.MUNI 1004 Material Specialization for Aggregates – Miscellaneous. 
 
 
PART 2 - PRODUCTS  

2.1 MATERIALS 

.1 Sand to be fine aggregates satisfying requirements of applicable section to be one, or blend of 
following:  
.1 Natural sand.  
.2 Manufactured sand.  
.3 Screenings produced in crushing of quarried rock, boulders, gravel or slag.  

.2 Granular 'A': 
.1 As per OPSS.MUNI 1010 modified as follows: 

.1 Crushed, quarried bedrock only. 

.3 Granular 'B': 
.1 As per OPSS.MUNI 1010 modified as follows: 

.1 Granular B Type I within building foundations and footings. Type II in all other areas.  

.2 Granular B Type II is acceptable for use in lieu of Granular B Type I. 

.4 Clear Stone: 
.1 19 mm Clear Stone – Type I As per OPSS.MUNI 1004, modified as follows: 

.1 Quarried bedrock only. 

.5 Engineered Fill: 
.1 To be Granular B as defined above, unless noted otherwise.  

 
 
2.2 SOURCE QUALITY CONTROL  

.1 Inform Consultant of proposed source of aggregates at least two (2) weeks prior to commencing 
production or hauling to site.  

.2 Advise Consultant two (2) weeks in advance of proposed change of material source.  

.3 Sampling and testing of aggregates will be carried out by a materials testing agency designated by 
the Consultant. The materials testing agent shall be allowed to access all sampling locations and 
reserves the right to request quality assurance samples at any time. 

.4 If, in opinion of Consultant, materials from proposed source do not meet, or cannot reasonably be 
processed to meet, specified requirements, locate an alternative source or demonstrate that material 
from source in question can be processed to meet specified requirements.  
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.5 Acceptance of material at source does not preclude future rejection if it fails to conform to 
requirements specified, lacks uniformity, or if its field performance is found to be unsatisfactory.  

 
 
2.3 STOCKPILING AND HANDLING 

.1 At all times, aggregates shall be handled and transported in a manner and with equipment that 
avoids segregation of the material, excess loss of fines, and contamination by any deleterious 
material. 

.2 Stockpile sites shall be level, well drained, free of all foreign materials, and of adequate bearing 
capacity to support the mass of the materials to be placed thereon. Stockpiles shall be either far 
enough apart or separated by substantial dividers to prevent intermingling.  

.3 For all aggregates, except when stockpiled on Portland cement concrete or asphaltic concrete 
foundations or on an uncontaminated durable surface, a compacted granular pad of material with a 
maximum particle size no larger than that of the material being stockpiled and not less than 0.3 m in 
depth shall be provided to prevent contamination of the piled material. This granular pad shall not be 
incorporated into the Work. 
.1 For sand stockpiles, the foundation shall be as specified above for aggregates or the material 

may be placed on the ground provided that the bottom 0.3 m of the pile is not incorporated into 
the Work. 

 
 
PART 3 - EXECUTION  

3.1 NOT APPLICABLE  

.1 Not Applicable. 
 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 DESCRIPTION  

 This section specifies requirements for supplying and installing watermains to lines, grades and 
dimensions indicated on drawings or as directed by the Consultant, for buried watermain 300 mm 
diameter or smaller. 

 
 
1.2 REFERENCES  

 AWWA (Also note AWWA References contained within OPSS.MUNI 441).  
 ANSI/AWWA C105-18, Polyethylene Encasement for Ductile-Iron Pipe Systems 
 ANSI/AWWA C110-12, Ductile-Iron and Gray-Iron Fittings 
 ANSI/AWWA C111-17, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 
 ANSI/AWWA C200-17, Steel Water Pipe 6” (150mm) and Larger 
 ANSI/AWWA C203-15, Coal-Tar Protective Coatings and Linings for Steel Water Pipe 
 ANSI/AWWA C207-18, Steel Pipe Flanges for Waterworks Service, Sizes 4 In. Through 144 In. 

(100 mm through 3,600 mm)  
 ANSI/AWWA C301-14, Prestressed Concrete Pressure Pipe, Steel-Cylinder Type For Water and 

other Liquids 
 ANSI/AWWA C500-19, Metal-Seated Gate Valves for Water Supply Service 
 ANSI/AWWA C530-17, Pilot Operated Control Valves  

 ANSI/AWWA C550-17, Protective Interior Coatings for Valves and Hydrants  
 ANSI/AWWA C600-17, Installation of Ductile-Iron Water Mains and Their Appurtenances  
 ANSI/AWWA C602-17, Cement-Mortar Lining of Water Pipelines in Place – 4 In. (100 mm) and 
Larger 

 ANSI/AWWA C651-14, Disinfecting Water Mains 
 ANSI/AWWA C655-18, Field Dechlorination 
 ANSI/AWWA C900-16, Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 in-60in 
(100mm to 1500mm) for Water Transmission and Distribution  

 ANSI/AWWA C906-15, Polyethylene (PE) Pressure Pipe and Fittings, 4 In. through 65 In. (100 
mm through 1650mm) for Waterworks 

 ANSI/AWWA C909-16, Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe, 4 In. 
(100 mm) and Larger 

 AWWA M11, Steel Pipe: A Guide for Design and Installation (Fifth Edition) 
 AWWA Manual M9-2008 third edition – Concrete Pressure Pipe 

 ASME 
 ANSI/ASME B16.1-2015, Gray Iron Pipe Flanges and Flanged Fittings 
 ANSI/ASME B16.5-2017, Steel Pipe Flanges and Flanged Fittings 

 ASTM International (Also note ASTM References contained within OPSS.MUNI 441) 
 ASTM A53/A53M-12, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless 
 ASTM A351/A351M-18e1, Standard Specification for Castings, Austenitic, for Pressure-

Containing Parts 
 ASTM C117-17, Standard Test Method for Materials Finer than 75 - μm (No. 200) Sieve in 

Mineral Aggregates by Washing 
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 ASTM D698-12e2, Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12,400 ft-lbf/ft3 (600 kN m/m3)) 

 ASTM D2657 (07), Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings 
 ASTM F3125/F3125M-19, Standard Specification for High Strength Structural Bolts and 

Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi Minimum 
Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile Strength 

 ASTM F714-13, Standard Specification for Polyethylene (PE) Plastic Pipe (DR PR) Based on 
Outside Diameter 

 Plastics Pipe Institute, Second Edition of PE Pipe 2008 

 Ministry of the Environment, Conservation and Parks (MECP) 
 Municipal Drinking Water License  
 Watermain Disinfection Procedure (2020). 

 Ontario Provincial Standard Specifications (OPSS) 
 OPSS.MUNI 441 Nov 2016 Watermain Installation in Open Cut 
 OPSS.MUNI 493 Nov 2019 Temporary Potable Water Supply Services. 

 
 
1.3 SCHEDULING OF WORK   

 Schedule work to minimize interruptions to existing services.  

 Maintain existing water service to plant during construction. 

 Submit schedule of expected interruptions for approval by the Consultant and Owner and adhere to 
interruption schedule as approved.  

 Notify Owner and fire department of any planned or accidental interruption to systems or individual 
hydrants.  

 
 
1.4 CONNECTION OF WATERMAIN  

 All cutting in or connecting to existing watermains shall be done by Contractor under supervision of 
the Owner.  

 Contractor shall do all necessary excavation, bedding, backfilling, restoration, etc., for the 
connection.  

 
1.5 APPROVAL  

 Installation of watermains to be in accordance with requirements of the OPSS.MUNI 441 as modified 
herein.  

 
1.6 REPORTING 

 Results shall be submitted to the Consultant and Owner for review and confirmation prior to final 
permanent connection and commissioning of the new works. Results must be submitted using a form 
acceptable by the owner.  
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 The Contractor shall submit a Testing and Disinfection Plan to the Consultant for review and 
comment by the Owner, prior to any field activities. 

 The Testing and Disinfection Plan shall include all procedures required to complete the Plan, 
including but not limited to, proposed water connection locations, backflow prevention, flushing 
procedures, chlorination procedures, and sampling locations. 

 Review of the Testing and Disinfection Plan by the Owner or Consultant does not constitute 
approval of the plan. 

 
 
PART 2 - PRODUCTS  

2.1 GENERAL 

 The pipe size, 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 and associated appurtenances shall be NSF/ANSI/CAN 61 compliant. 

 The pipe shall be homogeneous throughout, free from voids, cracks, inclusions, discolouration, and 
other defects. 

 Ductile Iron Pipe 
 Ductile iron pipe shall be according to AWWA C151/A21.51. 
 Pressure Class: 350 
 Fittings shall be ductile iron according to AWWA C110/A21.10 or AWWA C153/A21.53. 
 Ductile iron pipe shall be cement lined according to AWWA C104/A21.4, and polyethylene 

encased as per AWWA C105 
 Ductile iron fittings shall be cement lined with mechanical joints. 
 All ductile iron pipe and special castings shall be coated outside with coal tar pitch varnish using 

a hot dip method. 
 Wedges shall be used at ductile iron joints to ensure electrical continuity. 
 Rubber gaskets for push-on or mechanical joints shall be according to AWWA C111/A21.11. 

 Concrete Pressure Pipe 
 Concrete cylinder pipe including joints and fittings shall be according to AWWA C300, C301, or 

C303. 
 Non-cylinder pipe and joints shall be according to AWWA C302 or ASTM C361. Fittings shall be 

according to AWWA C302. 

 Polyvinyl Chloride (PVC) Pipe 
 Polyvinyl chloride pipe shall be blue in colour, supplied complete with gaskets, and according to 

AWWA C900 and CSA B137.3. 
 Pressure Class: 200  
 DR: 14. 
 Flexible elastomeric seals for bell and spigot joints shall be according to ASTM D3139. 
 Fittings for polyvinyl chloride (PVC) pipe shall be either: 

.1 Ductile iron according to AWWA C110/A21.10 or AWWA C153/A21.53 and shall be cement 
lined according to AWWA C104/A21.4. 
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.2 Injection moulded polyvinyl chloride, blue in colour and according to AWWA C907 and CSA 
B137.2. 

 Pipe shall be delivered to the site complete with factory installed end caps and a tamper evident 
seal on the bell end only. 

 
 
2.2 GATE VALVES  

 Gate valves for line, branch, isolation, auxiliary, air, drain and for meter installation in sizes 75 mm to 
300 mm shall be Resilient-Seated Gate Valves that meet or exceed AWWA C-509. Valves shall open 
counterclockwise.  

 Gate valves shall be cast iron or ductile iron body, with non-rising stems and a 51 mm x 51 mm 
operating nut positioned for vertical operation. The stem seal shall be of standard O-ring type. All 
valves shall be supplied with either a two-part spray epoxy coating or a fusion bonded epoxy coating, 
factory applied to both the exterior and interior surfaces of the valve per AWWA C-550.  

 The pressure rating for gate valves shall be 1380 kPa for valves 75 mm to 300 mm inclusive and 
1035 kPa for 400 mm and greater tapping valves.  

 Nuts and bolts for gate valve bodies/bonnets and gland rings to be type 316 stainless steel.  
 
 
2.3 VALVE BOXES   

 The valve boxes shall be 112 mm sliding type, complete with grommeted hole for tracer wire. 

 The valve boxes shall be of good quality cast iron.  

 The valve box castings shall have a tensile strength of not less than 138 MPa.  

 The valve box shall be solid with clean surfaces, free from scales, bumps, flows, blow holes, or other 
defects.  

 After cleaning and inspection, the valve boxes shall be thoroughly coasted with an approved casting 
paint.  

 The valve box assembly shall consist of five elements. No. 6 base, bottom section, extension, top 
section, and cap.  

 The length of the valve box assembly from the top of the connecting pipe to the ground line shall be 
2.5 metres.  

 
 
2.4 PIPE AND JOINT RESTRAINT   

 All concrete thrust restraints are to comply with OPSD 1103.01 or as required. 

 Mechanical joint restraint may be used subject to the prior approval of the Consultant. 
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2.5 HYDRANTS  

 Each hydrant shall have an isolation valve with a valve box. 

 Each hydrant shall have a 150 mm barrel with two 63 mm hose connections and one 100 mm Stortz 
Pumper (Steamer) Port connection and shall be clockwise opening. Hydrants shall be Clow Brigadier 
D67M, or Canada Valve Century B50-B18. 

 Fire hydrants shall be dry-barrel type conforming to AWWA C502 with mechanical joint. 

 Each hydrant shall have a concrete shock collar of 1 m x 1 m x 150 mm thick, the top of which shall 
be 150 mm below the flange. 

 The hydrant flanges shall be higher than the crown of the adjacent road or the top of the adjacent 
curb, whichever is higher. Flanges shall be placed such that connecting bolts can be easily removed. 

 Hydrants set in ditches or swales shall conform to OPSD 217.05. 

 All hydrants shall be self-draining. Washed gravel of suitable size and quantity shall be placed 
around the drain holes to ensure drainage. Such material shall be topped with suitable geotextile to 
ensure fines do not migrate into the drainage rock. 

 Fire hydrants, which are not in service, shall have a 300 mm x 300 mm sign affixed on the road-
facing side with 35 mm lettering stating “NOTICE: THIS HYDRANT IS NOT IN SERVICE”. The sign 
colours are black lettering on a reflective yellow background. 

 Fire hydrants shall be chrome yellow in colour. 
 
 
2.6 BACKFILL MATERIAL  

 In accordance with Section 02315 – Excavating, Trenching and Backfilling.  
 
 
2.7 PIPE DISINFECTION  

 Liquid chlorine to ANSI/AWWA B301 to disinfect watermains.  
 
 
2.8 TRACING WIRE  

 Shall be solid TWM or 12 gauge, copper, 60°C or higher, 600 V plastic coated.  
 
 
2.9 INSULATION 

 Insulation is required for watermains and services which are not buried with sufficient cover. 50 mm 
thick rigid insulation approved by the Consultant shall be installed 300 mm above the top of pipe for 
every 300 mm of reduced cover. Under pavement, 2.1 m of cover is required, while under 
landscaped areas, 1.7 m cover is required. 
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2.10 DUCTILE IRON PIPE RESTRAINT 

 Mechanical restraint for standardised mechanical joints shall be incorporated in the design of the 
follower gland and shall impart wedging action against the pipe, increasing its resistance as the 
pressure increases. The assembled joint shall maintain its flexibility after burial and shall maintain its 
integrity by controlled and limited expansion of each joint during the wedging action. Restraining 
glands shall be manufactured of ductile-iron conforming to the requirements of ASTM A 536, Grade 
65-45-12. Wedging mechanisms shall be manufactured of Ductile iron to hardness of 370 BHN 
minimum. Dimensions of the gland shall be such that it can be used with the standardised 
mechanical joint bell and tee head bolts conforming to the requirements of ANSI/AWWA 
C111/A21.11 and ANSI/AWWA C153/A21.53 of latest version. Twist off nuts shall be incorporated in 
the design of the wedge activation screws to insure proper torque during installation. 

 The mechanical joint restraining device shall have a working pressure of 1750 kPa with a safety 
factor of 2.1 against separation when tested in the dead-end situation. 

 The Mechanical joint restraining device shall be Uni-Flange series 1400 or approved equal. 
 
 
2.11 PVC PIPE RESTRAINT 

 Mechanical joint restraint devices for PVC Pipe shall incorporate a series of machined serrations 
(cast serrations are not permitted) on the inside diameter to provide restraint, exact fit, and 360 
degree contact and support of pipe wall. Restraint devices shall be manufactured of high strength 
ductile iron, ASTM A 536, Grade 65-45-12. Bolts and connecting hardware shall be of high strength 
low alloy material in accordance with ANSI/AWWA C111/A21.11. 

 All joint restraint devices for PVC shall carry a water working pressure rating equivalent to the full 
rated pressure of the PVC pipe on which they will be installed, with a minimum factor of safety of 2:1 
in any nominal pipe size. In addition, they shall meet or exceed the requirements of Uni-B-13-94, 
Recommended Performance Specification For Joint Restraint Devices For Use with Polyvinyl 
Chloride (PVC) Pipe. 

 Restraint Devices shall be Uni-Flange Series 1300, 1350, 1360, 1390 or approved equal. 
 Series 1300 - For restraint of PVC pipe with DI mechanical joint or DI Push-on fittings with “ear 

lugs”. 
 Series 1350 - For restraint of PVC pipe bell in spigot joints (new installations). 
 Series 1360 - For restraint of PVC pipe in PVC pressure fittings joint (AWWA C907 PVC Fittings 

or “fabricated PVC pressure fittings). 
 Series 1390 - For restraint of PVC pipe bell and spigot joints (new or existing installations). 

 
 
PART 3 - EXECUTION  

3.1 PREPARATION   

 Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and water before 
installation. Carefully inspect materials for defects to approval of Consultant. Remove defective 
materials from site as directed by Consultant. 
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3.2 TRENCHING   

 Do trenching work in accordance with Section 02315 – Excavating, Trenching, Backfilling.  

 Trench depth to provide cover over pipe of not less than 2.1 m from finished grade or as indicated.  

 Trench alignment and depth require Consultant's approval prior to placing bedding material and pipe.  
 
 
3.3 CONCRETE BEDDING AND ENCASEMENT   

 Do concrete work in accordance with Section 03300 - Cast-in-Place Concrete. Place concrete to 
details as indicated or as directed by Consultant.  

 Pipe may be positioned on concrete blocks to facilitate placing of concrete. When necessary, rigidly 
anchor or weight pipe to prevent flotation when concrete is placed.  

 Do not backfill over concrete within 24 hours after placing.  
 
 
3.4 GRANULAR BEDDING  

 Place and compact granular bedding materials to OPSD 802 details indicated or specified.  

 Shape bed true to grade and to provide continuous, uniform bearing surface for pipe exterior. Do not 
use blocks in bedding pipe.  

 Shape transverse depressions as required to receive bell. 

 Upon completion of pipe laying, place bedding simultaneously on each side of pipe to prevent 
displacement. Compact in layers as required.  

 
 
3.5 PIPE INSTALLATION  

 Lay pipes to Manufacturer's standard instructions and specifications. Do not use blocks except as 
specified.  

 Join pipes in accordance with manufacturer's recommendations.  

 Bevel or taper ends of PVC pipe to match fittings.  

 Handle pipe by methods approved by Consultant recommended by pipe manufacturer. Do not use 
chains or cables passed through pipe bore so that weight of pipe bears on pipe ends.  

 Lay pipes on prepared bed, true to line and grade. Ensure barrel of each pipe is in contact with 
shaped bed throughout its full length. Take up and replace defective pipe. Correct pipe which is not 
in true alignment or grade or pipe which shows differential settlement after installation greater than 
10 mm in 3 m.  

 Face socket ends of pipe in direction of laying. For mains on a grade of 2% or greater, face socket 
ends up-grade.  
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 Do not exceed 50% of the permissible deflection at joints recommended by pipe manufacturer.  

 Keep jointing materials and installed pipe free of dirt and water and other foreign materials. 
Whenever work is stopped, install a removable watertight bulkhead at open end of last pipe laid to 
prevent entry of foreign materials.  

 Position and join pipes with equipment and methods approved by Consultant.  

 Cut pipes in an approved manner as recommended by pipe manufacturer, without damaging pipe or 
its coating and to leave smooth end at right angles to axis of pipe.  

 Align pipes carefully before jointing.  

 Install gaskets to manufacturer's recommendations. Support pipes with hand slings or crane as 
required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly 
positioned.  

 Avoid displacing gasket or contaminating with dirt or other foreign material. Gaskets so disturbed or 
contaminated shall be removed, cleaned, lubricated and replaced before jointing is attempted again.  

 Complete each joint before laying next length of pipe.  

 Minimize deflection after joint has been made.  

 Apply sufficient pressure in making joints to ensure that joint is completed to manufacturer's 
recommendations.  

 Ensure completed joints are restrained by compacting bedding material alongside and over installed 
pipes or as otherwise approved by Consultant.  

 When stoppage of work occurs, block pipes in an approved manner to prevent creep during down 
time.  

 Do not lay pipe on frozen bedding.  

 Install tracer wire as detailed.  

 Backfill remainder of trench as per Section 02315 – Excavation, Tracking and Backfilling.  

 All mains and services shall be marked with a 50 mm wide detectable metallic tape (blue) with the 
wording “Buried Water Line Below”. The tape shall be Seton Product SP367 or equivalent. The tape 
shall be laid 300 mm to 450 mm above the main or service. 

 
 
3.6 VALVE INSTALLATION  

 Install valves to manufacturer's recommendations at locations as indicated.  

 Support valves located in valve boxes or valve chambers by means of either concrete or wood 
blocks, located between valve and solid ground. Bedding same as adjacent pipe. Maximum length of 
pipe on each end of valve shall be 1m. Valves not to be supported by pipe.  
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3.7 TRACER WIRE INSTALLATION 

 Tracer wire shall be looped up the outside of all main valve boxes and extended into the valve box by 
at least 150 mm through hole 50 mm below the bottom of the cover bell. 

 All connections must be waterproofed. 

 Splicing of tracer wire is not allowed unless specified or approved. 

 Tracer wire continuity of current must be tested and verified. 

 Tracer wire at hydrant shall be brought to the surface and tied around barrel. 

 Tracer wire to be secured to pipe at every fitting, valve, and at intervals not exceeding 3 m by the use 
of fiberglass tape. 

 
 
3.8 HYDRANTS   

 Install hydrants at locations as indicated.  

 Install hydrants in accordance with AWWA Manual of Practice and as detailed.  

 Install 150 mm gate valve and cast iron valve box on hydrant service leads as indicated.  

 Set hydrants plumb, with hose outlets parallel with edge of pavement or curb line, with pumper 
connection facing roadway and with body flange set at elevation of 50 mm to 100 mm above final 
grade.  

 Place concrete thrust blocks and restraining rings as indicated and specified ensuring that drain 
holes are unobstructed.  

 To provide proper draining for each hydrant, excavate pit measuring not less than 1 x 1 x 0.5 m deep 
and backfill with coarse gravel or crushed stone to level 150 mm above drain holes.  

 Install shock collar as detailed. 

 Place appropriate sign on installed hydrants indicating whether or not they are in service during 
construction.  

 
 
3.9 THRUST BLOCKS AND RESTRAINED JOINTS  

 For thrust blocks: complete concrete work in accordance with Section 03300 - Cast-in-Place 
Concrete.  

 Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in pipe diameter, 
reducers, hydrants and fittings and undisturbed ground as indicated or as directed by Consultant.  

 Keep joints and couplings free of concrete.  

 Do not backfill over concrete within 24 hours after placing.  
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 Restrain all joints where indicated on the Contract Drawings using approved restraining rings. 
 
 
3.10 CATHODIC PROTECTION 

 Tracer wire on mains shall be protected with a 2.3 kg zinc anode, at each end a maximum spacing of 
which shall be 500 m. 

 Valves, metallic fittings and hydrants shall be protected with 7.7 kg magnesium anodes. 

 Other services of 50 mm or smaller shall be protected with a 5.5 kg zinc anode. If the service is 
copper, this anode shall be connected directly to the service material. If the service is PEX, the 
anode shall be connected to the tracer wire at the curb stop location. 

 Anodes shall be set and thermite welded to Consultant’s satisfaction. 
 
 
3.11 HYDROSTATIC AND LEAKAGE TESTING   
 

 Provide labour, equipment and materials required to perform hydrostatic and leakage tests 
hereinafter described.  

 Notify Consultant at least 24 hours in advance of all proposed tests. Perform tests in presence of 
Consultant.  

 Where any section of system is provided with concrete thrust blocks, conduct tests at least 5 days 
after placing concrete or two days if high early strength concrete is used.  

 Test pipeline in sections not exceeding 365 m in length, unless otherwise authorized by Consultant.  

 Leakage testing is to be scheduled to be completed between 8:00 a.m. and 4:00 p.m. local time. 

 Leakage testing of pipe and disinfection of pipes shall conform to OPSS.MUNI 441 and as required 
below: 

 A test section shall be a section between valves or the completed watermain. 
 Test pressure shall be 1380 kPa (200 PSI), as measured at the lowest end of the pipeline. 
 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. The test section shall be subjected to the specified 
continuous test pressure for two 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 is to be compared with the allowable 
leakage calculated for the test section. The allowable leakage is 2.22 Litres per millimeter of pipe 
diameter per kilometer of pipeline per day. 

 If measured leakage exceeds the allowable leakage, the Contractor shall locate and repair all 
leaks and the test shall be retested until a satisfactory result is obtained. 
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3.12 PIPE SURROUND  

 Upon completion of pipe laying and after Consultant has inspected work in place, surround and cover 
pipes as indicated.  

 Hand place surround material in uniform layers not exceeding 150 mm compacted thickness as 
indicated.  

 Place layers uniformly and simultaneously on each side of pipe.  

 Do not place material in frozen condition.  

 Compact each layer from top of bedding to 300 mm above pipe obvert to at least 90% of corrected 
maximum dry density.  

 
 
3.13 SURVEYING OF PIPE JOINTS 

 Contractor shall complete a survey shot, consisting of GPS coordinates and elevation, of all pipe and 
fitting joints prior to backfilling  

 For pipes installed in open cut, survey shot shall be taken from the crown of the pipe joint. 
 For pipes installed in tunnels, survey shot shall be taken from the invert of the pipe joint. 
 For pipes or fittings installed in the vertical, the vendor shall survey the most northern point of the 

pipe joint. 

 Contractor shall maintain records of survey shots in a format acceptable to the Consultant. The shots 
shall be numbered and correspond with the shop drawings and contract drawings.  

 The Contractor shall submit survey records monthly for the Consultant’s review. This review does not 
relieve the Contractor of their responsibility for the proper installation of the work. A complete set of 
survey records shall be re-submitted to the Consultant at the completion of the forcemain installation 
works. 

 
3.14 BACKFILL   

 Place backfill material, above pipe surround, in uniform layers in accordance with Section 02315.  

 Do not place backfill in frozen condition.  
 
 
3.15 HYDRANT FLOW TESTS  

 Fire department will conduct flow tests on every hydrant to determine fire flows prior to painting 
hydrant caps and ports.  

 
 
3.16 PAINTING OF HYDRANTS   

 After installation, paint hydrants chrome yellow. 

 After hydrant flow tests, paint caps and ports to meet colour selections approved by authority having 
jurisdiction. Inform Owner personnel to inspect. 
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3.17 FLUSHING AND DISINFECTING  

 Flushing, disinfection and microbiological sampling shall be completed per the MECP Watermain 
Disinfection Procedure, Ministry of Environment and Climate Change Safe Drinking Water Branch, as 
amended, and AWWA C651-14 Disinfecting Water Mains 

 Flushing/Swabbing of Watermains 
 Flushing/Swabbing operations shall be conducted under the supervision of the Contract 

Administrator. The Contract Administrator shall be notified at least two business days in advance 
of the proposed date on which flushing/swabbing and disinfecting operations are to commence. 

 All Watermains shall be wet swabbed as follows: 
.1 A minimum of 3 (Three) new foam swabs with a density of approximately 25 kg/m3 and a 

minimum diameter of 50mm larger than the watermain shall be used. 
.2 Swabs shall have a minimum length of 1.5 times the diameter. 
.3 Swabs shall be propelled through the watermain using potable water and shall be spaced a 

minimum of 1.5m meter between swabs. 
.4 During the swabbing procedure the contractor is to install spool pieces in place of all butterfly 

valves. These shall be supplied, installed and removed by the contractor, with the removed 
spool pieces delivered to the Owner’s yard for future use (approximately 2 km from site). 

.5 Gate valves must be left in the open position 

.6 Swabbing shall continue until the discharge water runs clear within 10 seconds of the last 
swab exiting the discharge point. 

.7 All fitting, taps, valves etc. required for the introduction, propelling and recovery of the swabs, 
as well as the swabs are to be supplied by the contractor. The removal of all of the above at 
the completion of the swabbing works is the responsibility of the contractor. 

.8 Temporary swab launching as well as retrieval facilities shall be constructed in accordance 
with drawings  

 Watermains 500mm and larger, only third party qualified firms, specializing in watermain 
commissioning, with documented experience and expertise in the swabbing, disinfecting and 
cleaning of watermains shall be permitted to conduct watermain swabbing. The firm conducting 
the swabbing must show proof that at least one on-site staff member is a qualified operator under 
O.Reg. 128/04 (min. Class 1) and be approved by the Contract Administrator in writing before 
work may begin. 

 All water discharged by the flushing/swabbing operations shall be at an approved outlet location. 
The contractor shall be responsible for collecting and/or disposing of all such water, ensuring that 
all erosion and sediment control and de-chlorination requirements of the MECP, the local 
conservation authority and various other authorities having jurisdiction are met. 

 Disinfection and Microbiological Sampling 
 After flushing/swabbing 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 at a 
controlled rate so that the chlorine dosage is consistent and is distributed throughout the section 
being disinfected. The chlorine shall be applied so that the free chlorine (CL2) concentration is 25 
mg/L minimum and 200 mg/L maximum throughout the section. The system shall be left charged 
with the chlorine solution for 24 hours. 

 The chlorine concentration will be tested in the section after 24 hours, by the Contract 
Administrator. If tests indicate a chlorine residual in accordance with Table 1 of the MECP 
Watermain Disinfection Procedure, as amended, 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 disinfection procedure shall be repeated until satisfactory results are obtained. 
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 Immediately after the system has been recharged samples for microbiological testing shall be 
collected by the Contract Administrator. At each sampling location, a sample shall be taken and 
tested for free Cl2 residual prior to collecting the sample for microbiological testing. The free Cl2 
residual must be at least 0.20 mg/L. If it is less than this the chlorination procedure shall be 
repeated until satisfactory results are obtained before proceeding with sampling for 
bacteriological testing.  

 Immediately after confirming the presence of an acceptable Cl2 residual the contract 
administrator shall collect a sample for microbiological testing.  

 Two consecutive acceptable samples taken a minimum of 16 hours apart must be obtained.  
 If this testing is required by the Contractor to occur outside of the normal working hours (i.e., 

weekends or holidays) the Contractor will be subject to a flat rate charge of $250.00 plus 
applicable taxes and will be responsible for any additional laboratory charges incurred. The 
Corporation may deduct any amount due under this paragraph from any monies that may be due 
or payable to the Contractor on any account whatsoever.  

 If there is indication of contamination, the disinfection procedure shall be repeated in its entirety.  
 The system shall not be put into operation until clearance has been given by the Contract 

Administrator. 

 Disposal of Water 
 Dispose of safely, all chlorinated water from draining operations or used for testing, flushing or 

disinfecting waterworks. 
 Dechlorinating agents for the neutralization of disinfecting agent shall be in conformance with 

AWWA C655. 
 Do not discharge untreated chlorinated water into any storm sewer, drainage ditch, water course 

or sanitary sewer. 
 Provide acceptable equipment and additives to neutralize any chlorinated water which is to be 

wasted. Residual chlorine in the discharge water must not exceed 0.02 mg/L. The Contractor 
shall monitor and record the chlorine residual of the discharged water in the presence of the 
Consultant.  

 Contractor to ensure no excess de-chlorinating agent is added such that there is any impairment 
of the environment. 

 
 
3.18 OPERATION OF VALVES AND HYDRANTS 

 All water network valves and hydrants on the main distribution system, including watermain accepted 
by the Owner under this contract, are to be operated by the Owner only. Should the Contractor 
require operation of these items, the Contractor is to coordinate with the Owner. 

 
 
3.19 SURFACE RESTORATION   

 After installing and backfilling over watermains, restore surface to original condition as directed by 
Consultant.  
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3.20 BACKFLOW PREVENTION 

 The Owner shall make available one (1) reduced pressure principal backflow preventer (Hydrant 
Box) or (1) 100mm double check valve assembly with two 100mm gate valves for use in the supply 
of water for testing, disinfection and flushing/swabbing. The reduced pressure principal backflow 
preventer (Hydrant Box) will be enclosed within a locked box that is only to be accessed by Owner 
personnel. No modifications to the equipment supplied are permitted, and external valves shall not 
be removed or dismantled. The Contractor will be responsible for the replacement cost of any 
equipment lost or damaged. Any additional hardware required to complete the temporary installation 
of this device shall be supplied by the Contractor at his/her expense. 

 This device will only be made available at the time of testing and for the minimum period required to 
perform the watermain testing. 

 The Contractor shall install the backflow prevention device at a location such that the total length of 
new pipe installed between the existing watermain, and the backflow prevention device shall not 
exceed 5.0 m. This length of pipe shall be cleaned and disinfected according to ANSI/AWWA 651 
section 9.1. Installation shall be in accordance with CSA B64.10. 

 The backflow prevention device shall be returned to Owner, complete with all fittings supplied, in the 
condition received. It shall be cleaned completely, and the interior shall be protected from the 
intrusion of any deleterious material. The Contractor will be charged for any missing or damaged 
equipment. 

 There shall be no payment made for installation, relocation, or removal of the backflow prevention 
device.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 DESCRIPTION   

 This section covers supply and installation of non-watermain buried piping that will be subject to 
internal pressures. 

 
 
1.2 SUBMITTAL 

 Provide Shop Drawings for proposed pipe materials and layout. 
 
 
PART 2 - PRODUCTS   

2.1 PIPE MATERIAL  

 Polyvinyl chloride plastic pressure pipe and fittings to CSA B137.3 Flexible elastomeric seals for bell 
and spigot joints to ASTM D 3139. PVC fittings to CSA B137.2. 

 Ductile iron pipe to AWWA C151/A21.51. Straight pipe sections to be cement lined to AWWA 
C111/A21.11. Pressure Class 350.  

 For small diameter Effluent Water and Service Water lines: 
 Cross Linked High Density Polyethylene (PEX) meeting NSF 14 & 61, AWWA C904, and CSA 

B137.5. Sizing must conform to standard copper tube size (CTS) O.D. and be compatible with 
standard copper tube compression fittings, with a minimum working pressure rating of 1100 kPa 
(160 psi) at 23oC. 

 All brass fittings shall be manufactured from Low Lead Alloy C89520 or C89833. 
 Couplings and adapters shall be compression fittings or compression X Male or Female iron pipe 

as manufactured by Mueller, Ford Meter, Cambridge Brass. 

 High density polyethylene to ASTM D3350, maximum allowable hoop stress 5,500 kPa at 23oC. 
Polyethylene resins shall conform to Type PE 4710. Protection shall be provided against ultraviolet 
light degradation using carbon black, not less than 2 percent well dispersed in the resin. DR 13.5. 
Molded fittings, butt fusion joined to ASTM D3261. 

 
 
2.2 GATE VALVES 

 Gate valves shall be resilient wedge gate valves that meet or exceed AWWA C-515. The gate valves 
shall be certified to ANSI/NSF 61. Valves shall open clockwise. 

 Gate valves shall be ductile iron body, with non-rising stems and a 51 mm x 51 mm operating nut 
positioned for vertical operation. The stem seal shall be of standard O-ring type. All valves shall be 
supplied with a two-part fusion bonded epoxy coating, factory applied to both the exterior and interior 
surfaces of the valve per AWWA C-550.  

 The maximum working pressure shall be 1725 kPa.  

 Nuts and bolts for gate valve bodies/bonnets and gland rings to be type 316 stainless steel. 
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2.3 VALVE BOXES 

 The valve boxes shall be 130 mm sliding type, complete with grommeted hole for tracer wire. 

 The valve boxes shall be of good quality cast iron.  

 The valve box castings shall have a tensile strength of not less than 138 MPa.  

 The valve box shall be solid with clean surfaces, free from scales, bumps, flows, blow holes, or other 
defects.  

 After cleaning and inspection, the valve boxes shall be thoroughly coasted with an approved casting 
paint.  

 The valve box assembly shall consist of five elements. No. 6 base, bottom section, extension, top 
section, and cap. 

 Contractor to determine the length of the valve box assembly from the top of the connecting pipe to 
the ground line based on field conditions. 

 
 
2.4 PIPE RESTRAINTS  

 Mechanical restraint for standardized mechanical joints shall be incorporated in the design of the 
follower gland and shall impart wedging action against the pipe, increasing its resistance as the 
pressure increases. The assembled joint shall maintain its flexibility after burial and shall maintain its 
integrity by controlled and limited expansion of each joint during the wedging action. Restraining 
glands shall be manufactured of ductile-iron conforming to the requirements of ASTM A 536, Grade 
65-45-12. Wedging mechanisms shall be manufactured of Ductile-iron to hardness of 370 BHN 
minimum. Dimensions of the gland shall be such that it can be used with the standardized 
mechanical joint bell and tee head bolts conforming to the requirements of ANSI/AWWA 
C111/A21.11 and ANSI/AWWA C153/A21.53 of latest version. Twist off nuts shall be incorporated in 
the design of the wedge activation screws to insure proper torque during installation. 

 The mechanical joint restraining device shall have a working pressure of 1750 kPa with a safety 
factor of 2.1 against separation when tested in the dead-end situation. 

 The Mechanical joint restraining device shall be Uni-Flange series 1400 or approved equal. 
 
 
2.5 FLEX COUPLERS 

 Conforms with or exceeds requirements of standards: AWWA C219, NSF-61 and NSF-372.  

 Carbon steel with fusion bonded epoxy coating conforming with AWWA C-213 standard.  

 Couplers to be supplied with ANSI 304/305 stainless steel bolts and nuts.  

 Gasket compound to be approved for contact with sanitary sewage.  

 Couplers to be properly sized to accommodate different O.D. of pipe when a transition between pipe 
types occur at the flexible coupler.  

 Couplers to be Hymax 2000 or approved equivalent. 
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PART 3 - EXECUTION  

3.1 PREPARATION  

 Clean pipes of accumulated debris and water before installation. Carefully inspect materials for 
defects to approval of Consultant. Remove defective materials from site. 

 
 
3.2 EXCAVATION 

 Excavate trench as per Section 02315. 

 
3.3 CONCRETE BEDDING AND ENCASEMENT  

 Do concrete work in accordance with Section 03300 - Cast-in-Place Concrete. Place concrete to 
details as indicated. 

 
 
3.4 GRANULAR BEDDING  

 Do not place material in frozen condition. 

 Shape bed true to grade to provide continuous uniform bearing surface for pipe. 

 Compact bedding to at least 95% Standard Proctor maximum dry density. 
 
 
3.5 PIPE INSTALLATION  

 Lay pipes to manufacturers recommendations. 

 Handle pipe by methods recommended by pipe manufacturer. Do not use chains or cables passed 
through pipe bore so that weight of pipe bears on pipe ends. 

 Lay pipes true to line and grade. Ensure barrel of each pipe is in contact with shaped bed throughout 
its full length. Correct pipe which is not in true alignment or grade or pipe which shows differential 
settlement after installation greater than 10 mm in 3 m.  

 Face socket ends of pipe in direction of laying. 

 Do not exceed permissible deflection at joints as recommended by pipe manufacturer. 

 Keep jointing materials and installed pipe free of dirt and water and other foreign materials. 

 Position and join pipes with equipment and methods approved by Consultant. 

 Align pipes carefully before jointing. 

 Install gaskets to manufacturer’s recommendations. Support pipes with hand slings or crane as 
required to minimize lateral pressure on gasket and maintain concentricity until gasket is properly 
positioned. 
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 Avoid displacing gasket or contaminating with dirt or other foreign material. Gaskets so disturbed or 
contaminated shall be removed, cleaned, lubricated and replaced before jointing is attempted again. 

 All joints to be fully restrained using mechanical joint accessory supplied by manufacturer. 

 Minimize deflection after joint has been made. 

 Apply sufficient pressure in making joints to ensure that joint is completed to manufacturer’s 
recommendations. 

 Backfill remainder of trench. 
 
 
3.6 PIPE SURROUND 

 Upon completion of pipe laying and after Consultant has inspected work in place, surround and cover 
pipes as indicated. 

 Place surround material in uniform layers not exceeding 150 mm compacted thickness as indicated. 

 Place layers uniformly and simultaneously on each side of pipe. 

 Do not place material in frozen condition. 

 Compact each layer from pipe invert to mid height of pipe to 100% Standard Proctor density. 

 Compact each layer from mid height of pipe to underside of backfill to at least 95% Standard Proctor 
density. 

 
 
3.7 BACKFILL 

 Place marker tape and backfill as per Section 02315. 

 Under asphalt and concrete walks, compact new Granular ‘A’ and Granular ‘B’ layers and top 
300 mm of approved backfill to 100% SPMDD. Compact the remainder of approved backfill to 95% 
SPMDD. In other areas, compact approved backfill to 95% SPMDD.” 

 
 
3.8 CATHODIC PROTECTION 

 Valves and metallic fittings shall be protected with 7.7 kg magnesium anodes. 
 
 
3.9 TRACER WIRE 

 Tracer wire shall be installed securely on the proposed forcemains.  

 Tracer wire posts shall be Rhino Triview tracer PED with “Sanitary” markings, or approved 
equivalent. Installation shall be as per manufacturer’s requirements. 

 Trace wire shall be RW90XLPE wire, rated at minus 40˚C, coated 7 strand, 10 gauge. 
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 If required, splices and other wire to wire connections shall be made by using Dryconn waterproof 
connectors or approved equivalent. 

 The wire shall be installed in such a manner as to be able to properly trace all pipes without loss or 
deterioration of signal, or without the transmitted signal migrating off the tracer wire.  

 Tracer wire conductivity testing is to be conducted by a qualified third-party company and witnessed 
by the Consultant. 

 Results of tracer wire conductivity testing are to be noted on a Tracer Wire Field Inspection Report 
and shall be provided to the Consultant. 

 A continuity signal shall be applied to the tracer wire and the signal confirmed over the length of all 
tracer wire installed. The signal shall be detectable for a distance between terminal posts. At no time 
shall there be a break in the continuity of the tracer wire. 

 In the event that the conductivity tests fail, the Contractor shall be responsible to repair or reinstall all 
required tracer wire at their own expense. 

 
3.10 THRUST BLOCK AND RESTRAINED JOINTS 

 For thrust blocks: complete concrete work in accordance with Section 03300 - Cast-in-Place 
Concrete.  

 Place concrete thrust blocks between valves, tees, plugs, caps, horizontal bends, changes in pipe 
diameter, reducers, hydrants and fittings and undisturbed ground as indicated or as directed by 
Consultant.  

 Keep joints and couplings free of concrete.  

 Do not backfill over concrete within 24 h after placing.  

 Restrain all horizontal and vertical joints as outlined on the Contract Drawings using approved 
restraining rings. 

 
3.11 TESTING 

 PVC, HDPE, PEX, and ductile iron forcemains to be hydrostatically and leakage tested as per 
OPSS.MUNI 411 modified as follows: 

 Hydrostatic test pressure to be 520kPa (75psi). 

 
3.12 SURFACE RESTORATION 

 After installing and backfilling over piping, restore surface to original condition or as indicated. 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 RELATED REQUIREMENTS  

.1 Section 02315 – Excavating, Trenching and Backfilling. 
 
 
1.2 REFERENCES  

.1 NFPA 22 – Water Tanks for Private Fire Protection (incl. references contained therein). 

.2 City of Ottawa – Drawings and Standard for Rural Water Supply Reservoirs and Water Fill Stations. 
 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Provide submittals in accordance with Section 01330 – Submittal Procedures.  

.2 Product Data:  
.1 Submit manufacturer's printed product literature, specifications and datasheet and include 

product characteristics, performance criteria, physical size, finish and limitations.  
.2 Submit two copies WHMIS SDS - Safety Data Sheets in accordance with General and 

Supplementary Conditions of Contract.  

.3 Shop Drawings:  
.1 Submit shop drawings for tanks, manufacturers installation details.  

.4 Quality assurance submittals: submit following in accordance with Section 01430 – Quality Control.  
.1 Test reports: submit certified test reports for specified materials from approved independent 

testing laboratories, indicating compliance with specifications for specified performance 
characteristics and physical properties.  

.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with 
specified performance characteristics and physical properties.  

.5 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling 
criteria, installation sequence and cleaning procedures.  

 
1.4 QUALITY ASSURANCE  

.1 Pre-Installation Meetings: convene pre-installation meeting one week prior to beginning work of this 
Section and on-site installation, with contractor's representative and Consultant to:  
.1 Verify project requirements.  
.2 Review installation and substrate conditions.  
.3 Co-ordination with other building subtrades.  
.4 Review manufacturer's installation instructions and warranty requirements.  

 
1.5 DELIVERY, STORAGE AND HANDLING  

.1 Packing, shipping, handling and unloading:  
.1 Deliver, store and handle materials in accordance with Section 01610 – Common Product 

Requirements.  
.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.  
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.2 Waste Management and Disposal:  
.1 Separate waste materials for reuse and recycling in accordance with Section 01355 – Waste 

Management and Disposal.  
 
 
PART 2 - PRODUCTS 

2.1 TANK  

.1 14,000 USG underground fire water storage tank meeting above referenced specifications.  

.2 Example tank: XERXES Single Wall FRP c/w minimum 30” diameter riser with hinged, lockable lid, 
anti-vortex plate, venting, associated piping for fire connections, suitable deadmen and straps or 
alternate as approved by contract administrator. 

.3 Piping for fire connections (Riser box, draw pipe and/or blue hydrant) preferences to be coordinated 
with local fire department. 

.4 Concrete or steel tanks may be considered at discretion of contract administrator. Tanks must meet 
above referenced specifications.  

.5 Tank contents to be protected from freezing. 

.6 Tank to be filled with potable water for ballast during installation and testing and filled to design 
capacity upon commissioning 

.7 Thank to be tested for water tightness in accordance with manufacturer’s instructions 

.8 Operation and Maintenance Manuals to be provided. 

.9 Signage to be provided behind fire connections, per City of Ottawa Specifications, signifying buried 
fire water storage and size of tank. 

 
 
PART 3 - EXECUTION 

3.1 MANUFACTURER'S INSTRUCTIONS  

.1 Compliance: comply with manufacturer's written recommendations or specifications, including 
product technical bulletins, handling, storage and installation instructions, and datasheets.  

 
 
3.2 INSTALLATION GENERAL  

.1 Install tank per manufacturer’s instructions. 

.2 Tank sub-base to be inspected by geotechnical representative. Granular or concrete base to be 
included per manufacturer’s recommendations and confirmed by geotechnical representative. 
Dewatering of excavation, as required, shall be included as necessary. 

.3 Backfill shall not be undertaken until tank and anchorages are inspected by Consultant. Placement of 
backfill and compaction per manufacturer’s recommendations. 

.4 Surface restoration to match surrounding landscaping. 
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3.3 FIELD QUALITY CONTROL  

.1 Site Tests/Inspections:  
.1 Inspection of tank will be carried out by Consultant prior to placing.  
.2 Testing of fire connection apparatus to be coordinated with local fire department. 

 
 
3.4 CLEANING  

.1 Proceed in accordance with Section 01741 – Cleaning.  

.2 On completion and verification of performance of installation, remove surplus materials, excess 
materials, rubbish, tools and equipment.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 DESCRIPTION  

.1 This section specifies requirements for supplying and installing gravity piping to lines, grades 
indicated on drawings or as directed by Consultant.  

 
 
1.2 SOURCE QUALITY CONTROL  

.1 Provide certified copies of pipe tests, shop drawings and other pertinent information.  

.2 Have all pipes inspected by accredited inspection company before being delivered to job and 
stamped with their approval mark.  

.3 Consultant may reject materials pending result of tests.  

.4 Cost of all tests and inspections to be borne by Contractor.  
 
 
1.3 AS CONSTRUCTED DRAWINGS  

.1 Provide data necessary to produce 'as-constructed' drawings, including details of pipe material, invert 
elevations at maintenance holes and connections, location of tees, bends, clean-outs, maintenance 
holes, saddles, laterals and caps.  

 
 
1.4 SCHEDULING OF WORK  

.1 Schedule work to minimize interruptions to existing services.  

.2 Maintain existing flows during construction.  

.3 Submit schedule of expected interruptions for approval by Consultant and adhere to interruption 
schedule as approved.  

 
 
PART 2 - PRODUCTS  

2.1 SANITARY SEWERS (CONCRETE PIPE) 

.1 Non-reinforced concrete pipe and fittings to CSA A257.1-1974 and ASTM C-14, designed for flexible 
rubber gasket joints to CSA A257.3-1974 and ASTM C-443.  

.2 Reinforced concrete pipe and fittings to CSA 257.2-1974 and ASTM C-76, designed for flexible 
rubber gasket joints to CSA A257.3-1974 and ASTM C-443.  

.3 Pipe class, date of manufacture and manufacturer's name to be marked on each pipe length.  

.4 Pipe lengths for 375 mm diameter and smaller to be minimum 1.850 m. Lengths for 450 mm 
diameter and larger at least 2.300 m.  
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.5 Lifting holes permitted only in pipes over 900 mm diameter, provided lifting tackle incorporates 
curved steel plate matching lifting tackle.  

.6 Elliptical reinforcement permitted only in pipes over 900 mm on condition that lifting holes are 
provided and used for installation.  

.7 Acceptability of concrete pipe to be conditional on meeting requirements of:  
.1 Three edge bearing or sand bearing test by method and number as set out ASTM C-76.  
.2 Crushing tests on poured concrete cylinders, made by the Supplier, to a maximum of three 

cylinders per 300 m of pipe supplied. 
 
 
2.2 SANITARY SEWERS (PVC PIPE) 

.1 All pipe and fittings are to carry CSA certification to the appropriate CSA standard sewer grade. 

.2 All pipe to be type PSM polyvinyl chloride (PVC) pipe with elastometric gasket as per OPSS 1841 
and CSA 182.2 or 182.7. 

.3 Profile pipe such as those meeting CSA 182.4 are not to be used for sanitary sewers. 

.4 Pipe to be green in colour. 

.5 Sanitary mains to be DR 35 pipe, building laterals to be DR 28 pipe. 
 
 
2.3 STORM SEWERS 

.1 All pipe and fittings are to carry CSA certification to the appropriate CSA standard sewer grade. 

.2 All pipe to be type PSM polyvinyl chloride (PVC) pipe with elastometric gasket as per OPSS 1841 
and CSA 182.2 or 182.7. 

.3 Pipe to be green in colour. 

.4 Storm mains to be DR 35 pipe, building laterals to be DR 28 pipe coloured white. 

.5 PVC pipe with elastomeric gasketed bell and spigot type joints meeting CSA B182.4 with a stiffness 
of 320 kPa may be used. 

.6 Where specified, reinforced concrete pipe with elastomeric gasketed bell and spigot type joints 
meeting CSA A257.2 is to be used. 

.7 Vertical segments of storm piping connected to building downspout to include transition coupling. 
Vertical segment to use sweep connection to horizontal. 

 
 
2.4 SUBDRAINS 

.1 Perforated 100 mm diameter HDPE pipe and fittings to OPSS 1840, to be installed with geotextile 
filter sock. 

 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

GRAVITY SEWERS 
Section 02720 

Page 3 of 7 
April 2025 

 
 
2.5 LATERAL CONNECTIONS TO SEWERS 

.1 Use pre-manufactured tees for sewers.  
 
 
2.6 CEMENT MORTAR 

.1 Portland cement to CSA A5-98 normal symbol 10.  

.2 Mortar to be one part by volume of cement to two parts clean, sharp sand mixed dry. Add only 
sufficient amount of water after mixing to give optimum consistency for placement. Do not use 
additives.  

 
 
2.7 NON-SHRINK GROUT  

.1 Use proprietary products: In-Pakt by Grace Construction Products; V-1 Grout by W.R. Meadows; M-
Bed by Sternson; or approved alternative.  

 
 
2.8 POURED CONCRETE  

.1 Comply with requirements of CSA A23.1 and A23.2.  
.1 To requirements of Section 03300 – Cast-in-Place Concrete. 

 
 
2.9 INSULATION 

.1 Note that gravity sewers must have 50mm thick rigid insulation 300mm above top of pipe for every 
300mm of reduced cover less than 1.0m.  

 
 
PART 3 - EXECUTION  

3.1 PREPARATION   

.1 Clean pipes and fittings of accumulated debris and water before installation. Carefully inspect 
materials for defects before installing. Remove defective materials from site.  

 
 
3.2 TRENCHING  

.1 Do trenching and backfill work to Section 02315 – Excavation, Trenching and Backfilling.  

.2 Trench line and depth requires Consultant's approval prior to placing bedding material or pipe.  

.3 Do not backfill trenches until pipe grade and alignment have been checked and accepted by 
Consultant.  
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3.3 CONCRETE BEDDING AND ENCASEMENT 

.1 Where indicated on the Contract Drawings, do concrete work to Section 03300 – Cast-in-Place 
Concrete. Place concrete to details indicated or directed by Consultant.  

.2 Pipe may be positioned on concrete blocks to facilitate placing of concrete. When necessary, rigidly 
anchor or weight pipe to prevent flotation when concrete is placed.  

.3 Do not backfill over concrete within 24 hours after placing.  
 
 
3.4 GRANULAR BEDDING  

.1 Place and compact granular bedding materials to details indicated or specified.  

.2 Shape bed true to grade and to provide continuous, uniform bearing surface for pipe exterior. Do not 
use blocks in bedding pipe.  

.3 Shape transverse depressions as required to receive bell.  

.4 Upon completion of pipe laying, place bedding simultaneously on each side of pipe to prevent 
displacement. Compact in layers as required.  

 
 
3.5 INSTALLATION  

.1 Lay and joint pipes in accordance with OPSS.MUNI 410 and manufacturer's recommendations.  

.2 Take up and re-lay in correct position any pipe laid with variations from required grade exceeding 
+20 mm.  

.3 Do not exceed permissible deflection at joints as recommended by pipe manufacturer.  

.4 Do not allow any water to flow through pipe during construction, except as may be permitted by 
Consultant.  

.5 Whenever work is suspended, install a removable watertight bulkhead at open end of last pipe laid to 
prevent entry of foreign materials.  

.6 Pipe Jointing:  
.1 Install gaskets in accordance with manufacturer's recommendations.  
.2 Support pipes with hand slings or crane as required to minimize lateral pressure on gasket and 

maintain concentricity until gasket is properly positioned.  
.3 Align pipes carefully before joining.  
.4 Maintain pipe joints free from mud, silt, gravel or other foreign material.  
.5 Avoid displacing gasket or contaminating with dirt or other foreign material. Gaskets so disturbed 

shall be removed, cleaned and lubricated and replaced before joining is attempted.  
.6 Complete each joint before laying next length of pipe. 
.7 Apply sufficient pressure in making joints to ensure that the joint is complete as outlined in the 

manufacturer's recommendations. 
.8 Minimize joint deflection after joint has been made to avoid joint damage.  
.9 At rigid structures, install a pipe joint not more than 500 mm from side of structure.  
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.7 Block pipes when any stoppage of work occurs to prevent "creep" during down time.  

.8 Cut pipes as required for special inserts, fittings or closure pieces, in a neat manner as recommended 
by pipe manufacturer, without damaging pipe.  

.9 Make watertight connections to maintenance holes and with non-shrink grout or as detailed.  

.10 Install subdrains as per OPSS 405 with perforations and coupling slots downwards. 

.11 Protect subdrains against flotation during installation. 
 
 
3.6 FLUSHING AND CLEANING  

.1 Clean completed sewers to satisfaction of Consultant.  
 
 
3.7 FIELD TESTING SEWERS 

.1 When directed by Consultant, or if deflections are identified in the CCTV inspection, draw a solid 
plug, in accordance with OPSS.MUNI 410, through all PVC sewers to ensure that pipe is free of 
obstruction, and not excessively deformed.  

.2 Air Test PVC pipe as per OPSS.MUNI 410.  

.3 Perform tests in presence of Consultant. Notify Consultant 24 hours in advance of proposed tests.  

.4 Repair and retest sewer line as required, until test results are within limits specified.  

.5 Repair visible leaks regardless of test results. 

.6 Concrete Pressure Pipe tested as gravity sewers shall have no visible evidence of leakage, as per 
OPSS.MUNI 410.  

 
 
3.8 CLEANUP 

.1 Remove all equipment and excess materials and clean up all work areas continuously as 
construction progresses.  

.2 Before final inspection, clean and flush out all sewers to remove all foreign material.  
 
 
3.9 CCTV INSPECTION 

.1 Sewers shall have a closed-circuit television (CCTV) inspection according to OPSS.MUNI 409 with 
the following modifications: 
.1 409.06.03 Survey Equipment shall be removed and replaced by: 

.1 The surveying equipment shall be capable of surveying a length of pipeline up to: 
.1 350 m where entry to the pipeline may be obtained at each end of the pipeline; 
.2 30 m where rodding is used; or 
.3 300 m where a self-propelled unit is used when entry is at only one end of the pipeline. 
.4 200 m when being towed. 
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Work shall not commence in a work shift until the Consultant is satisfied that all items 
of the survey equipment have been provided and are in full working order. 
 
Each survey unit shall contain a means of transporting the CCTV camera in a stable 
condition through the pipeline. 
 
The CCTV camera must be a self-propelled unit unless otherwise approved in writing 
by the Consultant.  
 
Each unit shall carry sufficient number of guides and rollers such that, when 
surveying, all cables are supported away from pipe and maintenance hole edges. All 
CCTV cables and lines used to measure the camera's location within the pipeline 
shall be maintained in a taut manner and set at right angles, where possible, to run 
through or over the measuring equipment. 
 

.2 409.07.01 Pipeline Cleaning shall be removed and replaced by: 
 

Sewers shall be clean to the satisfaction of the Consultant. If the camera inspection reveals that 
further cleaning is required, at the sole discretion of the Consultant, the sewer shall be cleaned 
and re-inspected at no additional cost to the Owner. 

 
.3 409.07.04.01 General shall be removed and replaced by: 

Paragraph 4 on page 7 shall be removed and replaced by: 

A fixed camera may be used for pipelines less than 175 mm in diameter. For 
pipelines equal to or greater than 175 mm, a pan and tilt camera shall be used. Each 
camera must have an accepted sample submissions report prior to being used for 
inspection work. The camera lens shall be kept clean at all times during the 
inspection. 

Paragraph 8 on page 6 shall have the following item added to the list of minimum required 
information: 

i) First and last name of the NASSCO PACP certified CCTV operator. 

Paragraph 1 on page 8 shall have the following information added: 

continually displayed in the middle of the bottom portion of the screen and the start 
maintenance hole ID number will be in the top left corner of the screen and the end 
maintenance hole ID number will be in the top right corner of the screen. 

The standard referenced in Paragraph 3 page 8 shall be NASSCO Canadian Edition of the 
Pipeline and Assessment Certification Program (PACP). 

The following new paragraph shall be inserted after Paragraph 2 on page 8: 

Each lateral connection shall be inspected at the point of entry to the main using the 
swivel head. If the inspection indicates a build-up of material, or the presence of 
construction debris, the sewer section shall be flushed, the debris captured and 
removed, and the CCTV inspection repeated at the Contractor’s expense. 

.4 409.07.05.01 Paragraph 1 including “a)”, “b)” and “c)” shall be removed and replaced by: 
“Reports shall be submitted to the Contract Administrator in the following formats, 
within 10 working days of the completion of the field work, with the noted number of 
copies: 
One (1) copy of each pipeline report in an electronic format. 
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One (1) copy of the sewer inspection database (.MDB file), the database shall 
include NASSCO PACP coding for all completed CCTV inspection work and 
properly link all file names and file extensions to the video (.mpg) and image 
(.jpg) files. 

One (1) copy of the video survey in an electronic format with each sewer run 
identified and in its own mpeg format. The name of the video survey file shall be 
equivalent to the Upstream maintenance hole ID + the Pipe ID + Downstream 
maintenance hole + date (i.e., “8594-010-5514-_8594-020_20180101.mpg”). 
 

REPORT FORMAT NO. OF COPIES REQUIRED 

Electronic Format Report 1 per pipeline Within 10 days of completion of 
inspection 

Digital Data Files (MDB file) 1 per street Within 10 days of completion of 
inspection 

Electronic copy of the 
pipeline Videos  1 per pipeline 

Within 10 days of completion of 
inspection. The files will be in a *.mpg 
format  

 
3.10 MARKING OF MAINS AND SERVICES 

.1 Sewer mains shall be marked with 50 mm wide detectable metallic tape green in colour imprinted 
with “Buried Sewer Line Below”. The tape shall be SETON PRODUCT No. 48300 or equivalent. 

.2 The marker tape shall be placed 300mm to 450 mm above the main or service. 
 
 
3.11 REMOVAL AND/OR ABANDONING EXISTING SEWERS 

.1 Removal or abandonment of existing sewer pipes and/or culverts shall be in accordance with 
OPSS.MUNI 510. 

 
 
3.12 REMOVAL/ABANDONING OF EXISTING STRUCTURES 

.1 In the context of this section the term “structure” shall apply to maintenance holes and inlet structures 
including their related appurtenances. 

.2 Removal or abandonment of existing structures shall be in accordance with OPSS.MUNI 510. 

.3 At the direction of the Consultant, the Contractor shall demolish/remove designated maintenance 
hole structures to a minimum depth of one (1) metre below finished grade. The remaining structure is 
to be filled with concrete and the resulting excavation backfilled and compacted with Granular “A”. 
Alternatively, at the discretion of the contractor the structure shall be removed in its entirety. Hose 
appurtenances that are deemed salvageable in the opinion of the Consultant shall be set aside for 
removal by others. 

 
 

END OF SECTION 
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PART 1 - GENERAL  

1.1 NOT APPLICABLE: 

 Not applicable. 
 
 
PART 2 - PRODUCTS  

2.1 MATERIALS  

 Granular base: Granular 'A' per Section 02701 - Aggregates: General.  
 
 
PART 3 - EXECUTION  

3.1 PLACING  

 Place granular base after sub-base surface is inspected and approved by Consultant.  

 Construct granular base to depth and grade in areas indicated. 

 Ensure no frozen material is placed.  

 Place material only on clean unfrozen surface, free from snow and ice.  

 Begin spreading base material on crown line or on high side of one-way slope.  

 Place material using methods which do not lead to segregation or degradation of aggregate.  

 Place material to full width in uniform layers not exceeding 150 mm compacted thickness. Consultant 
may authorize thicker lifts (layers) if specified compaction can be achieved.  

 Shape each layer to smooth contour and compact to specified density before succeeding layer is 
placed.  

 Remove and replace that portion of layer in which material becomes segregated during spreading.  
 
3.2 COMPACTION  

 Compaction equipment to be capable of obtaining required material densities.  

 Compact to density not less than 100% Standard Proctor maximum dry density in accordance with 
ASTM D 698 and ASTM D 2922.  

 Shape and roll alternately to obtain smooth, even and uniformly compacted base.  

 Apply water as necessary during compacting to obtain specified density.  

 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers 
approved in writing by Consultant.  
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 Correct surface irregularities by loosening and adding or removing material until surface is within 
specified tolerance.  

 
 
3.3 SITE TOLERANCES  

 Finished base surface to be within plus or minus 10 mm of established grade and cross section but 
not uniformly high or low.  

 
 
3.4 PROTECTION  

 Maintain finished base in condition conforming to this Section until succeeding material is applied or 
until acceptance by Consultant.  

 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

GRANULAR SUB-BASE 
Section 02723 

Page 1 of 2 
April 2025 

 
 
PART 1 - GENERAL  

1.1 NOT APPLICABLE 

 Not applicable. 
 
 
PART 2 - PRODUCTS  

2.1 MATERIALS  

 Granular sub-base: Granular 'B', Type II as per Section 02701 – Aggregates: General.  
 
 
PART 3 - EXECUTION  

3.1 PLACING  

 Place granular sub-base after subgrade is inspected and approved by the Consultant.  

 Construct granular sub-base to depth and grade in areas indicated.  

 Ensure no frozen material is placed.  

 Place material only on clean unfrozen surface, free from snow or ice.  

 Begin spreading sub-base material on crown line or high side of one-way slope.  

 Place granular sub-base materials using methods which do not lead to segregation or degradation.  

 Place material to full width in uniform layers not exceeding 150 mm compacted thickness. Consultant 
may authorize thicker lifts (layers) if specified compaction can be achieved.  

 Shape each layer to smooth contour and compact to specified density before succeeding layer is 
placed.  

 Remove and replace portion of layer in which material has become segregated during spreading.  
 
 
3.2 COMPACTION  

 Compaction equipment to be capable of obtaining required material densities.  

 Compact to density of not less than 100% Standard Proctor maximum dry density in accordance with 
ASTM D 698 and ASTM D 2922. 

 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.  

 Apply water as necessary during compaction to obtain specified density.  

 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers 
approved in writing by Consultant. 
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 Correct surface irregularities by loosening and adding or removing material until surface is within 
specified tolerance.  

 
 
3.3 SITE TOLERANCES  

 Finished sub-base surface to be within 10 mm of elevation as indicated but not uniformly high or low.  
 
 
3.4 PROTECTION 

 Maintain finished sub-base in condition conforming to this section until succeeding base is 
constructed, or until granular sub-base is accepted by the Consultant.  

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES  

 Canadian General Standards Board (CGSB).  
 CAN/CGSB-8.1-88, Sieves, Testing, Woven Wire, Inch Series.  
 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.  

 American Society for Testing and Materials (ASTM).  
 ASTM C 88-13, Standard Test Method for Soundness of Aggregates by Use of Sodium Sulphate 

or Magnesium Sulphate.  
 ASTM C 117-13, Standard Test Method for Material Finer Than 75 mm (No. 200) Sieve in 

Mineral Aggregates by Washing.  
 ASTM C 123-14, Standard Test Method for Lightweight Particles in Aggregate.  
 ASTM C 127-15, Standard Test Method for Relative Density (Specific Gravity) and Absorption of 

Coarse Aggregate.  
 ASTM C 128-15, Standard Test Method for Relative Density (Specific Gravity) and Absorption of 

Fine Aggregate.  
 ASTM C 131/C 131M-14, Standard Test Method for Resistance to Degradation of Small-Size 

Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.  
 ASTM C 136/C 136M-14, Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates.  
 ASTM D 995-95b, Standard Specification for Mixing Plants for Hot-Mixed, Hot-Laid Bituminous 

Paving Mixtures.  
 ASTM D 5581-07A (2013), Test Method for Resistance to Plastic Flow of Bituminous Mixtures 

Using Marshall Apparatus (6 Inch Diameter Specimen).  
 ASTM D 2419-14, Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.  
 ASTM D 3203/D 3203M-11, Standard Test Method for Percent Air Voids in Compacted Dense 
and Open Bituminous Paving Mixtures.  

 ASTM D 4791-10, Standard Test Method for Flat Particles, Elongated Particles or Flat and 
Elongated Particles in Coarse Aggregate.  

 Asphalt Institute (AI).  
 Asphalt Institute MS-2-2015 Seventh Edition, Asphalt Mix Design Methods.  

 
 
1.2 PRODUCT DATA   

 Submit viscosity-temperature chart for asphalt cement to be supplied showing either Saybolt Furol 
viscosity in seconds or Kinematic Viscosity in centistokes, temperature range 105 to 175°C at least 
two weeks prior to commencing work.  

 Submit manufacturer's test data and certification that asphalt cement meets requirements of this 
section.  

 Submit manufacturer's test data and certification that hydrated lime meets requirements of this 
section.  
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PART 2 - PRODUCTS  

2.1 MATERIALS   

 HL3 and HL8 asphalt is to conform to OPSS Section 1150.  
 
 
PART 3 - EXECUTION  

3.1 PLACING AND COMPACTING   

 Placing and compacting of hot mixed, hot laid asphaltic concrete is to be in accordance with OPSS 
Section 313.  

 
 
3.2 TRENCH CUT REINSTATEMENT 

 All trench cuts in asphalt are to be repaired with asphalt to match existing asphalt structure. 
 
3.3 ASPHALT PAVING SCHEDULING 

 After all underground work has been completed and heavy construction vehicle traffic has been 
reduced to a minimum, all existing asphalt surfaces are to be removed to granular base, including 
areas patched during construction activities. 

 Granular base is to be shaped to suit final pavement elevations. 

 Binder course is to be placed as per OPSS 310. 

 All catch basins, catch basin manholes, and manholes within the area of asphalt paving are to have 
their frames and grates set for binder course elevation. 

 After the acceptance of the results of the CCTV inspection of the storm and sanitary sewer systems, 
all catch basin and catch basin manholes will have their frame and grates set to surface course 
elevations just prior to surface course paving. 

 Manholes may be adjusted as per catch basins or adjusted using one manufactured polyethylene 
adjustment unit (Turner adjustment ring or approved equivalent) to match the surface course 
elevation. Metal adjustment rings are not acceptable. 

 Surface course asphalt is to be placed as per OPSS 310. 

 Contractor is to maintain and be responsible for the condition of the asphalt paving until final 
acceptance by the Owner. 

 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

 OPSS.MUNI 351 – Construction Specification for Concrete Sidewalk. 

 OPSS.MUNI 353 – Construction Specification for Concrete Curb and Gutter Systems. 
 
 
PART 2 - PRODUCTS  

2.1 MATERIALS  

 Concrete mixes and materials: to Section 03300 - Cast-in-Place Concrete.  

 Curing Compound: to Section 03300 - Cast-in-Place Concrete.  

 Granular base: Granular 'A' as per Section 02701 - Aggregates: General.  

 Non-staining mineral type form release agent: chemically active release agents containing 
compounds that react with free lime to provide water soluble soap.  

 
 
PART 3 - EXECUTION  

3.1 GRADE PREPARATION   

 Do grade preparation work in accordance with Section 02315 - Excavation, Trenching and 
Backfilling.  

 
 
3.2 GRANULAR BASE  

 Obtain Consultant's approval of subgrade before placing granular base.  

 Place granular base material to lines, widths, and depths as indicated.  

 Compact granular base to at least 100% of Standard Proctor maximum dry density. 
 
 
3.3 CONCRETE  

 Obtain Consultant's approval of granular base prior to placing concrete.  

 Do concrete work in accordance with Section 03300 - Cast-in-Place Concrete.  

 Immediately after floating, give sidewalk surface uniform broom finish to produce regular corrugations 
not exceeding 2 mm deep, by drawing broom in direction normal to centreline.  
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 Provide edging as indicated with 10 mm radius edging tool.  

 Slip-form pavers equipped with string line system for line and grade control may be used if quality of 
work acceptable to Consultant can be demonstrated. Hand finish surfaces when directed by 
Consultant.  

 
 
3.4 TOLERANCES  

 Finish surfaces to within 3 mm in 3 m as measured with 3 m straightedge placed on surface.  
 
 
3.5 EXPANSION AND CONTRACTION JOINTS  

 Install tooled transverse contraction joints, in concrete walks after floating, when concrete is stiff, but 
still plastic, at intervals of 2 m.  

 Install expansion joints as indicated or as directed by Consultant at maximum intervals of 6 m.  

 When sidewalk is adjacent to curb, make expansion joints of curb, gutters and sidewalk coincide.  
 
 
3.6 ISOLATION JOINTS  

 Install isolation joints around manholes and catch basins and along length adjacent to concrete 
curbs, catch basins, buildings, or permanent structure.  

 Install joint filler in isolation joints in accordance with Section 03300 – Cast-in-Place Concrete.  

 Seal isolation joints with sealant approved by Consultant.  
 
 
3.7 CURING  

 Cure concrete by sealing moisture in by applying curing compound approved by Consultant.  

 Apply curing compound evenly to form continuous film. In accordance with manufacturer's 
requirements.  

 
 
3.8 BACKFILL  

 Allow concrete to cure for 7 days prior to backfilling.  

 Backfill to designated elevations with material approved by Consultant. Compact and shape to 
required contours as indicated or as directed by Consultant.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SOURCE QUALITY CONTROL 

 Inspection and testing of topsoil will be carried out by an independent testing laboratory. Owner will 
pay for costs of tests. 

 Test topsoil from source for clay, sand and silt, N, P, K, Mg, soluble salt content, pH value, growth 
inhibitors, soil sterilants organic matter and conductivity. 

 Submit 0.5 kg a sample of topsoil to a testing laboratory and indicate present use, intended use, 
type of subsoil and quality of drainage. Prepare and ship the sample in accordance with 
provincial regulations and testing laboratory requirements. 

 Determine required limestone treatment to bring pH value of soil between a range of 6.0 to 7.5 level. 
 
 
1.2 SCHEDULING OF FINISH WORK 

 Schedule the placing of the topsoil and grading to permit sodding and seeding within seven days. 
 
 
1.3 DEFINITIONS 

 Compost: should be a mixture of soil and decomposing organic matter, for use as a fertilizer, mulch, 
or soil conditioner. Compost should be processed organic matter, containing 40% or more organic 
matter. The product must be sufficiently decomposed (i.e. stable) so that any further decomposition 
does not adversely affect plant growth (a C:N ratio below 25 or 50,) and contain no toxic or growth 
inhibiting contaminates. Composed bio-solids must meet the requirements of the Guidelines for 
Compost Quality, Category (A) (B) produced by the Canadian Council of the Ministers of the 
Environment (CCME), Jan. 2005.  

 Friable:  Soil which is easily crumbled through fingers when held by hand. 
 
 
PART 2 - MATERIALS 

2.1 TOPSOIL 

 All topsoil supplied by the Contractor will be fertile, friable, natural sandy loam containing not less 
than 4% of organic matter for sandy loams with an acidity value ranging from pH 6.0 to pH 7.5 and 
capable of sustaining vigorous plant growth. It will be free of stems or roots, stones and clods more 
than 50 mm diameter or other extraneous matter. Screening of topsoil will be required if designated 
by the Consultant. Topsoil shall not be supplied in a frozen state. 

 Topsoil to be imported: 
 Friable, neither heavy clay nor very light sandy nature consisting of 45% sand, 35% silt, 20% clay 

and pH value of 6.0 to 7.5. Free from subsoil, roots, vegetation, debris, toxic materials, stones. 
 Organic Matter, 4% for clay loams, and 2% for sandy loams to maximum of 20% by volume. 
 Contain no toxic elements or growth inhibiting materials. 
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 Finished surface free from: 
.1 Debris and stones more than 50 mm diameter. 
.2 Coarse vegetative material, 10 mm diameter and 100-mm length, occupying more than 2% 

of soil volume. 
 Consistency: friable when moist. 
 Topsoil is only to be imported if there is a shortage of suitable topsoil available on site for reuse, 

at no cost to the Owner.  
 
 
2.2 GRAVEL PAVING 

 Granular ‘A’ as per Section 02701 - Aggregates: General. 
 
 
2.3 SOIL AMENDMENTS 

 Fertilizer: 
 Complete commercial synthetic fertilizer with minimum 65% insoluble nitrogen. 
 Formulation ratio - 10 6 4, 10% nitrogen, 6% phosphoric acid, 4% potash.  
 pH range of 6.5 to 8.0. 

 Peatmoss: 
 Derived from partially decomposed fibrous or cellular stems and leaves of species of Sphagnum 

Mosses. 
 Elastic and homogeneous, brown in colour. 
 Free of wood and deleterious material which could prohibit growth. 
 Shredded particle minimum size 5 mm. 
 pH range of 3.5 to 6.5. 

 Sand: washed coarse silica sand, medium to coarse textured. 

 Limestone:   
 Ground agricultural limestone containing minimum calcium carbonate equivalent of 85%. 
 Gradation requirements: percentage passing by weight, 90% passing 1.0 mm sieve, 50% 

passing 0.125 mm sieve. 

 Bonemeal:  finely ground with a minimum analysis of 20% phosphoric acid. 
 
 
2.4 SOURCE QUALITY CONTROL 

 Advise Consultant topsoil sources to be utilized with sufficient lead time for testing. 

 Contractor is responsible for amendments to supply topsoil as specified. 

 Soil testing by recognized testing facility for pH, P and K, and organic matter. 

 Testing of topsoil will be carried out by a testing laboratory designated by the Consultant. Soil 
sampling, testing and analysis to be in accordance with Provincial standards. 
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PART 3 - EXECUTION 

3.1 PREPARATION OF EXISTING GRADE 

 Verify that grades are correct. If discrepancies occur, notify the Consultant and do not commence 
work until instructions have been received.  

 Grade soil, eliminating uneven areas and low spots, ensuring positive drainage. Remove soil 
contaminated with toxic materials. Dispose of removed materials as directed by Consultant. 

 Remove debris, roots, branches, stones in excess of 50 mm diameter and other deleterious 
materials. Remove soil contaminated with calcium chloride, toxic materials and petroleum products. 
Remove debris which protrudes more than 75 mm above surface. Dispose of removed material off 
site. 

 Cultivate entire area which is to receive topsoil to depth of minimum 25 mm. Cross cultivate those 
areas where equipment used for hauling and spreading has compacted soil. 

 Planting soil for planting of trees, shrubs, and ground covers: mix 4 parts topsoil with 1 part 
peatmoss. Incorporate bonemeal into planting soil at rate of 0.5 kg/m3 of soil mixture. 

 
 
3.2 PLACEMENT AND SPREADING OF TOPSOIL - PLANTING SOIL 

 Spread topsoil after subgrade has been approved. Refer to Drawings for direction of surface 
drainage.  

 Spread topsoil with adequate moisture in uniform layers not exceeding 150 mm, over approved, 
unfrozen subgrade, where sodding, seeding and planting is indicated. 

 For sodded areas keep topsoil 15 mm below finished grade. 

 Spread topsoil to following minimum depths after settlement unless otherwise specified in the 
drawings, 80% compaction: 

 100 mm for seeded areas 
 500 mm for shrub beds 
 600 mm for tree beds. 

 Apply planting soil as indicated on drawings. 

 Manually spread topsoil/planting soil around trees, shrubs and obstacles. 

 Avoid spreading or grading in wet, frozen, or saturated state. 
 
 
3.3 SOIL AMENDMENTS 

 Apply soil amendments at rate as specified and as determined from soil sample test. 

 Mix soil amendments into full depth of topsoil prior to application of fertilizer. 

 Apply planting soil as indicated on drawings and details. 
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3.4 APPLICATION OF FERTILIZER 

 Apply fertilizer at least one week after limestone application. 

 Spread fertilizer uniformly over entire area of topsoil at manufacturer's recommended rate of 
application or rate determined on basis of soil sample test. 

 Mix fertilizer thoroughly to the full depth of topsoil. 
 
 
3.5 FINISH GRADING 

 Grade to eliminate rough spots and low areas and ensure positive drainage. Prepare loose friable 
bed by means of cultivation and subsequent raking. 

 Consolidate topsoil to required bulk density using equipment approved by the Consultant. Leave 
surfaces smooth, uniform and firm against deep foot printing. 

 Place gravel paving in areas shown on drawings to 150 mm depth compacted to 95% Standard 
Proctor Modified Dry Density and to elevations shown on grading plans. Roll to ensure continuous 
contours and eliminate high/low areas. 

 
 
3.6 ACCEPTANCE 

 Consultant will inspect and test topsoil in place and determine acceptance of material, depth of 
topsoil and finish grading. 

 
 
3.7 SURPLUS MATERIAL 

 Dispose of materials off site or as directed by the Consultant. 
 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 PRODUCT DATA 

 Provide product data for: 
 Seed 
 Mulch 
 Tackifier 
 Fertilizer 

 Submit in writing to Consultant five days prior to commencing work: 
 The volume capacity of a hydraulic seeder in litres. 
 Amount of material to be used per tank based on volume. 
 Number of tank loads required per hectare to apply specified slurry mixture per hectare. 

 
 
1.2 SCHEDULING 

 Schedule hydraulic seeding to coincide with preparation of soil surfaces. 

 Schedule hydraulic seeding using grass mixtures and mixtures containing Crown vetch or Trefoil 
between dates recommended by the Ontario Ministry of Agriculture, Food and Rural Affairs. 

 
 
1.3 DELIVERY AND STORAGE 

 Deliver grass seed in original containers showing: 
 analysis of seed mixture 
 percentage of pure seed 
 the year of production 
 net mass 
 date when tagged and location 
 percentage germination 
 name and address of the distributor 

 Deliver wood fibre mulch in moisture-proof containers bulk indicating manufacturer, content and net 
air-dry mass. 

 Deliver erosion control agent in moisture-proof containers showing manufacturer, content and net 
mass. 

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

 Grass Seed: certified Canada No.1 grade to Government of Canada, Seeds Regulations and having 
minimum germination of 75% and minimum purity of 97%. 
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 Mulch: specially manufactured for use in hydraulic seeding equipment, free of germination and 
growth inhibiting factors with following properties:  

 Type I mulch:  
.1 Made from wood cellulose fibre.  
.2 Organic matter content: 95% plus or minus 0.5%.  
.3 Value of pH: 6.0.  
.4 Potential water absorption: 900%.  

 Type II mulch:  
.1 Made from newsprint, raw cotton fibre and straw, processed to produce fibre lengths of 15 

mm minimum and 25 mm maximum. Greater proportions of ingredients to be straw Fiber: 
wood or wood cellulose fiber free of germinating or growth-inhibiting ingredients and forming 
blotter like ground cover allowing absorption and percolation of water. 

 Tackifier: Organic straw mulch tackifiers may include wood and fibre paper mulch or guar and starch 
based tackifiers. Asphalt based tackifiers are not acceptable.  

 Water: potable, free of impurities that would inhibit germination. 

 Inoculants: inoculant containers shall be tagged with an expiry date. 

 Fertilizer: complete synthetic, slow release fertilizer with maximum 35% water soluble nitrogen.  
Apply fertilizer at rates based on soil analysis. 

 
 
2.2 GRASS SEED MIXTURE 

 Grass Seed Mix 
 30% Jasper Creeping Red Fescue 
 15% Spartan Hard Fescue 
 10% Banff Kentucky Bluegrass 
 15% Canada Wild Rye 
 15% Little Bluestem 
 10% Indian Grass 
  5% Big Bluestem 

 Seed at the rate of 150 kg/ha. 
 
 
PART 3 - EXECUTION 

3.1 WORKMANSHIP 

 Do not spray onto structures, signs, guide rails, fences, plant material, utilities or any other surfaces 
not intended to be sprayed. 

 Keep the site well drained. 

 Clean up immediately, any materials sprayed on where not intended, soil, mulch, or other debris 
spilled onto the pavement, dispose of deleterious materials. 
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 Take reasonable care to prevent contamination by seeding slurry of structures, sign, guide rails, 
fences and utilities. 

 Where contamination occurs, remove seeding slurry to satisfaction of, and by means approved by 
Consultant. 

 Do not perform work under adverse field conditions such as wind speeds more than 10 km/h, frozen 
ground or ground covered with snow, ice or standing water. 

 Protect seeded areas from trespass until plants are established. 
 
 
3.2 PREPARATION OF SURFACES 

 Verify that grades are correct and prepared in accordance with Section 02911 - Topsoil and Finish 
Grading. If discrepancies occur, notify Engineer and do not commence work until instructed by 
Engineer. 

 Cultivate areas to be seeded to a depth of 25mm and fine grade until free of humps and hollows and 
deleterious and refuse material. 

 Ensure areas to be seeded are moist to depth of 150 mm before seeding. 
 
 
3.3 SEEDING 

 Seeding and mulching operations shall only be carried within the following periods, where soil 
humidity allows germination and growth:   

 Spring period: May 1st to June 15   
 Fall period: August 15 to October 31  

 Apply when winds less than 10 km/h using equipment suitable for area involved to the approval of 
the Consultant. 

 Measure quantities of material by mass or mass-calibrated volume measurement to satisfaction of 
Consultant. 

 Charge the seeder with water, mulch, seed, fertilizer and mix thoroughly.  Add material into the 
seeder under agitation.  Pulverize and add material slowly into the seeder under agitation. 

 Add erosion control agents, into seeder and mix thoroughly to complete seeding slurry. 

 Complete slurry to be applied per hectare: 
 seed mixture as specified 150 kg 
 mulch 1000 kg 
 Tackifier: 230 kg. 
 water, minimum 10,000 L 
 Fertilizer: 300 kg, ratio 8:32:16. 
 Fertilizer 250 kg, ratio 0:46:0 
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 Apply slurry uniformly, at the optimum angle of application for adherence to the surfaces and 
germination of seed. 

 Using the correct nozzle for the application. 
 Using hoses for surfaces which are difficult to reach and to control application. 

 Ensure a uniform dispersal of the mixed material over the entire area designated for seeding and the 
spray does not dislodge soil or cause erosion. 

 Blend applications into existing, adjacent grass areas or sodded areas to form uniform surfaces. 

 Protect all seeded areas from damage by water erosion, pedestrians and vehicles. 
 
 
3.4 MULCHING 

 Apply mulch only slurry over low maintenance turf grass areas at a rate of 1000 kg/ha, following seed 
application by mechanical seeder. 

 
 
3.5 MAINTENANCE DURING ESTABLISHMENT PERIOD 

 Perform the following operations from time of seed application until acceptance by Consultant.  
 Ensure maintenance equipment is suitable, to Consultant’s acceptance. 
 Keep soil moist during germination period and adequately water grassed areas until as directed 

by Consultant. 
 Apply water to ensure moisture penetration of 75 to 100 mm.  Control sprinkling to prevent 

washouts. 
 Cut grass when it reaches height of 70 mm and cut to height of 50 mm.  Remove clippings which 

exceed 10 mm in length which may smother grass. 
 Maintain grassed areas free of pests and disease. 
 Apply herbicide when it will not cause damage to new grass or other plants. 
 Avoid use of dicambal and picloram solutions near trees and shrubs. 
 Use only mecoprop on bentgrass turf areas. 
 Fertilize seeded areas one month after seeding.  Spread evenly and water in well.  Postpone 

fertilizing until next spring if application falls within a four-week period prior to the expected end of 
growing season. 

 Adjust protection barrier as necessary to protect against deterioration due to pedestrian or other 
traffic as needed. 

 
 
3.6 ACCEPTANCE 

 Seeded areas will be accepted by Consultant provided that: 
 Seeded areas are uniformly established, and free of rutted, eroded, bare or dead spots and 

extent of weeds. 
 Turf is free of eroded, bare or dead spots and 98% free of weeds. 
 No surface soil is visible when grass has been cut to height of 50 mm. 
 Seeded areas have been cut at least twice, the last cut being carried out within 24 hours of 

acceptance. 
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 Areas have been fertilized.  

 Areas seeded in fall will be accepted in following spring one month after the start of the growing 
season, provided acceptance conditions are fulfilled. 

 
 
3.7 MAINTENANCE DURING WARRANTY PERIOD 

 Perform following operations from time of acceptance until the end of warranty period: 
 Repair and reseed dead or bare spots to the satisfaction of the Consultant. 
 Mow seeded areas and remove clippings, as directed by Consultant. 
 Fertilize seeded areas in accordance with the fertilizing program.  Spread half of the required 

amount of fertilizer in one direction and remainder at right angles and water in well. 
 Control weeds by mechanical or chemical means utilizing acceptable integrated pest 

management practices. 
 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 SECTION INCLUDES 

 Materials and installation of polymeric geotextiles used to: 
 Separate and prevent mixing of granular materials and subgrade/native backfill. 
 Separate and prevent mixing of granular materials of different grading. 
 Act as hydraulic filters permitting passage of water while retaining soil strength of granular 

structure. 
 
 
1.2 REFERENCES 

 Ontario Provincial Standard Specifications (OPSS) 
 OPSS 1860, Material Specification for Geotextiles. 

 
1.3 SUBMITTALS 

 Submit mill test data and certificate to Consultant at least one week prior to start of work. 
 
 
1.4 DELIVERY, STORAGE, AND HANDLING 

 During delivery and storage, protect geotextiles from direct sunlight, ultraviolet rays, excessive heat, 
mud, dirt, dust, debris, and rodents. 

 
 
1.5 WASTE MANAGEMENT AND DISPOSAL 

 Separate waste materials for recycling.  

 Remove from site and dispose of all packaging materials at appropriate recycling facilities. 

 Collect and separate for disposal paper, plastic, and corrugated cardboard packaging material in 
appropriate on-site bins for recycling. 

 Fold up metal banding, flatten, and place in designated area for recycling. 
 
 
PART 2 - PRODUCTS 

2.1 GEOTEXTILE FILTER FABRIC 

 Geotextile Filter Fabric:  Class II, non-woven as per OPSS 1860 with filtration opening size of less 
than 150 microns. Terrafix 400R, or approved equivalent. 

 Securing Pins and Washers: Grade 300W, hot-dipped galvanized with minimum zinc coating of 
600g/m2. 
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2.2 EROSION CONTROL GEOTEXTILE 

 Erosion Control Geotextile: Single Net Straw Biodegradable Rolled Erosion Control Product. 

 Securing pins:  200 mm untreated wooden stakes or pegs or approved equivalent.  
 
 
PART 3 - EXECUTION 

3.1 INSTALLATION 

 Place geotextile material by unrolling onto graded surface in orientation and manner as per 
manufacturer’s instructions, and in locations indicated on drawings, and retain in position with 
weights. 

 Place geotextile material smooth and free of tension stress, folds, wrinkles, and creases. 

 Place geotextile material on sloping surfaces in one continuous length from toe of slope to upper 
extent of geotextile. 

 Overlap each successive strip of geotextile 600 mm minimum over previously laid strip. 

 Pin successive strips of erosion control geotextile with securing pins, installed 300 mm on centre at 
top and bottom of slope, and 1000 mm on centre in all other locations.   

 Pin successive strips of geotextile fibre fabric with securing pins at 400 mm interval at mid-point of 
lap. 

 Protect installed geotextile material from displacement, damage, or deterioration before, during, and 
after placement of material layers. 

 Upon installation of erosion control geotextile, cover with overlying layer within 4 (four) hours of 
placement. 

 Replace damaged or deteriorated geotextile to approval of Consultant. 

 Place and compact soil layers in accordance with Section 02315 – Excavating, Trenching, and 
Backfilling. 

 
3.2 CLEANING 

 Remove construction debris from project site and dispose of debris in an environmentally responsible 
and legal manner. 

 
3.3 PROTECTION 

 Vehicular traffic not permitted directly on geotextile. 

 Do not overload soil or aggregate covering on geotextile. 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES 

.1 American Concrete Institute (ACI): 
.1 ACI 303R, Guide to Cast-in-Place Architectural Concrete Practice. 
.2 ACI 347, Guide to Formwork for Concrete. 
.3 ACI 347.2R, Guide for Shoring/Reshoring of Concrete Multistory Buildings. 
.4 ACI Standard SP004, Formwork for Concrete. 

.2 Canadian Standards Association (CSA): 
.1 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction.  
.2 CAN/CSA A23.2, Methods of Test for Concrete.  
.3 CAN/CSA O86, Engineering Design in Wood.  
.4 CAN/CSA O121, Douglas Fir Plywood.  
.5 CAN/CSA O141, Softwood Lumber. 
.6 CAN/CSA O151, Canadian Softwood Plywood.  
.7 CAN/CSA S269.1, Falsework and Formwork. 

.3 National Lumber Grades Authority (NLGA): 
.1 Standard Grading Rules for Canadian Lumber. 

.4 Underwriters' Laboratories of Canada (ULC): 
.1 CAN/ULC-S701, Standard for Thermal Insulation, Polystyrene Boards. 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data: 
.1 Submit manufacturer's instructions, printed Product literature and data sheets for proprietary 

materials used in formwork liners, rigid insulation, and coatings and include Product 
characteristics, performance criteria, physical size, finish, and limitations. 

.2 Submit two (2) copies of WHMIS SDS in accordance with Division 01. 

.3 Shop Drawings: 
.1 Submit drawings for formwork and falsework stamped and signed by professional engineer 

registered or licensed in Ontario, Canada.  
.2 Prepare Shop Drawings in accordance with CSA S269.1 for formwork and falsework.  
.3 Indicate formwork design data: Permissible rate of concrete placement, and temperature of 

concrete, in forms.  
.4 Indicate sequence of erection and removal of formwork and falsework.   
.5 Indicate method and schedule of construction, shoring, materials, arrangement of joints, , ties, 

liners, and locations of temporary embedded parts.  
.6 Shoring and bracing required to resist loads due to wet concrete, forms, wind and other forces 

arising from use of equipment to place concrete. 
.7 Indicate sequence of erection and removal of formwork and falsework.  
.8 Include the following information on falsework Shop Drawings:  

.1 Longitudinal, lateral, vertical, dead, live and impact loads used in design.  
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.2 Safe bearing capacity of soil underneath mud sills.  

.3 Maximum column, post and support loads.  

.4 Deflection diagrams for beams with deflection of 10 mm or more.  

.5 Deflection diagrams indicating initial and final elevation of deck surfaces, roofs and soffits.  

.6 Grade of structural steel.  

.7 Indicate steel posts, girders, beams, connections, bracing and welding, providing sufficient 
detail for safe performance of falsework.  

.8 Fully detailed steel frame shoring.  

.9 Species, grades and sizes of wood.  

.10 Type and weight of equipment (moving or stationary) supported by falsework.  

.11 Sequence, methods and rate of concrete placement.  

.12 Proprietary equipment adequately identified for checking purposes.  

.13 Full details and locations of splices. 
.9 Provide a letter from the Professional Engineer who designed the falsework, that the installation 

has been constructed in accordance with the design requirements and is suitable for the 
intended use. 

.10 The Owner’s Quality Assurance program shall not form part of the Contractor’s quality control 
procedures. 

 
 
1.3 QUALITY ASSURANCE 

.1 Retain a professional engineer registered or licensed in Ontario, Canada, with experience in 
formwork and falsework design of comparable complexity and scope, to perform following services 
as part of work of this Section:  
.1 Design of formwork and falsework. 
.2 Review, stamp, and sign fabrication and erection Shop Drawings, design calculations and 

amendments.  
.3 Conduct on-site inspections and prepare and submit inspection reports verifying this part of work 

is in accordance with Contract Documents and reviewed Shop Drawings. Perform inspections 
prior to placing concrete. 

.2 Design, construct, and dismantle formwork and falsework in accordance with the requirements of 
CAN/CSA A23.1, CSA S269.1, and ACI Standard SP004 unless more stringent tolerances are 
specified.  

.3 Prior to placing concrete, ensure Concrete Quality Control Plan steps have been undertaken, 
including verification of installation and use of formwork and falsework.  

.4 Pre-installation Meetings: in accordance with Division 01, convene pre-installation meeting one (1) 
week prior to beginning concrete works. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, formwork contractor, concrete 

producer, and materials testing agent attend. 
.1 Verify project requirements. 

 
1.4 CONCRETE QUALITY CONTROL PLAN 

.1 Incorporate all works within this Section with the Concrete Quality Control Plan located in Section 
03300 - Cast-In-Place Concrete. 

.2 Include procedures related to formwork and falsework including methods to verify required tolerances 
have been met.  
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1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store, handle all materials in accordance with Division 01. 

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location, and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect formwork from damages.  
.3 Replace defective or damaged materials with new.  

 
 
1.6 PROPRIETARY PRODUCTS 

.1 Contractor is to have Controlled Permeability Formliner (CPF) Manufacturer’s representative on site for 
initial installation to provide training and verify the installation. Contractor to provide proof of this training 
upon request from the Consultant.  

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 For non-exposed concrete or concrete without special architectural features, use wood and wood 
Product formwork materials referenced within CSA S269.1.  Materials to bear grade marks, or to be 
accompanied by certificates, test reports, or other proof of conformity. 

.2 For exposed concrete or concrete with special architectural features, use formwork materials to 
stricter requirements of CSA-A23.1/A23.2 and ACI-303. 

.3 For liquid retaining structures use Type III Controlled Permeability Formliners (CPF). Acceptable 
Product: ‘Zemdrain MD’ by Max Frank (Canada) Inc. or approved alternate. 
.1 Install, in general, CPF in formwork for all vertical concrete elements in liquid retaining structures 

prior to placing form ties, reinforcing and concrete.  
.2 CPF to be applied to process liquid side only. 
.3 Do not use form release agent with CPF. 

.4 Pan Forms:  
.1 Removable steel, or aluminum free of bends, dents, and residual concrete; having a high 

potential for reuse as indicated. 

.5 Tubular column forms: 
.1 Round, spirally wound laminated fiber forms or steel, internally treated with release material. 
.2 Spiral pattern not to show in hardened concrete. 

.6 Form Ties: 
.1 Unexposed Concrete Surfaces: Snap ties, coil ties, or she-bolts to suit application.  
.2 Exposed or Architectural Concrete: Plastic cone-type snap ties or coil ties which break off or are 

removable 38 mm inside concrete surface.  
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.3 Waterproof or Water Retaining Structures: Plastic cone-type snap ties or coil ties which break off 
or are removable 50 mm inside concrete surface complete with plastic washer to break surface 
continuity and prevent water seepage.  

.4 Acceptable Manufacturer: National Concrete Accessories or approved alternate.  

.7 Form release agent: Proprietary, non-volatile material not to stain concrete or impair subsequent 
application of finishes or coatings to surface of concrete. Acceptable Manufacturer: W.R. Meadows 
or approved alternate. 

.8 Falsework materials to CSA-S269.1. 

.9 Rigid Insulation for structural applications to CAN/ULC-S701. 
.1 Moisture resistant, closed-cell extruded rigid foam insulation below foundation elements or slabs 

on grade as noted on Drawings. Acceptable Product: ‘Styrofoam Brand Highload Extruded 
Polystyrene Foam Insulation’ by Dupont, ‘Foamular Extruded Polystyrene (XPS) Rigid Foam 
Insulation’ by Owens Corning, or approved alternate. Minimum compressive strength 275kPa / 
40 psi. 

.2 For additional requirements, refer to Division 07. 

.10 Sealant: 
.1 Refer to Section 07920 - Joint Sealants. 

 
 
PART 3 - EXECUTION 

3.1 FABRICATION AND ERECTION 

.1 Verify lines, levels, and centres before proceeding with formwork/falsework and ensure dimensions 
agree with Drawings.  

.2 Verify the locations of all inserts, anchor bolts, embedded components, etc., with all discipline 
Drawings and Shop Drawings prior to proceeding with formwork and report any discrepancies to the 
Consultant. 

.3 Fabricate and erect falsework in accordance with CSA S269.1. 

.4 Fabricate and erect formwork in accordance with CSA S269.1 to produce finished concrete 
conforming to shape, dimensions, locations and levels indicated within tolerances specified in 
CAN/CSA A23.1. Top form ties shall not be located within 150 mm of the top of the concrete 
placement.  

.5 Camber all formwork to compensate for anticipated deflections in formwork prior to hardening of 
concrete. Positive means of adjustment (wedges or jacks) or shores and struts to be provided and all 
settlement taken up during concrete placing operation.  

.6 Do not place shores and mud sills on frozen ground. 

.7 Provide site drainage to prevent washout of soil supporting mud sills and shores. 

.8 Align form joints and make watertight. Keep form joints to minimum.  

.9 Provide temporary cleanout and inspection openings.  
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.10 Install 25 mm triangular wood chamfer strips in corners of forms for all corners of columns, walls, 
beams, and equipment bases which will be exposed in the finished structure.  

.11 Install 25 mm triangular drip on all exterior slab soffits set50 mm back from edge of slab. 

.12 Form chases, slots, openings, drips, recesses, expansion and control joints as indicated.  

.13 Ensure that anchors and inserts will not protrude beyond surfaces designate to receive applied 
finishes, including painting.  

.14 Apply non-reactive form release agent prior to placing reinforcing, unless noted otherwise. 

.15 Do not close forms before reinforcing and embedded elements have been reviewed.  

.16 Clean formwork in accordance with CSA A23.1/A23.2, before placing concrete. 
 
 
3.2 REMOVAL AND RESHORING 

.1 Contractor to be responsible for safety of structure, both before and after removal of forms until 
concrete has reached its specified compressive strength.  

.2 Formwork shall be removed in coordination with the curing requirements outlined in CSA A23.1, the 
Contractor’s Concrete Quality Control Plan and Section 03300 - Cast-In-Place Concrete. 

.3 Leave formwork in place for following minimum periods of time after placing concrete. 
.1 Two (2) days for walls and sides of beams. 
.2 Two (2) days for columns. 
.3 Two (2) days for footings and abutments. 
.4 Fourteen (14) days for beam soffits, slabs, decks, stairs and other structural members, or three 

(3) days when replaced immediately with adequate shoring to standard specified for falsework. 

.4 Remove formwork when concrete has reached 70% of its 28-day design strength or minimum period 
noted above, whichever comes later, and replace immediately with adequate reshoring. 
.1 Demonstration of sufficient compressive strength for formwork removal shall come from test 

results from field cured cylinders or pull testing to ASTM C900. 

.5 The Contractor shall be responsible for any damage that occurs to the concrete as a result of early 
removal of formwork.  

.6 To help avoid colour variations in architectural concrete, ensure length of time between concrete 
placing and form removal is approximately same for each portion of the work. 

.7 Provide necessary reshoring of members where early removal of forms may be required or where 
members may be subjected to additional loads during construction as required.  

.8 Space reshoring in each principal direction at not more than 3000 mm / 10’ apart. 

.9 Re-use formwork and falsework subject to the requirements of CSA A23.1/A23.3. 

.10 Fill all cone tie holes with an approved non-shrink, non-metallic grout.  
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3.3 RIGID INSULATION 

.1 Prepare ground surface on an even plane with no projections.  

.2 Do not place insulation until subgrade has been reviewed by Soils Consultant. 

.3 Extent of insulation to be as noted on Drawings. 

.4 Lap joints in insulation to be taped per manufacturer’s instructions to prevent differential movement. 
Stagger ship-lapped joints in multi-layered insulation installations.  

.5 For additional requirements, refer to Division 7. 
 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

POST-INSTALLED ANCHORS AND 
REINFORCING BAR DOWELS 

Section 03150 
Page 1 of 9 

April 2025 
 
 
PART 1 – GENERAL 

1.1 DEFINITIONS 

.1 Post-Installed Anchor: An anchor installed in hardened concrete or masonry. Reinforcing bar dowels, 
expansion, undercut, and adhesive-type anchors are examples of Post-Installed Anchors. 

.2 Adhesive Anchor: A Post-Installed Anchor or reinforcing bar, inserted into hardened concrete or 
masonry with an anchor hole diameter not greater than 1.5 times the anchor diameter, that transfers 
loads to the concrete or masonry by bond between the anchor and the adhesive, and bond between 
the adhesive and the concrete or masonry system. 

.3 Expansion Anchor: A Post-Installed Anchor inserted into hardened concrete or masonry that 
transfers loads to and from the concrete or masonry by direct bearing, friction, or both. Expansion 
Anchors may be torque controlled (where the expansion is achieved by a torque acting on the screw 
or bolt) or displacement controlled (where the expansion is achieved by impact forces acting on a 
sleeve or plug and the expansion is controlled by the length of travel of the sleeve or plug).  

.4 Specialist Inspector: A specially qualified and competent person with both inspection and practical 
experience in the construction operation requiring special inspection as per ACI 355.4-19. A 
Specialist Inspector must be employed by a third party approved by the Owner or the Owner’s 
representative and demonstrate competency in testing and inspection of Post-Installed Anchors 
specific to the contract documents and the Manufacturer’s Published Installation Instructions. 

.5 Continuous Special Inspection: A special inspection where the Specialist Inspector is present for 
each anchor installation and is able to observe all steps within the installation procedure.  

.6 Periodic Special Inspection: A special inspection where intermittent inspections are performed by a 
Specialist Inspector with special emphasis on initial installations.  

.7 Manufacturer’s Published Installation Instructions (MPII): Published instructions for the correct 
installation of the anchor under all covered installation conditions as supplied in the Product 
packaging.  

 
 
1.2 REFERENCES 

.1 American Concrete Institute (ACI): 
.1 ACI 355.1R, State-of-the-Art Report on Anchorage to Concrete. 
.2 ACI 355.2, Qualification of Post-Installed Mechanical Anchors in Concrete and Commentary. 
.3 ACI 355.4, Qualification of Post-Installed Adhesive Anchors in Concrete and Commentary. 
.4 ACI 318, Building Code Requirements for Structural Concrete and Commentary. 

.2 ASTM International: 
.1 ASTM A123, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 

Products. 
.2 ASTM A143, Standard Practice for Safeguarding Against Embrittlement of Hot-Dip Galvanized 

Structural Steel Products and Procedure for Detecting Embrittlement. 
.3 ASTM A153, Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 
.4 ASTM A307, Carbon Steel Bolts and Studs, 60 ksi Tensile Strength. 
.5 ASTM A325, Structural Bolts, Heat Treated, 120/105 ksi Tensile Strength. 
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.6 ASTM A449, Hex Cap Screws, Bolts and Studs, Steel, Heat Treated, 120/105/90 ksi Minimum 
Tensile Strength, General Use. 

.7 ASTM A563, Carbon and Alloy Steel Nuts. 

.8 ASTM A615, Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement. 

.9 ASTM A775, Standard Specification for Epoxy-Coated Reinforcing Steel Bars. 

.10 ASTM E488, Standard Test Methods for Strength of Anchors in Concrete Elements. 

.11 ASTM E1512, Testing Bond Performance of Bonded Anchors. 

.12 ASTM F436, Carbon Steel Washers. 

.13 ASTM F593, Stainless Steel Bolts, Hex Cap Screws, and Studs. 

.14 ASTM F594, Stainless Steel Nuts. 

.15 ASTM F1554, Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength. 

.3 CSA International: 
.1 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
.2 CAN/CSA A23.2, Methods of Test for Concrete. 
.3 CAN/CSA-A23.3, Design of Concrete Structures. 
.4 CAN/CSA-A23.4, Precast Concrete - Materials and Construction. 
.5 CAN/CSA-G30.18, Carbon Steel Bars for Concrete Reinforcement. 
.6 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 

.4 ICC-ES: 
.1 ICC-ES AC308, Acceptance Criteria for Post-installed Adhesive Anchors in Concrete Elements. 
.2 ICC-ES AC193, Acceptance Criteria for Mechanical Anchors in Concrete Elements. 

.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets. 

.6 Reinforcing Steel Institute of Canada (RSIC): 
.1 RSIC, Reinforcing Steel Manual of Standard Practice. 

 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data:  
.1 Submit Product technical data sheets for Post-Installed Anchor systems installed into concrete 

and/or masonry. Product technical data sheets (do not submit whole catalogs) shall be clearly 
marked to include: 
.1 Tension and shear strength design values including bond strength in cracked & uncracked 

concrete or masonry as applicable, edge distance, spacing & seismic reduction factors, 
periodic limitations etc. for each anchor system size and type used on this project. 

.2 Submit data on Adhesive Anchors to be used, including material grades and finishes and 
accessories where required. 

.3 Submit catalog cuts on mechanical, Expansion, Screw, or Undercut Anchor bolts and drop-
ins, including material grades and finishes, and any torque requirements. 

.4 Manufacturer’s printed installation instructions (MPII). 

.5 WHMIS Safety Data Sheets (SDS). 
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.3 Should the Contractor wish to use an alternate system not listed herein, submit the Evaluation 
Service Report (ESR) for proposed Post-Installed Anchor system from a qualified independent 
testing and evaluation agency as per ACI 355.2R/ACI 355.4R such as ICC-ES. Submit calculations 
for review and approval stamped by a Professional Engineer licensed in Ontario Canada showing 
that, for all applicable details, the proposed alternative will provide equal or greater performance. 
Calculations must include all applicable modification factors.  

.4 Shop Drawings: 
.1 Submit Shop Drawings to the Consultant a minimum of 14 Working Days prior to any proof load 

testing. Shop Drawings to show testing equipment and arrangement including all key dimensions 
demonstrating compliance with ASTM E488. 

.5 Reports/Certificates: 
.1 Submit documentation of equipment calibration to the Consultant a minimum of 14 Working Days 

prior to any proof load testing.  
.2 Submit third-party proof-load test reports. Reports shall include the following as a minimum: 

.1 Project name, report number, date of testing, ambient air temperature, field personnel 
completing the testing. 

.2 Location of the tested anchors/reinforcing bars (drawing reference and photographs) 

.3 Type, size, embedment depth and associated drawing/detail. 
.3 Submit installation report from Hilti’s Adaptive Torque module for all torque-controlled expansion 

anchors as described in PART 3 to Satisfy SafeSet requirements.  
.4 Submit manufacturer’s certification of Contractor training in Post-Installed Anchors prior to 

initiating work of this Section. 
.5 Submit installers’ ACI/CRSI Adhesive Anchor Installer Certification, or approved equivalent. 

.6 The Consultant will provide the review reports from the on-site Special Inspections to the Contractor 
and the Owner. The Special Inspector shall furnish a report to the Consultant, Owner and the 
Contractor stating that the work has been performed and that the materials used and the installation 
procedures used conform to the approved Contract Documents and the MPII. 

 
 
1.4 QUALITY ASSURANCE 

.1 Installer Qualifications: 
.1 A representative from the Post-Installed Anchor manufacturer shall be present at start of project 

to provide Product-specific training to all Contractor personnel involved in the installation of Post-
Installed Anchors. 
 

.2 For projects involving installation of horizontal or upwardly inclined Adhesive Anchors to support 
sustained tension loads, installers must have completed the ACI/CRSI Adhesive Anchor Installer 
Certification program, or approved equivalent.  

.2 Quality Plan: 
.1 Develop and implement a Quality Plan that verifies that the Post-Installed Anchor installation and 

inspection is in conformance with this Section. Include quality plan steps in submission under 
Specification Section 03300, Cast-in-Place Concrete.  

.2 The Concrete Quality Control Plan shall describe, as a minimum, the following quality control 
procedural steps related to: 
.1 Installation of post-installed mechanical anchors; 
.2 Installation of post-installed Adhesive Anchors; 
.3 Anchor installer Training by Manufacturer; 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

POST-INSTALLED ANCHORS AND 
REINFORCING BAR DOWELS 

Section 03150 
Page 4 of 9 

April 2025 
 
 

.4 Periodic inspection of Post-Installed Anchors; 

.5 Continuous inspection of Adhesive Anchors installed in horizontal or upwardly inclined 
applications to support sustained tension loads; 

.6 Proof load testing including frequency and number of anchors; 

.7 Defective work, including: identification, documentation, submission of proposed repair 
details, and follow-up inspection; 

.8 Risk Management: List and describe any anticipated project specific risks associated with 
this Section or related Sections and outline proposed means of mitigation. 

 
 
1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store, handle all materials in accordance with Division 01. 

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location, and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect anchors and anchor systems from damages.  
.3 Replace defective or damaged materials with new.  

 
 
1.6 SPECIALIST INSPECTION 

.1 All Post-Installed Anchors shall be subject to Periodic Special Inspections by a Specialist Inspector. 
These inspections will take place at the onset of anchor installations within the work area to confirm 
understanding and observe practices. The Contractor shall be responsible for advising a minimum of 
two (2) Working Days in advance of any adhesive anchor installations and facilitate all necessary 
cooperation to phase and schedule work to ensure that the Special Inspector is accommodated in 
their reviews. 

.2 A program for Periodic Special Inspection shall conform to the following requirements: 
.1 The Special Inspector shall verify the initial installations of each type and size of anchor by 

construction personnel on site. 
.2 Subsequent installations of the same anchor type and size by the same construction personnel 

shall be permitted to be performed in the absence of the Special Inspector.  
.3 Any change in the anchor Product being installed or the personnel performing the installation 

shall require an initial inspection. 
.4 For ongoing inspection over an extended period, the Special Inspector shall make regular 

inspections to confirm correct handling and installation of the Product. 

.3 All post-installed Adhesive Anchors installed in horizontal and upwardly inclined orientations to resist 
sustained tension loads shall be subject to Continuous Special Inspections during installation by a 
Specialist Inspector.  

.4 The inspection program for Continuous Special Inspections shall verify, as a minimum, the following 
items: 
.1 Hole drilling method in accordance with the MPII. 
.2 Anchor edge distance and spacing. 
.3 Hole diameter and depth. 
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.4 Hole cleaning in accordance with the MPII. 

.5 Anchor element type, material, diameter, and length. 

.6 Adhesive identification and expiration date. 

.7 Adhesive installation in accordance with the MPII. 

.5 The Owner will appoint a third-party Specialist Inspector to complete the Special Inspections.  

.6 Special Inspection services will be paid directly by the Owner. 

.7 Additional inspections due to failed tests, poor workmanship or failed inspections will come at no 
additional cost to the Owner and will be paid by the Contractor through a Change Order to the 
Contract.  

.8 Supply all necessary cooperation to facilitate site inspections. Provide safe access and working 
areas for inspectors on site. 

.9 The Contractor will be responsible for all corrective actions to address any concerns identified. 
Where installed anchors are deemed to be non-conforming, in the sole discretion of the inspector, 
they shall be replaced at no additional cost to the Owner. 

 

 
1.7 PROOF-LOADING OF ADHESIVE ANCHOR SYSTEMS 

.1 A sample of five (5) percent (minimum of five (5)) of each type of post-installed Adhesive Anchors 
shall be proof-loaded by an independent testing agency. A minimum of one batch of tests shall be 
completed for each lot of 100 anchors installed.  

.2 For all post-installed Adhesive Anchors installed in horizontal and upwardly inclined applications to 
resist sustained tension loads, a sample of ten (10) percent (minimum of five (5)) shall be proof-
loaded by an independent testing agency. A minimum of one batch of tests shall be completed for 
each lot of 100 anchors installed. 

.3 The anchors tested shall be selected by the Consultant Selected anchors shall be a representative 
sample of all anchors within the lot.  
.1 Where anchored components cannot be proof loaded using the required equipment due to 

reinforcing bar hooks, tight spacing, or adjacent interferences, Contractor shall provide additional 
sacrificial straight anchors to be tested in their place.  

.2 Following testing, sacrificial anchors exposed to view in the finished structure and/or exposed to 
exterior or process conditions shall be removed and patched following concrete repair 
procedures. 

.4 Unless noted otherwise, proof load tests shall be applied as confined static tension tests on standard 
density concrete aged 28 days or more in accordance with ASTM E488. 

.5 Proof load tests for all Adhesive Anchors shall be performed with a maximum test load set at the 
lesser of 67% of the nominal bond strength of the anchor system or 80% of the yield capacity of the 
anchor or reinforcing bar. Test loads will be provided by the Consultant. 
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.6 Loads shall be maintained for 10 seconds with no visible movement or deformities. 
.1 Should an anchor fail the proof loading program, the testing scope shall be increased to 100% of 

all anchors until corrections to the procedure demonstrate satisfactory conformity and proof-load 
tests pass the minimum requirements as determined by the Consultant. All failed anchors shall 
be removed, replaced and re-tested with all affected concrete repaired in accordance with the 
Contractor’s Quality Plan. The costs of all additional testing resulting from non-conforming 
anchors shall be borne by the Contractor.  

.2 All test reports shall be provided to the Consultant within seven (7) Working Days and any 
failures in the testing shall be reported immediately to the Consultant. 

.7 Testing services will be paid for from a cash allowance carried in Division 01. Testing services will be 
paid directly by the Owner. 

.8 Supply all necessary cooperation to facilitate site inspections. Provide safe access and working 
areas for testing on site. 

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Adhesive Anchor systems shall have a current ICC-ES Evaluation Service Report that states 
recommended design capacities. Reports shall be in accordance with ICC-ES AC308 and ASTM 
E1512. 

.2 Anchors shall be manufactured under an approved quality assurance program with follow-up 
inspections by an inspection agency under ISO/IEC 17020 by a recognized accreditation body 
conforming to the requirements of the ISO/IEC 17011. 

.3 Post-Installed Anchors shall be qualified for earthquake loading in accordance with ACI 355.2 or ACI 
355.4. 

.4 Adhesive Anchor system shall be a high-strength, premeasured, two-part, self-mixing, cartridge-type 
epoxy adhesive.  
.1 Acceptable Product: ‘HIT HY 200 V3 with Safeset’ or ’HIT-RE 500 V3 with Safeset’ by Hilti, Inc. 

Where depth of embedment exceeds the maximum depth for use with the Safeset system, ’Hilti 
HIT HY 200’ and ‘HIT-RE 500 V3’ Adhesives shall be the standard of acceptance. 

.2 Where anchors or dowels are to be drilled and embedded into hollow (ungrouted or grouted) 
masonry, provide adhesive and sleeve (screen tube) system for this specific application. 
Acceptable Product: ‘HIT-HY 270’ by Hilti, Inc.  

.3 Unless noted otherwise on Drawings anchors shall be stainless steel. 
.1 Stainless Steel threaded rods (HAS-R rods) grade 316 conforming to ASTM F593 CW1, 

CW2 or ASTM A193 Grade 8(M), Class 1, depending on size. Or Hilti’s stainless steel HIT-Z-
R rods grade 316. Fully threaded for adhesive applications 

.2 Carbon steel threaded rods (HAS rods) conforming to ASTM F1554 Grade 36 (Hilti HAS-V-
36), or ASTM F1554 Grade 55 (Hilti HAS-E-55), or ASTM F1554 Grade 105 (Hilti HAS-B-
105) with zinc plating in accordance with ASTM B633, Type III Fe/Zn 5 (SC1). Or Hilti’s 
carbon steel HIT-Z rods conforming to ASTM A510 with chemical composition of AISI 1038. 
Fully threaded for adhesive applications. 
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.5 Mechanical Anchors:  
.1 Anchors to be Hot-dip galvanized or stainless steel as shown on Drawings. 
.2 Acceptable Product: ‘Kwik Bolt TZ2’ (Carbon Steel and Stainless Steel), ‘Kwik Bolt 3 (HDG)’, or 

’HDI’ by HILTI, Inc. with SafeSet. 
.3 Screw Anchors: Screw type. Pre-drilling of the hole requires a standard ANSI drill bit with the 

same diameter as the anchor and installing the anchor will be done with an impact wrench. 
Provide anchors with a diameter and anchor length marking on the head. Type and size as 
indicated on Drawings, where anchor manufacturer is not indicated, subject to compliance with 
requirements and acceptance by the Engineer, provide Hilti Kwik-HUS-EZ or Hilti Kwik-HUS  
EZ-I.  

.4 Anchors to be installed and pretensioned using Adaptive Torque Technology by Hilti, Inc. 

.5 Anchors shall be rated for a minimum of twice the required load capacity. 

.6 Reinforcing Steel Dowels: To CSA G30.18, Grade 400W deformed billet steel.  

.7 All threaded rods and anchor bolt accessories, including nuts, washers, etc. shall be of the same 
material as the rods/bolts. 

 
 
PART 3 – EXECUTION 

3.1 INSTALLATION OF ADHESIVE ANCHOR SYSTEMS 

.1 All Adhesive Anchors shall be installed by qualified personnel in accordance with the Contract 
Documents and the MPII. Conduct a thorough training with the manufacturer’s representative for all 
anchors on the project. 

.2 Installation of horizontal or upwardly inclined Adhesive Anchors to support sustained tension loads 
shall be performed by personnel certified by ACI/CRSI Adhesive Anchor Installer Certification 
Program or similar program with equivalent requirements.  

.3 Adhesive Anchors to be subject to periodic or continuous inspection and proof loading in accordance 
with work of this Section. 

.4 Provide templates or other means to accurately locate anchors.  

.5 Clean all holes per manufacturer instructions to remove loose material and drilling dust prior to 
installation of adhesive.  Inject adhesive into holes proceeding from the bottom of the hole and 
progressing toward the surface in such a manner as to avoid introduction of air pockets in the 
adhesive. Follow manufacturer recommendations to ensure proper mixing of adhesive components.  
Sufficient adhesive shall be injected in the hole to ensure that the annular gap is filled to the surface. 
Remove excess adhesive from the surface.  Shim anchors with suitable device to center the anchor 
in the hole.  Do not disturb or load anchors before manufacturer specified cure time has elapsed. 

.6 Masonry wall (cores) shall be filled with grout where anchors are to be installed. In existing 
construction where masonry cores are not (and cannot be) grout filled, manufacturer’s masonry 
screen tube shall be used with anchor installation. 

.7 Anchor capacity is dependent upon spacing between adjacent anchors and proximity of anchors to 
edges of substrate. Install anchors in accordance with spacing and edge clearances noted on the 
Drawings. Unless noted otherwise, anchor bolts installed into concrete and/or masonry shall not be 
closer than 150 mm o.c.  
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.8 Anchor bolts and dowels shall be clean and free of coatings or other contaminants that would impair 
bonding to the chemical adhesive.  

.9 Threaded rods shall be long enough to project through the entire depth of nut and extend 13 mm 
beyond the top of nut, unless noted otherwise. Do not cut hot dip galvanized rods.  

.10 Anchor bolts and dowels shall not be installed in concrete less than twenty-one (21) days old, or 
older if recommended by the manufacturer. 

.11 Drill holes with rotary impact hammer drills using carbide-tipped bits or hollow drill bit system. Use of 
diamond core bit with or without roughening tool for anchor holes requires approval from engineer of 
record prior to drilling. Unless otherwise shown in the Drawings, all holes shall be drilled 
perpendicular to the concrete surface. 

.12 Scan all areas to be drilled for installation of adhesive anchors and ensure that no reinforcing steel, 
conduits, pipes, etc. are disturbed/damaged by drilling operations. 

.13 Observe manufacturer recommendations with respect to installation temperatures for cartridge 
injection adhesive anchors. 

.14 Adhesive Anchors shall be fully cured prior to applying load on anchor. 
 
 
3.2 INSTALLATION OF MECHANICAL ANCHOR SYSTEMS 

.1 All mechanical anchors shall be installed by qualified personnel in accordance with the Contract 
Documents and the MPII. Conduct a thorough training with the manufacturer’s representative for all 
anchors on the project. 

.2 Wedge Anchors, Heavy-Duty Sleeve Anchors, and Undercut Anchors: Protect threads from damage 
during anchor installation.  Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in 
part to be fastened.  Set anchors to manufacturer’s recommended torque, using a torque wrench.  
Following attainment of 10% of the specified torque, 100% of the specified torque shall be reached 
within 7 or fewer complete turns of the nut.  If the specified torque is not achieved within the required 
number of turns, the anchor shall be removed and replaced unless otherwise directed by the 
Engineer. 

.3 Drilled holes shall be cleaned out and free of dust and trapped water in accordance with the MPII. 

.4 Anchors shall be fully seated prior to pretension. Pretension in accordance with manufacturer’s 
instructions. Pretension using Adaptive Torque technology by Hilti. 

.5 Engineer may request any/all these mechanical anchors to be proof-loaded. 

.6 Anchor capacity is dependent upon spacing between adjacent anchors and proximity of anchors to 
edges of substrate. Install anchors in accordance with spacing and edge clearances noted on the 
Drawings. Unless noted otherwise, Anchor bolts installed into concrete and/or masonry shall not be 
closer than 150 mm o.c. 

.7 Anchors to be subjected to Periodic Special Inspection by a Specialist Inspector. 

.8 Provide templates or other means to accurately locate anchors.  
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.9 Drill holes with rotary impact hammer drills using carbide-tipped bits or Hilti’s hollow drill bit system. 
Use of diamond core bit with or without roughening tool for anchor holes requires approval from 
engineer of record prior to drilling. Unless otherwise shown in the Drawings, all holes shall be drilled 
perpendicular to the concrete surface. 

.10 Scan all areas to be drilled for installation of mechanical anchors and ensure that no reinforcing steel, 
conduits, pipes, etc. are disturbed/damaged by drilling operations. 

 
 
3.3 REPAIR OF DEFECTIVE WORK  

.1 Remove and replace misplaced or defective anchors.  Fill empty anchor holes and patch failed 
anchor locations with high-strength non-shrink, non-metallic grout.  Anchors that fail to meet proof 
load or installation torque requirements shall be regarded as defective. 

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES 

.1 ASTM International: 
.1 ASTM A123/A123M, Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 
.2 ASTM A143/A143M, Standard Practice for Safeguarding Against Embrittlement of Hot-Dip 

Galvanized Structural Steel Products and Produce for Detecting Embrittlement. 
.3 ASTM A615, Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete 

Reinforcement. 
.4 ASTM A722/A722M, Standard Specification for Uncoated High-Strength Steel Bars for 

Prestressing Concrete. 
.5 ASTM A767, Specification for Zinc-Coated (Galvanized) Steel Bars for Concrete Reinforcement. 

.2 Canadian Standards Association (CSA): 
.1 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
.2 CAN/CSA A23.2, Test Methods and Standard Practices for Concrete. 
.3 CAN/CSA A23.3, Design of Concrete Structures. 
.4 CAN/CSA A23.4, Design of Precast Concrete Structures. 
.5 CAN/CSA G30.18, Carbon Steel Bars for Concrete Reinforcement. 
.6 CAN/CSA S413, Parking Structures. 
.7 CAN/CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction. 

.3 Reinforcing Steel Institute of Canada (RSIC): 
.1 RSIC, Reinforcing Steel Manual of Standard Practice. 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Concrete Quality Control Plan under Section 03300 Cast-in-Place Concrete. 

.3 Product Data: 
.1 Submit manufacturer’s data sheets for mechanical connections (couplers), where applicable. 
.2 Submit field touch-up material for galvanized reinforcing. 
.3 Submit manufacturer’s data sheets for high-strength threaded reinforcing bars. 

.4 Shop Drawings: 
.1 Prepare reinforcing steel Shop Drawings in accordance with RSIC Manual of Standard Practice 

that conform to the Drawings with respect to placement, quantity, and size of reinforcing steel 
bars.  

.2 Shop Drawings shall contain the following information:  
.1 Element location. 
.2 Materials, grade and finishes of reinforcing.  
.3 Sizes, spacings, lengths and locations of reinforcement, with identifying labels. 
.4 Bar bending details. 
.5 Length and location of all lap splices. Refer to Section 03600 – Concrete Joints and 

Accessories for joint requirements. 
.6 Types and locations of mechanical couplers where approved by Consultant. 
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.7 Concrete cover. 

.8 Placement of reinforcement at all openings, depressions, spandrels, joints, interfaces and 
sleeves. 

.9 Show bar supports, hangers, inserts, waterstops, anchor bolts, etc. 
.3 Detail to requirements of CAN/CSA-A23.1 and RSIC, Reinforcing Steel Manual of Standard 

Practice. Ensure adjustments are made in detailing of reinforcing steel for splices and 
development lengths. Splice lengths are to be based on bar position within section (e.g., top 
bars) and reinforcement coatings (e.g., epoxy).  

.4 Provide elevation drawings of all walls (including masonry walls), beams, columns and piers, 
cross referenced to plan drawings and indicate bar size, spacing, laps, bends, etc. Provide 
drawings for each differing section of steel arrangement. Do not indicate various areas on one 
detail.  

.5 Reinforcing steel Shop Drawings shall be reviewed and accepted in accordance with the 
Concrete Quality Control Plan prior to submitting to the Consultant. 

.6 Shop Drawings shall be in a single, complete set in order that all details may be read in 
conjunction with plans, elevations, and all other dependent details. Quantity and format of Shop 
Drawings are to be in accordance with Division 01. Reproduction of Contract Documents will not 
be acceptable as Shop Drawings. 

.7 Shop Drawings shall correspond to each detail on drawing. Each wall, slab, etc. to be separately 
listed. Bar lists, where provided, shall be reviewed only for general conformity, quantities are not 
checked in detail.  

.8 All details and sections to be to a scale of not less than 1:25.  

.9 The construction Drawings show reinforcing steel placement for the project that shows the intent 
of reinforcing of concrete elements. These Drawings can accomplish this description through the 
use of nomenclature such as similar and typical, indicating similar arrangements of reinforcing 
steel within concrete elements but potential variation of formed dimensions and lengths to 
accommodate the intended final construction. 

.10 The reinforcing steel Shop Drawings shall be of sufficient detail to allow for a clear understanding 
of the fabrication limits, quantity, and placement of all reinforcing steel on the project.  

.5 Submit reinforcing steel mill certificates certifying that the reinforcing steel bars conform to the project 
Specifications and showing the chemical composition of the reinforcing steel and mechanical 
properties. 

 
 
1.3 CONCRETE QUALITY CONTROL PLAN 

.1 Coordinate all works within this Section with the Concrete Quality Control Plan and Section 03300 
Cast-in-Place Concrete.  

.2 Include procedures related to reinforcing steel including methods to verify required tolerances have 
been met. 

 
 
1.4 QUALITY ASSURANCE 

.1 Pre-installation Meetings: In accordance with Division 01, convene pre-installation meeting one (1) 
week prior to beginning concrete works. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, Reinforcing Steel Supervisor, 

concrete producer, and materials testing agent attend. 
.1 Verify project requirements. 
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1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store, and handle all materials in accordance with CAN/CSA A23.1 and the RSIC Manual of 
Standard Practice.  

 
 
1.6 SUBSTITUTES 

.1 Substitution of different size bars permitted only upon written approval of Consultant.  
 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Fabricate reinforcing steel in accordance with CSA A23.1/A23.2 and the RSIC, Reinforcing Steel 
Manual of Standard Practice.  

.2 Reinforcing bars: To CSA G30.18, Grade 400W deformed billet steel sourced from North American 
mills. 

.3  Fibre reinforced polymer (FRP) reinforcing bars: To CSA S807, Glass fibre reinforced polymer 
(GFRP), Grade G600-EI-D2. Plain round bars: To CSA G40-20/G40.21. 

.4 Cold-drawn annealed steel wire ties: 1.5 mm diameter to ASTM A1064/A1064M.  

.5 Slab Bolsters and High Chairs: To suit application. For exposed concrete, chairs and bolsters to be 
plastic tipped or stainless steel. For sandblasted or bush-hammered concrete surfaces, chairs and 
bolsters to be stainless steel. 

.6 Mechanical connections (couplers): To suit application and subject to approval of Consultant. 
.1 Where permitted, shall develop in tension or compression as required, at least 120% of the 

specified yield strength, fy, of the bar, but not less than 110% of the actual yield strength of the 
bar used in the test of the welded splice.  

.2 Acceptable manufacturers: Dayton Superior, nVent LENTON, Barsplice.  

.7 Form Saver Inserts: Integral threaded cast-in inserts to suit application and subject to approval of 
Consultant. 
.1 Where permitted, shall develop in tension or compression as required, at least 120% of the 

specified yield strength, fy, of the bar, but not less than 110% of the actual yield strength of the 
bar used in the test of the welded splice.  

.2 Acceptable manufacturers: Dayton Superior, nVent LENTON, Barsplice.  

.8 Smooth Dowel Caps: Plastic (non-ferrous) dowel caps to permit movement of plain round bar in 
construction joint. Acceptable Product: Dowel Caps by Deslaurier Inc. 

 
 
PART 3 - EXECUTION 

3.1 PLACING REINFORCEMENT 

.1 Place and protect reinforcing steel in accordance with CAN/CSA-A23.1 and the Concrete Quality 
Control Plan of Section 03300 Cast-in-Place Concrete. 
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.2 Before placing, clean all reinforcement of any loose scale, dirt, or any other coatings that would 
impair the bond.  

.3 Place reinforcement accurately and secure in place by use of chairs, spacers, and hangers to 
prevent displacement of reinforcement from intended bar position. Do not wet-set reinforcement. 

.4 Maintain cover to reinforcement during concrete placement and ensure welded wire fabric is lifted 
during concrete placement. 

.5 Specified cover to reinforcing steel as noted on Drawings.  
.1 Where architectural reveals reduce the concrete cover, clear concrete cover should be measured 

from the reveal location.  

.6 Cutting or puncturing vapour retarder is not permitted; repair damage and reseal vapour retarder 
before placing concrete. 

.7 Bar and wire fabric development lengths to be in accordance with CSA A23.3.  

.8 Bar and wire fabric lap splices lengths to be in accordance with CSA A23.3. 
.1 All lap splices to be Class ‘B’ for tension and 1.3 x compression development length for 

compression.  
.2 Bars shall be securely fastened together unless noted otherwise. Where permitted by the 

Consultant, non-contact lap splices in flexural members shall have a transverse spacing not 
exceeding the lesser of one-fifth of the required lap splice length of 150 mm. 

.3 Welded splices, where permitted by the Consultant, shall develop in tension, at least 120% of the 
specified yield strength, fy, of the bar, but not less than 110% of the actual yield strength of the 
bar used in the test of the welded splice. 
.1 Welding of reinforcing shall not be performed without prior approval of methods by 

Consultant. All welding shall conform to CSA Standard W186 and shall only be performed by 
welders certified by the Canadian Welding Bureau.  

.4 Lap splicing of reinforcing bars 35M or larger marked continuous in beams or other areas of high 
congestion will not be permitted. Provide continuous reinforcing or mechanically coupled 
connections, if approved by Consultant.  

.9 Detail and fabricate all hooks and bends in reinforcing steel to be standard in accordance with CSA 
A23.1 

.10 Provide corner bars to match longitudinal reinforcing at all intersections (including footings) unless 
otherwise indicated.  

.11 Adequately support slab and stair bars on continuous high chairs to resist against weight of workmen 
and equipment. 

 
 
3.2 FIELD BENDING 

.1 Do not field bend or field weld reinforcement except where indicated or authorized by Consultant. 

.2 Straightening or re-bending of reinforcing bars is not permitted. Discard bars with bends or kinks not 
shown on bar lists.  

.3 When field bending is authorized, bend without heat, applying slow and steady pressure.  

.4 Replace bars which develop cracks or splits. 
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3.3 FIELD TOUCH-UP 

.1 Touch up damaged and cut ends of galvanized reinforcing steel with compatible finish to provide 
continuous coating.  

.2 Follow all manufacturer’s recommendations. 
 
 
3.4 INSERTS AND OPENINGS 

.1 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as 
specified, obtain approval of all modifications from Consultant before placing of concrete.  

.2 Unless otherwise noted, provide hooked ends at all reinforcing terminated at openings in walls and 
slabs. Refer to Drawings for additional reinforcing around openings.  

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES 

.1 American Concrete Institute (ACI): 
 ACI 207.1R, Guide to Mass Concrete. 
 ACI 211.2, Standard Practice for Selecting Portions for Structural Lightweight Concrete. 
 ACI 212.3R, Report on Chemical Admixtures for Concrete. 
 ACI 213R, Guide for Structural Lightweight Aggregate Concrete. 
 ACI 301, Specifications for Structural Concrete. 
 ACI 302.1R, Guide for Concrete Floor and Slab Construction. 
 ACI 303R, Guide to Cast-in-Place Architectural Concrete Practice. 
 ACI 305R, Guide to Hot Weather Concreting. 
 ACI 306R, Guide to Cold Weather Concreting. 

 ACI 350, Code Requirements for Environmental Engineering Concrete Structures. 
 ACI 350.1, Specification for Tightness Testing of Environmental Engineering Concrete 
Containment Structures and Commentary. 

 ACI 350.2, Concrete Structures for Containment of Hazardous Materials. 
 ACI 350.5, Specifications for Environmental Engineering Concrete Structures. 
 ACI 360R, Guide to Design of Slabs-on-Ground. 

.2 ASTM International (ASTM): 
 ASTM C33M, Standard Specification for Concrete Aggregates. 
 ASTM C260/C260M, Standard Specification for Air-Entraining Admixtures for Concrete. 
 ASTM C330M, Standard Specification for Lightweight Aggregates for Structural Concrete. 
 ASTM C494/C494M, Standard Specification for Chemical Admixtures for Concrete. 
 ASTM C1017/C1017M, Standard Specification for Chemical Admixtures for Use in Producing 

Flowing Concrete. 
 ASTM C1074, Standard Practise for Estimating Concrete Strength by the Maturity Method.  
 ASTM 567M, Standard Test Method for Determining Density of Structural Lightweight Concrete. 

.3 CSA Group (CSA) 
 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
 CAN/CSA A23.2, Methods of Test for Concrete. 
 CAN/CSA-A23.3, Design of Concrete Structures. 
 CAN/CSA A283, Qualification Code for Concrete Testing Laboratories. 
 CAN/CSA A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, 

A3004 and A3005). 
 CAN/CSA S900.2, Structural Design of Wastewater Treatment Plants. 

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
 Safety Data Sheets. 

.5 International Concrete Repair Institute (ICRI): 
 ICRI Technical Guideline No. 310.1R, Guideline for Surface Preparation for the Repair of 

Deteriorated Concrete Resulting from Reinforcing Steel Corrosion. 
 ICRI Technical Guideline No. 310.2R, Guideline for Selecting and Specifying Surface 

Preparation for Sealers, Coatings, Polymer Overlays and Concrete Repair.  
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1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Concrete Quality Control Plan: 
 Submit a Concrete Quality Control Plan to Consultant within fourteen (14) Working Days after 

commence work date and in advance of the Pre-Installation meeting. 
 Concrete Quality Control Plan to include: 

.1 Thermal Control Plan for mass concreting in accordance with CSA A23.1. Thermal Control 
Plan shall be stamped by a Professional Engineer licensed in Ontario, Canada. 

 Consultant will provide review comments and request necessary changes, if any, within ten (10) 
Working Days after receipt. 

 If changes are required, resubmit Concrete Quality Control Plan within five (5) Working Days 
after return of reviewed copy. No formwork activities are to commence on site until the Concrete 
Quality Control Plan is returned as “Reviewed” or “Reviewed as Noted (Resubmission Not 
Required)”. 

 The reviewed Concrete Quality Control Plan shall be implemented and followed by the 
Contractor for all concrete work on the project.  

.3 Concrete Producer: 
 Provide Consultant within fourteen (14) Working Days of commence work date with a valid and 

recognized certificate from the plant delivering concrete. 
 Concrete Producer to have a minimum of ten (10) years construction experience in industrial 

facilities, liquid containing structures and be experienced in performance-based Specifications. 
.1 Provide test data and certification by qualified independent inspection and testing laboratory 

that materials and mix designs used in concrete mixture meet specified requirements. 
 Consultant may reject proposed Concrete Producer who does not meet the requirements or have 

proven ability to perform the work.  

.4 Submit concrete mix designs including as a minimum: 
 Intended use. 
 Exposure Class based on CSA A23.1. 
 Minimum Compressive strength at age. 
 Maximum water to cementing materials ratio.  
 Nominal maximum aggregate size. 
 Slump range. 
 Plastic air content (%). 
 List of all supplemental cementing materials, including percentage (if used). 

.1 Where High Volume Supplementary Cementitious Materials Type 1 or 2 are proposed by the 
Concrete Producer indicate additional curing requirements. 

 List of all admixtures (if used). 
 Crystalline Concrete Waterproofing Admixture Product including dosage rate. 
.1 Provide written project specific recommended dosage rate from the Crystalline Concrete 

Waterproofing Admixture Manufacturer on their corporate letterhead. 
 Acceptable placement methods (i.e., chute, pump, etc.). 
 Identify any limitations that would limit the use of concrete mix for intended use (i.e., cold weather 
work).  

 Where the planned placement method or environmental conditions in the field differ from the 
acceptable parameters listed in the previously accepted concrete mix design(s), submit 
new/revised concrete mix designs for review and acceptance by the Consultant. 
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.5 Product Data: 
 Submit manufacturer's instructions, printed Product literature and data sheets for proprietary 

materials used in Cast-In-Place Concrete and additives and include Product characteristics, 
performance criteria, physical size, finish, and limitations.  

 Submit two (2) copies of WHMIS SDS. 

.6 Site Quality Control Submittals: 
 Provide testing and inspection results and reports for review by Consultant and do not proceed 

without written approval when deviations from mix design or parameters found. 
 Submit written certification from the Crystalline Concrete Waterproofing Admixture Manufacturer 

verifying the presence of the Product in the finished structure. 
 Concrete pours: Provide accurate records of poured concrete items indicating date and location 

of pour, quality, air temperature and test samples taken as described the Concrete Quality 
Control Plan.  

 Concrete hauling time: Provide for review by Consultant deviations exceeding maximum 
allowable time of 120 minutes for concrete delivered to site of work and discharged after 
batching. 

 
 
1.3 QUALITY ASSURANCE 

.1 Pre-installation Meetings: In accordance with Division 01, convene pre-installation meeting one (1) 
week prior to beginning concrete works. 

 Ensure key personnel, site supervisor, Owner, Consultant, formwork contractor, concrete 
producer, and materials testing agent attend. 
.1 Verify project requirements. 
.2 Discuss the Contractor’s Concrete Quality Control Plan submission. 

 
 
1.4 PERFORMANCE BASED SPECIFICATION 

.1 Concrete producer to meet the concrete performance criteria established within this Specification. 
 
 
1.5 CONCRETE QUALITY CONTROL PLAN 

.1 Prior to commencing formwork or concrete activities, submit a project specific Concrete Quality 
Control Plan for review by Consultant. Failure to address the project specific requirements will be 
returned ‘Revise and Resubmit’. 

.2 Ensure Concrete Quality Control Plan identifies the procedural steps that will be undertaken by the 
Contractor during the course of construction to verify and document that all Division 03 work meets 
the project Specifications.  

.3 The Concrete Quality Control Plan shall include the proposed quality control procedures on the 
following items:  

 Roles and Responsibilities: Identify and describe the roles and responsibilities of the personnel in 
charge of the implementation, execution and supervision of the Concrete Quality Control Plan, 
including: 
.1 Project Manager. 
.2 Site Superintendent. 
.3 Quality Coordinator. 
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.4 Formwork Supervisor. 

.5 Reinforcing Steel Supervisor. 

.6 Concrete Producer. 

.7 Concrete Placer. 

.8 Concrete Finisher. 

.9 Geotechnical Consultant. 

.10 Materials Testing Agent. 

.11 Post-Installed Anchor Specialist Inspector. 

.12 Proof Load Testing Agent. 
 Describe the Contractor’s procedural steps to verify that the following items, where applicable, 

have been completed in accordance with the Contract Specifications:  
.1 Formwork and Falsework. 
.2 Reinforcing Steel. 
.3 Coordination with other trades for required inserts, openings, joints and accessories. 
.4 Concrete Placement, Testing, Finishing, and Curing. 
.5 Finished Concrete Surface Mock-ups. 
.6 Hot and Cold Weather Work, including preparation, protection, placement, curing, 

heating/cooling, insulation, and temperature monitoring. 
.7 Thermal Control plan: mass concreting, including placement plan, curing, protection, and 

temperature monitoring. 
.8 Material Testing coordination and requirements, 
.9 Include description of in-situ maturity testing methods where applicable. 
.10 Coordination of Post-Installed Anchor Specialist Inspection and Testing. 
.11 Inspection and testing procedures including minimum timelines for Consultant and Materials 

Testing Agent notification. 
.12 Review of installation of proprietary systems by manufacturer’s representative. 
.13 Deficiencies and non-conforming Products and materials including identification, 

documentation, submission of proposed repair procedures, Consultant review, and follow-up 
site-review. 

.14 Risk management plan identifying known or anticipated project specific risks, probability and 
impact, and risk strategy. 

 Provide sample of Contractor’s quality control and data logging form(s) to be used on the project. 
It is expected that each form will contain a review checklist to be signed by the Contactor’s 
personnel implementing and overseeing the Concrete Quality Control Plan to confirm that the 
procedural steps outlined above have been completed. An example form is included at the end of 
this Specification. Do not include Consultant and/or Owner sign-off on this form.  

 Provide sample of Contractor’s quality control data logging forms to be used on the project. An 
Example Concrete Curing Log and Concrete Cylinder Log are included at the end of this 
Specification. 

.4 Acceptance of the Concrete Quality Control Plan by the Consultant shall be considered a 
requirement for payment for work under Division 03. 

.5 Prior to placement of concrete ensure all pre-placement inspection processes and assembled 
documentation has been carried out to conform to the Concrete Quality Control Plan.  

.6 Notify the Consultant and all pertinent Third-Party Materials/Testing Authorities at least Three (3) 
Working Days in advance of the proposed placement of concrete. Upon notification the Consultant 
may elect to review the contents of the Concrete Quality Control Plan to assess if the work is 
proceeding in general conformance with the Contract Documents. The Consultant may elect to 
review the work on site and prepare appropriate record of observations for the Owner. The Third-
Party Materials Testing Consultant and Other Testing Authorities will complete testing in accordance 
with the Contract. 
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1.6 CONCRETE QUALITY CONTROL MEETINGS  

.1 Schedule monthly concrete quality control meeting for the first six (6) months of concrete activities to 
review the overall quality of work and the implementation of the Contractor’s Concrete Quality 
Control Plan. 

.2 Schedule quarterly concrete quality control meetings thereafter until the concrete work is 
substantially completed. 

.3 Ensure key personnel, site supervisor, Consultant, formwork contractor, concrete producer, and 
materials testing agent attend. 

.4 Contractor shall schedule and chair the meeting. 

.5 Contractor shall record and distribute the meeting minutes within five (5) Working Days to all parties 
in attendance. 

.6 Meeting minutes to include significant decisions and identify action items and action dates by 
attendees or the parties they represent. 

 
 
1.7 CONCRETE QUALITY CONTROL PLAN SUMMARY REPORT  

.1 Submit summary report to Consultant monthly for audit. Report shall include the following as a 
minimum: 

 A summary of the concrete work undertaken each month. 
 Completed Quality Control and Data Logging Forms. 
 Material Testing Results from Laboratory. 
 Minutes from Concrete Quality Control Review Meetings 
 List of deviations from the Concrete Quality Control Plan and the corrective action taken by the 

Contractor.  
 Other information as may be reasonably requested by the Owner or Consultant. 

 
 
1.8 SUBGRADE INSPECTION 

.1 The Owner will appoint a Geotechnical Consultant to test compaction of backfill material under slab 
on grade and to verify bearing capacity of foundation subgrade.  

.2 Notify Geotechnical Consultant a minimum of two (2) Working Days prior to placement of compacted 
backfill, working mat, insulation, void form, or concrete. Do not place the same until underlying 
subgrade material has been inspected and accepted by the appointed Geotechnical Consultant. 

.3 Geotechnical Consultant will be paid from cash allowance carried in Division 01. Supply all 
necessary cooperation. 

 
 
1.9 MATERIAL TESTING DURING CONSTRUCTION 

.1 The Owner will appoint a Material Testing Agent to verify the cast-in-place concrete meets the mix 
design requirements outlined in this Specification. 

.2 Notify Materials Testing Agent a minimum of two (2) Working Days prior to placement of concrete.  
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.3 Testing requirements and frequency are to be as per CAN/CSA A23.1/A23.2. The Contractor shall 
cast a minimum of three cylinders per compressive strength test. 

.4 Submit laboratory testing results within five (5) Working Days of completing test.  

.5 The Materials Testing Agent will be paid from cash allowance carried in Division 1. Supply all 
necessary cooperation. 

 
 
1.10 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store, and handle all materials in accordance with the Concrete Quality Control Plan. Ensure 
all concrete materials are handled in accordance with CSA A23.1. 

.2 Concrete to be delivered to site and discharged within 120 minutes maximum after batching.  

.3 Continuous concrete delivery from plan shall meet CSA A23.1/A23.2. 
 
 
PART 2 - PRODUCTS 

2.1 CONCRETE 

.1 Use ready-mix concrete. All constituent materials shall conform to the requirements of CAN/CSA-
A23.1. 

.2 Concrete mix design shall comply with requirements of CAN/CSA-A23.1 based on Alternative No. 1 
in Table 5. Ready-mix concrete to be proportioned mixed and delivered in accordance with 
CAN/CSA-A23.1. 

.3 Pump mix designs shall not be modified from normal concrete mix designs by the changing cement 
content or quantities of coarse and fine aggregate.  

.4 Use 20 mm maximum coarse aggregate unless noted.  

.5 Refer to the Contract Drawings for concrete mix design requirements and class of exposure.  

.6 Slump shall be determined by the Concrete Producer to meet workability requirements for concrete 
placement for the project. 

 
 
2.2 ADMIXTURES 

.1 Admixtures other than air entraining and water reducing agents are not permitted unless approved by 
Consultant. Calcium chloride shall not be used. 

.2 Air Entraining Admixture: To ASTM C260. 

.3 Chemical Admixtures: To ASTM C494. Consultant to approve accelerating or set retarding 
admixtures during cold and hot weather placing. 

.4 Water Reducing Agent: To ASTM C494, non-chloride. 
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.5 Retardation Agent: To ASTM C494, non-chloride. 

.6 Superplasticizer: To ASTM C494, use only when approved by Consultant. 
 
 
2.3 CRYSTALLINE CONCRETE WATERPROOFING 

.1 Crystalline concrete waterproofing applied as per manufacturer’s recommendations at the locations 
indicated on the Contract Drawings.  

.2 Acceptable Products: ‘Admix C-series’ by Xypex or ‘Krystol Internal Membrane (KIM)’ waterproofing 
system by Kryton International Inc. 

 Concrete producer to coordinate with proprietary crystalline concrete waterproofing 
manufacturer’s representative for the design of concrete mixes. 

.3 Contractor shall coordinate surface applied crystalline waterproofing membrane with Specification 
03500 – Concrete Finishing and Curing.  

 
 
2.4 GROUT 

.1 Shrinkage compensating grout for general applications: 
 Non-shrink, non-metallic cementitious grout capable of developing compressive strength of 

40MPa at 7 days. 
 Acceptable Products: ‘SikaGrout 212’ by Sika Canada, ‘High Strength Precision Grout’ by Five 

Star Products Inc., ‘1428 HP’ Mineral Based Precision Grout by W.R. Meadows Inc., or approved 
alternate.  

.2 Refer to Division 05 for grouting under baseplates and equipment supports.  
 
 
PART 3 - EXECUTION 

3.1 PLACING 

.1 Place concrete in accordance with CAN/CSA-A23.1. 

.2 Prior to placing concrete for elements bearing on grade, verify that subgrade has been compacted 
and accepted by Geotechnical Consultant.  

.3 Prior to placement of concrete ensure all pre-placement inspection processes and assembled 
documentation has been carried out to conform to the Concrete Quality Control Plan.  

 
 
3.2 COLD WEATHER REQUIREMENTS 

.1 Carry out cold weather concreting in accordance with the requirements of CAN/CSA A23.1 and the 
Concrete Quality Control Plan. Protection shall be provided by means of heated enclosures, 
coverings, insulation, or a suitable combination of these methods. 

.2 Placing concrete against subgrade surface with temperature below 5°C is prohibited. Employ suitable 
means to maintain surface temperatures at minimum 5°C. Verify through credible forms of 
temperature measurement. 
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.3 Placing concrete upon or against other surfaces such as formwork with surface temperature below 
5°C is prohibited. Employ suitable means to maintain surface temperatures at a minimum of 5°C. 
Verify through credible forms of temperature measurement. 

 Alternatively, the use of non-chloride, non-corrosive accelerators are to be used when reviewed 
and accepted by the Consultant to meet the minimum ambient temperatures required for the 
concrete placement. 

.4 When the air temperature is at or below 5°C or there is a likelihood of it falling to that limit within the 
curing period, employ suitable means to maintain temperature of all concrete surfaces at a minimum 
of 10°C for the duration of the required curing period. Provide sufficient thermometers, in accordance 
with CAN/CSA A23.1. 

.5 Remove and replace any portion of concrete allowed to freeze prior to reaching a compressive 
strength of at least 10 MPa.  

.6 At the time of placing and during the curing period, all concrete surfaces shall be protected from 
direct exposure to combustion gases by formwork or an impermeable membrane. Provision shall be 
made for venting of all combustion products from gas-fired heaters. Repair any concrete damaged by 
carbonation. 

.7 The Contractor shall employ a protection methodology near the end of the curing period to ensure 
the temperature differential between the concrete surface and ambient is less than that described in 
Table 20 of CSA A23.1. 

 
 
3.3 HOT WEATHER REQUIREMENTS 

.1 Carry out hot weather concreting in accordance with requirements of CAN/CSA A23.1 and the 
Concrete Quality Control Plan when ambient air temperatures are above 27°C. Hot weather 
concreting measures shall include cooling of the formwork, reinforcement, and concreting equipment 
by fogging and evaporation; cooling of concrete materials; provision of windbreak structures; 
shading; placement timing; or a suitable combination of these methods. 

.2 Site conditions (air temperature, humidity, and wind speed) shall be monitored as per ACI 305 to 
assess the need for evaporation control measures no later than one (1) hour before the start of 
concrete placing operations and continuing at intervals not exceeding 30 minutes until specified 
curing procedures have been applied. 

.3 Curing measures should be implemented immediately following completion of finishing operations 
and efforts shall be made to protect the concrete from low humidity, drying winds and extreme 
ambient temperature differential.  

 
 
3.4 MASS CONCRETE REQUIREMENTS 

.1 Carry out mass concreting in accordance with the requirements of CAN/CSA A23.1, ACI207 and the 
Contractor’s Concrete Quality Control Plan and Thermal Plan for any concrete placement with 
minimum dimension equal or greater than 1.0 m / 3’. 

.2 Concrete and ambient temperatures shall be monitored during the thermal control period to 
determine compliance with CSA A23.1.  

 Internal core and surface temperature shall be measured via embedded thermocouples. 
 Surface temperature to be measure within 25 mm to 75 mm of the concrete surface. 
 Maximum concrete temperature difference in mass placement shall not exceed 20°C.  
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3.5 INSERTS AND OPENINGS 

.1 Set sleeves, ties, hangers, waterstops, anchor bolts and other inserts and openings as indicated or 
specified elsewhere. Sleeves and openings greater than 200 mm not indicated on structural 
Drawings must be approved by Consultant. 

.2 No sleeves, ducts, pipes or other openings shall pass through beams, column capitals or columns, 
except where specifically detailed on structural Drawings or reviewed by Consultant. 

.3 Do not eliminate or displace reinforcement to accommodate hardware. If inserts cannot be located as 
specified, obtain approval of all modifications from Consultant before placing of concrete. 

.4 Coordinate locations and sizes of sleeves and openings shown on structural Drawings with 
architectural, mechanical and electrical Drawings. 

.5 Set all anchor bolts using templates provided by appropriate trade requiring same. Securely fasten 
anchor bolts in place to maintain correct position and alignment during concreting. Misplaced anchor 
bolts shall be considered defective concrete and shall be removed and replaced or otherwise 
corrected to Consultant's satisfaction. 

 
 
3.6 FINISHING AND CURING 

.1 Refer to Section 03500 – Concrete Finishing and Curing.  
 
 
3.7 REPAIR OF NON-CONFORMING CONCRETE 

.1 When directed by the Consultant, concrete repair procedures are to be completed in accordance 
with: 

 Section 03380 - Concrete Patches and Repairs. 
 Section 03390 – Concrete Crack Injection. 
 Contractor’s Concrete Quality Control Plan. 

.2 When directed by the Consultant, repair procedures are to be designed by a Professional Engineer 
registered in Ontario, Canada. 

 
 
3.8 PROTECTION 

.1 Do not commence erection of building superstructure until concrete substructure has achieved at 
least 70% of specified concrete strength in field curing, but not less than seven (7) days. Staged 
construction has not been considered in the design of the finished structure. 

 
 

END OF SECTION 



Concrete Placement Report (Sample)

Project Name: Contractor Name:

Description/Location of Placement:

Date of Placement:

Concrete Mix Design:

Mix Design # _______ Exposure Class: _______

Compressive Strength @ 28/56 Days: ______Mpa Air Content (%): ________

Quantity (m3): Slump: _______________

Site Testing Results: Slump: Air %:

Time of Concrete Arrival: Placement 
Start:

Placement 
Finish:

Concrete Placement Methodology:

Confirmation of Any Heating/Cooling Requirements:

Confirmation of Curing Type: 

Pre-Placement Checklist:
Verification of subgrade preparation.
Verification of layout .
Verification of formwork and falsework.
Verification of placement of reinforcing steel .
Verification of Concrete Accessories, Inserts, anchor bolts and openings.
Verification of mechanical/electrical embeds.
Overall Release (Civil Foreman)

Signature: Date:

Placement Checklist:
Monitoring of protection of surroundings during placement.
Monitoring of concrete placement and finishing.
Monitoring of movement of falsework and formwork during placement.
Monitoring of embedments during placement.

Post-Placement Checklist:
Date and time of formwork removal.
Curing practices used.
Final concrete inspection.
*NOTE: Modify this form as requied to suit the project specific requirements.

Curing Duration:
Personnel Responsible for 

Verification (printed)

Personnel Responsible for 
Verification (printed)

Personnel Responsible for 
Verification (printed)

Initials and date

Initials and date

Initials and date

SAMPLE
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PART 1 - GENERAL  

1.1 REFERENCES  

.1 American Concrete Institute (ACI) 
.1 ACI 350.1, Tightness Testing of Environmental Engineering Concrete Structures - Specification. 

 
 
1.2 CONCRETE QUALITY CONTROL PLAN 

.1 Coordinate all works within this Section with the Concrete Quality Control Plan and Section 03300 
Cast-in-Place Concrete. 

.2 Quality Plan submission under Section 03300 shall include procedural steps related to Liquid 
tightness testing.  

 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Submit proposed liquid tightness test procedures and schedules for each liquid retaining concrete 
structure identified herein a minimum of fourteen (14) Working Days prior to commencing first leak 
test. 

.3 Submit sample liquid tightness test form/report prior to completing first liquid tightness test. An 
example template is appended to this Section. 

.4 Submit proposed repair methods, materials and modifications to address any non-conforming 
tightness results, as required.  

.5 Submit completed liquid tightness test forms/report within one (1) week following completion of each 
liquid tightness test. 

 
 
1.4 APPROVALS 

.1 Obtain approval from the Consultant for the test procedures, the source of the water to be used, and 
the discharge locations and methods for liquid tightness tests.  

.2 Supply and disposal arrangements and costs by Contractor, unless otherwise noted. 
 
 
1.5 QUALITY ASSURANCE 

.1 Notify the Consultant a minimum of two (2) Working Days in advance of testing so that Consultant 
may allow for scheduling of quality assurance reviews. 

.2 Supply all necessary cooperation to allow Consultant to witness observations included in the test 
results.  
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PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Water: 
.1 Use only potable water unless approved otherwise.  
.2 Refer to Division 01 for water supply. 

.2 Repair Products in accordance with Section 03380 - Concrete Patches and Repairs and03390 - 
Concrete Crack Injection.  

 
 
PART 3 - EXECUTION 

3.1 GENERAL  

.1 Liquid tightness testing to be completed for all new liquid retaining or conveying structures of cast-in-
place concrete, unless noted otherwise.  

.2 A leak is defined as visibly flowing water or seepage of water (moisture) that can be smeared on the 
concrete surface or picked up on a dry hand. This shall be verified when the concrete surface is 
outside of direct sunlight.  

.3 A visual review shall be a preliminary test for all structures undergoing leakage testing.  

.4 Do not commence testing until all structural concrete work has been completed, all concrete has 
reached its specified strength, and is a minimum 28 days old. 

.5 Where tightness testing occurs for below grade liquid retaining concrete structures, no backfill shall 
be placed against the walls and the in-situ groundwater level shall be below the top of the base slab. 

.6 Do not perform liquid tightness tests in any way which is likely to endanger the structural integrity of 
any structure. 

.7 Liquid tightness testing shall be completed prior to installation of any specified coatings, liners, etc., 
unless noted otherwise. 

.8 Where a permanent liquid retaining concrete coating system is specified over an existing concrete 
substrate, leakage testing shall occur when authorized by the Consultant following sign-off of the 
coating system installation by the Manufacturer and/or Third-Party Inspector. 
.1 When the coated assembly fails to pass the leakage test, deficiencies in the coating shall be 

remedied prior to retesting.  

.9 All electrical conduits and fittings to be sealed to prevent wetting during leakage testing.  

.10 All penetrations and inlets/outlets shall be securely sealed to prevent loss of water during the test. 
These locations shall be repaired before test measurements. No allowance shall be made in test 
measurements for uncorrected known points of seepage. 

.11 The initial filling of a new structure shall not exceed a rate of 1200 mm per hour. Filling shall continue 
until the water surface is at the design maximum liquid level, or either 25 mm below any fixed 
overflow level in covered structures or 100 mm in open structures, whichever is lower. 
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3.2 PREPARATION 

.1 Clean structure to permit examination of concrete surfaces for areas of potential leakage.  

.2 Remove standing water in or outside of the structure that would interfere with the examination of the 
exposed concrete surfaces of the structure. 

.3 Lower groundwater around structure below the top of the base slab. 
.1 Leakage Test  

.1 Fill structure to maximum level for a minimum 3-day period. 

.2 All visible leaks to be repaired by polyurethane resin injection grouting or other approved 
methods.   

.3 Perform liquid tightness test after any visible leaks have been repaired.  
 
 
3.3 TESTING 

.1 Perform all liquid tightness testing under the supervision of the Consultant and subject to their prior 
approval.  

.2 Furnish all labour, water and equipment, including temporary pumps, measuring instruments, etc. 
necessary for testing. 

.3 Each cell in a multi-cell structure is to be tested individually, unless noted otherwise 

.4 Carry out liquid tightness tests for cast-in-place concrete structures in accordance with ACI 350.1 by 
filling the structures with water to the specified level and measuring drop in water level over the 
prescribed testing duration. 
.1 The prescribed testing duration shall be: 

.1 The theoretical time required to lower the water surface 9.5mm when calculated assuming a 
loss of water at the net leakage rate as defined in the Criteria for Acceptance below. 

.2 The testing duration need not exceed 5 days, where a day is defined as a 24-hour period. 
.2 The vertical distance to the water surface shall be measured to within 2 mm from a fixed point on 

the structure above the water surface. Measurements shall be recorded at 24-hour intervals. 
.3 The water temperature shall be recorded at a depth of 450 mm, unless otherwise specified, 

below the water surface at the start and end of the test. 
.4 Evaporation and precipitation shall be measured and recorded via a floating container. 

Theoretical calculations will not be accepted. 
.5 The change in water volume in the structure shall be calculated and corrected for evaporation, 

precipitation, and temperature based on the measurements in the floating container. Theoretical 
calculations will not be accepted. 

.5 If any structure does not meet the quantitative acceptance criteria it is permitted to immediately retest 
a structure when there is no observable leakage.  

.6 If a tested structure shows visible leakage or leakage in excess of the permissible rate:  
.1 Empty the structure as required to remedy defects. 
.2 Re-test the structure after the remedial work has been completed.  
.3 Repeat this procedure until leakage testing meets acceptance criteria.  
.4 All costs associated with additional testing shall be borne by the Contractor. 
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3.4 CRITERIA FOR ACCEPTANCE  

.1 Criteria for acceptance of cast-in-place concrete structures to be:  
.1 No visible leakage of water at external walls or floor of structures. 
.2 The net leakage rate over the prescribed testing period shall not exceed 0.050% of volume of the 

structure per day. 
.1 The volume of the tank shall be calculated based on the vertical depth of water in the 

structure. 

 
 
 
 

END OF SECTION 



LIQUID TIGHTNESS TEST 

Structure:________________________ 
Portion/Component of Structure Tested: ________________________ 
Liquid Tightness Test Designations:   HST-VIO and, 
      Allowable Leakage (%) per 24 hours: _____ 

Required Days of Testing: ____ Days  
 
Test Start: Date:____________________  Time: ______________________________ 
 
Projected Test Finish: Date: ____________________ Time:____________________ 
 
 
Leak Testing Measurements and Calculations 
 

DATE TIME 
TEMPERATURE WEATHER 

CONDITION(2) 

VISIBLE LEAKAGE? 
 

WATER 
LEVEL 

IN TANK 
(mm) 

WATER 
LEVEL IN 

FLOATING 
CONTAINER 

(mm) 

LOSS OF WATER (mm) 

(3) 
TOTAL 
LOSS(3) 
(A) – (B) 

(mm) 

TOTAL 
LOSS(3) 

(%) 
AIR WATER(1) 

DETECTED 
(Y/N) 

RESOLVED 
(Y/N) 

TANK CONTAINER 

Initial         - - - - 
24 hrs             
48 hrs             
72 hrs             
96 hrs             
120 hrs             
*             

 
(1) Measured 450mm below surface.  
(2) Weather shall note dry, windy, sunny, rainy or other weather conditions. 
(3) Loss of water shall be negative values. Addition of water shall be positive values. 
(4) All measurements to be measured to within 2mm from a fixed point on the tank above the water surface. 
(*) Add additional days in 24 hour increments as required to meet requirements as per Section 03350 3.3.5.  

 
Average Leakage Rate =    ΣTotal Loss (%)    = _____________ =  ___________       
                                         # of 24-hour periods 
 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

.1 Section includes: this section specifies material and performance criteria required to supply and 
install thermoplastic liner of high-density polyethylene (HDPE) cast into the walls and ceilings as 
specified on the Drawings. Provide thermoplastic lining suitable for sulfate exposures and liquid-tight 
applications at maximum pressure of 7.5 kPa and maximum temperature of 30°C. 

 
 
1.2 REFERENCES 

.1 This Section incorporates by reference the following documents. They are part of this Section insofar 
as specified and modified herein. In the event of conflict between the requirements of this Section 
and those of a listed document, the requirements of this Section prevail. 

.2 ASTM D412 - Test Methods for Rubber Properties in Tension. 

.3 CAN/CGA-B105 - Installation Code for Digester Gas Systems. 

.4 ASTM D2240 - Test Method for Rubber Property – Durometer Hardness. 

.5 ASTM D2657 - Butt Fusion of Polyolefin Pipe and Fittings. 

.6 ASTM D638 - Test Method for Tensile Properties of Plastics. 
 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Procedures: Section 01330. 

.2 Action Submittals: 
.1 Shop drawings showing complete thermoplastic liner layout information, including joint locations, 

details of liner at openings, terminations at all openings and embedments, and methods of repair. 
.2 Liner installation and testing requirements, material specifications and welding instructions. 
.3 Certified test results on physical property, chemical resistance, and quality control test data, as 

specified in Subsection 2.2. 
.4 500 mm x 500 mm individual samples of liner sheet, joint strips, sealing tape, weld strips, and 

adhesive. 
.5 Design details showing continuous termination at all edges to prevent migration of raw sewage, 

or gas between liner surface and concrete. 
.6 Proof of installer’s/welder’s qualifications and results of factory testing prior to commencement of 

work. 
.7 Evidence of installer’s experience for similar installations; refer to Quality Assurance 

requirements of this Section. 

.3 Informational Submittals: 
.1 Applicable maintenance information. 

.4 Closeout Submittals: 
.1 Certified warranty as per manufacturer’s standard warranty period. 
.2 Records of installation as described below. 
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1.4 CONCRETE QUALITY CONTROL PLAN 

.1 Coordinate all works within this Section with the Concrete Quality Control Plan and Section 03300 
Cast-In-Place Concrete. 

.2 Include procedures related to the thermoplastic liner including formwork layout, reinforcing 
placement, pipe layout/placement are verified in coordination with the installation methods for the 
thermoplastic liner. 

 
 
1.5 QUALITY ASSURANCE 

.1 All material, adhesives and incidentals necessary for proper application of thermoplastic lining are to 
be furnished by the same Manufacturer and be compatible with each other and with the adhesives 
employed. 

.2 Factory check electronically all lining material to ensure freedom from pinholes, porosity and 
imperfections. 

.3 Installer to be trained and approved by Manufacturer and have at least five years proven experience 
with the installation of thermoplastic liners. 

.4 Manufacturer’s Representative to inspect completed installation prior to placement of concrete, to 
witness any joint or holiday tests and give written assurance that installation meets Manufacturer’s 
requirements. 

 
 
1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Ship, protect and store materials in accordance with Division 01. 

.2 Prevent degradation from exposure to ultra-violet during storage and installation and upon 
completion prior to handover. 

 
 
1.7 SERVICE CONDITIONS 

.1 Furnish materials suitable for exposure to municipal raw sewage containing some industrial wastes 
and exposure to sludge gases. 

.2 Raw sewage may contain gross waste solids, vegetable parts, sand, silt, petroleum products, 
industrial solvents, and animal fats and oils and methane, hydrogen sulphide and carbon dioxide. 

.3 The expected raw sewage temperature range is 10ºC to 30ºC and pH may range from 4.5 to 8.5. 
Provide lining material impermeable to raw sewage, and sludge gases and non-conducive to 
bacterial or fungus growth. 

.4 Liner to not only protect concrete surfaces but to provide both long term liquid and gas tightness. 
Installation to prevent migration of raw sewage, water or sludge gas through liner or between the 
liner and concrete. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

.1 Manufacturers: Candidate manufacturers and models are listed below. The manufacturer’s standard 
product may require modification to conform to specified requirements. 
.1 T Grip: KST Holland 
.2 AGRU Sure-Grip: AGRU America  

 
 
2.2 MATERIALS 

.1 Lining sheets and accessory strips: Polyethylene. 

.2 Copolymer resins are not permitted. 

.3 The following physical properties, when tested in accordance with Subsection 2.3 – Testing are 
required for all thermoplastic liner sheets, and accessory strips. 

 
 Property Initial After 112 Days 

(1) Tensile strength, MPa 15 (min) 14.5 (min) 

(2) Elongation at break, percent 200 (min) 200 (min) 

(3) Shore durometer, Type D 50-60 at 1 s 50-60±5 at 1 s 

(4)  35-50 at 10 s 35-60±5 at 10 s 

(5) Weight change, percent - ±1.5 

(6) Working temperature, degrees C 30 30 
 

.4 Thermoplastic liner to have good impact resistance and have an elongation sufficient to bridge up to 
5 mm settling cracks which may occur in the joint after installation, without damage to the installed 
thermoplastic liner. 

.5 Minimum sheet thickness: 3 mm. 

.6 Locking “T” extensions or stubs are to be manufactured from same material as liner sheet and 
integrally bonded/extruded; spaced maximum 65 mm apart and minimum 19 mm protrusion. 

.7 Provide manufactured weld or joint strips, profile strips, inside and outside corner profiles for all joints 
are required. 

.8 Minimum width of accessory strips or profiles 100 mm; minimum thickness 3 mm nominal. 

.9 Colour white or yellow.  
 
 
2.3 PRE-INSTALLATION TESTING 

.1 Procedures: Section 01330. 

.2 Subject tensile specimens and weight change specimens to the following solutions for a period of 
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120 days at 30°C±1°C. 
 

Chemical Solution Concentration, Percent 

Sulphuric acid 20 

Sodium Hydroxide 5 

Ammonium Hydroxide 5 

Nitric Acid 1 

Ferric Chloride 1 

Soap 0.1 

Detergent (LAS) 0.1 

Bacteriological BOD not less than 700 mg/L 

.3 Remove and test specimens from each of the chemical solutions at 30-day intervals 
 
 
PART 3 - EXECUTION 

3.1 INSTALLATION 

.1 Perform all work in strict conformance with the specifications, instructions and recommendations of 
the thermoplastic liner Manufacturer. 

.2 Flash all pipes, conduits and sleeves passing through the thermoplastic liner as specified on the 
Drawings or as recommended and demonstrated by the Manufacturer. 

.3 Closely fit and properly secure thermoplastic liner sheets to the concrete inner forms prior to any 
concreting operation. 

.4 For thermoplastic liners with locking extensions place so that thermoplastic liner sheet locking ribs 
run vertically on vertical surfaces. 

.5 Minimize the number of welding joints. 

.6 Protect all joints and make mortar tight. 

.7 During placement and consolidation of concrete, exercise caution not to damage the thermoplastic 
liner and the joints. 

.8 After all forms have been removed, nails, form ties and protruding wire or metal objects are to be cut 
back from the surface and holes filled with grout and pointed flush, then sealed with weld patches or 
strips. 

.9 Repair all defective joints, wrinkles and areas which do not bond to concrete as directed by the 
Engineer. 

.10 Repair damaged area of thermoplastic liner due to modification of existing concrete as indicated or 
as recommended by the thermoplastic liner Manufacturer. 
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.11 Warm sheets and jointing strips to allow easy placement of liner against forms; stretch sheets over 
formed surfaces and secure to forms using nails or staples. 

.12 Pour concrete and compact to ensure a dense homogenous concrete securely anchoring the locking 
extensions or stubs into the concrete. 

.13 Do not use sharp instruments to pry forms from lined surfaces; mark form tie holes before ties are 
broken off. 

.14 Extrusion weld strips and repair patches using qualified welders conversant with approved methods 
and techniques; continuously weld joint until joint is completed. 

.15 Provide adequate ventilation during welding operations. 

.16 Ensure welding gun is compatible with thermoplastic liner system. 

.17 Prevent prolonged exposure to ultraviolet during installation. 
 
 
3.2 PRE-OPERATIONAL CHECK-OUT AND TESTING 

.1 Procedures: Section 01330. 

.2 After installation is complete and forms are removed, test all surfaces including welds with an 
approved electrical holiday or flow detector with the instruments set at 20,000 volts or higher if 
necessary; test all welds by non-destructive proving methods; maintain a record of results. 

.3 Provide portable scaffolding for testing and inspection access. 

.4 Test each transverse welding strip which extends to a lower edge of the thermoplastic liner within two 
days of completion. Extend welding strips to provide tabs 50 mm below the thermoplastic liner and 
test each tab with a 5 kg pull normal to the face of the structure; hold thermoplastic liner adjoining 
welding strips against the concrete during testing. 

.5 Maintain pull if a weld failure develops until no further separation occurs. 

.6 Retest defective welds after repairs have been made; trim tabs away neatly after the welding strip 
has passed test and inspection. 

.7 Apply a test load of 1800 kg/m for 60 seconds to test thermoplastic liner locking extensions or stubs 
embedded in concrete; test at a temperature between 25°C and 30°C. 

.8 All tests to be witnessed by Manufacturer’s Representative. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 DEFINITIONS 

.1 Concrete Patch: Where concrete deterioration extends to a depth less than 38 mm and removal 
operations do not expose any reinforcing steel to view. Filling formwork tie holes is not considered a 
concrete patch. 

.2 Concrete Repair: Where concrete deterioration extends to a depth exceeding 38 mm or removal 
operations exposed any reinforcing steel to view. Removals must extend a minimum of 25 mm below 
the reinforcing steel. 

 
 
1.2 REFERENCES 

.1 American Concrete Institute (ACI): 
.1 ACI 201.1, Guide for Conducting a Visual Inspection of Concrete in Service. 
.2 ACI 546R, Guide to Concrete Repair. 
.3 ACI 546.3R, Guide to Material Selection for Concrete Repair. 
.4 ACI 562, Code Requirements for Assessment, Repair, and Rehabilitation of Existing Concrete 

Structures and Commentary. 

.2 Canadian Standards Association (CSA) International: 
.1 CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
.2 CSA A23.2, Methods of Test for Concrete. 
.3 CSA-A23.3, Design of Concrete Structures. 
.4 CSA-S448.1, Repair of Reinforced Concrete in Buildings and Parking Structures. 

.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets (SDS). 

.4 International Concrete Repair Institute (ICRI): 
.1 ICRI Technical Guideline No. 120-1, Guidelines and Recommendations for Safety in the 

Concrete Repair Industry. 
.2 ICRI Technical Guideline No. 310.1R, Guideline for Surface Preparation for the Repair of 

Deteriorated Concrete Resulting from Reinforcing Steel Corrosion. 
.3 ICRI Technical Guideline No. 310.1R, Guide for the Preparation of Concrete Surfaces for Repair 

Using Hydro-demolition Methods. 
.4 ICRI Technical Guideline No. 320.1R, Guide for Selecting Application Methods for the Repair of 

Concrete Surfaces.  
.5 ICRI Technical Guideline No. 320.2R, Guide for Selecting and Specifying Materials for Repair of 

Concrete Structures. 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures.Submit Quality Assurance 
documentation for firm and individual personnel assigned to complete the work of this Section. 

.2 Submit single page Product catalogue cuts for all materials specified within this Section including 
written installation instructions that describe surface preparation, Product mixing, Product application 
and Product curing. 
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.3 Submit written confirmation confirming the compatibility of each Product with all of the materials with 
which it will come into contact. 

 
 
1.4 CONCRETE QUALITY CONTROL PLAN 

.1 Coordinate all works within this Section with the Concrete Quality Control Plan and Section 03300 
Cast-In-Place Concrete. 

.2 Quality Plan submission under Section 03300 shall include procedural steps related to: 
.1 Identification of required concrete patches/repairs. 
.2 Hold points for Consultant review. 
.3 Concrete removal methodology. 
.4 Surface preparation. 
.5 Application of patch/repair Products. 
.6 Curing. 

 
 
1.5 QUALITY ASSURANCE 

.1 Concrete Patch and Repair work shall be carried out by work crews with a minimum of ten (10) years 
of experience in this type of work. 

.2 Employ only personnel with at least three (3) years’ experience in this type of work.  

.3 Supply a minimum of five (5) concrete repair projects completed successfully using the type of 
materials specified. 

.4 Pre-installation Meetings: In accordance with Division 01, convene pre-installation meeting one (1) 
week prior to beginning concrete works. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, formwork contractor, concrete 

producer, and materials testing agent attend. 
.1 Verify project requirements. 

 
1.6 MEASUREMENT FOR PAYMENT 

.1 The Contractor will not be compensated for concrete repairs or patches required to repair defective 
concrete under Section 03300 or to meet the liquid tightness requirements of Section 03350, where 
applicable. 

 
1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store, and handle all materials in accordance with Division 01 and manufacturer’s 
instructions.  

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground indoors in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Replace defective or damaged materials with new.  
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PART 2 - PRODUCTS 

2.1 CONCRETE REMOVAL EQUIPMENT 

.1 "Chipping Hammers" not heavier than nominal 15-pound (7 Kg) class to be used for all concrete 
removal.  

 
 
2.2 FORMWORK AND FALSEWORK 

.1 Refer to Section 03100 – Concrete Formwork for requirements for formwork and falsework to be used 
in the repairs.  

 
 
2.3 REINFORCEMENT 

.1 Refer to Section 03200 – Concrete Reinforcement for requirements for reinforcing. 
 
 
2.4 BONDING AGENT AND INTEGRAL MIGRATING CORROSION INHIBITOR  

.1 Water-based epoxy-cementitious bonding agent and steel coating with integral migrating corrosion 
inhibitor. Acceptable Product: ’SikaTop Armatec-110 EpoCem’ by Sika Canada or approved 
alternate. 

 
 
2.5 CONCRETE PATCHES 

.1 Acceptable Concrete Patch Repair Products for horizontal/vertical surfaces: ‘SikaTop-122’ by Sika 
Canada, ‘EucoRepair V100’ by Euclid Chemical, or ‘Structural Concrete V/O’ by Five Star Products 
Inc. 

 
 
2.6 CONCRETE REPAIRS 

.1 Acceptable Concrete Repair Products for horizontal/vertical surfaces:  
.1 Specified patching mortars if they are extended within the limits shown in the Product data 

sheets. 
.2 Ready mix concrete with 14 mm maximum aggregate size.  

 
 
PART 3 - EXECUTION 

3.1 IDENTIFICATION AND DEMARCATION OF CONCRETE REPAIRS 

.1 Erect scaffolding or other temporary means of safe access, as required, to permit an arm’s reach 
review of the existing concrete.  

.2 Complete visual review and hammer-sound or chain drag survey to identify areas of concrete 
delamination, spalling, scaling or other degradation.  
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.3 Demarcate areas of noted degradation. Areas of repairs to be straight line and square/rectangular only. 
Mark lines to extend at least 150 mm beyond affected areas.  

.4 Submit sketches along with general elevation photographs showing locations and sizes of noted 
degradation. 

.5 Consultant will review above-noted submittal and visit the site to review the Contractor-denoted 
repair areas prior to Contractor completing removals. Provide two (2) Working Days notice for site 
review and allow for three (3) Working Days to provide written approval of repair areas.   

 
 
3.2 CONCRETE REMOVAL 

.1 Do not commence concrete removal until Consultant has reviewed and accepted mark lines. 

.2 Cover or wet down any dry materials to prevent blowing dust and debris.  

.3 Concrete shall be removed in such a manner as to prevent damage to adjacent concrete, reinforcing 
steel, structural steel, and other components and utilities to remain in place. Hammers shall not come 
into contract with reinforcing bars in a manner which will cause debonding of bars in adjacent concrete 
areas not being repaired. 

.4 Concrete removal will not be permitted within 900 mm of newly placed concrete for a minimum of 72 
hours. 

.5 All effluent from saw cutting to be collected to prevent contamination of the area. 

.6 Saw-cut the perimeter of the affected area perpendicular to the concrete surface to a minimum depth 
of 20 mm.  
.1 Prior to saw-cutting, scan and locate reinforcing and other embedded items using appropriate 

scanning technology. Do not cut reinforcing or other embedded items without approval of the 
Consultant. 

.7 Remove existing concrete at concrete patch locations as designated via saw cutting and/or chipping 
to achieve a sound substrate. All removal areas to be square/rectangular in three dimensions. Where 
reinforcing steel is exposed by the removal process, this shall be considered a concrete repair rather 
than a concrete patch. 

.8 Remove existing concrete at concrete repair locations as designated via saw cutting and/or chipping 
to achieve a sound substrate, and to a point where reinforcing steel is free of rust. All removal areas 
to be square/rectangular in three dimensions. Undercut reinforcing steel by a minimum of 25 mm.  
.1 Where existing reinforcing is to be incorporated into new construction, removal shall be via 

chipping only. Do not damage reinforcing steel to remain. 
 
 
3.3 PREPARATION, MIXING, APPLICATION AND CURING OF CONCRETE REPAIRS 

.1 Surface profile shall be mechanically roughened to a minimum concrete surface profile of CSP 6 as 
per ICRI Technical Guidance No.310.1. 

.2 Consultant will review the prepared concrete substrate prior to placement of concrete repair or 
patching materials. Provide two (2) Working Days notice for review and allow for three (3) Working 
Days to provide written approval of surface preparation.  
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.3 Steel reinforcement to remain shall be thoroughly prepared by mechanical methods to remove all 
traces of rust or other bond inhibiting material. If reinforcing steel is corroded, notify Consultant to 
review the conditions and determine whether additional reinforcing bars are required to be installed.  

.4 Not more than 24 hours before placing new concrete surface, thoroughly clean patch areas using 
power vacuum and/or compressed air.  Sandblast concrete as required to remove embedded dirt, 
grease or other stains.  

.5 Apply approved anti-corrosion bonding agent at interfaces between new and existing concrete and to 
all exposed reinforcing steel.  

.6 Check and tighten all shoring and bracing.  

.7 Mix, apply and place specified concrete repair Product into patch or repair areas, as per manufacturer’s 
published installation instructions or in accordance with CSA A23.1, as applicable.  

.8 Refer to manufacturer’s recommendations for hot and cold weather work.  Provide sufficient 
thermometers in accordance with CAN/CSA A23.1 for the duration of the required curing period. 

.9 Cure for a minimum of seven (7) days and in accordance with manufacturer’s recommendations, 
whichever is greater. 

.10 Provide compatible finish, as defined by the coating manufacturer for application of concrete coating 
Product. Where exposed concrete without coating will be applied, a smooth form finish is acceptable. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

.1 Crack injection shall include pressure injection, routing, and sealing of cracks in concrete for the 
purpose of structural rehabilitation and water seepage control. 

 
 
1.2 REFERENCES 

.1 American Concrete Institute: 
.1 ACI 201.1, Guide for Conducting a Visual Inspection of Concrete in Service. 

.2 ASTM International: 
.1 ASTM D4285, Standard Test Method for Indicating Oil or Water in Compressed Air. 

.3 CSA International: 
.1 CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
.2 CSA A23.2, Methods of Test for Concrete. 
.3 CSA G30.18, Carbon Steel Bars for Concrete Reinforcement. 
.4 CSA S269.1, Falsework and Formwork. 
.5 CSA-S448.1, Repair of Reinforced Concrete in Buildings and Parking Structures. 

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets (SDS). 

.5 International Concrete Repair Institute: 
.1 ICRI Technical Guideline No. 03738, Guide for the Selection of Grouts to Control Leakage in 

Concrete Structures.  
.2 ICRI Technical Guideline No. 120-1, Guidelines and Recommendations for Safety in the 

Concrete Repair Industry. 
.3 ICRI Technical Guideline No. 210.1R, Guide for Verifying Field Performance of Epoxy Injection of 

Concrete Cracks. 
.4 ICRI Technical Guideline No. 310.1R, Guideline for Surface Preparation for the Repair of 

Deteriorated Concrete Resulting from Reinforcing Steel Corrosion. 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 The following shall be submitted a minimum of two (2) weeks prior to commencing the work: 
.1 Crack repair work plan including at least the following information. 

.1 A description of the method of repair, including the following minimum information: 
.1 Basis of selection. 
.2 Proposed effective pressure. 
.3 Surface finishing. 
.4 Location and size of injection ports. 
.5 Surface treatment of the concrete prior to surface sealing. 
.6 Method of storing and handling grouts, cleaning solvents, and waste materials. 

.2 A list of the materials to be used for crack preparation and repair, including the following 
minimum information: 
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.1 Material specifications. 

.2 Product data sheets with test data. 

.3 Safety data sheets. 

.4 Pot life of the components to be used based on a sample size of 200 ml at 5°C and  
20°C. 

.3 A certificate from the material supplier shall be submitted stating the material is suitable for 
the intended use in this Contract and is compatible with all the materials with which it will 
come into contact. 

.4 A list of the equipment and accessories to be used including the following minimum 
information: 
.1 The operating pressure of each component. 
.2 The type of injection port and means of closure. 

.3 Certificates: 
.1 Provide written certification from the Product manufacturer attesting to the approved Contractor 

status of the applicator for all Products in this Specification. 

.4 If the Contractor elects to propose a substitute repair Product manufacturer for approval, all of the 
above items shall be submitted for approval along with at least two references from completed 
projects with similar repairs. References shall include project and name with phone numbers of the 
Consultant able to attest to quality of the repairs performed on that project. 
.1 The specific repair Products must be compatible with any proposed finishes or applied coatings.  
.2 The Contractor shall be responsible for any additional time required to complete the work due to 

substitution of Products.  
 
 
1.4 CONCRETE QUALITY CONTROL PLAN 

.1 Coordinate all works within this Section with the Concrete Quality Control Plan and Section03300 
Cast-In-Place Concrete. 

.2 Quality Plan submission under Section 03300 shall include procedural steps related to: 
.1 Identification of required concrete injection. 
.2 Hold points for Consultant review. 
.3 Concrete removal methodology. 
.4 Surface preparation. 
.5 Application of repair Products. 
.6 Curing. 

 
 
1.5 QUALITY ASSURANCE 

.1 Qualifications: 
.1 Crack Injection work shall be carried out by work crews with a minimum three (3) years of 

experience, in this type of work. 
.2 Employ only applicators with at least three (3) years of experience in this type of work.  
.3 Applicator has received training in the use of the spray equipment and is approved by the 

Product manufacturer/supplier.  
.4 Supply a minimum of five (5) crack injection projects completed successfully using the type of 

materials specified. 
.5 Provide a letter from the Supplier of coating materials to certify that the applicators have been 

approved for application of proposed materials. 
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.2 Pre-installation Meetings: In accordance with Division 01, convene pre-installation meeting one (1) 
week prior to beginning concrete works. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, Crack Injection Contractor attend. 

.1 Verify project requirements. 

.3 General: 
.1 When the repair operation is complete, the Consultant shall review the work to determine if the 

completed work contains defects. 

.4 Crack Injection: 
.1 The 75 mm diameter test cores shall be examined for the percentage of the crack depth filled. 

.5 Ratio Test: 
.1 The proportioning ratio of the injection material shall not deviate more than 5% from the 

manufacturer’s specified proportioning ratio stated in the work plan. 

.6 Pot Life: 
.1 The proportion of material and pot life shall not deviate from that specified by the manufacturer in 

the work plan. 

.7 Acceptance or Rejection: 
.1 The Consultant shall accept or reject material on the basis of the ratio testing and pot life 

determination results. 
.2 Crack injection shall be accepted or rejected on the basis of the percentage of crack depth filled 

as determined by evaluating the test core taken in each ten-metre increment of length. 
.3 Rejection of the ten-metre increment of crack shall be applied during the entire grouting 

operation. 
.4 Where 90% or more of the crack depth is filled in the test core, the ten-metre increment of crack 

length represented by the core shall be accepted. 
.5 Where 80 to 89% of the crack depth is filled in the test core, the work shall be accepted, and a 

payment adjustment shall be applied to the ten-metre increment length of crack represented by 
that core. 

.6 Where less than 80% of the crack depth is filled in the test core, the ten-metre increment of crack 
length represented by the core shall be rejected. 

 
 
1.6 EXAMINATION 

.1 Prior to executing any concrete repairs, the following steps shall be taken: 
.1 A submission of Proposed Concrete Repair Products by Contractor, including review by 

Consultant. 
.2 A review of the existing concrete surfaces by the Contractor and Consultant. 
.3 Demarcation of repair areas by Contractor. 
.4 Review of demarcated repair areas by the Consultant. 
.5 Direction to proceed with demarcated areas by the Consultant. 

 
1.7 INSPECTION 

.1 In scheduling work, allow for a minimum of three (3) Working Days following demarcation of removal 
areas for Consultant on-site review to occur and five (5) Working Days for Consultant direction on the 
repair area. 
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.2 No repair material to be placed without written authorization from Consultant following their review of 
the work including surface preparation.  

 
 
1.8 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store, and handle all materials in accordance with the manufacturer’s specifications. 
 
 
PART 2 - PRODUCTS 

2.1 CRACK INJECTION RESIN 

.1 In water retaining structures: Foam-producing polyurethane resin as per manufacturer’s 
recommendations. Acceptable Products: ‘MME Flexible Resin’ Water-Reactive Polyurethane Resin 
by MME Multiurethanes Ltd. or approved alternate.  

 
 
2.2 GAUGES 

.1 In addition to the calibrated gauges required for use with the pumps and with the injection hose, 
additional gauges shall be available on site to replace those that malfunction. 

.2 Certificates of calibration, from an organization accredited by the Standards Council of Canada shall 
be supplied for each gauge certifying that the gauges are capable of measuring the pressure within a 
tolerance of ± 5 kPa. 

 
 
2.3 PUMPS 

.1 Equipment used for pressure injection shall be suitable for the intended use and compatible with the 
grout. 

.2 Pumps shall be positive displacement type and shall be capable of delivering a minimum of two litres 
of grout per minute. 

.3 Pumps shall be capable of developing a maximum regulated operating pressure at least equal to 
twice the effective pressure. 

.4 Pumps shall be equipped with a calibrated gauge and shall be capable of accurately maintaining an 
effective operating pressure of 50 kPa or less. 

.5 Plural component pumps shall be used when multicomponent solution grouts are used. 

.6 Hand cartridge pumps shall not be used unless the volume of crack repair is less than one litre of 
resin for 100 m2 of gross repair area. 

 
 
2.4 MIXERS 

.1 Static In-Line Mixers: 
.1 Static in-line mixers shall produce a homogeneous grout and shall be sized to accommodate the 

minimum and maximum anticipated flow rates. 
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.2 Static mixers shall have the manufacturer’s plate attached showing the following mixer 
information: 
.1 Size. 
.2 Type. 
.3 Maximum operating pressure. 

.2 Agitating Mixer 
.1 Agitating mixers shall have a power-driven paddle mixing head and produce a homogeneous 

component. 
.2 The speed of the mixers shall be variable to a maximum of 500 rpm. 

 
 
2.5 INJECTION HOSES 

.1 Injection hoses shall have a rated working pressure equal to or greater than the maximum pump 
operating pressure and shall be equipped with a calibrated gauge at the injection port end. 

 
 
2.6 INJECTION PORTS 

.1 Injection ports shall be removable or non-metallic insert type units. The pressure capacity of the 
injection ports shall be at least equal to the maximum operating pressure of the pump. All injection 
ports shall be equipped with a shut-off valve or other mechanical means of closure under pressure. 

.2 Surface mounted injection ports shall not be used. 
 
 
2.7 AIR COMPRESSOR 

.1 Compressed air shall be free from oil and water when tested according to ASTM D4285. 
 
 
2.8 DRILLS 

.1 Drilling of the injection holes shall be performed using a rotary percussion or rotary diamond type 
drill. 

.2 Percussion drilling equipment shall not be used for drilling holes greater than 26 mm diameter and 
holes within 150 mm of any edge of concrete. 

.3 Only holes 26 mm or less in diameter shall be drilled within 50 mm of any free edge of concrete. 
 
 
2.9 ROUTING EQUIPMENT 

.1 Routing equipment shall be any of the following: 
.1 Concrete router. 
.2 Hand-held grinding wheel or a multi-bladed cut-off saw equipped with abrasive or diamond 

blades. 
.3 Multi-bladed floor saw cutting equipment equipped with diamond blades. 
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PART 3 - EXECUTION 

3.1 GENERAL 

.1 Installation of all accessories and material shall be according to the manufacturer’s recommendations 
and as specified in the submitted work plan. 

.2 Work shall only proceed when the temperature of the concrete is 5 °C or greater. 

 
 
3.2 ACCESS 

.1 Adequate access shall be provided to facilitate: 
.1 Performance of work. 
.2 Review and measurement of the work by the Consultant. 

 
 
3.3 CRACK IDENTIFICATION 

.1 Prior to commencement of the work, the cracks requiring repair, as identified by the Consultant shall 
physically marked as to their extent in the presence of the Consultant. 

.2 This information shall be recorded and a copy submitted to the Consultant. 
 
 
3.4 DRILLING FOR INJECTION PORTS 

.1 Injection holes shall be drilled, on each side of the crack, at a 45° angle to the surface of the 
concrete. The holes shall be located such that they intersect the crack section at approximately the 
midpoint, and they shall extend through the crack section. The holes shall be sized to accommodate 
the injection ports. The spacing of the holes shall not exceed the depth of the crack or 200 mm, and 
the holes shall be alternated from one side of the crack to the other. 

.2 Prior to installation of the injection ports each hole shall be individually cleaned of all deleterious 
material by an air-water blast to completely remove all drill cuttings from the hole. 

.3 Injection ports shall be inserted into the holes and sealed. The inserted end of the injection port shall 
not extend beyond the point at which the drilled hole intersects the crack. 

 
 
3.5 CLEANING AND FLUSHING 

.1 After the injection ports have been inserted, cracks shall be flushed in accordance with the 
manufacturer’s recommendations to remove all deleterious material prior to the injection of grout. 
The flushing material shall be injected through the injection port and continued until it exudes from 
the adjacent injection port and the crack is thoroughly cleaned. This flushing shall proceed from one 
end of the crack to the other. 
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3.6 SURFACE PREPARATION AND SEALING 

.1 Surface opening of the cracks shall be sealed prior to injection. 

.2 The surface of the concrete shall be mechanically cleaned for a distance of 25 mm each side of the 
crack sections to prepare a clean substrate for bonding of the surface sealing compound. The 
surface preparation and sealing shall be as recommended by the manufacturer of the surface sealing 
material. 

.3 The surface sealing material shall completely confine the injection grout to the crack section with only 
the injection ports providing access. The surface sealing material shall withstand the maximum 
injection pressure without developing leakage along the crack section. 

.4 Surface sealing of passive cracks shall not commence until at least one hour after the final air flush. 

 
 
3.7 INJECTION OF GROUT 

.1 General: 
.1 Injection of grout shall proceed from the injection port at the lowest elevation of the crack and 

continue upwards along the crack on an injection port to injection port basis without interruption 
to the other end of the crack. The injection nozzle shall not be moved to the adjacent injection 
port until grout is showing at the next higher adjacent injection port or refusal criteria is 
developed. 

.2 While under pressure, each injection port shall be sealed immediately after completion of 
injection at that injection port. 

.3 When a maximum operating pressure greater than 3 Mpa is required to inject the grout, the 
injection operation shall cease until the Contractor determines why this operating pressure is 
required. 

.2 Monitoring: 
.1 The volume of grout used within each five metres of crack length shall be recorded. The pump 

gauge pressure shall be recorded every 10 minutes. The volume of grout and pump pressure 
shall be related to the crack location. 

.2 The records shall indicate crack location and number, injection port spacing and confirmation of 
grout showing or refusal. A copy of the recorded information shall be submitted to the Consultant 
at the end of each Day. 

.3 Effective Pressure: 
.1 When calculating the effective pressure, the head losses shall be determined prior to 

commencement of injection. 
.2 Head losses shall be determined in the presence of the Consultant by performing a pressure flow 

test, through the equipment, for each equipment configuration used. 

.4 Ratio Test: 
.1 Plural component injection equipment proportioning shall be verified in the presence of the 

Consultant by measuring the volume output of material in the pressure lines at least once for 
each two hours of operation. 

.2 When deviation from the manufacturer’s specified proportioning ratio exceeds 5%, immediate 
adjustment or replacement of the equipment is required. 
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.5 Pot Life Determination: 
.1 Prior to commencing the grouting operation, a sample shall be taken from the material containers 

on site and manually proportioned to the specified component ratio in the presence of the 
Consultant. The total sample size shall be 200 ml, and the same size container shall be used for 
each sample taken. 

.2 The temperature of the material at the time of mixing and the pot life of the mixed material shall 
be recorded. 

.3 The proportions of materials and pot life shall conform to those specified in the original 
submissions. 

.4 An additional sample shall be taken from the end of the injection hose and a further pot life 
determination performed. 

.5 During grouting material samples shall be taken on a frequency of at least one per hour of 
operation and the pot life recorded. 

.6 Deviation from the proportions and pot life specified shall result in immediate discontinuance of 
use of the material. 

.7 All records shall be submitted to the Consultant at the end of each Working Day. 
 
 
3.8 SURFACE FINISHING 

.1 Surface finishing shall not proceed until the curing period, as specified by the material supplier, has 
elapsed. Surface finishing shall consist of removal of the injection ports and the surface sealant flush 
with the original concrete surface. Core holes and holes left after the removal of injection ports shall 
be filled with a cement-based non-shrink grout after the surface sealant has been removed. 

.2 Where the crack is not completely filled to the injection surface, the crack shall be filled with a 
compatible material acceptable to the Consultant. The material shall be applied according to the 
manufacturer’s recommendations. 

 
 
3.9 CORING 

.1 Upon request by the Consultant, the Contractor shall take a 75 mm diameter test core for each 
completed ten-metre increment of injected crack for the full depth of the crack at no additional cost to 
the Owner.  

.2 Coring shall be completed within 1½ to 2 hours after injection, at locations specified by the 
Consultant. The ten-metre increment is the length of a continuous crack or a cumulative 
measurement of cracks of lesser length. The cores shall be submitted to the Consultant. Similar 
coring shall be done to check remedial work. 

.3 Filling of Core Holes: 
.1 Following the extraction of cores all slurry and other debris shall be removed from the core holes. 

The holes shall be blasted with compressed air and filled with non-shrink grout flush with the 
surface of the concrete. 

.2 Surface preparation, mixing, installation, and curing shall be according to the manufacturer’s 
recommendations. 
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3.10 REMEDIAL ACTION 

.1 The failure of the test cores to meet the Quality Assurance requirements specified in PART 1 shall be 
sufficient cause for immediate review and adjustment of the method of injection. The ten-metre 
increments represented by the failed test cores shall be repaired such that at least 80% of the crack 
depth is filled. The method of repair shall be submitted to the Consultant prior to the commencement 
of the work. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 American Concrete Institute (ACI): 
 ACI 301, Specifications for Structural Concrete. 
 ACI 308, Guide to Curing Concrete. 

.2 ASTM International (ASTM): 
 ASTM A82, Steel Wire, Plain, for Concrete Reinforcement. 
 ASTM A123, Standard Specification for Zinz (Hot-Dip Galvanized) Coatings on Iron and Steel 

Products. 
 ASTM A185, Steel Welded Wire Fabric, Plain, for Concrete Reinforcement. 
 ASTM A416, Steel Strand, Uncoated Seven Wire for Prestressed Concrete. 
 ASTM A421, Stress-Relieved Steel Wire for Prestressed Concrete. 
 ASTM A497, Welded Deformed Steel Wire Fabric for Concrete Reinforcement. 
 ASTM A615, Deformed and Plain Carbon-Steel Bars for Carbon Reinforcement. 
 ASTM A666, Annealed or Cold-Work Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.  
 ASTM F3125/F3125M - High Strength Structural Bolts, Steel and Alloy Steel, Heat Treated, 

120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch and Metric 
Dimensions. 

.3 Canadian Precast/Prestressed Concrete Institute (CPCI): 
 CPCI Design Manual – 5th Edition. 
 Fire Resistance Ratings for Prestressed and Precast Concrete. 

.4 Canadian Standards Association (CSA): 
 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
 CAN/CSA A23.2, Methods of Test for Concrete. 
 CAN/CSA A23.3, Design of Concrete Structures. 
 CAN/CSA A23.4, Precast Concrete – Materials and Construction. 
 CAN/CSA A283, Qualification Code for Concrete Testing Laboratories. 
 CAN/CSA A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, 

A3004 and A3005). 
 CSA-G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/ 

Structural Quality Steel. 
 CAN/CSA S269.3, Concrete Formwork. 
 CSA W47.1, Certification of Companies for Fusion Welding of Steel. 

 CSA W59, Welded Steel Construction (Metal Arc Welding). 
 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction. 

.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
 Safety Data Sheets (SDS). 

.6 International Concrete Repair Institute (ICRI): 
 ICRI 310.2R – Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, 

Polymer Overlays, and Concrete Repair. 

.7 National Research Council (NRC): 
 National Building Code of Canada (NBC). 
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.8 Precast Concrete Institute (PCI): 
 PCI Manual for Design of Hollowcore Slabs. 
 PCI MNL 116, Manual for Quality Control for Plants and Production of Precast and 

Prestressed Concrete Products. 
 PCI MNL-124, Design for Fire Resistance of Precast/Prestressed Concrete. 
 PCI MNL-127, Standards and Guidelines for the Erection of Precast Concrete Products. 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data: 
 Submit precast concrete manufacturer's instructions, printed Product literature and data sheets 

for proprietary materials used in precast concrete hollowcore planks and include product 
characteristics, performance criteria, physical size, finish, and limitations. 
.1 Indicate standard component configuration, design loads, deflections, and cambers. 

 Submit two (2) copies of WHMIS SDS in accordance with Division 01. 

.3 Mix Designs:  
 Submit concrete mix designs including as a minimum: 

.1 Concrete. 

.2 Grout. 

.4 Shop Drawings:  
 Submit drawings for precast concrete hollowcore planks stamped and signed by professional 

engineer registered or licensed in Ontario, Canada.  
 Shop Drawings are to indicate, at a minimum: 

.1 Design loads including uniformly distributed loads and concentrated loads and loads 
transferred to hollowcore panels through embedded elements.  

.2 Design capacities of hollowcore planks calculated in accordance with the relevant 
standards.  

.3 Layout of precast hollowcore planks, including sections to be filled solid.  

.4 Details of joints and connections between planks.  

.5 Connection details of planks to other construction (supporting structure) such as walls, 
beams, etc.  

.6 Edge and support conditions.  

.7 Dimensions. 

.8 Openings to be completed in the shop including size and location.  

.9 Openings intended to be field cut including size and location.  

.10 Relationship to adjacent materials. 

.5 Prestressing Strands: Certified mill test reports to be submitted to Consultant upon request.  

.6 Installation Data:  
 Handling control and storage of hollowcore planks. 
 Fabricator’s installation requirements including any temporary support requirements, and 

procedures and perimeter conditions requiring special attention. 
 Procedures for field installed openings.  
 Protection of hollowcore planks following installation before enclosed within building envelope. 
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.7 Closeout Review Report: The precast concrete manufacturer shall supply a final sign-off report 
stating that the installation is in general conformance with their installation drawings and their 
requirements. Report shall be sealed by the Professional Engineer responsible for the Shop 
Drawings.  

 
 
1.3 QUALITY ASSURANCE 

.1 Retain a professional engineer registered or licensed in Ontario, Canada, with experience in precast 
concrete hollowcore plank design of comparable complexity and scope, to perform following services 
as part of work of this Section:  
.1 Design of precast concrete hollowcore planks.  
.2 Review, stamp, and sign fabrication and erection Shop Drawings and amendments.  
.3 Conduct on-site inspections and prepare and submit inspection reports verifying this part of work 

is in accordance with Contract Documents and reviewed Shop Drawings. Perform inspections 
prior to placing grout. 

.2 Pre-installation Meetings: In accordance with Division 01, convene pre-installation meeting one (1) 
week prior to beginning concrete works. 

 Ensure key personnel, site supervisor, Owner, Consultant, formwork contractor, concrete precast 
supplier representative, and materials testing agent attend. 
.1 Verify project requirements. 
.2 Contractor to discuss anchoring, reinforcing placement and weld plate locations, sleeve 

locations, and cautions regarding cutting or core drilling. 
.3 Placement of topping for hollowcore planks. 

.3 Fabricator: 
 Precast concrete manufacturers to be certified to Canadian Precast Concrete Quality Assurance 

(CPCQA) Certification Program in Commercial Precast and Prestressed Concrete Products 
(Structural) Category C2 prior to the time of bid. 

 Precast fabrication to meet the requirements of CSA-A23.4, including Annexes A and B, together 
with PCI MNL-116 and 117 and CPCQA certification requirements. 

 Only precast elements fabricated under the CPCQA plant certification program to be acceptable, 
and plant certification is to be maintained for the duration of fabrication, erection, and until 
warranty expires. 

.4 Erector: Company specializing in performing the work of this Section with minimum five (5) years 
documented experience. 

.5 Welding: 
 Perform welding to CSA W59 and CSA W186. 
 Welders to be qualified within previous twelve (12) months to CSA-W47.1. 

.6 Maintain plant records and quality control program during production of precast planks in accordance 
with CSA A23.4.  Make records available upon request. 

 
 
1.4 PERFORMANCE BASED SPECIFICATION 

.1 Precast concrete producer to meet the concrete performance criteria established within this 
specification. 

 Design in accordance with CSA A23.3 and CSA A23.4. 
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 Size components to withstand design loads as noted on the Contract Documents as well as all 
handling and erection stresses.  

 Design connections/attachments of precast elements for the factored seismic diaphragm 
loads/forces specified. Provide additional reinforcement to suit diaphragm loads including for 
shear collectors, struts and ties as indicated on drawings. 
.1 The concrete topping over the hollowcore is intended to be used as the primary diaphragm 

for the roof structure. A surface roughness to meet a minimum amplitude of 5 mm (CSP 6 in 
accordance with ICRI 310.2R) will be required on the top surface of the hollowcore.  

.2 Include for diaphragm shear transfer using cast in dowels using 400W steel reinforcement. 
Detail number and spacing to allow for loads to be transferred into collectors. 

 Locations and sizes of openings. Specify and coordinate any field opening requirements, 
limitations and tolerances. All openings larger than 150 mm diameter shall be completed in the 
shop. 

 Maximum allowable deflection of planks as per CSA-A23.3 and the contract documents. 
 Design components to accommodate construction tolerances, as per relevant CSA codes. 
 Precast components to be designed with concrete mix that will achieve a minimum specified 

compressive strength of 40 MPa at 28 days, with properties according to CSA-A23.1 for Class F-
2 exposure. Slump and air tests not applicable according to CSA-A23.1 Clause 8.9.6. 

 Components at the interface between of the precast and in-situ works (masonry) including solid 
filled sections have assumed a minimum specified compressive strength for the grout for the 
precast hollowcore to be 20 MPa at 28 days.  

 The precast concrete manufacturer shall be responsible for determining the camber on the 
hollowcore planks to produce a structure that can have the topping installed and the top surface 
sloped in accordance with the Contract Drawings.  

 
1.5 DELIVERY, STORAGE, HANDLING AND PROTECTION 

.1 Coordinate the requirements within this section with Division 01. 

.2 Deliver, store, and handle all materials in accordance with CSA A23.1. Store all precast concrete 
including hardware off the ground, covered in a dry place. Separate stacked members with battens 
across the full width of each bearing point.   

.3 For grout placements for the hollowcore plank works, ensure that this work including delivery, 
handling, protection is completed in accordance with CAN/CSA A23.1/A23.2. 

 
1.6 COORDINATION 

.1 Precast concrete manufacturer to provide information and drawings to Contractor to coordinate with 
other work having a direct bearing on work of this Section. 

.2 Contractor to coordinate field cut openings with affected Section.  
 
PART 2 - PRODUCTS 

2.1 ACCEPTABLE FABRICATORS 

.1 Coreslab Structures (ONT) Incorporated.  

.2 Pre-con Precast Limited. 

.3 Stubbe’s Precast Incorporated. 
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2.2 MATERIALS 

.1 Concrete Materials: To CSA-A3000 and CSA-A23.1/A23.2. Minimum compressive strength of 40 
MPa at 28 days. 

.2 Prestressing Steel Strands: 
 Seven Wire Stressed Relieved: To ASTM A416/A416M with supplement for low relaxation wire. 
 Single Wire Stressed Relieved: To ASTM A421/A421M with supplement for low relaxation wire. 
 Grade of sufficient strength commensurate with member design. 

.3 Reinforcing Steel: To CSA G30.18, deformed steel bars. 

.4 Cement Grout: Minimum compressive strength of 40 MPa at 28 days. 

.5 Concrete Topping: Refer to Section 03300 – Cast-in-Place Concrete. 

.6 Connecting and Supporting Devices: CSA-G40.20/G40.21 carbon steel; plates, angles, items cast 
into concrete, and inserts; fasteners to ASTM F3125. 

.7 Core Hole End Plugs: To dam the concrete or grout. 

.8 Bearing Pads: As required by precast concrete manufacturer.  

.9 Shims: Plastic. 
 
 
2.3 FABRICATION 

.1 To commence upon receipt of reviewed Shop Drawings and schedules. 

.2 Conform to CSA-A23.1 and CSA A23.4. 

.3 Embed anchors, inserts, plates, angles, and other items at locations indicated on reviewed Shop 
Drawings. 

.4 Provide for openings between planks and at ends to suit connections to supporting structure for 
diaphragm requirements.  

.5 Provide openings required by other Sections, at locations indicated on reviewed Shop Drawings. 

.6 Precast hollowcore planks containing hairline cracks which are visible but less than 0.5 mm in width 
and/or excessive in quantity require approval by Consultant prior to installation. 

.7 Precast hollowcore planks which contain honeycombs or other surface defects deep enough to 
expose prestressing strands shall be rejected.  

.8 Precast hollowcore planks that are damaged or have cracks greater than 0.5 mm / 0.02” in width 
shall be rejected.  

.9 All rejected precast hollowcore planks shall be removed from the site and replaced at no additional 
cost to the Owner.  
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2.4 COMPONENTS 

.1 Nominal Thickness: 356 mm as indicated on Structural Drawings.  

.2 Nominal Plank Width: 1220 mm nominal with special panels as required to suit building dimensions.  

.3 Allow for infill panels as required to suit indicated area. Infill panels using solid cast or cast-in place 
panels sections. 

 
 
2.5 FINISHES 

.1 Concrete Finish to CSA A23.4:  
 Top Surface: To accommodate specified topping design requirements.  
 Bottom Surface: Finish Grade B. 

.2 Connecting and Supporting Steel Devices: Hot-dip galvanized. 

.3 Finish of formed surfaces shall be as detailed on the Shop Drawings. 

.4 Submit a reference sample in accordance with CSA A23.4 clause 26.2.1.  
 
 
2.6 SOURCE QUALITY CONTROL AND TESTS 

.1 Provide testing and analysis of all site-placed concrete and grout associated with the 
hollowcore planks.  

.2 Provide shop inspection and testing for stressing strands. 

.3 Test samples in accordance with specified standards. 
 
 
PART 3 - EXECUTION 

3.1 EXAMINATION AND COORDINATION 

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for precast concrete hollowcore plank installation in accordance with 
precast concrete manufacturer's written instructions. 

 Visually inspect substrate prior to commencing with Work of this section in presence of 
Consultant. 

 Inform Consultant of unacceptable conditions immediately upon discovery. 
 Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from Consultant. 

.2 Bearing surfaces shall be flat and free of irregularities.  Before erection, verify that bearing surfaces 
are sized to provide the required clearances. Correct bearing surface irregularities with non-shrink 
grout and/or grinding as required. Provide bearing pads only as required by precast concrete 
manufacturer’s design.   

.3 Ensure that surface profile is verified at time of receipt in accordance with the performance 
requirements.  
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3.2 ERECTION 

.1 Do not place precast concrete hollowcore slabs on masonry bearing surfaces until the structure has 
reached a minimum of 75% of it’s design strength in field curing, but not less than 7 days. Staged 
construction has not been considered in the design of the finished structure. 

.2 Prior to erection and again after installation, check precast concrete for damage such as cracking, 
spalling, and honeycombs. Precast concrete that does not meet the surface finish requirements 
specified in Part 2 shall be repaired or removed and replaced at the Contractor’s expense. 

.3 Erect members without damage to structural capacity, shape, or finish. Replace or repair damaged 
members to the satisfaction of the Consultant.  

.4 Align and maintain uniform horizontal and end joints, as erection progresses. 

.5 Maintain any temporary bracing if required for the supporting structure components or to avoid any 
rotation or excessive deflections of the supporting components. 

.6 Install bearing pads at bearing ends of planks as required. 

.7 Erect members level and plumb to the tolerances specified in CSA A23.3 and A23.4.  

.8 Adjust differential camber between precast members to tolerance before final attachment and 
grouting. 

.9 Adjust differential elevation between precast members to tolerance before final attachment and 
grouting. 

.10 Grout all plank joints, trowel smooth. Ensure to solidly pack entire depth of keyway flush to the top of 
precast. Prevent leakage or droppings of grout through the assembled deck. Any grout that seeps 
through the deck shall be removed before it hardens. Grouting shall not start until all units are in 
place. 

.11 Transition differential elevation of adjoining planks with grout to a maximum slope as required to suit 
materials to be placed above. Differential camber in excess of 6 mm shall be dressed with non-shrink 
grout as per Section 03300 – Cast-in-Place Concrete.  

.12 Secure units in place according to erection drawings. Perform welding in accordance with CSA W59. 
Coordinate connection to load bearing and lateral force resisting system as shown on Contract 
Drawings.  

.13 Ensure that openings for diaphragm connections are in accordance with Contract Drawings and Final 
Hollowcore Shop Drawings.  

.14 Field cut holes and openings up to 150 mm in diameter to be cored or drilled by the trade requiring 
them, subject to the approval of the precast concrete manufacturer and in accordance with reviewed 
Shop Drawings.  

.15 All openings shall be shown on the Shop Drawings: 
 Openings up to 150 mm in diameter may be cored or drilled on site by the trade requiring them, 

subject to the approval of the precast concrete manufacturer and in accordance with reviewed 
Shop Drawings.  

 Openings larger than 150 mm shall be provided in the shop. 
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.16 Do not cut any reinforcing without prior approval of the precast concrete manufacturer and 
Consultant. 

 
3.3 CONSTRUCTION LOADS 

.1 Loads shall not be placed on precast hollowcore planks until all keyways are fully grouted with grout 
having achieved the minimum specified design strength, and/or as instructed in writing by the precast 
concrete manufacturer.  

.2 In no case shall concentrated loads or construction loads exceeding the design loads be placed on 
the hollowcore planks.  

 
3.4 FIELD QUALITY CONTROL 

.1 Structural Engineer responsible for the design of precast concrete hollowcore planks, or his/her 
authorized representative, shall inspect the work following erection and again at completion and shall 
issue a report to the Consultant.  

.2 Materials or work not meeting the requirements of this Specification or the reviewed Shop Drawings 
shall be rejected.  

.3 Manufacturer's Field Services:  
 Obtain written report from manufacturer verifying compliance of work, in handling, installing, 

applying, protecting and cleaning of Product and submit Manufacturer's Field Reports as 
described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.  

 
3.5 CLEANING 

.1 Refer to Division 01 for requirements for progress and overall cleaning.  

.2 Clean weld marks, dirt, or blemishes from surface of exposed members, caused by the work of this 
Section. 

.3 Clean field welds with wire brush and touch up with galvanized paint. 

.4 Upon completion of the work of this Section, remove all surplus materials and debris from this site. 
 
3.6 PROTECTION OF FINISHED WORK 

.1 Refer to Division 01 for general requirements on protection of work at completion.  

.2 Protect members from physical damage and from water infiltration and freezing immediately following 
installation.  

.3 Protect members from damage caused by field welding or erection operations performed by the work 
of this Section. 

.4 Provide non-combustible shields during welding operations, as required. 

.5 Protect hollowcore planks in accordance with precast concrete manufacturer’s instructions. 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 American Concrete Institute (ACI) 
.1 ACI 301, Specifications for Structural Concrete. 
.2 ACI 308, Guide to Curing Concrete. 

.2 ASTM International (ASTM) 
.1 ASTM A82, Steel Wire, Plain, for Concrete Reinforcement. 
.2 ASTM A123, Standard Specification for Zinz (Hot-Dip Galvanized) Coatings on Iron and Steel 

Products. 
.3 ASTM A185, Steel Welded Wire Fabric, Plain, for Concrete Reinforcement. 
.4 ASTM A416, Steel Strand, Uncoated Seven Wire for Prestressed Concrete. 
.5 ASTM A421, Stress-Relieved Steel Wire for Prestressed Concrete. 
.6 ASTM A497, Welded Deformed Steel Wire Fabric for Concrete Reinforcement. 
.7 ASTM A615, Deformed and Plain Carbon-Steel Bars for Carbon Reinforcement. 
.8 ASTM A666, Annealed or Cold-Work Austenitic Stainless Steel Sheet, Strip, Plate, and Flat Bar.  
.9 ASTM F3125/F3125M - High Strength Structural Bolts, Steel and Alloy Steel, Heat Treated, 120 

ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch and Metric Dimensions. 

.3 Canadian Precast/Prestressed Concrete Institute (CPCI): 
.1 CPCI Design Manual – 5th Edition. 

.4 Canadian Standards Association (CSA): 
.1 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
.2 CAN/CSA A23.2, Methods of Test for Concrete. 
.3 CAN/CSA A23.3, Design of Concrete Structures. 
.4 CAN/CSA A23.4, Precast Concrete – Materials and Construction. 
.5 CAN/CSA A283, Qualification Code for Concrete Testing Laboratories. 
.6 CAN/CSA A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 

and A3005). 
.7 CAN/CSA S269.3, Concrete Formwork. 
.8 CSA W186, Welding of Reinforcing Bars in Reinforced Concrete Construction. 

.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets (SDS). 

.6 International Concrete Repair Institute (ICRI) 
.1 ICRI 310.2R – Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, 

Polymer Overlays, and Concrete Repair. 

.7 National Research Council (NRC): 
.1 National Building Code of Canada (NBC). 

.8 Precast Concrete Institute (PCI) 
.1 PCI Manual for Design of Hollowcore Slabs. 
.2 PCI MNL 116, Manual for Quality Control for Plants and Production of Precast and Prestressed 

Concrete Products. 
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.3 PCI MNL-124, Design for Fire Resistance of Precast/Prestressed Concrete. 

.4 PCI MNL-127, Standards and Guidelines for the Erection of Precast Concrete Products. 
 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submittals in accordance with Division 01. 

.2 Quality Control Plan 
.1 Incorporate the receiving, storage and installation of the precast concrete launders into the Concrete 

Quality Control Plan identified in Section 03300 – Cast-in-Place Concrete including: 
.1 Review of delivered components at site. 
.2 Handling control and storage of precast sections. 
.3 Existing conditions for placement of precast sections. 
.4 Installation quality control for grout, reinforcing, installation, etc.  
.5 Protection of precast sections following installation for duration of construction works. 
.6 Final quality control of the precast sections prior to leaving precast facility including supporting 

reporting by precast design engineer (in employ of precast manufacturer).  
.2 Submit Concrete Quality Control Plan to Consultant to the timelines identified in Section 03300 – 

Cast-in-Place Concrete. 
.3 The reviewed Quality Control Plan shall be implemented and followed by the Contractor for all 

precast concrete work on the project. 

.3 Submit concrete mix designs in accordance with the requirements stipulated in Section 03300 – cast-in-
place concrete.  

.4 Product Data: 
.1 Indicate standard component configuration, reinforcing layouts, design loads, deflections and 

cambers (if applicable), and any product limitations including handling of the precast sections on site.  

.5 Shop Drawings: 
.1 Shop drawings shall be stamped and signed by a Professional Engineer licensed in the Province of 

Ontario and shall include as a minimum: 
.1 Design loads as identified under 1.4 – Performance Requirements including uniformly distributed 

loads and concentrated loads. 
.2 Design capacities of precast launder sections calculated in accordance with the relevant 

standards. 
.3 Layout of precast launders including reinforcing bar layouts and clear concrete cover. 
.4 Concrete properties in accordance with the mix design.  
.5 Details of joints and connections between precast sections. 
.6 Connection details of precast sections to other construction (supporting structure) such as walls, 

corbels, slabs, etc. 
.7 Edge and support conditions. 
.8 Dimensions. 
.9 Relationship to adjacent materials. 
.10 Handling and shipping requirements at site.  

.6 Prestressing Strands: Certified mill test reports to be submitted to Consultant upon request. 

.7 Manufacturer’s Instructions: submit manufacturer’s installation instructions and special handling criteria, 
installation sequence and cleaning procedures. 
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.8 Closeout Review Report: Prior to release and shipping of the precast launders, the precast manufacturer 
shall supply a final sign-off report stating that the fabrication of the launders is in general conformance 
with the fabrication drawings and their requirements. The sign-off report shall confirm the condition of the 
launders as they were released for shipping. Sign-off report shall be sealed by a Professional Engineer 
licensed in the Province of Ontario, in the employ of the precast manufacturer. 

 
 
1.3 QUALITY ASSURANCE 

.1 Fabricator: 
.1 Precast concrete manufacturers to be certified to Canadian Precast Concrete Quality Assurance 

(CPCQA) Certification Program in Commercial Precast and Prestressed Concrete Products 
(Structural) Category C2 prior to the time of bid. 

.2 Precast fabrication to meet the requirements of CSA A23.4:16 (R2021), including Annexes A and B, 
together with PCI MNL-116 and CPCQA certification requirements. 

.3 Only precast elements fabricated under the CPCQA plant certification program to be acceptable, and 
plant certification is to be maintained for the duration of fabrication, erection, and until warranty 
expires. 

.2 Perform welding to CSA W59-13 and CSA W186-M1990 (R2016). 

.3 Welder: Qualified within previous twelve (12) months to CSA W47.1:19. 

.4 Maintain plant records and quality control program during production of precast sections. Make records 
available upon request. 

.5 Erector: Company specializing in performing the work of this section with minimum ten (10) years 
documented experience. 

.6 Design precast concrete members under direct supervision of a Professional Structural Engineer 
experienced in design of this Work and licensed in the Province of Ontario. 

 
 
1.4 PERFORMANCE REQUIREMENTS 

.1 The Precast Concrete producer to meet the concrete performance criteria established within this 
specification. 

.2 Design components to withstand the following specified design loads with accompanying load 
combinations in accordance with OBC 2012 and CSA S900.2: 
.1 Full water and dead loads. 
.2 Lateral loads due to weir attachment (coordinate with drawings). 
.3 Uplift loads. 
.4 Environmental loads. 
.5 Temperature variation in accordance with the local temperatures and guidance in NBCC 2015 

Structural Commentaries. 
.6 All handling and erection stresses. 

.3 Maximum Allowable Deflection of precast launder sections should not exceed L/360 or 10mm, whichever 
is less.  

.4 Design components to accommodate construction tolerances, as per relevant CSA codes. 
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.5 Precast components to be designed with concrete mix that will achieve a minimum specified compressive 
strength of 40 MPa at 28 days, with additional properties according to CSA A23.1:19 Table 2 for Class C-
1 exposure.   

.6 Components at the interface between the precast and in-situ works (cast-in-place concrete) have 
assumed a minimum specified compressive strength for grout of 40 MPa at 28 days. 

 
 
1.5 REGULATORY REQUIREMENTS 

.1 Conform to applicable code for design load and on-site handling requirements. 
 
 
1.6 DELIVERY, STORAGE AND HANDLING 

.1 Coordinate the requirements of this section with Division 1. 

.2 Deliver, store and handle materials in accordance with the Concrete Quality Control Plan and the 
manufacturer’s written instructions. Store all precast concrete off the ground, covered and in a dry place. 
Ensure all concrete materials are handled in accordance with CAN/CSA A23.1. 

.3 Protect materials during handling and installation to prevent damage.  
 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Materials: to CAN/CSA-A3000, CSA A23.1/A23.2. 

.2 Prestressing Steel Strands: 
.1 Seven Wire Stress Relieved – ASTM A416/A416M with supplement for low relaxation wire. 
.2 Single Wire Stress Relieved – ASTM A421/A421M with supplement for low relaxation wire. 
.3 Grade of sufficient strength commensurate with member design. 

.3 Reinforcing Bars: to CSA G30.18, Grade 400W, deformed steel bars. 

.4 Cement Grout: In accordance with Section 03300 – Cast-in-Place Concrete 

.5 Joints: Coordinate with Drawings and Specification 03600 – Joints and Accessories.  

.6 Gaskets: Coordinate with Specification 03600 – Joints and Accessories.  
 
 
2.2 ACCESSORIES 

.1 Connecting and Supporting Devices: Refer to Drawings. Coordinate weir plates with Mechanical 
Drawings. 

.2 Bearing Pads: As required by precast manufacturer. 

.3 Shims: Plastic. 
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2.3 FABRICATION 

.1 To commence upon receipt of approved shop drawings and schedules. 

.2 Conform to CSA A23.4:16 (R2021). 

.3 Embed anchors, inserts, plates, angles, and other items at locations indicated on approved shop 
drawings. 

 
 
2.4 COMPONENTS 

.1 Nominal dimensions to be as indicated in the contract documents. 
 
 
2.5 FINISHES 

.1 Precast launders which consist of honeycombs or other surface defects deep enough to expose 
prestressing strands or reinforcing steel shall be rejected. 

.2 Precast launders containing hairline cracks which are visible but less than 0.5mm in width and/or 
excessive in quantity require approval by Consultant prior to installation. 

.3 Precast launders that are damaged or have cracks greater than 0.5mm in width shall be rejected and 
replaced at no additional cost to the Owner. 

.4 All rejected precast launders shall be removed from site and replaced at no additional cost to the Owner. 

.5 Connecting and Supporting Steel Devices: Prime painted. 
 
 
2.6 FABRICATION TOLERANCES 

.1 Conform to CSA A23.4:16 (R2021). 
 
 
2.7 SOURCE QUALITY CONTROL AND TESTS 

.1 Provide testing and analysis of all site-placed concrete and grout associated with the precast concrete 
launders. 

.2 Provide shop inspection and testing for prestressing strands. 

.3 Test samples in accordance with the specified standards. 
 
 
PART 3 - EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: Comply with manufacturer’s written recommendations or specifications, including product 
technical bulletins, handling, storage and installation instructions, and data sheets. 
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3.2 FABRICATION 

.1 Do concrete work in accordance with Section 03300, Cast-in-Place Concrete. 

.2 Fabricate launders in accordance with details provided in the contract documents. Provide reinforcing 
steel as required to achieve the indicated clear spans. 

.3 Set pulling irons and other built-in items in place prior to placing concrete. 
 
 
3.3 EXAMINATION 

.1 General Contractor to verify that site conditions are ready to receive work and field measurements are as 
indicated on approved drawings. 

.2 Verify supporting structure is ready to receive work. 
 
 
3.4 SURFACE REPAIR 

.1 Prior to erection and again after installation, Contractor shall check precast concrete for damage such as 
cracking, spalling, and honeycombs. Precast concrete that does not meet the surface finish requirements 
specified in Part 2 shall be repaired or removed and replaced at the Contractor’s expense. 

 
 
3.5 BEARING SURFACES 

.1 Bearing surfaces shall be flat and free of irregularities.  Before erection, the Contractor shall verify that 
bearing surfaces are sized to provide the required clearances. Correct bearing surface irregularities with 
non-shrink grout and/or grinding as required. Provide bearing pads only as required by launder 
manufacturer’s design. 

 
3.6 ERECTION 

.1 Erect members without damage to structural capacity, shape, or finish. Replace or repair damaged 
members to the satisfaction of the Consultant. 

.2 General Contractor to maintain any temporary bracing if required for the supporting structure components 
to avoid any rotation or excessive deflections of the supporting components. 

.3 Adjust differential elevation between precast members to tolerance before final attachment and grouting. 

.4 Secure units in place according to erection drawings. Perform welding in accordance with CSA W59-13. 

.5 Do not field cut or modify precast sections in any way without prior approval of the precast manufacturer 
and Consultant. 

 
3.7 ERECTION TOLERANCES 

.1 Erect members as indicated in the approved shop drawings, within allowable tolerances. 

.2 Erect to the tolerances as specified in CSA A23.4:16 (R2021). 
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3.8 CLEANING 

.1 Refer to Division 1 for requirements for progress and overall cleaning. 

.2 Clean weld marks, dirt and blemishes from surface of exposed members caused by the work of this 
Section. 

.3 Upon completion and verification of performance of installation, remove all excess materials, rubbish, 
tools and equipment from the site. 

 
 
3.9 PROTECTION OF FINISHED WORK 

.1 Refer to Division 1 for general requirements on protection of Work at completion. 

.2 Protect members from physical damage and damage caused by field welding or erection operations 
performed by the work of the Section. 

.3 Provide non-combustible shields during welding operations, as required. 

.4 Contractor shall protect precast launders in accordance with the Quality Plan. 
 
 
 

END OF SECTION 
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PART 1- GENERAL 

1.1 REFERENCES 

.1 American Concrete Institute: 
.1 ACI 301, Specifications for Structural Concrete. 
.2 ACI 303R, Guide to Cast-in-Place Architectural Concrete Practice. 
.3 ACI 308R, Guide to External Curing of Concrete. 

.2 ASTM International: 
.1 ASTM C171, Standard Specification for Sheet Materials for Curing Concrete. 
.2 ASTM C309, Liquid Membrane-Forming Compounds for Curing Concrete. 
.3 ASTM C1315, Standard Specification for Liquid Membrane-Forming Compounds Having Special 

Properties for Curing and Sealing Concrete. 
.4 ASTM E1155M, Standard Test Method for Determining FF Floor Flatness and FL Floor 

Levelness Numbers (Metric). 

.3 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB-25.20, Surface Sealer for Floors. 

.4 CSA International: 
.1 CAN/CSA A23.1, Concrete Materials and Methods of Concrete Construction. 
.2 CAN/CSA A23.2, Methods of Test for Concrete. 

.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets (SDS). 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data: 
.1 Provide manufacturer’s printed Product literature and data sheets for concrete finishes and 

include Product characteristics, performance criteria, physical size, finish and limitations. 
.2 Submit WHMIS Safety Data Sheets for all Products. 
.3 Include application instructions for concrete floor treatment(s). 

.3 Submit written declaration that the components used are compatible and will not adversely affect 
finished flooring Products and their installation adhesives. 

 
 
1.3 CONCRETE QUALITY CONTROL PLAN 

.1 Coordinate all works within this Section with the Concrete Quality Control Plan and Section 03300 
Cast-in-Place Concrete.  

.2 Include procedures related to floor finish tolerances including methods to measure and verify floor 
flatness requirements have been met.  
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1.4 QUALITY ASSURANCE 

.1 Pre-installation Meetings: in accordance with Division 01, convene pre-installation meeting one (1) 
week prior to beginning concrete works. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, Concrete Finisher, concrete producer, 

and materials testing agent attend. 
.1 Verify project requirements. 

 
 
1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store, and handle all materials in accordance with CSA A23.1 and manufacturers 
instructions.  

 
 
1.6 VERIFICATION OF FLOOR FLATNESS AND LEVELNESS 

.1 Surfaces shall be considered to comply with the F-Number tolerances if the overall combined values 
of the entire floor installation are greater than or equal to the overall F-Number specified in Table 21 
of CAN/CSA A23.1 for the specified floor finish category, with no placement less than 60% of the 
specified overall value. 

 
 
PART 2 - PRODUCTS 

2.1 CURING MATERIALS 

.1 Materials used for curing shall be in accordance with CSA A23.1.  

.2 Water shall be clean and shall not contain any deleterious substances. Water to meet the 
requirements of ASTM C94/C94M. 

.3 Plastic film used as a moisture barrier for curing concrete shall comply with ASTM C171.  
 
 
2.2 CURING AND SEALING COMPOUNDS 

.1 For interior or exterior applications subject to paint, resilient tile or resilient flooring: 
.1 Curing Compounds shall be a dissipating, VOC-compliant, water-based, liquid membrane 

forming, including a fugitive dye, conforming to CAN/CSA-A23.1 and ASTM C309, Type 1-D. 
Products shall be suitable for intended application. 

.2 Acceptable Products: 
.1 ‘1100’ by W.R. Meadows. 
.2 ‘Kurez DR VOX’ by Euclid Chemical. 
.3 ‘Resin Cure with Dye J11WD’ by Dayton Superior. 

.3 Provide white pigment to ASTM C309, Type II, Class A for hot weather work, where approved. 
Moisture loss not to exceed 4.0 kg/m3 in a 72-hour period when tested per ASTM C156. 

.2 For interior or exterior exposed applications: 
.1 Curing and Sealing Compounds, shall be a water based, VOC-compliant, clear, glossy, non-

yellowing acrylic emulsion, conforming to CAN/CSA-A23.1 and ASTM C309 Type 1, and ASTM 
C1315 Type 1, Class A.  
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.2 Acceptable Products: 
.1 ‘Florseal WB-25’ by Sika Canada. 
.2 ‘VOCOMP 30’ by W.R. Meadows. 
.3 ‘Super Diamond Clear VOX’ by Euclid Chemical. 

.3 Provide white pigments to ASTM C309 Type II, Class A for hot weather concrete, where 
approved. Moisture loss not to exceed 4.0 kg/m3 in a 72-hour period when tested per ASTM 
C156. 

 
 
2.3 AGGREGATE HARDENERS  

.1 Dry shake applied non-metallic aggregate. 
.1 Acceptable Products:  

.1 ‘Diamag 7’ by Sika Canada.  

.2 ‘MasterTop 100’ by Sika Canada.  

.3 ‘785 Genflor’ non-metallic floor hardener by W.R. Meadows. 

.4 ‘Surflex-TR’ by Euclid Chemical. 
 
 
PART 3 - EXECUTION 

3.1 FINISH FOR FORMED SURFACES 

.1 Non-exposed Concrete Finish: 
.1 A "rough form finish" as defined by CAN/CSA-A23.1 will be acceptable for surfaces not exposed 

to view in finished structure. 

.2 Exposed Concrete Finish: 
.1 A "smooth-form finish" as defined by CAN/CSA-A23.1 will be required for all surfaces exposed to 

view in finished structure and all liquid retaining structures, troughs, etc. 
.2 Utilize only new sheets of plywood coated with release agent and cone-type ties, unless noted 

otherwise. 
.3 Horizontal joints shall occur at same elevation on all visually related surfaces. 
.4 Patch all cone tie holes with an approved non-shrink, non-metallic grout. 

.3 Architectural Concrete Finish - where indicated on architectural Drawings: 
.1 Finish to CAN/CSA-A23.1 and ACI 303. 
.2 Form all recesses using dressed lumber. 
.3 Form chamfers at all outside corners formed by intersection of a vertical and horizontal surface, 

using dressed lumber. 
.4 Edges of plywood panels shall be milled to ensure tight contact with adjacent edges and 

surfaces. All edge joints shall be arranged symmetrically in any panel or surface. 
.5 Horizontal joints shall occur at same elevation on all visually related surfaces. 
.6 All joints and form tie patterns shall be arranged and approved by the Consultant before 

formwork is built. 
.7 Unless noted otherwise, install grey plastic set back plugs in cone tie holes. 

 
 
3.2 FLOOR FINISHING 

.1 Finish floors in accordance with CSA-A23.1. 
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.2 Slab and floor tolerance measurements shall be made in accordance with the F-Number system as 
specified in CSA-A23.1. 

 
.1 Use a steel trowelled finish for interior slabs. Finished surface to be free of any trowel marks, 

uniform in texture and appearance. Two passes with trowels are required on exposed concrete 
floors. 

.2 Concrete substrates that are to have finished flooring materials installed are to be clear of 
defects that will impact the installation and/or warranty of the flooring Product.  

.3 When the Contractor fails to meet the floor flatness requirements, submit proposed procedures for 
correction of floor flatness deficiencies for Consultant review. 

 
 
3.3 CURING 

.1 Cure all concrete in accordance with the requirements of CAN/CSA-A23.1.  

.2 Curing compounds shall not be used in the following scenarios: 
.1 Where curing compounds are not compatible with specified finishes.  
.2 Wet curing methods shall be used for liquid retaining structures for a minimum of seven (7) days. 
.3 Wet curing methods shall be used during hot weather concreting, unless otherwise approved by 

the Consultant. 
 
 
3.4 SURFACE PREPARATION  

.1 All newly cast concrete to receive any proprietary waterproofing/sealing agent to be water blasted 
and/or prepared to manufacturer’s requirements. Consult manufacturer’s literature for requirements 
prior to applying any Products to newly cast concrete. 

.2 Where moisture-sensitive finishes are to be applied to a concrete surface, the moisture conditions of 
the concrete shall be verified prior to its application in accordance with CSA A23.1 and 
manufacturer’s instructions. 

 
 
3.5 FLOOR SEALING  

.1 Unless noted otherwise, seal all exposed concrete floor areas, interior/exterior stairs and landings, 
exterior equipment pads, as well as concrete toppings with two coats of an approved sealing 
compound.  

.2 Preparation of surfaces, quantities used, and application procedures and installation precautions to 
be in strict compliance with manufacturer’s instructions and directions. 

 
 
3.6 FLOOR HARDENING 

.1 Refer to the Drawings for extent and coverage rate of floor hardeners. 

.2 Incorporate hardener into freshly floated concrete as a "dry shake". Adhere strictly to manufacturer's 
recommendations and directions. 
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.3 Incorporate integral hardener into the concrete mix at the time of batching for air-entrained concrete 
or for vertical or inclined applications. Adhere strictly to manufacturer's recommendations and 
directions. 

 
 
3.7 FINISH FOR EXTERIOR SLABS, EQUIPMENT PADS, STAIRS AND LANDINGS 

.1 Provide non-slip broom finish. 

.2 Seal with two coats of an approved sealer. 

.3 Harden where indicated on Drawings. 

.4 Provide a minimum thirty (30) calendar day drying period after moist curing for all concrete exposed 
to freeze-thaw or de-icing exposure when saturated. 

 
 
3.8 HIGH PERFORMANCE COATINGS 

.1 Refer to Division 07 for architectural coatings. 

.2 Refer to Division 09 for high performance coatings. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES  

.1 ASTM International: 
.1 ASTM D412, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-

Tension. 
.2 ASTM D624, Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and 

Thermoplastic Elastomer. 
.3 ASTM D1751, Standard Specification for Preformed Expansion Joint Filler for Concrete Paving 

and Structural Construction (Non extruding and Resilient Bituminous Types). 
.4 ASTM D1752, Standard Specification for Preformed Sponge Rubber Cork and Recycled PVC 

Expansion Joint Fillers for Concrete Paving and Structural Construction. 

.2 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB-37.2, Emulsified Asphalt, Mineral Colloid-Type, Unfilled, for Damp proofing and 

Waterproofing and for Roof Coatings. 
.2 CAN/ CGSB 41-GP, Polyvinyl Chloride Water Stop. 
.3 CAN/CGSB-51.34, Vapour Barrier, Polyethylene Sheet for Use in Building Construction. 

.3 Canadian Standards Association (CSA) International: 
.1 CAN/CSA-A23.3, Design of Concrete Structures. 

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets (SDS). 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data: 
.1 Submit manufacturer’s data sheets for joint sealants, fillers and accessories.  
.2 Submit manufacturer’s data sheets for waterstops. Clearly indicate which item(s) are to be used. 

.3 Shop Drawings: 
.1 Provide plan and/or elevation drawings showing proposed construction joint layout. 

.4 Prior to putting liquid retaining elements into service obtain field review of waterproof expansion joints 
by the manufacturer. Provide a letter from the manufacturer confirming that the expansion joint has 
been installed and cured in accordance with the manufacturer’s written instructions and is suitable for 
intended use. 

 
 
1.3 CONCRETE QUALITY CONTROL PLAN 

.1 Coordinate all works within this Section with the Concrete Quality Control Plan and Section 03300 
Cast-in-Place Concrete. 
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1.4 QUALITY ASSURANCE 
 

.1 Pre-installation Meetings: In accordance with Division 01, convene pre-installation meeting one (1) week 
prior to beginning concrete works. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, formwork contractor, concrete producer, 

and materials testing agent attend. 
.1 Verify project requirements. 

 
 
1.5 DELIVERY, STORAGE AND HANDLING 

.1 Deliver materials to site in manufacturer’s original, unopened containers and packaging, with labels 
clearly identifying Product name and manufacturer. 

.2 Store materials in a clean dry area and in accordance with manufacturer’s instructions.  

.3 Protect materials during handling and application to prevent damage.  
 
 
1.6 PROPRIETARY PRODUCTS 

.1 Contractor is to have waterstop and expansion joint Manufacturer’s representative on site for initial 
installation to provide training and verify the installation. Contractor to provide proof of this training upon 
request from the Consultant 

 
 
PART 2 - PRODUCTS 

2.1 JOINTS 

.1 Isolation Joints:  
.1 Unless noted otherwise on Drawings, isolation joint filler material shall be impregnated fiberboard 

suitable for interior and exterior applications. Acceptable Product: ‘Fibre Expansion Joint’ by 
W.R. Meadows.  

.2 Contraction Joints: 
.1 Interior Applications: Self-levelling two component epoxy urethane filler. Acceptable Products: 

‘Loadflex’ by Sika Canada, ‘Masterseal CR 190’ by Sika Canada, or ‘Rezi-Weld Flex’ by W.R. 
Meadows. 

.2 Exterior Applications: Non-sag elastic sealant complete with foam backer road. Acceptable 
Product: ‘Sikaflex Concrete Fix’ by Sika Canada. 

.3 Colour of joint filler to be selected by Consultant from Manufacturer’s standard colour line. 

.3 Construction Joints: 
.1 Vertical and horizontal applications within liquid retaining structures: Two component potable 

water approved, non-sag, polyurethane elastomeric sealant and breaker tape. Acceptable 
Product: ‘Sikaflex-2C NS EZ mix’ by Sika Canada.  

.4 Expansion joints: 
.1 All expansion joints and accessories shall be NSF 61 approved. 
.2 Provide factory made fabrications for all changes of direction, intersections and transitions. 
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.3 Expansion Joint Filler: Potable water approved pre-coated, pre-formed, pre-compressed self-
expanding joint system specifically designed for use with compressed expanding foam joint filler 
(waterproof).  
.1 Acceptable Product for interior of tunnel and below grade elements: ‘DSM System’ by Sika 

Emseal. 
.2 Acceptable Product for liquid retaining structures: ‘Submerseal’ by Sika Emseal. 
.3 Manufacturer to select sealant system appropriate to the movement, head pressure and 

design requirements at each joint location that meet the project Specifications. 
.4 Depth of seal as recommended by manufacturer. 

 
 
2.2 WATERSTOPS 

.1 All waterstops and accessories shall be NSF 61 approved. 

.2 Provide factory made fabrications for all changes of direction, intersections and transitions. 

.3 Provide grommets, pre-punched holes, or hog rings spaced at 300 mm on center along length of 
waterstop.  
.1 PVC waterstops: 

.1 Construction Joints: 
.1 Urethane PVC Waterstops to CGSB 41-GP-35M (Withdrawn), 152 mm x 9.5 mm flat 

ribbed profile, unless otherwise noted on Drawings.  
.2 Acceptable Product: ‘Item #679’ by Sika Greenstreak.  

.2 Expansion Joints:  
.1 Urethane PVC Waterstops to CGSB 41-GP-35M (Withdrawn), 230 mm x 9.5 mm ribbed 

with 25 mm center bulb, unless otherwise noted on Drawings.  
.2 Acceptable Product: ‘Item #735’ by Sika Greenstreak. 

.4 Hydrophilic Waterstops: 
.1 Sealing Material – construction joints for water retaining and below grade joints. Acceptable 

Products: ‘Hydrotite’ by Sika, ‘Hydrotite CJ-0725’ by MME Multiurethanes Ltd.  
.2 Urethane waterstop hydrophilic sealing material adhesive. Adhesive used for construction joint 

waterstop and sealant in accordance with manufacturer’s published recommendations. 
Acceptable Product: ‘Leakmaster’ by MME Multiurethanes Ltd.  

 
 
2.3 UNDERSLAB SLIP SHEET 

.1 (1)-15 mil thick polyethylene sheet(s) designed to perform as a slip sheet to minimize friction and 
restraint exerted by the subgrade. Acceptable Product: ‘Perminator’ by W.R. Meadows, ‘Stego Wrap’ 
by Stego Industries, or approved alternate. 

 
 
2.4 VAPOUR RETARDERS, AIR BARRIERS AND AIR-VAPOUR BARRIERS 

.1 Refer to Division 07 for vapour retarders, air barriers and air-vapour barriers.  
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2.5 NON-SLIP STAIR AND LANDING INSERTS 

.1 Cast-in place: 
.1 Base of heat-treated extruded aluminum alloy, abrasive filler to be a mixture of aluminum oxide 

and silicon carbide granular in epoxy matrix, abrasive shall project a minimum of 1.5 mm above 
finished surface.  

.2 Colour to be selected by Consultant from manufacturer’s full product line. 

.3 Acceptable Products: ‘Type R-315P’ by Balco Inc., ‘Type 231BF Supergrit Safety Treads’ by 
Wooster Products Inc., or approved alternate. 

.2 Retro Fit/Surface applied. 
.1 Single component stair nosings with ribbed abrasive and concrete screws. Mill finish aluminum 

extrusions, AA-M10. All surfaces in contact with masonry or concrete shall be protected by a 
factory-applied coating. 

.2 Colour to be selected by Consultant from manufacturer’s full product line. 

.3 Acceptable Products: ‘Type RS-405L’ by Balco Inc., ‘Type 333-FT’ by Wooster Products Inc., or 
approved alternate. 

 
 
PART 3 - EXECUTION 

3.1 JOINTS IN SLAB ON GRADE CONSTRUCTION 

.1 Isolation joints: 
.1 Isolation joints shall be located as shown on the Drawings. 
.2 Isolation joint filler shall be cut to fully penetrate the depth of the joint and accommodate the 

thickness of sealant, where applicable. Isolation joint material shall not extend above the top of 
the slab. 

.2 Contraction Joints: 
.1 Contraction joints shall be located as shown on the structural Drawings. 
.2 Unless otherwise indicated on Drawings, divide interior slabs-on-grade into panels not exceeding 

16 m² in area of 4 m in length by means of construction joints or contraction joints as detailed on 
Drawings. Aspect ratio of panels shall not exceed 1:1.5 maximum.  
.1 Early entry saw cutting of joints shall be performed within the first one (1) or two (2) hours of 

finishing, and before final set to minimize the risk of random cracking. 

.3 Fill all contraction joints with an approved control joint filler and sealant. 

.4 Construction Joints: 
.1 Construction joints shall be located and detailed as shown on the structural Drawings. 
.2 Provide 16 mm diameter by 900 mm long smooth steel rods at [400 mm centres across joint at 

mid-height. Grease or wrap rod to prevent bond on one side of joint or install into smooth dowel 
cap as specified in Section 03200 – Concrete Reinforcement.  

.3 Contractor shall wait a minimum of 72 hours prior to pouring adjacent sections. 

.4 Fill construction joints with an approved joint sealant. 
 
 
3.2 CONSTRUCTION JOINTS IN OTHER NON-LIQUID RETAINING ELEMENTS 

.1 Construction joints shall be located so as not to impair the structural integrity of the finished structure 
and shall be reviewed and accepted by the Consultant. 
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.2 Horizontal joints shall occur at the same elevation on all visually related surfaces. 

.3 Prepare all existing concrete surfaces in accordance with CAN/CSA-A23.1. All laitance and foreign 
matter shall be removed and the surface roughened to an amplitude of 5 mm, unless noted 
otherwise. A Concrete Surface Profile (CSP) 6 is considered acceptable.  

.4 Unless noted otherwise, reinforcement shall be continuous through construction joints. 

.5 Construction joints in foundation raft and suspended slabs restrained by connecting walls: 
.1 Place slabs in alternate strips with the larger dimension of any single placement no greater than 

15,000mm.  
.2 Locate construction joints in suspended slabs near the quarter-point of the spans of slabs and 

beams, unless indicated otherwise on the Drawings. If a beam intersects a girder at this location, 
offset the construction joint in the slab and girder by a distance equal to two (2) times the width of 
the beam. 

.6 Construction joints in girders and beams: 
.1 Construct concrete beams and suspended slabs monolithically, unless indicated otherwise on 

the Drawings. 
.2 Locate construction joints near the quarter-point of the spans of beams and girders, unless 

otherwise noted on the Drawings. 
.3 Horizontal construction joints subject to approval of Consultant. Shear key and additional inclined 

shear reinforcing steel will be required at no cost to the Owner. 

.7 Construction joint in walls: 
.1 Locate construction joints in walls no less than 2 m minimum away from junction of two or more 

walls, a column or beam supported on wall, nearest edge of an opening wider than 600 mm, and 
a construction joint in abutting slab construction.  

.2 Place wall in alternate portions with a distance between vertical construction joints not exceeding 
12 m. Horizontal construction joints shall not exceed 6 m. 

.8 Construction joints in columns: 
.1 Column capitals, haunches, drop panels, and brackets should be placed monolithically with the 

slab.  

.9 The Contractor is to make their own assessment and provide construction joints as required to suit 
their own sequence of work.  

.10 Contractor shall wait a minimum of 72 hours prior to pouring adjacent sections. 

.11 All construction joints in elements that intercept wet and dry areas to include PVC waterstops and 
elastomeric joint sealant.  

 
3.3 CONSTRUCTION JOINTS IN LIQUID RETAINING ELEMENTS 

.1 In addition to the Construction Joint requirements listed above for other non-liquid retaining elements, 
the following more stringent limits shall apply for construction joints in elements forming part of a 
liquid retaining structure. 

.2 Construction joints in foundation raft and suspended slabs restrained by connecting walls: 
.1 Place slabs in alternate strips with the larger dimension of any single placement no greater than 

10 m.  
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.3 Construction joint in Walls: 
.1 Place wall in alternate portions with a distance between vertical construction joints not exceeding 

10 m.  

.4 Construction joints between walls and slab: 
.1 Place starter wall as indicated. 

.5 All construction joints in liquid retaining structures to include PVC waterstops and elastomeric joint 
sealant.  

 
 
3.4 EXPANSION JOINTS 

.1 Contractor to provide properly formed and prepared expansion joint openings constructed to the 
exact dimensions and elevations shown on manufacturer’s standard system drawings or as shown 
on the Contract Drawings. Deviations from these dimensions will not be allowed without the written 
consent of the Consultant.  

.2 Prepared joint shall be cleaned of all contaminants immediately prior to installation of the expansion 
joint system. Repair spalled, irregular or unsound joint surface prior to installation. Ensure joint sides 
are smooth. Ensure sufficient joint depth to receive the full depth of the size of the expansion joint 
being installed. 

.3 Refer to manufacturer’s guidelines for installation. 

.4 No drilling, screwing or fasteners of any type are permitted to anchor the sealant system into the 
substrate.  

.5 System to be installed by qualified sub-contractors according to published installation procedures 
and/or in accordance with job-specific installation instructions of manufacturer’s representatives. 

.6 Protect the expansion joint system and its components during construction. Damage to be repaired 
at Contractor’s expense. Clean exposed surfaces with a suitable cleaner that will not harm or attach 
the finish.  

 
 
3.5 WATERPROOFING OF EXPANSION JOINTS 

.1 Contractor to have representative of expansion joint manufacturer on site for initial installation of 
expansion joint waterproofing systems to verify application. 

.2 Contractor to have representative of expansion joint manufacturer on site to verify installation and 
curing of expansion joint waterproofing system and confirm suitability for intended use. 

 
 
3.6 WATERSTOPS 

.1 Use cast-in-place PVC waterstops for new concrete applications unless noted otherwise.  

.2 Use of hydrophilic waterstops not shown on Drawings is subject to Consultant approval. 

.3 Center waterstops on wall and/or slab unless noted otherwise. 
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.4 Install in strict accordance with manufacturer’s published installation instructions. 

.5 Waterstops to be securely tied in place to avoid movement during concrete placement. Wet setting of 
waterstops is not permitted. 

.6 All transitions, intersections and splices shall be heat welded to maintain continuity. Lap splices are 
not permitted. 

 
 
3.7 UNDERSLAB SLIP SHEET 

.1 Install underslab slip sheet below all interior slabs on grade that do not have a vapour retarders, air 
barrier or air-vapour barrier. 

.2 Puncture sheets to allow water to drain. 

.3 Install in strict accordance with manufacturer’s published installation instructions. 
 
 
3.8 NON-SLIP STAIR AND LANDING INSERTS  

.1 Unless otherwise noted, install non-slip inserts, one per tread and landing. 

.2 Install in accordance with manufacturer product installation instructions (MPII).  
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 Canadian Standards Association (CSA International): 
.1 CAN/CSA A82, Fired Masonry Brick Made From Clay or Shale. 
.2 CAN/CSA-A165 SERIES, Standards on Concrete Masonry Units (Consists of A165.1, A165.2 

and A165.3). 
.3 CAN/CSA-A179, Mortar and Grout for Unit Masonry. 
.4 CAN/CSA A370, Connectors for Masonry 
.5 CAN/CSA A371, Masonry Construction for Buildings. 
.6 CSA S304, Design of Masonry Structures. 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data: 
.1 Submit manufacturer's instructions, printed Product literature and data sheets as required by 

other Sections within Division 04 and include Product characteristics, performance criteria, 
physical size, finish and limitations. 

.2 Submit a copy of Workplace Hazardous Materials Information System (WHMIS) - Safety Data 
Sheets (SDS) in accordance with Division 01. 

.3 Shop Drawings: 
.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province 

of Ontario, Canada detailing temporary bracing required to resist wind pressures and lateral 
forces during installation. Design and installation of temporary bracing shall be in accordance 
with CSA A371 including Annex B.  

.2 Submit Shop Drawings as required by other Sections within Division 04. 

.4 Samples: Provide samples as required by other Sections within Division 04.  

.5 Workplan: Provide plan drawings showing intended sequence of masonry construction along with an 
approximate timeline.  
.1 Workplan will be used as the basis for preliminary planning of Consultant third party reviews but 

will not replace notification by Contractor. 

.6 Certificates: Submit manufacturer's Product certificates certifying materials comply with specified 
performance characteristics and criteria and physical requirements. 

.7 Test and Evaluation Reports: 
.1 Submit certified test reports in accordance with Division 01. 
.2 Test reports to certify compliance of masonry units and mortar ingredients with specified 

performance characteristics and physical properties. 
.3 Submit data for masonry units, in addition to requirements set out in referenced CSA and ASTM 

Standards, indicating initial rates of absorption. 

.8 Installer Instructions: Submit manufacturer's installation instructions. 
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1.3 CLOSEOUT SUBMITTALS 

.1 Provide manufacturer's instructions in accordance with Division 01 covering care, cleaning and 
maintenance requirements along with parts catalogue, with cuts and identifying numbers. 

 
 
1.4 QUALITY ASSURANCE 

.1 Contractor Qualifications: 
.1 Manufacturer: Company specializing in work of this Section with minimum of ten (10) years of 

experience supplying materials conforming to the reference standards within Division 04.  
.1 Manufacturers to be capable of providing field service representation during construction and 

approving application method. 
.2 Installer: Company and personnel specializing in work of this Section with minimum of five (5) 

years of experience with work similar to this project.  
.1 Installers employed on this project must demonstrate ability to reproduce mock-up standards. 

.3 Masons: Company and personnel specializing in masonry installations with minimum of ten (10) 
years experience with load bearing industrial masonry work similar to this project (wastewater 
treatment plants and/or post disaster structures). 
.1 Masons employed on this project must demonstrate ability to reproduce mock-up standards. 

.2 Mock-ups: 
.1 Construct mock-ups in accordance with Division 01.  
.2 Construct mock-up panels of exterior walls, as applicable, to demonstrate complete masonry wall 

assembly. The mock-up panel shall be 1200 mm long x 1800 mm tall showing masonry colours 
and textures, use of reinforcement, ties, through-wall flashing, weep holes, jointing, pointing, 
coursing, grouting, mortar and workmanship. Work with other trades to provide a mock-up of 
critical wall details.  

.3 Mock-up used: 
.1 To judge workmanship, substrate preparation, operation of equipment and material 

application. 
.4 Construct mock-up in location designated by Consultant. 
.5 Allow ten (10) Working Days for review of mock-up by Consultant before proceeding with work 

under this Section. 
.6 When accepted by Consultant, mock-up will demonstrate minimum standard for this work and 

shall be left on-site until all masonry work is complete. Mock-up may not remain as part of 
finished work to the approval of the Consultant. 

.3 Pre-installation meetings: Comply with Division 01. Conduct pre-installation meeting one (1) week 
prior to commencing masonry works.  
.1 Ensure key personnel, site supervisor, Owner, Consultant, Masonry foreman/superintendent, and 

materials testing agent attend. 
.2 Purpose of the meeting is to: 

.1 Verify project requirements, including: 
.1 Types of construction (i.e. loadbearing, non-loadbearing, interior, exterior, fire ratings, 

etc.). 
.2 Mock-ups. 
.3 Hot and Cold weather protection procedures. 
.4 Grouting procedures (low lift and/or high lift). 
.5 Consultant review. 
.6 Materials Testing. 

.2 Discuss substrate conditions. 

.3 Coordinate Products, installation methods and techniques. 
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.4 Sequence work of related Sections. 

.5 Coordinate with other building subtrades. 

.6 Review manufacturer’s installation instructions. 

.7 Review masonry cutting operations, methods and tools including dust mitigation.  

.8 Review warranty requirements. 

.4 Sequencing: Sequence with other work in accordance with Division 01. Comply with manufacturer’s 
written recommendations for sequencing construction operations. 

.5 Site Reviews by Consultant: 
.1 The Consultant will review the work on site and prepare appropriate record of observations for 

the Owner.  
.2 Notify the Consultant a minimum of seven (7) Working Days in advance of commencing masonry 

work on each building. 
.3 Supply all necessary cooperation to facilitate Consultant site reviews. 

 
 
1.5 TESTING 

.1 Inspection and testing will be carried out by Independent Testing & Inspection Agency designated by 
Owner. 
.1 Refer to Division 01 for payment.  
.2 Notify inspection agency minimum of 48 hours in advance of requirement for tests. 

.2 Refer to Section 04051 - Masonry Mortar and Grout for prequalification, pre-construction and 
construction testing requirements for mortar and grout. 

.3 Refer to Section 04220 - Concrete Unit Masonry for testing requirements for masonry units.  

.4 Submit laboratory testing results within five (5) Working Days of completing test.  
 
 
1.6 EXTRA MATERIALS 

.1 Provide an additional ten (10) of each type and size of brick unit for use by the Owner. 

.2 Deliver and store where directed by Owner. 
 
 
1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Division 01.  

.2 Keep materials dry until use except where wetting of clay bricks is specified by the manufacturer. 
 
 
1.8 COLD WEATHER CONSTRUCTION 

.1 When the ambient temperature is less than 5°C, all masonry construction shall be completed in 
accordance with the cold weather construction requirements of CSA A371 and as follows. 
.1 Maintain records of ambient temperatures and document preventative measures taken to satisfy 

the project requirements.  
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.2 Materials to arrive at job site dry and be stored in a manner that prevents wetting. Do not wet 
masonry units in cold weather construction. 

.3 Masonry units: 
.1 The minimum temperature of the unit when laid shall not be less than 4°C. 

.4 Mortar: 
.1 Heat constituent materials used in mortar to achieve mortar that exhibits similar properties to 

mortar mixed in normal temperatures.  
.2 Do not overheat and place at less than 50°C to avoid flash setting. 

.5 Grout: 
.1 Minimum grout temperature at time of placement to be 20°C. 
.2 Reduce batch size as required to suit the above-noted temperature requirements and 

workability of the material.  
.6 During construction, protection requirements are determined as indicated in Table 1, below, 

based on the air temperature.  
.7 When work is stopped even for a short period, the top surface of the wall should be covered, and 

the cover should extend a minimum of 1 m down each side.  
 

Table 1: General Heating and Protection Requirements During Construction 
  

Air Temperature, 
°C General Requirements During Construction 

-4 to 4 Mortar shall have a minimum temperature of 4°C and a maximum 
temperature of 50°C 

-7 to -4 1) Mortar shall have a minimum temperature of 4°C and a maximum 
temperature of 50°C  
2) Source heat shall be provided on BOTH sides of walls under 
construction 
3) Windbreaks shall be employed when wind is in excess of 25 km/h 

-7 and below 1 Mortar shall have a minimum temperature of 4°C and a maximum 
temperature of 50°C 

2) Enclosures and supplementary heat shall be provided to maintain 
an air temperature above 0°C 

 
 

.8 Upon completion of the construction (i.e., at the end of the day, or when the wall is finished) the 
protection requirements are outlined in Table 2, below, where the mean temperature for a day is 
measured by adding the maximum and minimum temperature for that day (24 period, midnight to 
midnight) and dividing by two. 

 
Table 2: Protection Required Upon Completion of Construction 

 
Mean Daily Air 
Temperature, °C  Protection Required Upon Completion and Construction 

0 to 4 Masonry shall be protected from rain or snow for 48 hours 

-4 to 0 Masonry shall be completely covered for 48 hours 

-7 to -4 Masonry shall be completed covered with insulating blankets for 48 
hours 

-7 and below The masonry temperature shall be maintained above 0°C for 48 hours 
by enclosure and supplementary heat 
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1.9 HOT WEATHER CONSTRUCTION 

.1 When the ambient temperature is greater than 32°C all masonry construction shall be completed in 
accordance with the hot weather construction requirements of CSA A371 and as follows. 

.2 Take precautions to prevent excessive moisture loss and loss of workability in materials during hot 
weather including limiting the mortar spreading rate. 

.3 Protect freshly laid masonry from drying too rapidly by means of waterproof, non-staining coverings. 

.4 Refer to 04051 – Mortar and Grout for additional restrictions on batch time prior to placement. 
 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Refer to other Division 04 Sections for Masonry materials. 
 
 
PART 3 - EXECUTION 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Comply with manufacturer's written data, including Product technical bulletins, Product catalogue 
installation instructions, Product carton installation instructions, and data sheets. 

 
 
3.2 EXAMINATION 

.1 Prior to commencing work of this Section, examine existing conditions in accordance with Division 
01.  

.2 Verification of Existing Conditions: 
.1 Verify that: 

.1 Substrate conditions which have been previously installed under other Sections or Contracts, 
are acceptable for Product installation in accordance with manufacturer's instructions prior to 
installation of masonry. 

.2 Field conditions are acceptable and are ready to receive work. 

.3 Built-in items are in proper location, and ready for roughing into masonry work. 
 
 
3.3 PREPARATION 

.1 Prepare surface in accordance with manufacturer's written recommendations and coordinate with 
Division 01. 

.2 Establish and protect lines, levels, and coursing. 

.3 Protect adjacent materials from damage and disfiguration. 
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.4 Do not commence erection of building superstructure until concrete substructure has achieved at 
least 70% of specified concrete strength in field curing, but not less than 7 days. Staged construction 
has not been considered in the design of the finished structure. 

 
 
3.4 CONSTRUCTION 

.1 All masonry construction accordance with CSA-A371. 

.2 Build masonry plumb, level, and true to line, respecting construction tolerances permitted by CSA-
A371.  

.3 Layout coursing and bond to achieve correct coursing heights, and continuity of bond above and 
below openings, with minimal cutting. 

.4 The approved mock-up shall establish the standard of acceptance for workmanship. 

.5 Do not use masonry units, with chips, cracks, broken corners, excessive colour and texture variation 
as specified in CAN/CSA A165 and CAN/CSA A82 and as per approved range of colour samples.  
Units shall be representative of those used in the mock-up. 

.6 Coursing Height: 
.1 Masonry veneer Refer to Architectural drawings. 
.2 Concrete unit masonry: 200 mm for one block and one joint.  

.7 Special Shapes:  
.1 Install bullnose block to the following locations unless otherwise indicated: 

.1 All exposed interior wall corners, including interior face of exposed exterior wall corners, 
returns, offsets, reveals and indents without cut ends being exposed and without losing bond 
or module. 

.2 All exposed partial height wall caps.  

.3 Window sills. 

.4 Exposed concrete block at window and door jambs exceeding 100 mm / 4” in depth. 
.2 Provide purpose-made shapes for lintels, beams, and bond beams with reduced webs, sawcut 

stretcher units with reduced webs, or U-lintel units with sawcut or otherwise notched bottom 
faces to permit continuity of vertical reinforcement and grout. 

.8 Bonding: 
.1 Install masonry in running bond unless noted otherwise. 
.2 Hollow or Semi-Solid Units: Spread mortar setting bed from outside edge of face shells. Gauge 

amount of mortar on top and end of unit to create full joints, equivalent to shell thickness.  
.1 Cut and cradle excess mortar and keep the cavity clear in brick veneer. 
.2 Keep cells clear of mortar in hollow block.  

.3 Solid Units: Apply mortar over entire vertical and horizontal surfaces. Avoid bridging of airspace 
between brick veneer and backup wall with mortar.  

.4 Ensure compacted head joints. Use full or face-shell joint as indicated. Full joints to be buttered 
on all four sides and laid so that head joints and bed joints are formed at the same time. 

.5 Lay unit to ensure full bond with the mortar.  

.6 Do not adjust masonry units after mortar has set. Where resetting of masonry is required, 
remove, clean, and reset units in new mortar.  

.7 Tool joints when the mortar is ‘thumbprint’ hard.  

.8 Do not interrupt bond below or above openings. 
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.9 Where it becomes necessary for construction purposes to stop-off a horizontal run of masonry, 
this shall be done only be racking back each course, and, if grout is used, by stopping the grout 
no less than 100 mm back of the rack. Toothing shall not be permitted without approval from the 
Consultant. 

.9 Jointing: 
.1 Concave Joints: 

.1 Allow joints to set just enough to remove excess water (thumbprint hard), then tool with 
round jointer to provide smooth, joints true to line, compressed, uniformly concave joints, 
where concave joints are indicated. 

.10 Cutting: 
.1 Cut out for electrical switches, outlet boxes, and other recessed or built-in objects. 
.2 Make cuts straight, clean, and free from uneven edges.  
.3 Do not cut reinforced and grouted cells. 
.4 Do not overcut. 

.11 Building-In: 
.1 Build in miscellaneous items such as bearing plates, steel angles, bolts, anchors inserts, sleeves 

and conduits.  
.2 Prevent displacement of built-in items during construction. Check plumb, location and alignment 

frequently, as work progresses. 
.3 Brace door jambs to maintain plumb. Fill spaces between jambs and masonry with mortar and 

embed anchors. 
.4 Fit masonry closely against electrical and plumbing outlets so collars, plates, and covers overlap 

and conceal cuts.  

.12 Wetting of Bricks: 
.1 Concrete and calcium silicate (sand-lime) units shall never be wetted before or during laying 

unless recommended by the manufacturer. 
.2 When the initial rate of absorption of a fired clay brick js greater than 30g/min/194cm2, the 

recommendations of the manufacturer or the specified procedure for wetting of units shall be 
followed. 

.3 Wet tops of walls built of bricks qualifying for wetting, when recommencing work on such walls. 

.13 Provision for Movement: 
.1 Leave 10 mm space below shelf angles. 
.2 Leave 25 mm space between top of non-load bearing walls and partitions and structural 

elements. Do not use wedges. 
.3 Built masonry to tie in with lateral support details, with provision for vertical movement. 

.14 Control Joints: 
.1 Construct continuous vertical control joints in brick veneer as indicated and at the following 

locations, unless noted otherwise: 
.1 At maximum 7.6 m centre to centre spacing in panels without openings. 
.2 At maximum 6.1 m centre to centre spacing in panels with window and/or door openings.  
.3 Position control joints 1 m from corners, at changes in wall height, and above window/door 

jambs. 
.2 Install continuous joint fillers in control joints at locations indicated. 
.3 Apply joint sealant in control joint, in accordance with Section 07920 - Joint Sealants. 

.1 Joint sealant colour to match mortar colour. 

.2 Tool joint sealant to a smooth finish to match mortar joint. 
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.15 Movement Joints: 
.1 Construct continuous vertical movement joints in concrete block masonry walls as indicated and 

at the following locations, unless noted otherwise: 
.1 In loadbearing walls as indicated. 
.2 In interior non-loadbearing concrete block masonry walls at a maximum of 7.2 m centre to 

centre spacing and not closer than 600 mm from openings and corners, unless otherwise 
noted.  

.3 At locations between walls on foundations and walls on thickened slabs on grade. 
.2 Install continuous joint fillers in movement joints at locations indicated. 
.3 Apply joint sealant in movement joint, in accordance with Section 07920 - Joint Sealants. 

.1 Joint sealant colour to match mortar colour. 

.2 Tool joint sealant to a smooth finish to match mortar joint. 

.16 Lintels: 
.1 Install reinforced concrete block lintels over openings in masonry where steel or reinforced 

concrete lintels are not indicated.  
.1 Install special shaped units as necessary.  
.2 Refer to Drawings for lintel size and details. 

.2 Loose Steel Lintels: 
.1 Install loose steel lintels centered over opening width, unless otherwise noted.  
.2 Minimum bearing shall be 200 mm at each end on solid/grouted masonry, unless otherwise 

noted. 
.3 Refer to Drawings for lintel size and details. 

 
 
3.5 SITE TOLERANCES 

.1 Tolerances in notes to CSA-A371 apply. 
 
 
3.6 PATCHING AND REPAIRS 

.1 In general, repair or replace all masonry construction that fails to meet the project requirements 
including the minimum standards for workmanship and materials determined by the mock-up. The 
following will be required as a minimum:  
.1 Patch damaged masonry walls that have been rejected. 
.2 Point all holes in mortar joints except weep holes. 
.3 Point all voids in concrete unit masonry faces.  
.4 Repoint defective mortar joints per CSA A371 and as follows: 

.1 Rake mortar joints square at the back of the joint to a depth of 2 to 2.5 times the joint 
thickness. 

.2 Remove mortar from both surfaces of the adjacent masonry and all loose material. 

.3 Saturate the joints with clean water and, after the free surface water has been absorbed, fill 
and compact with a mortar compatible with the unit and existing mortar. 

.2 Notwithstanding the above, the Consultant may elect for the Contractor to prepare a written repair 
procedure depending on the nature and extent of the non-conforming work. 
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3.7 CLEANING 

.1 Clean in accordance with Division 01. 

.2 Progress Cleaning: In accordance with related masonry Sections. 

.3 Final Cleaning: 
.1 Perform cleaning after installation to remove construction and accumulated environmental dirt.  

.1 Use only detergents, or proprietary masonry cleaners as recommended by the manufacturer. 

.2 Use non-metallic tools in cleaning operations. 

.3 Remove excess mortar and mortar smears without degrading mortar bond integrity. 
.2 Upon completion of installation and verification of performance of installation, remove surplus 

materials, rubbish, tools and equipment barriers. 
 
 
3.8 TEMPORARY BRACING 

.1 Temporary Bracing: 
.1 Provide temporary bracing of masonry work during and after erection for anticipated loading in 

accordance with CSA A371 until permanent lateral support is in place. 
.2 Provide temporary support for masonry beams and lintels until they have adequately cured to 

resist dead and construction loads.  
.3 Install bracing in accordance with approved Shop Drawings.  

 
 
3.9 PROTECTION 

.1 Moisture Protection: 
.1 Keep masonry dry using waterproof, non-staining coverings that extend over walls and down 

sides sufficient to protect walls from wind driven rain, until completed and protected by flashing or 
other permanent construction. 

.2 Cover completed and partially completed work not enclosed or sheltered with waterproof 
covering at end of each work day. Anchor securely in position. 

.3 Air Temperature Protection: Protect completed masonry as required by Cold Weather 
Construction and Hot Weather Construction requirements identified in PART 1 of this Section.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 Canadian Standards Association (CSA International):  
.1 CSA A23.1 / A23.2, Concrete Materials and Methods of Concrete Construction/Methods of 

Test and Standard Practices for Concrete.  
.2 CAN/CSA A179, Mortar and Grout for Unit Masonry.  
.3 CAN/CSA A371, Masonry Construction for Buildings.  
.4 CAN/CSA S304, Design of Masonry Structures. 
.5 CSA-A3000, Cementitious materials compendium (Consists of A3001, A3002, A3003, A3004 

and A3005), Includes Update No. 1 (2014), Update No. 2 (2014), Update No. 3 (2014). 
 
 

1.2 ADMINISTRATIVE REQUIREMENTS 

.1 Refer to Section 04050 – Common Work Results for Masonry.  
 
 

1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Division 1. 

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for masonry 

mortar and grout and include Product characteristics, performance criteria, physical size, 
finish and limitations.  

.2 Confirmation of material sources for all constituent materials.  

.3 Submit Workplace Hazardous Materials Information System (WHMIS) - Safety Data Sheets 
(SDS) in accordance with Division 01.  

.3 Samples:  
.1 Provide two (2) samples of cured mortar in size as requested by Consultant.  

.4 Manufacturer's Instructions:  
.1 Submit manufacturer's installation instructions.  

.5 Test Reports:  
.1 Submit certified test reports in accordance with Division 01 and 04050 – Common Work 

Results for Masonry. 
.2 Test reports to include sand gradation tests in accordance with CAN/CSA A179 showing 

compliance with specified performance characteristics and physical properties. 
.3 Test reports to include prequalification, pre-construction and construction test results as 

specified in this Section.  

.6 Certificates: Submit Product certificates signed by manufacturer certifying materials comply with 
specified performance characteristics and criteria and physical requirements.  
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1.4 QUALITY ASSURANCE 

.1 Quality Assurance in accordance with 04050 – Common Work Results for Masonry. 
 
 

1.5 TESTING 

.1 Testing in accordance with CSA A179 and Division 01. 

.2 Construction Testing: 
.1 Compressive Strength testing (mortar cube): 

.1 For concrete block and hollow brick masonry: 
.1 For a project having 500 m2 or more of block or hollow clay brick masonry complete 

a test for each 500 m2 or portion thereof. 
.2 For a project having less than 500 m2 of block or hollow clay brick masonry complete 

a test for each 250 m2 or portion thereof. 
.2 For brick masonry: 

.1 For a project having 250 m2 or more of brick masonry complete a test for each 250 
m2 or portion thereof. 

.2 For a project having less than 250 m2 of brick masonry complete a test for each 125 
m2 or portion thereof. 

.2 Compressive strength testing (grout cylinder): 
.1 For a project having 20 m3 or more of grout complete a test for each 20 m3 or portion 

thereof. 
.2 For a project having less than 20 m3 of grout complete a test for each 10 m3 or portion 

thereof. 
.3 Perform a slump test at the same time as each grout compressive strength test. 

 
 

1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Division 01, CSA A179, Section 04050 - 
Common Work Results for Masonry, and with manufacturer's written instructions.  

 
 

1.7 SITE CONDITIONS 

.1 Refer to 04050 - Common Work Results for Masonry for ambient conditions under which the 
work must be performed.  

 
 

PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Use same brands of materials and source of aggregate for entire project.  

.2 Cement:  
.1 Portland Cement: To CAN/CSA-A3000, Type GU – General use hydraulic cement (Type 10) 

.1 Gray colour.  

.2 Use low VOC Products. 
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.2 Masonry Cement: To CAN/CSA-A3002 and CAN/CSA-A179.  
.1 Use low VOC Products. 

.3 Mortar Cement: To CAN/CSA-A3002 and CAN/CSA-A179.  
.1 Use low VOC Products. 

.4 Packaged Dry Combined Materials for mortar: To CAN/CSA-A179 using gray colour cement.  

.3 Aggregate: Supplied by one supplier: 
.1 Fine aggregate to CAN/CSA A179.  
.2 Coarse aggregate to CAN/CSA A179 crushed stone or gravel. 

.4 Water: Clean to CSA A179.  

.5 Lime:  
.1 Quick Lime: To CAN/CSA A179.  
.2 Hydrated Lime: To CAN/CSA A179.  

.6 Bonding Agent: Latex or Epoxy type.  

.7 Polymer Latex: Organic polymer latex admixture of butadiene-styrene type non-emulsifiable 
bonding admixture.  

 
 

2.2 ADMIXTURES  

.1 Admixtures may only be used in mortar and grout where approved by the Consultant and will 
require pre-qualification and pre-construction testing in accordance with Annex B of CSA A179.  

 
 

2.3 MORTAR MIXES 

.1 Mortar to CAN/CSA A179. 

.2 Mortar for interior/exterior masonry above grade:  
.1 Loadbearing: Type S.  
.2 Non-Loadbearing: Type S.  
.3 Acceptable Product: ‘Masonry Cement (Type S)’ by St. Mary’s Cement (CBM Aggregates), 

‘Mortar Mix (Type S)’ by Sakrete, ‘King Block (Type S)’ by Sika Canada. 

.3 Coloured mortar: Use coloured mortar for brick veneer masonry only. Use colouring admixture 
not exceeding 10% of cement content by mass or integrally coloured masonry cement, to 
produce coloured mortar to match approved sample.  
.1 Acceptable manufacturer: Solomon Colours or approved alternate.  
.2 Mortar pigments: SGS Concentrated A, H, and X Series Mortar Colours. 

.1 Colour: As later selected by Consultant from manufacturer’s complete colour range. 

.2 Incorporate colour and admixtures into mixes in accordance with manufacturer’s 
instructions. 

.3 Material: Natural and synthetic, milled, blended iron oxides. 

.4 Carbon added for darker colours shall not exceed 4 percent. 

.5 Produce uniform and consistent colour. 

.6 Inert, stable to atmospheric conditions, sunfast, weather resistant, alkali resistant, water 
insoluble, lime proof, and nonbleeding. 

.7 Free of deleterious fillers and extenders. 
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.8 Particle Size: 95 to 99 percent minus 325 mesh. 

.9 pH: 6.5 to 9.0. 

.10 Compliance: ASTM C979. 

.11 Tests: ASTM C91 and ASTM C270. Exceed 1,800 psi / 12.4 kPa at 28 days strength 
requirement. 

.4 Stain Resistant Pointing Mortar: One part Portland cement, 1/8-part hydrated lime, and two parts 
graded (80 mesh) aggregate, proportioned by volume. Add aluminum tristearate, calcium 
stearate, or ammonium stearate to 2 percent of Portland cement by weight.  

 
 

2.4 MORTAR MIXING 

.1 Use pre-blended, pre-coloured mortar prepackaged under controlled factory conditions. 
Ingredients batching limitations to within 1% accuracy.  

.2 Mix mortar ingredients in accordance with CAN/CSA A179 in quantities needed for immediate 
use.  

.3 Maintain sand uniformly damp immediately before mixing process.  

.4 Add mortar colour in accordance with manufacturer’s instructions. Provide uniformity of mix and 
colouration.  

.5 Using anti-freeze compounds including calcium chloride or chloride-based compounds is 
prohibited.  

.6 Adding air entraining admixture to mortar mix is prohibited.  

.7 Use a batch type mixer in accordance with CAN/CSA A179.  

.8 Pointing mortar: Prehydrate pointing mortar by mixing ingredients dry, then mix again adding just 
enough water to produce damp unworkable mix that will retain its form when pressed into ball. 
Allow to stand for not less than 1 hour no more than 2 hours then remix with sufficient water to 
produce mortar of proper consistency for pointing.  

.9 Re-temper mortar only within its useful life in accordance with CSA A179, when water is lost by 
evaporation.  

 
 

2.5 GROUT MIXES 

.1 To CSA A179: Slump 200-275 mm. 
.1 Acceptable Product: ‘Masonry Cement’ by St Mary’s Cement (CBM Aggregates), ‘King 

CELLFILLER C-20’ by Sika Canada, or approved alternate.  

.2 Fine grout shall be used in all grout spaces where the least dimension is less than 50 mm / 2”.  
.1 Acceptable Product: ‘Masonry Cement’ by St Mary’s Cement (CBM Aggregates), ‘King 

CELLFILLER E-20’ by Sika Canada, or approved alternate. 
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2.6 GROUT MIXING 

.1 Mix batched and delivered grout in accordance with CSA A23.1/A23.2 transit mixed.  

.2 Mix grout ingredients in quantities needed for immediate use in accordance with CAN/CSA A179.  

.3 Add admixtures in accordance with manufacturer's instructions; mix uniformly.  

.4 Using calcium chloride or chloride-based admixtures is prohibited.  
 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Examine as per Section 04050- Common Work Results for Masonry.  
 
 

3.2 PREPARATION 

.1 Prepare as per Section 04050- Common Work Results for Masonry. 

.2 Apply bonding agent to existing concrete surfaces.  

.3 Clean debris from cores and plug clean-out holes with block masonry units.  

.4 Brace masonry for wet grout pressure.  
 
 

3.3 MANUFACTURER'S INSTRUCTIONS 

.1 Comply with manufacturer's written data, including Product technical bulletins, Product catalogue 
installation instructions, Product carton installation instructions, and data sheets.  

 
 

3.4 CONSTRUCTION 

.1 Do masonry mortar and grout work in accordance with CAN/CSA A179, CSA A371 and 
manufacturer’s instructions.  

.2 Take precautions for Hot Weather Construction and Cold Weather Construction as per CSA 
A371 and Section 04050 - Common Work Results for Masonry. 

 
 

3.5 MIXING 

.1 Mortar and grout shall be mixed using a mechanical batch mixer. Only electric motor mixers are 
permissible. Mixers run on hydrocarbons are not permitted, due to fumes.  

.2 Clean all mixing boards and mechanical mixing machine between batches.  
  

http://www.techstreet.com/cgi-bin/joint.cgi/innova/cgi-bin/detail?product_id=1642506
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.3 Contractor to appoint one individual to mix mortar, for duration of project. In the event that this 
individual must be changed, mortar mixing must cease until the new individual is trained, and 
mortar mix is tested.  

 
 

3.6 MORTAR PLACEMENT 

.1 Install mortar to CAN/CSA A371, manufacturer's instructions and Section 04050 - Common Work 
Results for Masonry.  

.2 Remove excess mortar from grout spaces.  

.3 Bed and Head joints: 
.1 The constructed thickness of the first mortar bed joint at the base of the unit masonry built on 

a non-masonry element shall be from 6 mm to 20 mm / 1/4” to 3/8”, except that for masonry 
veneer built on shelf angles or lintels, the constructed thickness shall be from 0 mm to 13 
mm / 0” to 1/2".  

.2 Mortar bed and head joints other than the first mortar bed joint shall have a thickness of 10 
mm / 13/32” +/- 3 mm / 1/8”.  

.4 Mortar manufactured at the job site shall be used and placed in final position within 2.5 hrs after 
mixing. 
.1 When the air temperature is 25°C this limit shall be reduced to 1.5 hrs. 

.5 Mortar manufactured off-site shall be used and placed in final position within a period not 
exceeding the useful life specified by the manufacturer. 

 
 

3.7 GROUT PLACEMENT 

.1 Install grout to CAN/CSA A371, manufacturer's instructions and Section 04050 - Common Work 
Results for Masonry.  

.2 Install grout screen below voids to be filled with grout; keep screens 25 mm / 1” back from faces 
of units. 

.3 Work grout into masonry cores and cavities to eliminate voids.  

.4 Do not install grout in lifts greater than 400 mm / 16”, without consolidating grout by rodding. 

.5 Place grout in lifts of not more than 1.5 m / 5’ following the low-lift procedure. 

.6 Where approved by Consultant grout placement may follow the high-lift procedure as per 
CAN/CSA A371 and as follows: 
.1 For each grout pour, cleanout openings shall be provided in the bottom course of masonry 

for all cells containing reinforcement. 
.2 All cells containing reinforcement and all other cells and voids that need to be grouted shall 

be completely filled with grout in lifts not exceeding 3 m / 10’, except that where the total 
grout pour is higher than 3 m / 10’, the grout shall be placed in lifts not exceeding 2 m / 6’-6”. 

.7 Do not displace reinforcement while placing grout.  
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.8 Grout manufactured at the job site shall be used and placed in final position within 1.5 hrs after 
mixing. 

.9 Grout manufactured off-site shall be used and placed in final position within a period not 
exceeding the useful life specified by the manufacturer. 

 
 

3.8 FIELD QUALITY CONTROL 

.1 Consultant review in accordance with Section 04050 - Common Work Results for Masonry. 

.2 Test and evaluate mortar prior to construction and during construction in accordance with 
CAN/CSA A179. 

.3 Test and evaluate grout prior to construction and during construction in accordance with 
CAN/CSA A179. 

 
 

3.9 CLEANING 

.1 Clean in accordance with Division 01 and Section 04050 – Common Work Results for Masonry 
supplemented as follows: 

.2 Progress Cleaning:  
.1 Leave Work area clean at end of each day.  
.2 Remove droppings and splashings using clean sponge and water.  
.3 Clean masonry with low pressure clean water and soft natural bristle brush.  

.3 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Division 01. 

 
 

3.10 PROTECTION  

.1 Cover completed and partially completed work not enclosed or sheltered with waterproof 
covering at end of each work day. Anchor securely in position.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 ASTM International Inc.: 
.1 ASTM A36/A36M, Standard Specification for Carbon Structural Steel. 
.2 ASTM A82/A82M, Standard Specification for Steel Wire, Plain, for Concrete Reinforcement. 
.3 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products. 
.4 ASTM A153/A153M, Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware. 
.5 ASTM A167, Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 

Plate, Sheet, and Strip.  
.6 ASTM A240/A240M, Standard Specification for Chromium and Chromium-Nickel Stainless Steel 

Plate, Sheet, and Strip for Pressure Vessels and for General Applications. 
.7 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile 

Strength. 
.8 ASTM A580/A580M, Standard Specification for Stainless Steel Wire. 
.9 ASTM A641/A641M, Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire. 
.10 ASTM A666, Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel 

Sheet, Strip, Plate, and Flat Bar.  
.11 ASTM A780/A780M, Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 

Galvanized Coatings. 
.12 ASTM A1008/A1008M, Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength Low-Alloy, 

High-Strength Low-Alloy with Improved Formability, Required Hardness, Solution Hardened, and 
Bake Hardenable. 

.2 Canadian Standards Association (CSA International): 
.1 CSA A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test 

for Concrete.  
.2 CSA A23.3, Design of Concrete Structures. 
.3 CSA A82, Fired masonry brick made from clay of shale. 
.4 CSA A165 Series, CSA Standards on concrete masonry units. 
.5 CAN/CSA A179, Mortar and Grout for Unit Masonry. 
.6 CSA-A370, Connectors for Masonry.  
.7 CAN/CSA A371, Masonry Construction for Buildings.  
.8 CSA G30.1.8, Carbon Steel Bars for Concrete Reinforcement. 
.9 CSA G40.21, Structural Requirements for Rolled or Welded Structural Quality Steel. 
.10 CSA S304, Design of Masonry Structures.  
.11 CSA W186-M, Welding of Reinforcing Bars in Reinforced Concrete Construction.  

.3 Reinforcing Steel Institute of Canada (RSIC):  
.1 Reinforcing Steel Manual of Standard Practice. 

 
1.2 SECTION INCLUDES 

.1 This Specification is intended to cover the design of masonry connectors which includes the 
following: 
.1 Ties used to interconnect the wythes of a masonry wall or attach masonry veneer to its structural 

backing. 
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.2 Anchors used to connect masonry walls to intersecting walls or to other structural members. 

.3 Fasteners used to secure a masonry tie or anchor to a structural member, or to interconnect 
components of a multi-component tie or anchor. 

 
 
1.3 ADMINISTRATIVE REQUIREMENTS 

.1 Refer to Section 04050 - Common Work Results for Masonry.  
 
 
1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature, and data sheets for connectors 

and reinforcing materials and include Product characteristics, performance criteria, physical size, 
finish, and limitations.  

.2 Submit copy of Workplace Hazardous Materials Information System (WHMIS) - Safety Data 
Sheets (SDS).  

.3 Source Quality Control: 
.1 Provide Consultant with certified copy of mill test report of reinforcement steel and connectors, 

showing physical and chemical analysis.  
.2 Upon request inform Consultant of proposed source of material to be supplied.  

.4 Shop Drawings:  
.1 Connectors: 

.1 Submit Shop Drawings showing horizontal and vertical spacing of connectors as listed 
herein. 
.1 Indicate horizontal and vertical spacing of cavity wall reinforcement and ties to suit 

application and to Ontario building code requirements for wind and seismic hazard 
requirements.  

.2 On placement drawings, indicate sizes, spacing, location, and quantities of each type of 
connector. Placement drawings shall be provided for each elevation. 

.2 Reinforcing bars: 
.1 Prepare reinforcing steel Shop Drawings in accordance with RSIC Manual of Standard 

Practice that conform to the drawings with respect to placement, quantity, and size of 
reinforcing steel bars.  

.2 Shop Drawings shall contain the following information:  
.1 Element location. 
.2 Materials, grade and finishes of reinforcing.  
.3 Sizes, spacings, lengths and locations of reinforcement, with identifying labels. 
.4 Bar bending details. 
.5 Length and location of all lap splices. 
.6 Types and locations of mechanical couplers where approved by Consultant. 
.7 Location of reinforcing steel within cell or course.  
.8 Placement of reinforcement at all openings and joints.  

.3 Detail to requirements of CAN/CSA-A23.1, CAN/CSA S304, CAN/CSA A371 and RSIC, 
Reinforcing Steel Manual of Standard Practice. Ensure adjustments are made in detailing of 
reinforcing steel for splices and development lengths. Splice lengths are to be modified to 
account for any reinforcement coatings (e.g., epoxy).  
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.4 Provide elevation drawings of all walls, piers, cross referenced to plan drawings and indicate 
bar size, spacing, laps, bends, etc. Provide drawings for each differing section of steel 
arrangement. Do not indicate various areas on one detail.  

.5 Shop Drawings shall be in a single, complete set in order that all details may be read in 
conjunction with plans, elevations, and all other dependent details. Quantity and format of 
Shop Drawings are to be in accordance with Division 01. Reproduction of Contract 
Documents will not be acceptable as Shop Drawings. 

.6 Shop Drawings shall correspond to each detail on drawing. Each wall to be separately listed. 
Bar lists, where provided, shall be reviewed only for general conformity, quantities are not 
checked in detail.  

.7 All details and sections to be to a scale of not less than 1:25.  

.8 The construction drawings show reinforcing steel placement for the project that shows the 
intent of reinforcing of masonry elements. These drawings can accomplish this description 
through the use of nomenclature such as similar and typical, indicating similar arrangements 
of reinforcing steel within masonry elements.  

.9 The reinforcing steel Shop Drawings shall be of sufficient detail to allow for a clear 
understanding of the fabrication limits, quantity, and placement of all reinforcing steel on the 
project.  

 
 
1.5 DESIGN RESPONSIBILITY 

.1 Connectors within this section have been designed to satisfy the performance requirements of CSA 
A370. 

 
 
1.6 QUALITY ASSURANCE 

.1 Quality Assurance in accordance with Section 04050 – Common Work Results for Masonry. 
 
 
1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle masonry anchorage and reinforcing materials in accordance with Division 
01 and Section 04050 – Common Work Results for Masonry.  

.2 Protect connectors and connector material from damage from bending, scratching, or contamination 
by oil or other foreign matter. 

.3 Where the corrosion protection of a tie cannot be labelled or colour coded on its carton, cube or 
package, the tie or connector shall be colour coded to indicate its level of corrosion protection.  

 
1.8 SUBSTITUTES 

.1 Substitution of different size bars permitted only upon written approval of Consultant.  

.2 Substitution of post-installed reinforcing steel dowels for specified cast-in dowels is permitted only 
upon written approval of Consultant and subject to the following conditions: 
.1 The change, including all periodic and/or continuous inspection of drilling and adhesive 

installation, and all proof load testing shall be completed at no additional cost to the Owner. 
.2 Dowels to be embedded to the depth shown on the Contract Documents or to a depth specified 

by the Consultant if these dowels terminate in standard hooks.  
.3 The Contractor shall satisfy all requirements of Section 03150. 
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PART 2 - GENERAL 

2.1 REINFORCING  

.1 Reinforcing bars: To CSA G30.18, Grade 400W, deformed billet steel sourced from North American 
mills.  

.2 Mechanical reinforcing connections (couplers) to suit application and subject to approval of 
Consultant. 
.1 Where permitted, shall develop in tension or compression as required, at least 120% of the 

specified yield strength, fy, of the bar, but not less than 110% of the actual yield strength of the 
bar used in the test of the welded splice.  

.2 Acceptable manufacturer: Dayton Superior, Erico, Barsplice.  

.3 Horizontal Joint Reinforcement for Masonry Walls: To CSA A370. 
.1 Prefabricated ladder style joint reinforcement to suit block size. 
.2 Cold-drawn high tensile strength steel wire conforming to ASTM A82/A82M. Wire to be knurled. 
.3  Standard gauge: 3.7 mm / 9 ga. side rods x 3.7 mm / 9 ga. cross rods), unless otherwise noted 

on Drawings. 
.4 Provide prefabricated corners and tees at intersecting walls as specified on Drawings. 
.5 Corrosion Protection: Hot Dip Galvanizing to ASTM A123/A123M – 460 g/m2. 
.6 Acceptable Product: ‘220 Ladder Mesh’ by Hohmann & Barnard or approved alternate. 

 
 
2.2 CONNECTORS FOR MASONRY VENEER 

.1 Connectors: to CAN/CSA A370 and CSA-S304.  

.2 Veneer Ties to New Masonry Back-up: 
.1 1.6 mm / 16 gauge thermal block corrugated plate connector complete with 4.76 mm / 3/16” 

diameter V-Tie and insulation support. 
.2 Acceptable Product: ‘Fero Thermal Tie - Slotted Block Tie (Type 1)’ by Fero Corp. 
.3 Size:  

.1 To suit wall section. Refer to Drawings for wall assemblies.  

.2 Length of Embedment in Block is 6 mm / 1/4” less than block width. 
.4 Finish: Stainless Steel 

.1 Block Plate to ASTM A240, Type 304L.  

.2 V-Tie to ASTM A580, Type 304. 

.3 Veneer Ties to Structural Steel Back-Up: 
.1 16 gauge Corrugated Gripstay Anchor - complete with 14 gauge Gripstay Channel.  
.2 Acceptable Product: ‘BL-364 Corrugated GripStay Anchor with BL-362-C Gripstay Channel’ by 

Blok-Lok.  
.3 Size:  

.1 To suit column section. Refer to Drawings for wall assemblies. 
.4 Finish: Stainless Steel. 

.1 Channels to ASTM A580, Type 304. 

.2 Anchor to ASTM E 437, Type 304. 

.3 Fasteners: As noted above. 
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.4 Veneer Ties to Structural Metal Stud Back-Up: 
.1 1.6 mm / 16 gauge thermal slotted L-Plate connector - holed complete with 4.76 mm / 3/16” dia. 

V-Tie and Insulation Support.  
.2 Acceptable Product: ‘Fero Thermal Tie – Slotted Rap-Tie Masonry Connector’ by Fero Corp.  
.3 Size:  

.1 To suit wall section. Refer to Drawings for wall assemblies. 
.4 Finish: Stainless Steel. 

.1 Block Plate to ASTM A240, Type 240L. 

.2 V-Tie to ASTM A580, Type 304. 

.3 Fasteners: As noted above. 
 
 
2.3 FABRICATION 

.1 Fabricate reinforcing in accordance with CAN/CSA-A23.1 and Reinforcing Steel Manual of Standard 
Practice by the Reinforcing Steel Institute of Canada.  

.2 Fabricate connectors in accordance with CAN/CSA A370 and CAN/CSA A371.  

.3 Obtain Consultant's approval for locations of reinforcement splices other than shown on placing 
drawings.  

.4 Upon approval of Consultant, weld reinforcement in accordance with CSA W186.  

.5 Ship reinforcement and connectors, clearly identified in accordance with Drawings.  
 
 
PART 3 - EXECUTION 

3.1 PREPARATION 

.1 Direct and coordinate placement of metal anchors for masonry supplied to other Sections.  
 
 
3.2 INSTALLATION 

.1 Comply with manufacturer's written recommendations, including Product technical bulletins, handling, 
storage and installation instructions, and datasheets.  

.2 Supply and install masonry connectors and reinforcement in accordance with CAN/CSA-A370, 
CAN/CSA-A371, CSA A23.1/A23.2 and CSA S304 unless indicated otherwise.  

.3 Coordinate installation with quality control and assurance processes and as agreed upon following 
approved mock-up. 

 
 
3.3 BONDING AND TYING 

.1 Bond walls of two or more wythes using metal connectors in accordance with Ontario Building Code, 
CSA-S304, CAN/CSA-A371 and as indicated. 
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.2 Provide connectors to masonry veneer at the following spacing: 
.1 400 mm / 16” vertical spacing and 800 mm / 32” horizontal spacing. 
.2 200 mm / 8” from openings. 
.3 200 mm / 8” from top of wall and 200 mm / 8” from bottom of wall.  
.4 For wood parapets, provide a minimum of 2 rows of connectors at 800 mm / 32” horizontal 

spacing. 
 
 
3.4 VERTICAL/HORIZONTAL REINFORCING 

.1 Refer to Drawings for size and placement of horizontal and vertical reinforcing steel. 

.2 Vertical reinforcing to be one piece from top of floor to underside of floor above. Reinforcing to be 
visible prior to grouting wall.  

.3 Where vertical reinforcement must be spliced, follow a construction procedure that ensures specified 
lap lengths. Lap splices to be Class B tension lap splice based on a grout strength of 20MPa per 
CSA S304.  

.4 Where high-lift grouting is necessary and approved by the Consultant, comply with the height 
limitations of CSA A370, while ensuring specified lap lengths. 

.5 Unless noted otherwise, install standard ladder-type horizontal joint reinforcement in all non-load 
bearing walls at 400 mm / 16” centres.  

.6 Unless noted otherwise, install full height vertical 15M bar in grouted cores on both sides of all 
openings. Notch bond beam blocks and lintel units each side of openings if vertical reinforcement 
passes through lintel bearing.  

.7 Where approved, install reinforcing with couplers in accordance with manufacturer’s instructions to 
provide noted capacity. Ensure proper cover to face of masonry core is provided to meet the 
requirements of CSA S304 and A370. 

 
 
3.5 REINFORCED LINTELS AND BOND BEAMS 

.1 Reinforce masonry beams, masonry lintels and bond beams as indicated.  

.2 Place reinforcement and grout in accordance with CSA-S304, CAN/CSA A371, and CAN/CSA A179.  

.3 Support and position reinforcing bars in accordance with CAN/CSA A371.  

.4 A “bond beam” course is to be formed from standard stretcher and pier blocks, with webs notched to 
receive the horizontal reinforcing or from purpose-made blocks with web knockouts. Reinforcing to 
have 20 mm clear cover to top of masonry unit. 

.5 Where the course below the bond beam is not required to be grouted, install grout screens to retain 
the grout. Discontinue grout screens at vertically grouted cores. 

.6 Standard bond beam reinforcing, unless noted otherwise: 1-15M. 

.7 Beam reinforcing to be continuous unless noted otherwise, lapped with Class B tension splices. 
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.8 At intersecting walls, provide 1-15 M corner bar at all bond beams, unless noted otherwise. Corner 
bar legs to provide Class B splices with horizontal reinforcement. Knock out face shells of blocks at 
intersection of bond beams to allow free flow of grout between walls. 

.9 Unless otherwise detailed, the first course above an opening greater than 400 mm in a concrete 
block wall is to be formed from lintel units with a solid bottom. Horizontal reinforcement is to be 
placed in the bottom of the block with spacers to maintain 20 mm below the bar. 
.1 Reinforcing to be continuous over the opening and to extend 200 mm each side, unless noted 

otherwise.  

.10 Provide horizontal bond beams as noted and in the following locations: 
.1 Base and top of all walls. 
.2 Openings at all stair landings. 
.3 At the bottoms of masonry openings greater than 400 mm. 

 
 
3.6 GROUTING 

.1 Grouting in accordance with Section 04051 – Masonry Mortar and Grout.  
 
 
3.7 LATERAL SUPPORT AND ANCHORAGE 

.1 Supply and install lateral support and anchorage in accordance with CSA-S304 and as indicated.  

.2 Refer to Drawings for standard details for lateral support of permanent masonry walls. 

.3 Materials shall meet the requirements of Division 03 and 05. 
 
 
3.8 MOVEMENT JOINTS 

.1 Reinforcement shall not be continuous across movement joints unless otherwise indicated.  
 
 
3.9 FIELD BENDING 

.1 Do not field bend reinforcement and connectors except where indicated or authorized by Consultant.  

.2 When field bending is authorized, bend without heat, applying a slow and steady pressure.  

.3 Replace bars and connectors which develop cracks or splits.  
 
 
3.10 FIELD QUALITY CONTROL 

.1 Site inspections in accordance with Section 04050 - Common Work Results for Masonry.  
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3.11 FIELD TOUCH-UP 

.1 Touch up damaged and cut ends of epoxy coated or galvanized reinforcement steel and connectors 
with compatible finish to provide continuous coating.  

 
 
3.12 CLEANING 

.1 Clean in accordance with Division 01 and Section 04050 – Common Work Results for Masonry.  
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 ASTM International Inc.: 
.1 ASTM D2240, Standard Test Method for Rubber Property - Durometer Hardness.  
.2 ASTM D1056, Standard Specification for Flexible Cellular Materials - Sponge or Expanded 

Rubber. 

.2 Canadian Standards Association (CSA International): 
.1 CAN/CSA A370, Connectors for Masonry. 
.2 CAN/CSA A371, Masonry Construction for Buildings.  
.3 CAN/CSA-ISO 14021, Environmental Labels and Declarations - Self-Declared Environmental 

Claims Type II Environmental Labelling. 
.4 CSA S304, Design of Masonry Structures. 

 
 
1.2 ADMINISTRATIVE REQUIREMENTS 

.1 Refer to Section 04050 - Common Work Results for Masonry.  
 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for masonry 

accessories and include Product characteristics, performance criteria, physical size, finish, and 
limitations.  

.3 Shop Drawings:  
.1 Submit Shop Drawings showing flashing and installation details. Indicate sizes, spacing, location, 

and quantities of fasteners.  

.4 Samples:  
.1 Submit two (2) masonry accessory samples in accordance with Division 01, supplemented as 

follows:  
.1 Materials: two (2) coloured samples, illustrating colour and colour range. Include:  

.1 Movement joint filler.  

.2 Lap adhesive.  

.3 Mechanical fasteners.  

.4 Reglets.  

.5 Brick vents.  
.2 Two (2) moisture control material samples, illustrating colour and colour range, size, and 

shape. Include:  
.1 Weep hole vents.  
.2 Weep hole protector.  
.3 Grout screens 

.3 Two (2) flashing material samples, illustrating colour and colour range, size, shape, and 
profile. Include as specified:  
.1 Sheet metal flashings.  
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.2 Composite flashings.  

.3 Plastic and rubber flashings.  

.5 Test Reports: Submit certified test reports showing compliance with specified performance 
characteristics and physical properties.  

.6 Certificates: Submit Product certificates signed by manufacturer certifying materials comply with 
specified performance characteristics and criteria and physical requirements.  

.7 Manufacturer's Instructions: submit manufacturer's instructions as follows:  
.1 Submit installation instructions for fillers, adhesives, brick vents, weeps, diverters, screens, and 

flashings.  
 
 
1.4 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Division 01 and with manufacturer's written 
instructions.  

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect masonry accessories from nicks, scratches, and blemishes.  
.3 Replace defective or damaged materials with new.  

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Control joint filler: Closed cell neoprene sponge with tear strip, purpose-made for horizontal and 
vertical applications conforming to ASTM D1056, size and shape to suit application. 
.1 Acceptable Product: ‘NS Neoprene Sponge’, by Blok-Lok or approved alternate. 

.2 Lap adhesive: As recommended by masonry flashing manufacturer. 

.3 Weep hole vents: Polyester compressible mesh sized to suit masonry unit and mortar joint, colour to 
match mortar or as approved by Consultant. 
.1 Acceptable Product: ‘Weep Vent’, by Mortar Net Solutions, or approved alternate.  

.4 Mechanical fasteners: Refer to Section 04052 – Masonry Connectors and Reinforcing. 
 
 
2.2 MOISTURE CONTROL 

.1 Weep Hole Protector:  
.1 Pre-manufactured high-density nylon or polyethylene open mesh, 250 mm / 10" high, thickness 

to suit cavity. 
.1 Acceptable Product: ‘Mortar Net’ by Mortar Net Ltd. or approved alternate.  
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.2 Grout Screens: 6 mm / 1/4" square monofilament screen fabricated from high-strength, non-corrosive 
polypropylene polymers to isolate flow of grout in designated areas.  
.1 Size: To suit application. 
.2 Acceptable Product: ‘#MGS – Mortar/Grout Screen’ by Hohmann & Barnard, Inc., or approved 

alternate. 
 
 
2.3 FLASHINGS 

.1 Flashings: Refer to Section 07280 - Air/Vapour Barriers. 

.2 Prefinished Metal Flashings: Refer to Section 07620 – Sheet Metal Flashing and Trim. 

.3 Aluminum Flashings: Refer to Section 07620 – Sheet Metal Flashing and Trim. 
 
 
PART 3 - EXECUTION 

3.1 APPLICATION 

.1 Manufacturer's Instructions: Comply with manufacturer's written recommendations, including Product 
technical bulletins, handling, storage and installation instructions, and datasheets.  

 
 
3.2 INSTALLATION: MATERIALS 

.1 Install continuous movement joint fillers in movement joints at locations indicated on Drawings.  

.2 Lap adhesive: Apply adhesive to flashing lap joints.  

.3 Mechanical fasteners: Install fasteners to suit application and in accordance with manufacturer's 
written installation instructions.  

.4 Reglets: Install reglets at locations indicated on Drawings. 
 
 
3.3 INSTALLATION: MOISTURE CONTROL 

.1 Install weep hole vents in vertical joints immediately over flashings, in exterior wythes of cavity wall 
and masonry veneer wall construction, at maximum horizontal spacing of 600 mm / 24” on centre.  

.2 Weep hole protector: Install purpose made diverters in cavities where indicated and as directed, size 
and shape to suit purpose and function.  

.3 Grout Screens: Install purpose made diverters in cavities where indicated and as directed, size and 
shape to suit purpose and function. 
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3.4 INSTALLATION: FLASHINGS 

.1 Build in flashings in masonry in accordance with CAN/CSA A371.  
.1 Install drip plates and flashings under exterior masonry bearing on foundation walls, slabs, shelf 

angles, and steel angles over openings, and at base of cavity wall and where cavity is interrupted 
by horizontal members or supports and as shown on Drawings. Install flashings under weep hole 
courses and as indicated.  

.2 In cavity walls and veneered walls, carry flashings over horizontal face of drip plates of exterior 
masonry, under outer wythe, then up backing not less than 150 mm / 6”, and as follows:  
.1 For masonry backing embed or bond flashing 25 mm / 1” in joint.  
.2 For concrete backing, insert or bond flashing into reglets.  
.3 Lap joints 150 mm / 6” and seal with adhesive.  

.2 Form flashing (end dams) at lintels, sills, and wall ends to prevent water from travelling horizontally 
past flashing ends.  

.3 Install vertical flashing where outer veneer returns at window or door jambs, to prevent contact of 
veneer with inner wall.  

 
 
3.5 CLEANING 

.1 Clean in accordance with Division 01.  
.1 Remove surplus materials, excess materials, rubbish, tools, and equipment.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 ASTM International: 
.1 ASTM C73, Standard Specification for Calcium Silicate Brick (Sand-Lime Brick). 
.2 ASTM C140, Standard Test Methods for Sampling and Testing Concrete Masonry Units and 

Related Units. 
.3 ASTM C216, Standard Specification for Facing Brick (Solid Masonry Units Made of Clay or 

Shale). 

.2 Brick Industry Association (BIA): 
.1 Technical Note No. 20, Cleaning Brick Work. 

.3 Canadian Standards Association (CSA International): 
.1 CAN/CSA A82, Fired Masonry Brick Made From Clay or Shale. 
.2 CAN/CSA-A165 Series, CSA Standards on Concrete Masonry Units (Consists of A165.1, A165.2 

and A165.3). 
.3 CAN/CSA A371, Masonry Construction for Buildings. 
.4 CSA S304, Design of Masonry Structures.  

 
 
1.2 ADMINISTRATIVE REQUIREMENTS 

.1 Refer to Section 04050 - Common Work Results for Masonry.  
 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for brick masonry 

units and include Product characteristics, performance criteria, physical size, finish and 
limitations.  

.3 Manufacturer's Instructions: 
.1 Submit manufacturer's installation instructions in accordance with Section 04050 - Common 

Work Results for Masonry. 

.4 Samples:  
.1 Provide samples as follows: 

.1 One (1) of each type of masonry units specified, including special shapes. 

.2 Samples: Used for testing and when accepted become standard for material used. 

.5 Test Reports:  
.1 Submit certified test reports in accordance with Division 01 and 04050 – Common Work Results 

for Masonry. 
 
 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

BRICK MASONRY 
Section 04211 

Page 2 of 4 
April 2025 

 
 
1.4 QUALITY ASSURANCE 

.1 Quality Assurance in accordance with Section 04050 – Common Work Results for Masonry. 
 
1.5 TESTING 

.1 Inspection and testing will be carried out by Independent Testing & Inspection Agency designated by 
Consultant. 

.2 Refer to Division 01 for payment. 

.3 Notify inspection agency minimum of 48 hours in advance of requirement for tests. 

.4 A minimum of five masonry units shall be selected and tested in accordance with CSA S304, CSA 
A82, CSA A165 Series and ASTM C73.  
.1 For each 500 m2 of wall or portion thereof for each unit type. 

.5 In lieu of the above-noted construction testing, the manufacturer can provide evidence of compliance 
and assured uniformity for the Products under submission for Consultant review. 

 
1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Division 01 and with manufacturer's written 
instructions.  

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  
.1 Offload brick masonry packages using equipment that will not damage the surfaces.  
.2 Do not use brick tongs to move or handle masonry.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Do not double stack cubes of brick masonry.  
.3 Cover masonry units with non-staining waterproof membrane covering.  
.4 Allow air circulation around units.  
.5 Installation of wet or stained masonry units is prohibited.  
.6 Keep brick masonry in individual cardboard packaging provided by manufacturer until units are 

ready to be installed.  
.7 Store and protect brick masonry from nicks, scratches, and blemishes.  
.8 Replace defective or damaged materials with new.  
.9 Keep materials dry until use except where wetting of bricks is specified. 

 
 
PART 2 - PRODUCTS 

2.1 MANUFACTURED UNITS 

.1 Veneer Brick: 
.1 Brick: To CAN/CSA A82, ASTM C261. 
.2 Type: X. 
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.3 Grade: EG. 

.4 Size: 290 x 90 x 57 and 290 x 90 x 90 mm 

.5 Colour and texture: Maximum of three (3) colours as later selected by Consultant from 
manufacturer’s complete colour range. 

.6 Face brick not to exceed maximum water absorption of 8% in 24-hour cold-water submersion 
test, with maximum water absorption of 0.88% in C/B ratio (saturation coefficient). 

.7 Include installation of all brickwork, and all associated work in Contract. 

.8 Acceptable Product: ‘Nueva Collection’ by Brampton Brick, or approved alternate. 
 
 
2.2 CLEANING COMPOUNDS 

.1 Cleaning Compounds: 
.1 Use low VOC Products. 
.2 Compatible with substrate and acceptable to masonry manufacturer for use on Products. 
.3 Cleaning compounds compatible with brick masonry units and in accordance with manufacturer's 

written recommendations and instructions. 
 
 
2.3 TOLERANCES 

.1 Tolerances for clay brick masonry units in accordance with CAN/CSA A82. 

.2 Tolerances for concrete brick masonry units in accordance with CAN/CSA A165.2. 

.3 Tolerances for prefaced concrete masonry units in accordance with CAN/CSA A165.3. 
 
 
PART 3 - EXECUTION 

3.1 PREPARATION 

.1 Prepare as per Section 04050 - Common Work Results for Masonry. 
 
 
3.2 APPLICATION 

.1 Manufacturer's Instructions: Comply with manufacturer's written recommendations, including Product 
technical bulletins, handling, storage and installation instructions, and datasheets. 

 
 
3.3 CONSTRUCTION 

.1 Construction to conform to CAN/CSA A371 and Section 04050 - Common Work Results for Masonry.  
 
 
3.4 INSTALLATION TOLERANCES: 

.1 To CAN/CSA A371. 
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3.5 PATCHING AND REPAIRS REPAIR/RESTORATION: 

.1 Upon completion of masonry, fill holes and cracks, remove loose mortar, and repair defective work in 
accordance with Section 04050– Common Work Results for Masonry.  

 
 
3.6 FIELD QUALITY CONTROL 

.1 Consultant review in accordance with Section 04050 - Common Work Results for Masonry. 

.2 Test and evaluate concrete block units during construction in accordance with CSA S304.  
 
 
3.7 CLEANING 

.1 Clean in accordance with Division 01 and Section 04050 – Common Work Results for Masonry, 
supplemented as follows. 

.2 Perform cleaning as soon as possible after installation to remove construction and accumulated 
environmental dirt. 

.3 Clean unglazed clay masonry: Mock up panel specified in Section 04050 - Common Work Results for 
Masonry as directed below and leave for one week. If no harmful effects appear and after mortar has 
set and cured, protect windows, sills, doors, trim and other work, and clean brick masonry as follows. 
.1 Remove large particles with wood paddles without damaging surface. Saturate masonry with 

clean water and flush off loose mortar and dirt. 
.2 Scrub with solution of 25 mL trisodium phosphate and 25 mL household detergent dissolved in 1 

L of clean water using stiff fibre brushes, then clean off immediately with clean water using hose. 
Alternatively, use proprietary compound recommended by brick masonry manufacturer in 
accordance with manufacturer's directions. 

.3 Repeat cleaning process as often as necessary to remove mortar and other stains. 

.4 Use acid solution treatment for difficult to clean masonry as described in Technical Note No.20 
by the Brick Industry Association. 

.4 Clean concrete brick masonry as work progresses. 
.1 Allow mortar droppings on masonry to partially dry then remove by means of trowel, followed by 

rubbing lightly with small piece of brick and finally by brushing. 

.5 Upon completion of installation, remove surplus materials, rubbish, tools, and equipment barriers. 
 
 
3.8 PROTECTION 

.1 Brace and protect brick masonry in accordance with Section 04050 - Common Work Results for 
Masonry. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 ASTM International Inc.: 
.1 ASTM C140, Standard Test Methods for Sampling and Testing Concrete Masonry Units and 

Related Units. 
.2 ASTM E336, Standard Test Method for Measurement of Airborne Sound Attenuation between 

Rooms in Buildings.  

.2 Canadian Standards Association (CSA International): 
.1 CAN/CSA-A165 Series, CSA Standards on Concrete Masonry Units (covers: A165.1, A165.2, 

A165.3).  
.2 CAN/CSA A371, Masonry Construction for Buildings.  
.3 CSA S304, Design of Masonry Structures.  

.3 National Research Council Canada (NRC)  
.1 National Building Code of Canada (NBC).  
.2 National Fire Code of Canada (NFC). 

.4 South Coast Air Quality Management District (SCAQMD)  
.1 SCAQMD Rule 1168, Adhesive and Sealant Applications.  

.5 Underwriters' Laboratories of Canada (ULC): 
.1 CAN/ULC-S101, Standard Methods of Fire Endurance Tests of Building Construction and 

Materials.  
 
 
1.2 ADMINISTRATIVE REQUIREMENTS 

.1 Refer to Section 04050 - Common Work Results for Masonry.  
 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures. 

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for each type of 

concrete masonry unit and include Product characteristics (i.e. four facets), performance criteria, 
physical size, finish and limitations.  

.3 Samples:  
.1 Provide samples as follows: 

.1 One (1) of each type of masonry units specified, including special shapes. 

.2 Samples used for testing and when accepted become standard for material used. 

.4 Test Reports:  
.1 Submit certified test reports in accordance with Division 01 and 04050 – Common Work Results 

for Masonry. 
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1.4 QUALITY ASSURANCE 

.1 Quality Assurance in accordance with Section 04050 – Common Work Results for Masonry. 
 
 
1.5 TESTING 

.1 Inspection and testing will be carried out by Independent Testing & Inspection Agency designated by 
Consultant. 

.2 Refer to Division 01 for payment.  

.3 Notify inspection agency minimum of 48 hours in advance of requirement for tests. 

.4 The manufacturer shall provide evidence of compliance and assured uniformity for the Products 
under submission for Consultant review. 
.1 Alternatively, a minimum of five masonry units shall be selected and tested in accordance with 

CSA S304, A165 Series and ASTM C140. 
.1 For each 500 m2 of wall or portion thereof for each unit type. 
.2 For each 250 m2 of wall or portion therefore for concrete masonry units with specified 

strength higher than 15MPa.  
 
 
1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Division 01 and with manufacturer's written 
instructions.  

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  
.1 Offload concrete unit masonry packages using equipment that will not damage the surfaces.  
.2 Do not use brick tongs to move or handle masonry.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Do not double stack cubes of concrete unit masonry.  
.3 Cover masonry units with non-staining waterproof membrane covering.  
.4 Allow air circulation around units.  
.5 Installation of wet or stained masonry units is prohibited.  
.6 Keep concrete unit masonry in individual cardboard packaging provided by manufacturer until 

units are ready to be installed.  
.7 Store and protect concrete unit masonry from nicks, scratches, and blemishes.  
.8 Replace defective or damaged materials with new.  
.9 Keep materials dry until use except where wetting of bricks is specified. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Standard concrete block units: To CAN/CSA-A165 Series (CAN/CSA-A165.1).  
.1 Headworks Building Exterior Load Bearing Masonry Walls:  

.1 Type: H/15/A/O.  

.2 Size: 190mm H x 240mm W x 390mm L.  
.2 UV Building Exterior Load Bearing Masonry Walls:  

.1 Type: H/15/A/O.  

.2 Size: 190mm H x 240mm W x 390mm L.  
.3 Process Building Exterior Load Bearing Masonry Walls:  

.1 Type: H/30/A/O.  

.2 Size: 190mm H x 240mm W x 390mm L.  
.4 Interior Non-Load Bearing Masonry Walls (all buildings):  

.1 Type: H/15/A/O.  

.2 Size: 190mm H x 190mm W x 390mm L.  

.2 Special shapes:  
.1 Provide bull-nosed units at all exposed corners, sills. and tops of partial height walls. 
.2 Provide purpose-made shapes for lintels, beams, and bond beams with reduced webs, 

sawcut stretch units with reduced webs, or U-lintel units with sawcut or otherwise notched 
bottom faces to permit continuity of vertical reinforcement and grout. 

.3 Provide additional special shapes as indicated.  
 
 
2.2 CLEANING COMPOUNDS 

.1 Cleaning Compounds: 
.1 Use low VOC Products. 
.2 Compatible with substrate and acceptable to masonry manufacturer for use on Products. 
.3 Cleaning compounds compatible with concrete block masonry units and in accordance with 

manufacturer's written recommendations and instructions. 
 
 
2.3 TOLERANCES 

.1 Tolerances for standard concrete masonry units in accordance with CAN/CSA A165.1, supplemented 
as follows:  
.1 Maximum variation between units within specific job lot not to exceed +/- 2 mm / 0.087”.  
.2 No parallel edge length, width or height dimension for individual unit to differ by more than +/- 2 

mm / 0.087”.  
.3 Out of square tolerance not to exceed +/- 2 mm / 0.087”.  

.2 Tolerances for architectural concrete masonry units in accordance with CAN/CSA A165.1, 
supplemented as follows:  
.1 Maximum variation in length or height between units within specific job lot for specified dimension 

not to exceed +/- 2 mm / 0.087”.  
.2 No parallel edge length, width or height dimension for individual unit to differ by more than +/- 2 

mm / 0.087”.  
.3 Out of square tolerance not to exceed +/- 2 mm- / 0.087”.  
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.4 Maximum variation in width between units within specific job lot for specified dimension not to 
exceed +/-2 mm / 0.087”.  

 
 
2.4 EXPOSED FACES 

.1 Exposed Faces: Uniform texture, free of imperfections, indentations, and surface cracks impairing 
finish or appearance in accordance with CAN/CSA A165.1. 

 
 
PART 3 - EXECUTION 

3.1 PREPARATION 

.1 Prepare as per Section 04050 - Common Work Results for Masonry. 
 
 
3.2 APPLICATION 

.1 Manufacturer's Instructions: Comply with manufacturer's written recommendations, including Product 
technical bulletins, handling, storage and installation instructions, and datasheets. 

 
 
3.3 CONSTRUCTION 

.1 Construction to conform to CAN/CSA A371 and Section 04050 - Common Work Results for Masonry: 
 
 
3.4 INSTALLATION TOLERANCES: 

.1 To CAN/CSA A371. 
 
 
3.5 PATCHING AND REPAIRS 

.1 Upon completion of masonry, fill holes and cracks, remove loose mortar, and repair defective work in 
accordance with Section 04050 – Common Work Results for Masonry.  

 
 
3.6 FIELD QUALITY CONTROL 

.1 Consultant review in accordance with Section 04050 - Common Work Results for Masonry. 

.2 Test and evaluate concrete block units during construction in accordance with CSA S304. 
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3.7 CLEANING 

.1 Clean in accordance with Division 01 and Section 04050 – Common Work Results for Masonry, 
supplemented as follows.  
.1 Progress Cleaning:  

.1 Standard Concrete Unit Masonry:  
.1 Allow mortar droppings on masonry to partially dry then remove by means of trowel, 

followed by rubbing lightly with small piece of block. Clean wall surface with suitable 
brush or burlap.  

 
 
3.8 PROTECTION 

.1 Brace and protect concrete unit masonry in accordance with Section 04050 - Common Work Results 
for Masonry.  

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 ASTM International (ASTM): 
.1 ASTM A36/A36M, Standard Specification for Carbon Structural Steel. 
.2 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products. 
.3 ASTM A193/A193M, Standard Specification for Alloy-Steel and Stainless Steel Bolting for High 

Temperature or High Pressure Services and Other Special Purpose Applications. 
.4 ASTM F1554, Standard Specification for Anchor Bolts, Steel, 36, 55 and 105-ksi Yield Strength. 
.5 ASTM F3125M, Standard Specification for High Strength Structural Bolts, Steel and Alloy Steel, 

Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch and 
Metric Dimensions. 

.2 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB-85.10, Protective Coatings for Metals. 

.3 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer’s Association (CPMA): 
.1 Handbook of the Canadian Institute of Steel Construction. 
.2 CISC Code of Standard Practice for Structural Steel. 
.3 CISC Guide for Specifying Architecturally Exposed Structural Steel (AESS). 
.4 CISC Guide for the Design of Crane Supporting Structures, 4th Edition. 
.5 CISC Design module 7 – Moment Connection for Seismic Application 3rd edition. 
.6 CISC/CPMA Standard 2, Quick Drying Primer for use on Structural Steel. 
.7 CISC/CPMA Standard 1, Quick-Drying, One-Coat Paint for Use on Structural Steel. 
.8 CISC Steel Fabrication Quality Systems Guideline and Commentary. 

.4 CSA Group (CSA): 
.1 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/ 

Structural Quality Steel. 
.2 CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 
.3 CSA-S16, Limit States Design of Steel Structures. 
.4 CSA-S136, North American Specifications for the Design of Cold Formed Steel Structural 

Members. 
.5 CSA W47.1, Certification of Companies for Fusion Welding of Steel. 
.6 CSA W47.2, Certification of Companies for Fusion Welding of Aluminum. 
.7 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding. 
.8 CSA W55.3, Certification of Companies for Resistance Welding of Steel and Aluminum. 
.9 CSA W59, Welded Steel Construction (Metal Arc Welding). 

.5 Master Painters Institute (MPI): 
.1 MPI-INT 5.1, Structural Steel and Metal Fabrications. 
.2 MPI-EXT 5.1, Structural Steel and Metal Fabrications. 

.6 The Society for Protective Coatings (SSPC) and National Association of Corrosion Engineers 
(NACE) International: 
.1 NACE No. 3/SSPC-6, Commercial Blast Cleaning. 
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1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Division 01. 

.2 Submit proof of approval by Canadian Welding Bureau to requirements of CSA Standard W47.1 
(Division 1 or Division 2.1) and/or CSA Standard W55.3. 

.3 Submit proof of CISC Steel Structures Certification.  

.4 Shop Drawings: 
.1 Submit connection design details, erection diagrams, and shop details for each member, 

hereafter referred to as Shop Drawings. Structural steel and joist Shop Drawings shall be 
reviewed and accepted in by the Contractor prior to forwarding on to the Consultant. 

.2 Shop Drawings to be submitted electronically. Quantity and format of Shop Drawings are to be in 
accordance with Division 01. Reproduction of Contract Documents will not be acceptable as 
Shop Drawings.  

.3 Submit Shop Drawings in a single, complete set in order that all details may be read in 
conjunction with plans, elevations and all other dependent details.  

.4 All materials, finishes, and loadings shall be clearly illustrated. All submittals shall be made in 
English with any abbreviations clearly defined.  

.5 Where Shop Drawings are re-submitted, clearly illustrate all revisions from previous submissions 
using revision marks and "bubbles".  

.6 Structural steel Shop Drawings to be stamped and signed by a qualified Professional Engineer 
registered in the Province of Ontario in the employ of the steel fabricator to signify that 
fabricator's responsibilities with respect to detailing and connection design have been completed 
and reviewed for compliance with Contract Documents.  

.7 Clearly show, in plan, all members, bridging, bracing, connections, steel lintels, hangers, etc. 

.8 For assemblies, components, and connections designated as AESS, clearly identify all of the 
following: 
.1 Distinguish between shop and field welds and show size, length, and type of each weld. 
.2 Grinding, finish, and profile of welds. 
.3 Type and finish of bolts. Indicate which side of the connection bolt heads should be placed. 
.4 Orientation of exposed seams in HSS members. 
.5 Special tolerances. 
.6 Erection requirements. 

.9 Provide details to illustrate spandrel beams, bracing and bridging systems, column and beam 
splices, bearing and base plates, framing at openings, connections and any other non-standard 
items or details required by the Consultant.  

.10 Provide details to illustrate spandrel beams, bracing and bridging systems, column and beam 
splices, bearing and base plates, framing at openings, connections and any other non-standard 
items or details required by the Consultant.  

.11 Drawings to be prepared by fabricator in accordance with A.I.S.C. Structural Steel Detailing 
Manual.  

.12 Do not commence fabrication until complete set of Shop Drawings has been reviewed by the 
Consultant. Where fabrication is initiated prior to such review, all subsequently required revisions 
shall be at no cost to the Owner. 

.13 Submit mill test reports prior to fabrication of structural steel. Mill test reports to show chemical 
and physical properties and other details of steel to be incorporated in project. Mill test reports to 
be certified by metallurgists qualified to practice in the Province of Ontario. 

.14 Provide structural steel fabricator’s affidavit stating that materials and Products used in 
fabrication conform to applicable material and Products standards specified and indicated.  
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.15 Upon request by the Consultant submit BIM model of fabrication and connections. Format and 
submission information to be agreed upon as part of Shop Drawings. 

.5 Samples: 
.1 Provide samples of AESS components as noted below:  

.1 Surface preparation of bare steel. 

.2 Finished and painted steel. 

.3 Welds, including final profiling of welds. 

.4 Reduced scale representation of completed welded and bolted connections. 
.2 Provide samples demonstrating each AESS Category finish requirements.  
.3 Samples are to be submitted to Consultant for review 30 days in advance of commencing full 

scale fabrication of AESS components.  
.4 Additional samples of elements indicated above may be required by the Consultant if the 

samples are not accepted. Additional samples to be completed to the satisfaction of the 
Consultant. All costs for samples to be by the Contractor. Where full scale fabrication is initiated 
prior to acceptance of samples, all subsequently required revisions shall be at no cost to the 
Owner.  

 
 
1.3 QUALITY ASSURANCE 

.1 Meetings:  
.1 Convene pre-fabrication meeting in accordance with Division 01 one (1) week prior to beginning 

steel fabrication. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, steel fabricator, steel erector, and 

steel inspector attend. 
.2 Convene pre-installation meeting in accordance with Division 01 one (1) week prior to beginning 

steel erection. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, steel fabricator, steel erector, and 

steel inspector attend. 

.2 Qualifications: 
.1 Fabrication of structural steel to be performed only by firm holding current and valid CISC Steel 

structures Certification.  
.2 Fabrication and erection of structural steel to be performed only by firm fully approved by 

Canadian Welding Bureau to requirements of CSA Standard W47.1 (Division 1 or Division 2.1) 
and/or CSA Standard W55.3.  

 
 
1.4 INSPECTIONS 

.1 Shop and Site inspections to ensure conformance with this Section will be conducted by the 
inspection company appointed by Owner. Shop and site inspections to be performed only by a firm 
certified by the Canadian Welding Bureau for the requirements of CSA Standard W178 (Qualification 
of Welding Inspection Organizations) for buildings by visual methods. 

.2 Testing company services will be paid for by the Contractor from a cash allowance carried in 
Division 01. 

.3 All inspection procedures to be as outlined in CAN/CSA S16:19 Annex P and be performed to 
inspection class IC3. Supply all necessary cooperation to facilitate shop and site inspections. Provide 
safe access and working areas for testing on site. 
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.4 Ensure timely reviews by steel inspectors during construction and coordinate with erection 
sequencing. Address deficiencies as noted by the steel inspector, prior to proceeding to next 
sequence. 

.5 Submit reports from each inspection and final report certifying that installation of all structural steel 
has been performed in accordance with Contract Documents. 

 
 
1.5 EXAMINATION 

.1 Prior to fabrication, review all dimensions in conjunction with all Contract Documents. Report any 
conflicts or uncertainties for clarification.  

.2 Prior to erection, examine all site conditions and dimensions which may affect this work. Report any 
inconsistencies to the Consultant for direction.  

 
 
1.6 COORDINATION 

.1 Review all Contract Documents and Shop Drawings related to all other trades which may affect this 
work. Report any discrepancies to the Consultant for direction.  

.2 Cooperate with all other trades to fully coordinate all dimensions, openings, details, etc., which may 
be required during fabrication or erection.  

 
 
1.7 DELIVERY, STORAGE AND HANDLING 

.1 Store and handle steel members to prevent damage which will impair adequacy or appearance of 
material in finished structure.  

.2 All members damaged during shipping, handling or erection shall be repaired to the satisfaction of 
the Consultant at no cost to the Owner.  

.3 Store joists in vertical position, blocked off ground in such a manner as to avoid overstraining and to 
keep them reasonably clean. Remove dirt and debris after member has been erected and apply 
touch-up paint as required. 

.4 Take special precautions when erecting long slender joists or members. Do not release hoisting 
cables until the member is laterally supported by at least one line of bridging and/or bracing.  

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Structural Steel:  
.1 Hot rolled structural sections and bars (W,S,C,L): Grade 350W to CAN/CSA G40.21 unless 

indicated otherwise.  
.2 Hollow structural sections: Grade 350W to CAN/CSA G40.21 manufactured to CAN/CSA 

G40.20, Class 'C' only, unless indicated otherwise. Substitution to ASTM A500 will not be 
accepted as equivalent. Substitution to ASTM A1085 will be subject to review and approval. 

.3 Plates: Grade 300W to CAN/CSA G40.2 unless indicated otherwise.  
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.2 Bolts: High strength to ASTM A325M with suitable nuts and hardened steel washers.  

.3 Anchor Bolts: Mild steel to ASTM F1554 with suitable nuts and hardened steel washers, 19 mm 
diameter unless indicated otherwise. Provide template for trade responsible for installation. Grades of 
anchor bolts to be field identifiable by colour coating and match grades shown on Drawings. All field 
modification to anchor bolts are to be submitted to the Consultant for review. 

.4 Welding Materials: Conforming to W48.3 and suitable for use intended.  

.5 Grout below baseplates to be flowable non-shrink, non-metallic grout with a minimum compressive 
strength of 40 MPa at seven (7) days. 
.1 Acceptable Product: ‘SikaGrout 212’ by Sika Canada, ‘V-3 10K’ by W.R. Meadows, or approved 

alternate.  

.6 Paint:  
.1 Shop and touch-up paint to CISC/CPMA 2-75. 
.2 Colour of shop applied primer: Grey. 
.3 Coordinate primer with Division 09 Specifications. Consider primer compatibility with intumescent 

paint. 

.7 Galvanizing: 
.1 Galvanizing to stricter requirements of ASTM A123/A123M or CAN/CSA-G164, minimum zinc 

coating 600 g/m2. 
.2 Zinc-rich touch-up coating, ready mixed to CAN/CGSB-1.181-99. Acceptable Product: 

‘Galvafroid’ by Fosroc or approved alternate. 
 
 
2.2 DESIGN AND FABRICATION 

.1 All fabrication to comply with requirements of CAN/CSA S16. All welding to conform to requirements 
of CSA W59. Use only welders approved by Canadian Welding Bureau for class of work being 
performed. 

.2 Fabrication  
.1 Fabricate structural steel not designated as AESS, in accordance with CAN/CSA-S16 and in 

accordance with reviewed Shop Drawings. 
.2 Structure is considered to be Static. Fabrication of plates and holes are to be drilled or punched 

in accordance with CSA-S16. 

.3 Substitutions of member sizes will be permitted only if equivalent stiffness and load carrying capacity 
are provided and no interference with other details will result. Substitutions, including all necessary 
modifications to the work of this Section and all other trades, to be at no cost to the Owner.  

.4 The camber of steel members shall be verified in the shop and in the field. When no camber is 
indicated, turn the member natural camber up. 

.5 Where design reactions are not indicated, design and detail all connections to resist a total shear 
based on tributary floor, roof and wall loads noted and considering any concentrated loading which 
occurs on members. As a minimum, connections shall be capable of supporting one-half the 
allowable uniformly distributed load or 50% of the connected member shear capacity for the member 
and span considered. Provide a minimum of two (2) 19 mm / 3/4" diameter A325 bolts per 
connection, unless noted otherwise. 
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.6 Where moment connections are indicated on Drawings without design loads, connection shall be 
designed to develop the full moment and shear capacities of the weakest member being connected. 

.7 Connect all columns to the base plates for the larger of the following forces in addition to the other 
forces shown: 

.1 For the factored horizontal component of the bracing and bracing locations; or, 

.2 For 3% of the factored vertical column load applied horizontally. 

.8 In general, framed connections with double angles, end connection plates or seated connections with 
top or side clip angles are acceptable. The Consultant may require the use of a specific connection 
type at their discretion, if considered necessary to ensure structural action assumed in design.  

.9 Structural steel fabricator shall perform the necessary review to determine the full impact of 
connection clearance requirements, as well as the potential introduction of doubler plates, continuity 
plates, and/or web flange or other stiffeners.  

.10 Provide torsional restraint of eccentrically loaded spandrel beams at connections to other beams or 
columns. Seated connections with top clip angles or framed connections with top and bottom clip 
angles are acceptable.  

.11 No splices shall be made unless shown on the Drawings or reviewed and approved by the Engineer 
of Record. Design all splices to develop full capacity of member unless noted otherwise.  

.12 Design and detail all connections for vertical and horizontal diagonal bracing members to resist the 
specified loads in accordance with CAN/CSA S16. Where bracing loads are not specified, design 
connections to develop full tension capacity of member. 

.13 Detail and reinforce all slots, holes and openings in members so as to avoid overstressing. Construct 
re-entrant corners free from notches and with largest practical radii, with a minimum radius of 13 mm.  

.14 Where ASTM A325 galvanized bolts are used, tensioning of bolts procedures and inspections are to 
be strictly followed. Incorrect tensioning with improper quality reviews will result in replacement of 
affected bolts at the cost of the Contractor. High strengths galvanized bolts cannot be tensioned 
more than once.  

.15 Grind smooth or detail all butt welds, connections and splices in members, which will be exposed 
when construction is complete, so as to be as unobtrusive as possible. Appearance, location and 
details of exposed splices and connections to be to the Consultant's approval.  

.16 Detail sloping beams to permit level bearing at each support unless specifically indicated otherwise.  

.17 Stitch weld double angle members back-to-back to limit the slenderness ratio of each angle to less 
than that of the whole member.  

.18 Unless indicated otherwise, where steel deck changes direction of span, provide a 76 x 76 x 7.9 mm 
continuous steel angle welded to ends of joists or top of beam to support deck. Install similar angle at 
all areas where continuity of support steel is interrupted or additional support for deck or metal forms 
is required due to framing details which cause span of deck or metal forms to exceed those intended 
on Drawings.  

.19 For attachment of wood framing or blocking, provide 18 mm diameter drilled holes for 16 mm bolts 
unless noted. Space at 400 mm centres and stagger each side of flange or chord.  

.20  “J” bolt type anchor bolts will not be permitted. Wet setting of anchor bolts is not acceptable practice. 
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.21 Drift pins shall not be used to enlarge misaligned or unfair bolt holes. Holes that require enlarging 
shall be reamed.  

.22 For base plates resisting lateral or tensile loads (e.g., braced bays or wind columns), appropriately 
designed plate washers shall be installed where oversized base plate holes are employed to 
accommodate anchor rod installation tolerances. 

.23 Provide miscellaneous materials and accessories associated with good practice that are not shown 
on Drawings.  

.24 Prequalified connection shall be detailed in strict accordance to design loads showed on Drawings. 
Probable and nominal connections design shall be provided upon request to ensure compatibility 
with lateral force resisting system design intent and capacity protected element. 

 
 
2.3 PREPARATION AND CORROSION PROTECTION 

.1 Clean structural steel to the requirements of SSPC - SP3 as a minimum.  

.2 Apply one shop coat of primer paint except as follows:  
.1 Do not paint surfaces and edges to be field welded. If painted, remove paint for field welding for a 

distance of at least 50 mm on all sides of joint.  
.2 Do not paint contact surfaces of high strength bolted friction type connections where specified.  
.3 Do not paint members of portions thereof which will be encased in, or in direct contact with, cast-

in-place concrete.  
.4 Where member is to be protected using intumescent paint. All surface preparation and primers 

are to be coordinated with intumescent paint supplier. 

.3 Blast clean all steel members (including angle lintels, shelf angles, anchor plates and bolts, 
mechanical rooftop framing, etc.,) which will be exposed to weather or a corrosive environment in 
finished structure, to requirements of SSPC - SP6. Galvanize to stricter requirements of ASTM 
A123/A123M or CAN/CSA-G164 (withdrawn). 

.4 Where members will be exposed to view in completed structure, carefully clean and paint so as to be 
free of imperfections which will mar finished painted surface.  

.5 After erection, touch-up all field bolts, field welds and all damaged or missing shop paint with one 
touch-up coat of paint. 

 
 
PART 3 - EXECUTION 

3.1 PROTECTION 

.1 Do not commence erection of building superstructure until concrete substructure has achieved at 
least 70% of specified concrete strength in field curing, but not less than seven (7) days. Staged 
construction has not been considered in the design of the finished structure. 

 
 
3.2 ERECTION 

.1 Erection of all structural steel members to conform to requirements of CSA S16.  
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.2 Make adequate provision for erection stresses and install adequate temporary bracing to withstand 
all loads to which structure may be subject during erection and subsequent construction, including 
loads due to wind, equipment and operation of same. Leave temporary bracing in place as long as 
necessary for safety or until walls and/or permanent bracing upon which frame depends for lateral 
stability and all connections thereto, are completed.  

.3 Supply beam and column anchor bolts for installation by trade constructing bearing surface. Prior to 
erection, check location and elevation of all anchor bolts and advise the Consultant of any 
discrepancies. Any corrective measures necessary to be approved by the Consultant.  

.4 Support column bases at minimum four (4) points by leveling nuts or steel shims so as to provide a 
minimum 40 mm grout space below base plates.  

.5 Fabricate connections to comply with requirements of CAN/CSAS16. Field connections may be 
accomplished by welding or with high strength bolts. Bolted connections shall be pretensioned as per 
the requirements of CAN/CSA S16. Perform field welding carefully so as not to cause any damage to 
joists, structural steel, bridging or deck.  

.6 Do not weld across beam flanges or joist chord members. 

.7 Do not weld anchor bolts without written approval from Consultant. 

.8 The design incorporates rigid roof diaphragms consisting of the roof deck and continuous framing 
members. To ensure the required diaphragm action, design connections and splices in perimeter 
framing to develop full member capacity and weld perimeter framing member to each supporting 
member with minimum 40 mm of 6 mm fillet weld.  

 
 
 

END OF SECTION 
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PART 1- GENERAL 

1.1 REFERENCES 

.1 ASTM International: 
.1 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.  
.2 ASTM A792/A792M, Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated 

by the Hot-Dip Process. 

.2 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB 1.181 (Withdrawn), Ready-Mixed Organic Zinc-Rich Coating. 

.3 CSA Group (CSA): 
.1 CSA C22.2 No.79, Cellular Metal and Cellular Concrete Floor Raceways and Fittings.  
.2 CSA S16, Design of Steel Structures. 
.3 CSA S136, North American Specification for the Design of Cold Formed Steel Structural 

Members. 
.4 CSA W47.1, Certification of Companies for Fusion Welding of Steel. 
.5 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding. 
.6 CSA W55.3, Certification of Companies for Resistance Welding of Steel and Aluminum. 
.7 CSA W59, Welded Steel Construction (Metal Arc Welding). 

.4 Canadian Institute of Steel Construction (CISC): 
.1 CISC Steel Fabrication Quality Systems Guideline and Commentary. 

.5 Canadian Sheet Steel Building Institute (CSSBI): 
.1 CSSBI 10M, Standard for Steel Roof Deck. 
.2 CSSBI 12M, Standard for Composite Steel Deck. 
.3 CSSBI B13, Design of Steel Deck Diaphragms. 
.4 CSSBI B61, Manufacturer Certification for Cold Formed Steel Framing Members. 

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Division 01. 

.2 Submit proof of CISC Steel Structures Certification.  

.3 Submit manufacturer’s instructions, printed Product literature and data sheets for steel decking and 
connectors including Product characteristics, performance criteria, physical size, finish, and 
limitations.  

.4 Submit diaphragm connection pattern and confirm the capacity of each diaphragm in both uplift (kPa) 
and diaphragm action (kN/m).  

.5 Shop Drawings: 
.1 Shop Drawings to be submitted electronically. Quantity and format of Shop Drawings are to be in 

accordance with Division 01. Reproduction of Contract Documents will not be acceptable as 
Shop Drawings. 
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.2 Submit Shop Drawings in a single, complete set in order that all details may be read in 
conjunction with plans, elevations and all other dependent details.  

.3 All materials, finishes, openings and loadings shall be clearly illustrated. All submittals shall be 
made in English with any abbreviations clearly defined.  

.4 Where Shop Drawings are re-submitted, clearly illustrate all revisions from previous submissions 
using revision marks and "bubbles".  

.5 Shop Drawings to be stamped and signed by a qualified Professional Engineer registered in the 
Province of Ontario in the employ of the steel deck fabricator to signify that fabricator's 
responsibilities with respect to detailing and connection design have been completed and 
reviewed for compliance with Contract Documents, including temporary erection conditions.  

.6 Submit confirmation that steel deck fastener installers have been trained and certified by 
manufacturer or submit welders’ certification.  

 
 
1.3 QUALITY ASSURANCE 

.1 Meetings:  
.1 Convene pre-installation meeting in accordance with Division 01 one (1) week prior to beginning 

steel erection. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, steel fabricator, steel erector, and 

steel inspector attend. 

.2 Qualifications 
.1 Material manufacture and fabrication to be performed by a member company of Canadian Sheet 

Steel Building Institute (CSSBI).  
 
 
1.4 INSPECTIONS 

.1 Site inspections to ensure conformance with this Section will be conducted by the inspection 
company appointed by Owner. Site inspections to be performed only by a firm certified by the 
Canadian Welding Bureau for the requirements of CSA Standard W178 (Qualification of Welding 
Inspection Organizations) for buildings by visual methods. 

.2 Testing company services will be paid for by the Contractor from a cash allowance carried in 
Division 01. 

.1 All inspection procedures to be as outlined in CAN/CSA S16:19 Annex P and be performed to inspection 
class IC3. The following items noted as optional in CAN/CSA S16:19 shall be included in the inspections.  

.2 Supply all necessary cooperation to facilitate site inspections. Provide safe access and working 
areas for testing on site. 

.3 Ensure timely reviews by steel inspectors during construction and coordinate with erection 
sequencing. Address deficiencies as noted by the steel inspector, prior to proceeding to next 
sequence. 

.4 Submit reports from each inspection and final report certifying that installation of all steel deck has 
been performed in accordance with Contract Documents. 

 
 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

METAL DECKING 
Section 05310 

Page 3 of 6 
April 2025 

 
 
1.5 COORDINATION 

.1 Review all Contract Documents and all Shop Drawings produced by all other trades which may affect 
this work. Report any discrepancies to the Consultant for direction.  

.2 Consult all trades to ascertain location and size of openings required in deck. Ensure that all steel 
framing required has been installed prior to erection.  

.3 Supply and install framing around all deck openings per details shown on Drawings. Final number, 
size and location of opening are to be coordinated with mechanical and electrical Drawings and 
subtrades.  

 
 
1.6 DELIVERY, STORAGE AND HANDLING 

.1 Exercise care in storing, handling, and placing steel deck units to prevent damage which will impair 
adequacy or appearance of material in finished structure.  

.2 Damaged material to be replaced at no cost to the Owner.  

.3 If site storage is necessary, store materials in neat bundles stacked on wood blocking clear of ground 
and tilted slightly to ensure that no water lies on material and in accordance with manufacturer’s 
recommendations.  

.4 Handle materials in accordance with safety provisions outlined in CSSBI Standards for Steel Roof 
Deck to avoid injury or damage.  

 
 
PART 2 – PRODUCTS 

 
2.1 MATERIALS  

.1 Structural steel for bearing plates, openings framing, miscellaneous angles - hot rolled structural 
steel, Grade 350 W to CSA G40.21.  

.2 Hollow structural sections for deck support: Grade 350 W to CAN/CSA G40.21.  

.3 Roof Deck: Base steel thickness and depth of profile as indicated on Drawings. Minimum yield 
strength: 275 MPa. 
.1 Acceptable Product: Canam ‘P-3615 & P-3606’ by Canam, or approved alternate.  

.4 Composite Floor Deck: Non-cellular composite deck with (20 gauge) 0.91 mm core thickness. Deck 
to be roll-formed with integral locking lugs to provide positive mechanical interlock and shear transfer 
between concrete fill and deck. Minimum yield strength: 275 MPa. 
.1 Acceptable Product: ‘1.5BLI’ by Canam or approved alternate.  

.5 Touch-up paint: Zinc rich anti-corrosion, ‘Galvafroid’ by Fosroc.  

.6 Finishes:  
.1 Zinc coated: To ASTM A653, Z275 designation.  
.2 Unless otherwise specified, provide galvanized finish except for surfaces designated as site-

painted (supply Wipe Coat) or as prefinished on Room Finish Schedule.  
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.7 Closures to be supplied as indicated and in accordance with manufacturer’s recommendations. For 
concrete topping, ensure that all closures are supplied around column and openings. 

.8 Mechanical fasteners as indicated on Drawings and in accordance with manufacturer’s written 
instructions. Alternate fastening methods are subject to approvals by the Consultant. 

.9 Welding Materials: Conforming to W48.3 and suitable for use intended.  

.10 Cover plates, cell closures, and flashings: Steel sheet with minimum base steel thickness of 0.91 mm 
/ 20 ga. minimum. Metallic coating same as deck material. 
.1 Primer: Zinc rich, ready mix to CAN/CGSB-1.181. 
.2 Caulking in accordance with Section 07920 – Joint Sealants. 

 
 
PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Prior to installation, examine all site conditions carefully and report any defects found to Consultant. 
Do not commence erection until corrective measures are completed to Consultant's satisfaction. 

.2 Prior to erection, visually inspect metal decking and inform Consultant of unacceptable conditions 
immediately upon discovery. Do not commence erection until corrective measures are completed to 
Consultant's satisfaction. 

.3 Make field measurements necessary to ensure proper fit of decking. 

.4 Review all Contract Documents and all Shop Drawings produced by all other trades which may affect 
this work. Report any discrepancies to Consultant for direction.  

 
 
3.2 ERECTION 

.1 Erection as indicated and in accordance with CSA S136 and CSSBI and in accordance with 
approved erection drawings.  

.2 Structural steel work: In accordance with CSA S16. 

.3 Ensure that all steel framing required has been installed prior to erection of metal deck. 

.4 Welding: In accordance with CSA W59. 

.5 Weld and test stud shear connectors through steel deck to steel joists/beams below in accordance 
with CSA W59. 

.6 Welding to be performed by firms certified by the Canadian Welding Bureau for Division 1 or 2 under 
CSA W47.1 for fusion welding of steel and/or CSA W55.3 for resistance welding or trained and 
certified by manufacturer. 

.7 Where double joists occur, weld deck to both joists at 300 mm centres staggered, or as indicated on 
Drawings. 
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.8 Span deck units over three or more supports whenever possible. Supply in sheets of sufficient length 
to extend from high points of framing to low points. Bend as required to conform to slope of 
supporting steel.  

.9 Place and align units in their final position prior to making permanent connections, taking care to 
provide adequate temporary connections to resist construction forces, wind, etc.  

.10 Lap ends: To 50 mm minimum. Locate laps above framing members. Secure lapped units to each 
other and to supporting member with HILTI sidelap connectors at 300 mm centres, or as indicated on 
Drawings. 

.11 Support connections and side lap connections to be in accordance with diagrams shown on 
structural Drawings. 

.12 Steel deck to have a minimum end bearing length of 50 mm on steel framing.  

.13 Blowholes will not be accepted. Where blowholes occur, replace deck unit, conceal with cover plate, 
or otherwise propose remedial measures to Consultant's satisfaction.  

.14 Immediately after deck is permanently secured in place, touch up metallic coated top surface with 
compatible primer where burned by welding.  

.15 Temporary shoring, if required, to be designed to support construction loads, wet concrete and other 
construction equipment. Do not remove temporary shoring until concrete attains 75% of its specified 
28-day compression strength. 

 
 
3.3 CONNECTIONS 

.1 Install connections in accordance with CSSBI recommendations as indicated. Install proprietary 
fasteners in strict accordance with manufacturer’s recommendations. 

.2 Contractor to have proprietary anchoring system manufacturer’s representative on site for initial 
application of all proprietary anchoring systems to verify installation. 

 
 
3.4 CLOSURES AND PERIMETERS 

.1 Install closures in accordance with manufacturer’s recommendations. 

.2 Perimeter angles in accordance with structural Drawings with splice connection design for forces 
shown on Drawings. 

 
 
3.5 OPENINGS AND AREAS OF CONCENTRATED LOADS 

.1 Cut openings in deck as required by other trades. Coordinate with other trades as required to confirm 
size and location of all openings. Supply and install sub-framing as shown on structural Drawings. 

.2 Openings up to 150 mm square require no reinforcing.  

.3 Openings with any one dimension between 150 mm and 300 mm be reinforced with 75 x 75 x 6 mm 
angle sections. Supply and install angles under ribs and extend minimum three (3) ribs on each side 
of opening. Secure angles to deck ribs with 19 mm long welds at each rib on each side.  
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.4 Openings with any one dimension greater than 300 mm and areas of concentrated load to be 
reinforced in accordance with structural framing details, except as otherwise indicated. Weld deck to 
framing at 150 mm centres around openings.  

 
 
3.6 PAINTING 

.1 Touch-up all welds and all defects and damage in galvanized surfaces with zinc rich paint.  
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

.1 This Specification specifies wind bearing steel stud systems which include the following: 
.1 Wall studs subjected to lateral loads (no axial loads other than self-weight and the weight of 

applied finishes). 
.2 Steel bridging. 
.3 Top and bottom track. 
.4 Head, sill and jamb members for wall openings. 
.5 Stud, bridging and track connections. 
.6 Top and bottom connections to the main structure including detailing to accommodate roof 

deflections. 

.2 The full responsibility of design of wind bearing steel stud systems is delegated under this 
Specification. The responsibility includes the design of the metal stud framing to Ontario Building 
Code and the referenced material standards as well as the performance requirements stipulated 
herein. The design will require the Contractor to retain a qualified professional engineer licensed in 
the Province of Ontario to prepare signed and sealed design and fabrication drawings. 

.3 Refer to Division 09 for non-loadbearing interior partition studs. 
 
 
1.2 REFERENCES 

.1 ASTM International: 
.1 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products. 
.2 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc 

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
.3 ASTM A792/A792M, Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated 

by the Hot-Dip Process. 

.2 CSA International: 
.1 CSA W47.1, Certification of Companies for Fusion Welding of Steel Structures. 
.2 CSA W55.3, Certification of Companies for Resistance Welding of Steel and Aluminum. 
.3 CSA W59, Welded Steel Construction (Metal Arc Welding) [Metric]. 
.4 CAN/CSA S136, North American Specification for the Design of Cold Formed Steel Structural 

Members and S136.1- Commentary on North American specification for the design of cold-
formed steel structural members. 

.3 Canadian General Standards Board: 
.1 CAN/CGSB-1.181 Ready-Mixed Organic Zinc-Rich Coating. 

.4 Canadian Institute of Steel Construction (CISC): 
.1 CISC Steel Fabrication Quality Systems Guideline and Commentary. 

.5 Canadian Sheet Steel Building Institute (CSSBI): 
.1 CSSBI 51, Lightweight Steel Framing Manual. 
.2 CSSBI B61, Manufacturer Certification for Cold Formed Steel Framing Members. 
.3 CSSBI Fact Sheet #3, Care and Maintenance of Prefinished Sheet Steel Building Products. 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

STRUCTURAL METAL STUD 
FRAMING 

Section 05410 
Page 2 of 7 

April 2025 
 
 

.4 CSSBI Technical Bulletin Vol. 7, No. 2, Changing Standard Thicknesses for Canadian 
Lightweight Steel Framing Applications. 

.5 CSSBI S5, Guide Specification for Wind Bearing Steel Studs. 
 
 
1.3 DESIGN REQUIREMENTS 

.1 Design shall be completed in accordance with the Ontario Building Code and CSA-S136. 

.2 Stud depths are shown on the Drawings. Adjust stud material thicknesses and spacings, as required 
by the design criteria. Use greater or lesser stud and joist depths only when approved by the 
Consultant. 

.3 Space wall studs at 406 mm maximum. Use lesser stud spacings if required by the design criteria. 

.4 For wind load calculations, the reference velocity pressure, q, shall be based on a one in 50-year 
probability of being exceeded in any one year. 

.5 Maximum flexural deflections under specified wind loads shall be limited to L/360.  

.6 Design connections to accommodate vertical deflection movement of the structure, frame shortening 
and vertical tolerances without imposed axial loads onto the framing. Leave a minimum gap of 12 
mm.  

.7 Design to conform to the requirements of fire-rated assemblies specified.  
 
 
1.4 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Division 01. 

.2 Submit manufacturer’s proof of CSSBI Certification.  

.3 Product Data: 
.1 Submit manufacturer's instructions, printed Product literature and data sheets for structural metal 

studs and include Product characteristics, performance criteria, physical size, finish, and 
limitations. 

.4 Shop Drawings: 
.1 Submit drawings stamped and signed by professional engineer registered or licensed in the 

Province of Ontario, Canada. 
.2 Indicate design loads, member sizes and spacing, materials, design thickness exclusive of 

coatings, coating specifications, connection and bracing details, screw sizes and spacing, and 
anchors. 

.3 Indicate locations, dimensions, openings, and requirements of related work. 

.4 Indicate welds by welding symbols as defined in CSA W59. 

.5 Indicate temporary bracing required for erection purposes. 

.5 Certificates:  
.1 Submit product certificates signed by manufacturer certifying materials comply with specified 

performance characteristics and criteria and physical requirements. 
.2 Submit two (2) certified copies of mill reports covering material properties. 
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.6 Manufacturer’s Engineer Reports: 
.1 Submit written report from manufacturer's design Engineer responsible for Shop Drawings, within 

three (3) Working Days of review, verifying compliance of work, as described in PART 3 - FIELD 
QUALITY CONTROL. Include on the report stamp and seal of Engineer. 

 
 
1.5 QUALITY ASSURANCE 

.1 Retain a Professional Engineer registered in the Province of Ontario, Canada to provide the following 
services: 
.1 Design the wind bearing steel stud wall system. 
.2 Prepare, seal and sign all Shop Drawings. 
.3 Perform field review as described in PART 3 – FIELD QUALITY CONTROL. 

.2 Manufacturer’s must be certified to CSSBI-61 by the CISC. 
 
 
1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with Division 01 and with manufacturer's written 
instructions. 

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address. 

.3 Storage and Handling Requirements: 
.1 Store materials off ground, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area. 
.2 Store and protect structural metal studs from nicks, scratches, and blemishes. 
.3 Protect steel studs during transportation, site storage, and installation in accordance with CSSBI 

Sheet Steel Facts #3.  
.4 Handle and protect galvanized materials from damage to zinc coating. 
.5 Replace defective or damaged materials with new. 

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Steel to CAN/CSA S136, fabricated from ASTM A653/A653M, Grade 230 steel. 

.2 Zinc coated steel sheet (Galvanized): Quality to ASTM A653/A653M, with Z275 designation coating. 

.3 Fasteners and Welds: 
.1 Bolts and nuts shall conform to the requirements of ASTM A307 or ASTM F3125. Hot dip 

galvanized bolts, nuts and washers to ASTM A123/A123M,600 g/m² zinc coating. 
.2 Sheet metal screws, concrete anchors and other fasteners shall have a minimum coating 

thickness of 0.008 mm of zinc.  
.3 Welding materials shall conform to the requirements of CSA W59 and certified by Canadian 

Welding Bureau. 
.4 Welding electrodes shall be of the 490MPA minimum tensile strength series (e.g., E49xx). 
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.5 Zinc rich paint for touching up welds and damaged metallic coatings shall conform to 
CAN/CGSB-1.181. 

.4 Screws:  
.1 Self-drilling, self-tapping sheet metal screws, corrosion protected with minimum zinc coating 

thickness of 0.008 mm. 
.2 Sheet metal screws shall be of the minimum diameter indicated on the Shop Drawings but not 

less than #8. 
.3 Screws shall be 5 mm longer than twice the thickness of steel.  
.4 Sheet metal screws covered by sheathing materials shall have low profile heads. 

.5 Anchors: Concrete expansion anchors or other suitable drilled type fasteners. 

.6 Touch up primer: Zinc rich, to CAN/CGSB-1.181. 
 
 
2.2 STEEL STUD DESIGNATIONS 

.1 Colour Code: To CSSBI Technical Bulletin Vol.7, No. 2. 
 
 
2.3 METAL FRAMING 

.1 Steel Studs: To CAN/CSA S136, fabricated from metallic coated steel, depth as indicated. 
.1 Thickness as indicated on reviewed Shop Drawings. 

.2 Stud Tracks: Fabricated from same material and finish as steel studs, depth to suit. 
.1 Bottom track: Single piece. 
.2 Top track: Single piece. 

.3 Deflection Ceiling Track: Purpose made with 64 mm leg x width to suit stud depth; pre-punched 
38 mm long slots spaced at 25 mm o/c. 
.1 Acceptable Product: ‘Multi-slot MST 250’ by Bailey Metal Products Limited, or approved 

alternate. 

.4 Bridging: Fabricated from same material and finish as studs, 38 x 12 x thickness as indicated on 
reviewed Shop Drawings. 

.5 Angle Clips: Fabricated from same material and finish as studs, 38 x 38 mm x depth of steel stud, 
thickness as indicated on reviewed Shop Drawings. 

.6 Tension Straps and Accessories: As recommended by manufacturer. 

.7 Acoustical Sealant: To Section 07920 – Joint Sealants. 

.8 Insulating strip: Rubberized, moisture resistant 3 mm thick closed cell neoprene strip, 12 mm wide, 
with self-sticking adhesive on one face, lengths as required. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify that conditions of substrate previously installed under other Sections 
or Contracts are acceptable for structural metal stud framing installation in accordance with 
manufacturer's written instructions. 
.1 Visually inspect substrate prior to commencing with work of this Section. 
.2 Inform Consultant of unacceptable conditions immediately upon discovery. 
.3 Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from Consultant. 
 
 
3.2 GENERAL 

.1 Weld in accordance with CSA W59. 

.2 Certification of companies: To CSA W47.1 for fusion welding and CSA W55.3 for resistance welding. 

.3 Do structural metal stud framing work to CSSBI S5. 
 
 
3.3 ERECTION 

.1 Erect components to requirements of reviewed Shop Drawings. 

.2 Anchor top and bottom track securely to structure at 800 mm on centre maximum, unless otherwise 
indicated on Shop Drawings.  

.3 Erect studs plumb, aligned and securely attach with 2 screws minimum, unless otherwise indicated in 
the Contract Documents or reviewed Shop Drawings. Should discrepancies exist, use most stringent 
method to attach studs unless otherwise approved in writing by Consultant. 

.4 Seat studs into bottom tracks and single piece top track where applicable. 

.5 Brace steel studs with horizontal internal bridging at 1500 mm maximum. 
.1 Fasten bridging to steel clips fastened to steel studs with screws or by welding. 

.6 Frame openings in stud walls to adequately carry loads by use of additional framing members and 
bracing as detailed on Shop Drawings. 

.7 Maintain clearance under beams and structural slabs to avoid transmission of structural loads to 
studs. Use 64 mm leg purpose made deflection ceiling tracks as specified. 

.8 Limit free play in connections perpendicular to the plane of the framing to +/-0.5 mm relative to the 
building structure. 

.9 Touch up welds with coat of zinc rich primer. 

.10 Install continuous insulating strips below bottom tracks and above top tracks to isolate studs from 
uninsulated surfaces. 

.11 Install continuous insulating strip under studs and tracks around perimeter of sound control partitions. 
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.12 Temporary bracing shall be provided wherever necessary to withstand all loads to which the steel 
stud wall system may be subject during erection and subsequent construction. Leave in place as 
long as required for the safety and integrity of the wall system. 

 
 
3.4 ERECTION TOLERANCES 

.1 Plumb: Not to exceed 1/500th of member length. 

.2 Out of Straightness (Camber and Sweep): Not to exceed 1/1000th of member length. For track, 
camber shall not exceed 1/400th of member length. 

.3 Spacing: Not more than +/- 3 mm / 1/8” from design spacing. 

.4 Gap between end of stud and track web: Not more than 4 mm / 5/32”. 
 
 
3.5 CUTOUTS 

.1 Maximum size of cutouts for services as follows: 
 

Member  
Depth 

Across Member 
Depth (mm) 

Along Member 
Length 

Centre-to-Centre 
Spacing 

92 38 max. 105 max. 600 min. 
102 38 max. 105 max. 600 min. 
152 64 max. 115 max. 600 min. 

.2 Limit distance from centerline of last unreinforced cutout to end of member to less than 305 mm / 12”. 
Otherwise provide reinforce cut-outs.  

.3 Align web cut-outs in studs as required for the installation of through-the-knockout style bridging and 
services. 

 
 
3.6 FIELD QUALITY CONTROL 

.1 Shop Drawing Design Engineer’s Field Services: 
.1 Obtain written report from design engineer responsible for Shop Drawings verifying compliance 

of work, in handling, installing, applying, protecting, and cleaning of Product and submit 
Manufacturer's Field Reports as described in PART 1 - ACTION AND INFORMATIONAL 
SUBMITTALS. Include on the report stamp and seal of Engineer. 

.2 Provide Shop Drawing design engineer’s field services consisting of Product use 
recommendations and periodic site visits for inspection of Product installation in accordance with 
manufacturer's instructions. 

.3 Schedule site visits to review work as follows. 
.1 After delivery and storage of Products, and when preparatory work is complete but before 

installation begins. 
.2 During progress of work as necessary. 
.3 Upon completion of work, after cleaning is carried out. 
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3.7 CLEANING 

.1 Progress Cleaning: Clean in accordance with Division 01. 
.1 Leave work area clean at end of each day. 

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Division 01.  

 
 
3.8 PROTECTION 

.1 Protect installed Products and components from damage during construction. 

.2 Repair damage to adjacent materials caused by structural metal stud installation. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SECTION INCLUDES 

.1 Provide the following components as required and / or where indicated: 
.1 Gratings and support framing. 
.2 Checkered plate covers and support framing. 
.3 Trench covers and frames. 
.4 Masonry lateral support brackets. 
.5 Corner guards. 
.6 Miscellaneous angle/channel frames. 
.7 Under counter support brackets. 
.8 Bollards. 
.9 Equipment support frames; 
.10 Ladders. 
.11 Sutro weirs. 
.12 Other metal fabrications shown and not specifically covered in other Sections. 

.2 The above list is intended as a guide only and not to be considered as a complete list of all items to 
be provided. Examine Drawing and other Specification Sections thoroughly to determine items and 
quantities required.  

.3 The Contractor is to coordinate the correct installation of any fabricated items including obtaining 
suitable templates and guides required for a top-quality installation. Items to be fabricated and 
supplied to the site for installation in a timely manner which does not impact schedules or quality of 
workmanship of the associated trades. 

 
 
1.2 REFERENCES 

.1 Aluminum Association (AA)  
.1 AA DAF 45, Designation System for Aluminum Finishes.  

.2 ASTM International (ASTM): 
.1 ASTM A36/A36M, Standard Specification for Carbon Structural Steel. 
.2 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 

Welded and Seamless.  
.3 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products. 
.4 ASTM A193/A193M, Standard Specification for Alloy-Steel and Stainless Steel Bolting for High 

Temperature or High Pressure Services and Other Special Purpose Applications. 
.5 ASTM A269/A269M, Standard Specification for Seamless and Welded Austenitic Stainless Steel 

Tubing for General Service.  
.6 ASTM F1554, Standard Specification for Anchor Bolts, Steel, 36, 55 and 105-ksi Yield Strength. 
.7 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 

Strength. 
.8 ASTM F3125M, Standard Specification for High Strength Structural Bolts, Steel and Alloy Steel, 

Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 Mpa) Minimum Tensile Strength, Inch and 
Metric Dimensions. 
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.3 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB-85.10, Protective Coatings for Metals. 

.4 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer’s Association (CPMA): 
.1 Handbook of the Canadian Institute of Steel Construction. 
.2 CISC Code of Standard Practice for Structural Steel. 
.3 CISC Guide for Specifying Architecturally Exposed Structural Steel (AESS). 
.4 CISC/CPMA Standard 2, Quick Drying Primer for use on Structural Steel. 
.5 CISC/CPMA Standard 1, Quick-Drying, One-Coat Paint for Use on Structural Steel. 

.5 CSA Group (CSA): 
.1 CSA G40.20/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/ 

Structural Quality Steel. 
.2 CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 
.3 CSA-S16, Limit States Design of Steel Structures. 
.4 CSA-S136, North American Specifications for the Design of Cold Formed Steel Structural 

Members. 
.5 CSA W47.1, Certification of Companies for Fusion Welding of Steel. 
.6 CSA W47.2, Certification of Companies for Fusion Welding of Aluminum. 
.7 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding. 
.8 CSA W55.3, Certification of Companies for Resistance Welding of Steel and Aluminum. 
.9 CSA W59, Welded Steel Construction (Metal Arc Welding). 

.6 National Association of Architectural Metal Manufactures (NAAMM): 
.1 AMP 531, Metal Bar Grating Manual. 
.2 AMP 532, Heavy Duty Metal Bar Grating Manual.   

.7 The Master Painters Institute (MPI): 
.1 Architectural Painting Specification Manual.  

.8 Underwriters Laboratories (UL)  
.1 UL 2768, Architectural Surface Coatings  

 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

 Submit in accordance with Section 01330 – Submittal Procedures. 

 Product Data:  
.1 Submit manufacturer’s instructions, printed Product literature and data sheets for sections, plates 

pipe, tubing, bolts and include Product characteristics, performance criteria, physical size, finish 
and limitations.  

.2 Submit a digital copy in PDF format of WHMIS SDS in accordance with Division 01.  
.1 For finishes, coatings, primers, and paints applied on site: Indicate VOC concentration in g/L.  

.3 Shop Drawings:  
.1 Submit drawings stamped and signed by Professional Engineer registered or licensed in Ontario, 

Canada in the employ of the steel fabricator to signify the fabricator’s responsibilities with respect 
to member design, detailing and connection design have been completed and reviewed for 
compliance with the Contract Documents.  
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.2 Shop Drawings shall indicate the following as a minimum: 
.1 Materials, strengths, cuts, copes, core thicknesses, finishes, connections, joints, method of 

anchorage, number of anchors, supports, reinforcement, details, and accessories.  
.2 Provide details to illustrate bracing and bridging systems, column and beam splices, bearing 

and base plates, connections and any other standard items or details required. 
.3 For all aluminum fabrications, clearly indicate base metal yield strength (Fy) and reduced 

yield strength (Fwy) at welded heat affected zone. 
.3 Metal fabrication Shop Drawings shall be reviewed and accepted by the Contractor prior to 

forwarding on to the Consultant. 
.4 Do not commence fabrication until complete set of Shop Drawings has been reviewed by the 

Consultant. Where fabrication is initiated prior to such review, all subsequently required revisions 
shall be at no cost to the Owner. 

.4 Test Reports: Submit certified test reports showing compliance with specified performance 
characteristics and physical properties.  

.5 Certificates: Submit Product certificates signed by manufacturer certifying materials comply with 
specified performance characteristics and criteria and physical requirements.  

 
 
1.4 QUALITY ASSURANCE 

.1 Metal fabrication to be performed only by firm fully approved by Canadian Welding Bureau to 
requirements of CSA Standard W47.1 (Division 1 or Division 2.1) and/or CSA Standard W55.3. 

.2 Retain a professional engineer registered or licensed in Ontario, Canada, with experience in metal 
fabrication design of comparable complexity and scope, to perform following services as part of work 
of this Section:  
.1 Design of members and their connections and development of detailed fabrication drawings.  
.2 Review, stamp, and sign fabrication and erection Shop Drawings. 

.3 Steel design to CSA-S16, Limit States Design of Steel Structures. 

.4 Aluminum design to CSA-S157, Strength Design in Aluminum.  
 
 
1.5 COORDINATION 

.1 Review Contract Documents and Shop Drawings related to all other trades which may affect this 
work. Report any discrepancies to the Consultant for review. 

.2 Cooperate with all other trades to fully coordinate all dimensions, openings, details, etc. which may 
be required during fabrication or installation. 

.3 Supply all built-in items such as anchor bolts, bearing plates, steel lintels, etc. unless noted 
otherwise. Turn over such built-in items to the trade responsible for installation. 

.4 Supply all necessary cooperation to facilitate Consultant’s review of work on site. Provide safe 
access and working areas for review and inspection on site.  
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1.6 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer’s written instructions.  

.2 Deliver materials to site in original factory packaging, labelled with manufacturer’s name and 
address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location and in accordance with manufacturer’s 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect metal fabrication items from damage. 
.3 Replace defective or damaged materials with new.  
.4 Prevent the formation of wet storage stain on galvanized articles by complying with the following 

measures: 
.1 Stack articles or bundle to allow air between the galvanized surfaces during transport from 

supplier. Load materials in such a manner that continuous drainage can occur.  
.2 Raise articles from the ground and separate with strip spacers to provide free access to air 

or most parts of the surface. Incline in a manner which will allow continuous drainage. Do not 
lay galvanized steel on cinders, clinkers, wet soil or decaying vegetation. 

.3 Handle galvanized articles in such a manner as to avoid any mechanical damage and to 
prevent distortion. 

 
 
PART 2 – PRODUCTS 

2.1 MATERIALS 

.1 All metal fabrications to be constructed of hot rolled steel unless noted otherwise. 

.2 All metals to be new materials free from corrosion or other defects impairing strength, durability or 
finished appearance, in all respects to uses required and subject to review of Consultant. All 
materials to be of best commercial quality for purposes specified. 

.3 Hot rolled structural sections and bars: CAN/CSA-G40.21, Grade 350W. 

.4 Hollow structural sections (HSS): CAN/CSA-G40.21, Grade 350W, Class ‘C’ only, unless indicated 
otherwise. 

.5 Steel Angles and plates: CAN/CSA-G40.21, Grade 350W.  

.6 Steel pipe: Seamless to ASTM A53/A53M, Grade B, Fy = 240MPa.  

.7 Welding materials: To CSA W59.  

.8 Welding electrodes: To CSA W48 Series.  

.9 Stainless Steel Bolts: 300 series to ASTM F593 with compatible nuts. 

.10 High-Strength Bolts: To ASTM F3125, Grade 325, Hot Dip Galvanized Finish with compatible nuts. 

.11 Anchor bolts: To ASTM F1554, Grade 55, Hot Dip Galvanized Finish with compatible nuts.  
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.12 Aluminum sections and plates: Aluminum alloy 6061-T6 to ASTM B209 and ASTM B308 (CSA Alloy 
GS11N-T6). Structural sections including support angle framing and stiffeners to be 6061-T6 alloy. 

.13 Stainless steel tubing: To ASTM A269, Type 302 commercial grade.  

.14 Post Installed Fasteners:  
.1 Unless otherwise noted, use Type 316 stainless steel Hilti anchors secured with Hilti Hit HY 200 

V3 (safe set) adhesive anchoring system.  
.2 Refer to Division 03. 

.15 Grout Beneath Base Plates or Equipment levelling: Non-shrink, non-metallic, flowable, 40 MPa at 
seven (7) days.  
.1 Acceptable Product: ‘SikaGrout 212’ by Sika Canada, ‘V-3 10K’ by W.R. Meadows, or approved 

alternate. 

.16 Grout beneath Equipment for levelling: Suitable for vibrating equipment, non-shrink, non-metallic, 
flowable, 40 MPa at 24 hrs. 
.1 ‘V-1’ by W.R. Meadows or approved alternate. 

.17 Sheet steel: Cold rolled, with stretcher level degree of flatness to ASTM A653/A653M. 

.18 Provide miscellaneous materials and accessories associated with good practice that are not shown 
on Drawings.  

 
 
2.2 FINISHES 

.1 Thoroughly clean steel of loose scale, rust, oil, dirt and other foreign matter. Suitably prepare steel 
surfaces to receive specified finishes. 

.2 Grind smooth sharp projections. 

.3 Remove oil and grease by solvent cleaning. 

.4 Apply coatings in the shop and before assembly. Where size permits, galvanize components after 
assembly. 

 Shop primer: 
 For interior components:   

.1 CAN/CGSB-1.40: Red and to Section 09900. 
 For exterior components to be painted: Refer to Section 09900   

.1 Touch-up:  CAN/CGSB-1.181. 

.2 Acceptable Product: ‘Inorganic Coating ‘No.2000.302’, by Glidden, or approved alternate.  

 Where painted finish is specified: 
 Clean surfaces in accordance with Steel Structures Painting Council Manual Volume 2.  
 Apply one (1) coat of shop primer except surfaces to be in contact with concrete. 
 Apply two (2) coats of primer to parts inaccessible after final assembly.  
 Use primer as prepared by manufacturer without thinning or adding admixtures.  
 Do not paint surfaces to be field welded. 
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.7 Hot dip galvanized all exterior components not scheduled to be painted or aluminum, components 
located within exterior building elements, and where indicated, interior components after fabrication 
in accordance with the stricter requirements of ASTM A123/ A123 M and CAN/CSA-G164, minimum 
coating weight 600 g/m2. 
.1 High strength bolts and anchors shall be supplied with compatible nuts. 
.2 Touch up galvanized coating with zinc rich paint to CAN/CGSB-1.181.  
.3 Acceptable Product: ‘Galvafroid’ by Fosroc, as distributed by W.R. Meadows. 

.8 Where paint finish is indicated for exterior components: Blast clean metal to “Near White Grade” 
(SSPC-SP-10) and spray apply a coat of zinc rich paint, maximum 3 mm / 1/8” thick. 

.9 Stainless steel:  AISI No. 4 finish.  

.10 Aluminum:  
.1 Finish exposed surfaces of aluminum components to Aluminum Association (AA), Designation 

System for Aluminum Finishes. 
.1 Structural beams or channels: Mill Finish. 
.2 All exposed surfaces of interior and exterior aluminum sections with anodic oxide treatment 

in accordance with Aluminum Association specification #14 clear, designation AA 
M12C22A41. 

 
 
2.3 ISOLATION COATING 

.1 Isolate aluminum from following components by means of teflon gasket or alkali resistant asphaltic 
coating of bituminous paint to CAN/CGSB 1.108, Type 1, without thinner as recommended by 
manufacturer.  
.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area such as fasteners.  
.2 Concrete, mortar and masonry.  
.3 Wood.  

 
 
2.4 ALUMINUM GRATINGS 

.1 Fabricators must be members of National Association of Architectural Metal Manufacturers for Metal 
Bar Grating.  
.1 Approved Suppliers: 

.1 Borden Gratings. 

.2 Accurate Screen & Grating. 

.2 Gratings to be swaged or pressure locked hot rolled bar grating with bearing bars at 30 mm centres 
and cross bars at 100 mm centres.  

.3 Depth of grating: As noted on Contract Drawings. All grating to be serated. 

.4 All panels to be banded. Clearance at sides not to exceed 6 mm. 

.5 Continuous gratings to be arranged in panels of approximately 2000 mm widths, except over slide 
gates, where 300 mm sections are to be used. 

.6 Where grating is located over channels with equipment or gate operation required or as noted on 
plan, ensure that all sections of grating are less than 22kg in weight.  
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.7 When panels are laid side by side, ensure that carrier or spacer bars line up to preserve a continuous 
appearance.  

.8 Grating fasteners are required to prevent movement when subject to moving loads. 
.1 Acceptable Product:  

.1 ‘X-FCM-R (Stainless Steel) Fastener Disc’ with compatible stud by Hilti. 

.2 ‘Grate-Fast 11 Series’ by Lindapter. 

.3 Or compatible stainless steel saddle clip by Grainger, Accurate Screen & Grating, or 
approved alternate.  

.9 Gratings to be supported on framing angles and supporting members set into or bolted to concrete 
as indicated.  

.10 Finish: 
.1 Grating, framing angles and supporting members: Aluminum. 

 
 
2.5 STEEL CHECKER PLATE COVERS  

.1 Checker plate to be raised four-way pattern 6.4 mm thick steel with steel angle support frames and 
stiffeners as required.  

.2 Hinges to be steel butt hinges. 

.3 Plates may be fabricated by joining smaller plate sections together provided these sections are not 
narrower than 300 mm and raised patterns of all portions match directionally.  

.4 Angle stiffeners shall be provided at spacing noted on Drawings in short direction of plate when span 
exceeds limit noted on Drawings.  

.5 Provide continuous neoprene gasket at all covers noted to be gas-tight or gasketed. 
.1 Provide gasket between bolt-on angles and concrete. 

.6 Provide perimeter cast-in or bolted perimeter angle on all four sides of checkered plate cover with a 
minimum of three (3) 6.4 mm / 1/4" diameter set screws per side.  

.7 Secure checker plate covers down to supporting metal framing with flat head countersunk bolts or 
self-tapping screws. 

.8 Secure checker plate covers down to supporting metal grating with counter-sunk flat socket cap 
screw bolt.  
.1 Acceptable Product: ‘Plate-Grate-Fast’ by Lindapter or approved alternate. 

.9 Refer to Standard Details on Contract Drawings. 

.10 Finish: 
.1 Checker plate cover, framing angles and angle stiffeners: Galvanized. 
.2 Fasteners: Galvanized 
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2.6 ALUMINUM CHECKER PLATE COVERS  

.1 Checker plate to be raised four-way pattern 6.4 mm thick (minimum) aluminum with steel angle 
support frames and stiffeners as required.  

.2 Hinges to be aluminum butt hinges. 

.3 Plates may be fabricated by joining smaller plate sections together provided these sections are not 
narrower than 300 mm and raised patterns of all portions match directionally.  

.4 Angle stiffeners shall be provided as required per the design engineer’s details. 

.5 Provide continuous neoprene gasket at all covers noted to be gas-tight or gasketed. 
.1 Provide gasket between bolt-on angles / aluminum framing and concrete. 

.6 Provide perimeter cast-in or bolted perimeter angle on all four sides of checkered plate cover (unless 
noted otherwise) with a minimum of three (3) 6.4 mm / 1/4" diameter set screws per side.  

.7 Secure checker plate covers down to supporting metal framing with flat head countersunk bolts or 
self-tapping screws. 

.8 Provide hinges and collapsible lifting handles on checkered plate above all ladders. 

.9 Provide hinged lifting hooks on removable checkered plate above pumps in influent pumping station. 

.10 Secure checker plate covers down to supporting metal grating with counter-sunk flat socket cap 
screw bolt.  
.1 Acceptable Product: ‘Plate-Grate-Fast’ by Lindapter or approved alternate. 

.11 Refer to Standard Details on Contract Drawings. 

.12 Finish: 
.1 Checker plate cover, framing angles and angle stiffeners: Aluminum. 
.2 Fasteners: Stainless Steel. 

 
 
2.7 MASONRY LATERAL SUPPORT BRACKETS 

.1 Provide channel or angle brackets to support tops of non-loadbearing masonry partitions. Refer to 
Standard Details on Contract Drawings.  

.2 Provide support brackets complete with all anchors and fasteners. 

.3 Finish: Galvanized finish. 
 
 
2.8 CORNER GUARDS 

.1 Stainless Steel angle: 50 x 50 x 1.5 mm thick x 1220 mm high.  

.2 Attach with adhesive. 
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2.9 OVERHEAD DOOR FRAMES 

.1 Fabricate frames from steel, sizes of steel plate and opening as indicated.  

.2 Weld steel together to form continuous frame for jambs and head of openings, sizes as indicated.  

.3 Anchor to jamb frame at spacing as indicated on engineered Shop Drawings.  

.4 Finish: Refer to Section 09960 – High Performance Coatings. 
 
 
2.10 UNDER COUNTER SUPPORT BRACKETS 

.1 Fabricate under counter brackets from 50 mm x 10 mm thick steel flat bar. 

.2 Weld flat bar together to form continuous support bracket for counter tops as indicated. Space 
brackets for 914 mm maximum spacing for counter support. 

.3 Pre-drill holes for fastening of countertop as required by Section 06400 – Architectural Woodwork. 

.4 Shop prime steel under counter support brackets in accordance with Section 09900 – Painting. 
 
 
2.11 BOLLARDS 

.1 Fabricate bollards from standard thickness (schedule 40) pipe to details as shown on Drawings.  

.2 Finish: Hot-dip galvanized. 

.3 Provide smooth bollard sleeve: 
.1 Material: High density polyethylene bollard sleeve.  
.2 Size: To suit steel pipe.  
.3 Colour: Yellow. Provide 2 layers of 50 mm wide reflective tape spaced 100 mm c/c within top 300 

mm of bollard. 
 
 
2.12 ACCESS LADDERS  

.1 Construct aluminum access ladders as indicated on Drawings.  
.1 Design of aluminum ladders by miscellaneous metals supplier. 
.2 Attach side rails to walls with bent steel brackets at maximum 1200 mm o.c vertically. Size 

stringer and brackets as detailed but in aluminum thickness as sized and detailed by fabricator 
for intended use. Pre-drill holes for bolt fastening to stringers and anchorage to wall. 

.3 Fall Prevention System: Acceptable Product: “Safetyup Posts” by Bilco or approved alternate. 
2.13 SUTRO WEIRS 

.1 Construct stainless steel sutro weirs in grit channels as indicated on Drawings. 
.1 Design of weir plate and reinforcement by miscellaneous metals supplier. 
.2 Dimensions and details of weir plates described in Process drawings. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for metal fabrications installation in accordance with manufacturer’s written 
instructions.  
.1 Visually inspect substrate prior to commencing with work of this Section.  
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied. 

 
 
3.2 FABRICATION 

.1 Fabricate components in the shop in largest size practicable to minimize field jointing. 

.2 Fabricate components square, straight, true, fee from warpage and other defects. Accurately cut, 
machine file and fit joints, corners, copes and mitres. 

.3 Reinforce fabricated components to safely withstand expected loads. 

.4 Make joints in built-up sections with hairline joints in least conspicuous locations and manner. 

.5 Make allowance for thermal expansion and contraction when fabricating exterior work. 

.6 Joints shall be welded unless otherwise indicated and unless details of construction do not permit 
welding. Exposed welds shall be continuous and ground smooth. 

.7 Grind smooth sharp projections. 

.8 Use self-tapping shake-proof round headed screws on items requiring assembly by screws or as 
indicated. 

.9 Close exposed open ends of tubular members with welded on steel plugs. 

.10 Where work of other Sections is to be attached to work of this Section, prepare work by drilling and 
tapping holes, as required to facilitate installation of such other work. 

.11 Work of this Section, supplied for installation under other Sections, shall be prepared as required 
ready for installation by drilling, countersinking and tapping holes, forming shapes and cutting to 
required sizes. 

.12 Grind off mill stampings and fill recessed markings on steel components left exposed to view. 

.13 Follow recommendations of AISI Committee of Stainless Steel Producers when fabricating, joining, 
welding, and finishing stainless steel components. Remove heat discolouration with mechanical, 
chemical or electrochemical means. Provide temporary protective coverings for all stainless steel 
components. 

.14 All aluminum fabrication to be by shop welding in an inert gas atmosphere in accordance with CSA 
Standards S157 and W47.2. Field joining by brazing not permitted. 

.15 Where possible, fit and shop assemble work, ready for erection.  
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3.3 ERECTION 

.1 Perform welding work in accordance with CSA W59 unless specified otherwise.  

.2 Erect metalwork square, plumb, straight, and true, accurately fitted, with tight joints and intersections.  

.3 Provide suitable means of anchorage acceptable to Consultant such as dowels, anchor clips, bar 
anchors, expansion bolts and shields, and toggles as follows, unless otherwise indicated:  
.1 To concrete and solid masonry with adhesive type anchor bolts. 
.2 To hollow construction with toggle bolts. 
.3 To sheet metal with screws or bolts. 
.4 To structural steel or plates with bolts or by welding. 
.5 To wood with bolts or lag screws. 
.6 Fill space between railing members and sleeves with non-shrink grout. 

.4 Provide all components required for anchoring. Make anchoring in concealed manner wherever 
possible. Make exposed fastenings, where approved by Consultant, neatly and of the same material, 
colour, texture, and finish as base metal on which they occur. Keep exposed fastenings evenly 
spaced. 

.5 Supply components for work by other trades in accordance with Shop Drawings and schedule.  

.6 Make field connections with bolts to CSA S16, unless noted on Drawings.  

.7 Thread dimensions of galvanized or other plated materials to be such that nuts will thread over bolts, 
without rethreading or chasing. 

.8 All fastenings to be selected to avoid galvanic action between dissimilar metals. 

.9 Deliver items over for casting into concrete and building into masonry together with setting templates 
to appropriate location and construction personnel.  

.10 Touch-up rivets, field welds, bolts and burnt or scratched surfaces with primer.  

.11 Touch-up galvanized surfaces with zinc rich primer where burned by field welding.  
 
 
3.4 CLEANING 

.1 Progress Cleaning:  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment  
 
 
3.5 PROTECTION 

.1 Protect installed Products and components from damage during construction.  

.2 Repair damage to adjacent materials caused by metal fabrications installation.  
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 DEFINITIONS 

.1 The term “railing” shall be taken to mean balustrades, guards, rails, and railings of all types.  
 
 
1.2 REFERENCES 

.1 American National Standards Institute/National Association of Architectural Metal Manufacturers 
(ANSI/NAAMM): 
.1 ANSI/NAAMM MBG 531, Metal Bar Grating Manual. 
.2 ANSI/NAAMM AMP, Metal Stair Manual. 

.2 ASTM International: 
.1 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated 

Welded and Seamless. 
.2 ASTM A123/A123M, Standard Specification for Zinc (Hot Dipped Galvanized) Coating on Iron 

and Steel Products. 
.3 ASTM A193/A193M, Standard Specification for Alloy-Steel and Stainless Steel Bolting for High 

Temperature or High Pressure Service and Other Special Purpose Applications. 
.4 ASTM A240/A240M, Standard Specification for Chromium and Chromium-Nickel Stainless Steel 

Plate, Sheet, and Strip for Pressure Vessels and for General Applications. 
.5 ASTM A276, Standard Specification for Stainless Steel Bars and Shapes. 
.6 ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 

Strength. 
.7 ASTM A554, Standard Specification for Welded Stainless Steel Mechanical Tubing. 
.8 ASTM B209, Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 
.9 ASTM B308/B308M, Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural 

Profiles. 
.10 ASTM F3125/F3125M, Standard Specification for High Strength Structural Bolts, Steel and Alloy 

Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch 
and Metric Dimensions. 

.3 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB-1.40 (Withdrawn), Anti-corrosive Structural Steel Alkyd Primer. 
.2 CAN/CGSB-85.10 (Withdrawn), Protective Coatings for Metals. 
.3 CAN/CGSB-1.181 (Withdrawn), Ready-Mixed Organic Zinc-Rich Coating. 

.4 Canadian Institute of Steel Construction (CISC): 
.1 Handbook of the Canadian Institute of Steel Construction. 
.2 CISC Code of Standard Practice for Structural Steel. 
.3 CISC Steel Fabrication Quality Systems Guideline and Commentary. 

.5 CSA International: 
.1 CSA G40.20-13/G40.21, General Requirements for Rolled or Welded Structural Quality 

Steel/Structural Quality Steel. 
.2 CAN/CSA G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 
.3 CSA-S16, Limit States Design of Steel Structures. 
.4 CSA-S157/S157.1, Strength Design in Aluminum. 
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.5 CSA W47.1, Certification of Companies for Fusion Welding of Steel. 

.6 CSA W47.2. Certification of Companies for Fusion Welding of Aluminum. 

.7 CSA W48, Filler Metals for Allied Materials for Metal Arc Welding. 

.8 CSA W55.3, Certification of Companies for Resistance Welding of Aluminum. 

.9 CSA W59, Welded Steel Construction (Metal Arc Welding). 

.6 Green Seal Environmental Standards (GS)  
.1 GS-11, Paints and Coatings.  

.7 Health Canada / Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets (SDS). 

.8 National Association of Architectural Metal Manufactures (NAAMM): 
.1 AMP 510, Metal Stair Manual. 
.2 AMP 521, Pipe Railing Systems Manual 

.9 The Master Painters Institute (MPI)  
.1 Architectural Painting Specification Manual. 

.10 The Society for Protective Coatings (SSPC): 
.1 Systems and Specifications Manual, Volume 2. 

.11 Environmental Choice Program  
.1 CCD-048, Surface Coatings - Recycled Water-borne  

.12 Underwriters Laboratories (UL)  
.1 UL 2768, Architectural Surface Coatings  

.13 NACE International  
.1 ANSI/NACE No. 13/SSPC-ACS-1- 2016 -SG, Industrial Coating and Lining Application Specialist 

Qualification and Certification. 
 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittals. 

.2 Submit proof of approval by Canadian Welding Bureau to requirements of CSA Standard W47.1 
(Division 1 or Division 2.1) and/or CSA Standard W55.3. 

.3 Product Data: 
.1 Submit manufacturer's instructions, printed Product literature and data sheets for stairs and 

railings and include Product characteristics, performance criteria, physical size, finish and 
limitations. 

.2 Submit a digital copy in PDF format of WHMIS SDS in accordance with Division 01.  
.1 For finishes, coatings, primers, and paints applied on site: Indicate VOC concentration in g/L.  

.4 Shop Drawings:  
.1 Submit drawings stamped and signed by professional engineer registered or licensed in Ontario, 

Canada for design of metal stairs and landings, handrails, guardrails and all connection details 
including anchorage. Shop Drawings shall indicate the following as a minimum: 

.1 Design code(s). 
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.2 Design loads. 

.3 Material design standard(s).  

.4 Member sizes including orientation, layout, elevation, and location.   

.5 Indicate materials, strengths, cuts, copes, core thicknesses, finishes, connections, joints, 
method of anchorage, number of anchors, supports, reinforcement, details, and 
accessories.  

.6 For all aluminum fabrications, clearly indicate base metal yield strength (Fy) and reduced 
yield strength (Fwy) at welded heat affected zones. 

.7 Indicate construction details, sizes of steel sections and thickness of steel sheet. 
.2 Submit drawings stamped and signed by professional engineer registered or licensed in Province 

of Ontario, Canada for design of metal to metal connections for steel and aluminum industrial-
type guardrails with details shown on Contract Drawings.  

.5 Submit certified test reports showing compliance with specified material performance characteristics 
and physical properties. 

 
 
1.4 QUALITY ASSURANCE 

.1 Fabrication of metal stairs and railings to be performed only by firm fully approved by Canadian 
Welding Bureau to requirements of CSA Standard W47.1 (Division 1 or Division 2.1) and/or CSA 
Standard W55.3. 

.2 Retain a professional engineer registered or licensed in Ontario, Canada, with experience in metal 
fabrication design of comparable complexity and scope, to perform following services as part of work 
of this Section:  
.1 Design of metal stairs and landings, handrails and guardrails, complete with connections and 

anchorage to the performance requirements stipulated herein, the Ontario Building Code and the 
material standards referenced therein. 

.2 Design of metal-to-metal connections for steel and aluminum industrial-type guardrails with 
details shown on the Contract Drawings. 

.3 Review, stamp, and sign design, fabrication and erection Shop Drawings. 

.3 Design Requirements: 
.1 Minimum vertical live load of 4.8 kPa shall be considered. 
.2 Limit live load deflection at landings and platforms to 6 mm. 
.3 Detail and fabricate stairs to NAAMM Metal Stairs Manual. 

 
 
1.5 INSPECTIONS 

.1 Site inspections to ensure conformance with this Section will be conducted by the inspection 
company appointed by Owner. Site inspections to be performed only by a firm certified by the 
Canadian Welding Bureau for the requirements of CSA Standard W178 (Qualification of Welding 
Inspection Organizations) for buildings by visual methods. 

.2 Testing company services will be paid for by the Contractor from a cash allowance carried in 
Division 01. 

.3 All site inspection procedures to be as outlined in CAN/CSA S16:19 Annex P and be performed to 
inspection class IC1. The following items noted as optional in CAN/CSA S16:19 shall be included in 
the including the inspections. 
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.4 All inspection procedures for aluminum components be as noted above however reviews to be in 
accordance with CAN/CSA S157. 

.5 Supply all necessary cooperation to facilitate site inspections. Provide safe access and working 
areas for testing on site. 

.6 Submit reports from each inspection and final report certifying that installation of all structural steel 
has been performed in accordance with Contract Documents. 

 
 
1.6 COORDINATION 

.1 Review Contract Documents and Shop Drawings related to all other trades which may affect this 
work. Report any discrepancies to the Consultant for review. 

.2 Cooperate with all other trades to fully coordinate all dimensions, openings, details, etc. which may 
be required during fabrication or installation. 

.3 Supply all built-in items such as anchor bolts, bearing plates, etc. unless noted otherwise. Turn over 
such built-in items to the trade responsible for installation. 

.4 Supply all necessary cooperation to facilitate Consultant’s review of work on site. Provide safe 
access and working areas for review and inspection on site.  

 
 
1.7 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.  

.2 Deliver materials to site in original factory packaging, labelled with manufacturer's name and 
address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect metal fabrication items from damage. 
.3 Replace defective or damaged materials with new.  
.4 Prevent the formation of wet storage stain on galvanized articles by complying with the following 

measures: 
.1 Stack articles or bundle to allow air between the galvanized surfaces during transport from 

supplier. Load materials in such a manner that continuous drainage can occur.  
.2 Raise articles from the ground and separate with strip spacers to provide free access to air 

or most parts of the surface. Incline in a manner which will allow continuous drainage. Do not 
lay galvanized steel on cinders, clinkers, wet soil or decaying vegetation. 

.3 Handle galvanized articles in such a manner as to avoid any mechanical damage and to 
prevent distortion. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 All metal fabrications to be constructed per the following: 
.1 Exterior guardrails and handrails: Aluminum 
.2 Exterior stair and landings: Aluminum 
.3 Interior guardrails and handrails (located in Process areas): Aluminum 
.4 Interior guardrails and handrails (located in stairwells): Galvanized Steel 
.5 Interior stairs and landings (located in Process areas): Aluminum 
.6 Interior stairs and landings (located in stairwells): Galvanized Steel 

 

.2 All metals to be new materials free from corrosion or other defects impairing strength, durability or 
finished appearance, in all respects to uses required and subject to review of Consultant. All 
materials to be of best commercial quality for purposes specified. 

.3 Hot rolled structural steel sections: To CSA G40.20/G40.21 Grade 350 W. 

.4 Hollow structural sections (HSS): CAN/CSA-G40.21, Grade 350W, Class ‘C’ only, unless indicated 
otherwise. 

.5 Steel angles and plate: To CSA G40.20/G40.21, Grade 350W.  

.6 Floor plate: To CSA G40.20/G40.21, Grade 300 W, shapes and sizes as indicated on Contract 
Documents. 

.7 Steel pipe: To ASTM A53/A53M, seamless black. 

.8 Metal grating stair treads: To ANSI/NAAMM MBG 531, aluminum, with abrasive nosings. Sizes and 
dimensions as indicated. 

.9 Aluminum sections and plates: Aluminum alloy 6061-T6 to B209-65 and B308-65 (CSA Alloy 
GS11N-T6). Structural sections including support angle framing and stiffeners to be 6061-T6 / 6351-
T6 alloy. Fy = 240 MPa. 

.10 Welding materials: To CSA W59. 

.11 High strength bolts: To ASTM A F3125/F3125M, Grade A325, with compatible nuts. 

.12 Anchor bolts: To ASTM F1554, Grade 55, with compatible nuts.  

.13 Post Installed Fasteners:  
.1 Unless otherwise noted, use 316 stainless steel Hilti anchors secured with Hilti Hit HY 200 (safe 

set) adhesive anchoring system.  
.2 Refer to Division 03. 

.14 Grout Beneath Base Plates or Equipment levelling: Non-shrink, non-metallic, flowable, 40 MPa at 
seven (7) days.  
.1 Acceptable Product: ‘SikaGrout 212’ by Sika Canada, ‘V-3 10K’ by W.R. Meadows, or approved 

alternate. 
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2.2 FINISHES 

.1 Thoroughly clean steel of loose scale, rust, oil, dirt and other foreign matter.  Suitably prepare steel 
surfaces to receive specified finishes. 

.2 Grind smooth sharp projections. 

.3 Remove oil and grease by solvent cleaning. 

.4 Apply coatings in the shop and before assembly.  Where size permits, galvanize components after 
assembly. 

 Shop primer: 
 For interior components:   

.1 CAN/CGSB-1.40: Grey and to Division 09. 
 For exterior components to be painted: EXT 5.2 C - Inorganic zinc rich paint.   

.1 Touch-up:  CAN/CGSB-1.181. 

.2 Acceptable Product: ‘Inorganic Coating ‘No.2000.302’ by Glidden, or approved alternate.  

 Where painted finish is specified: 
 Clean surfaces in accordance with Steel Structures Painting Council Manual Volume 2.  
 Apply one (1) coat of shop primer except surfaces to be in contact with concrete. 
 Apply two (2) coats of primer to parts inaccessible after final assembly.  
 Use primer as prepared by manufacturer without thinning or adding admixtures.  
 Do not paint surfaces to be field welded.  

.7 Hot dip galvanize all exterior components not scheduled to be painted, components located within 
exterior building elements, and where indicated, interior components after fabrication in accordance 
with the stricter requirements of ASTM A123/ A123 M and CAN/CSA-G164, minimum coating weight 
600 g/m2. 
.1 High strength bolts and anchors shall be supplied with compatible nuts. 
.2 Touch up galvanized coating with zinc rich paint to CAN/CGSB-1.181.  
.3 Acceptable Product: ‘Galvafroid’ by Fosroc, as distributed by W.R. Meadows. 

.8 Where paint finish is indicated for exterior components: Blast clean metal to “Near White Grade” 
(SSPC-SP-10) and spray apply a coat of zinc rich paint, maximum 3 mm / 1/8” thick. 

.9 Stainless steel:  AISI No. 4 finish.  

.10 Aluminum:  
.1 Finish exposed surfaces of aluminum components to Aluminum Association (AA), Designation 

System for Aluminum Finishes. 
.1 Structural beams or channels: Mill Finish 
.2 All exposed surfaces of interior and exterior aluminum sections with anodic oxide treatment 

in accordance with Aluminum Association specification #14 clear, designation AA 
M12C22A41. 
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2.3 ISOLATION COATING 

.1 Isolate aluminum from following components by means of teflon gasket or alkali resistant asphaltic 
coating of bituminous paint to CAN/CGSB 1.108, Type 1, without thinner as recommended by 
manufacturer.   
.1 Dissimilar metals except stainless steel, zinc, or white bronze of small area such as fasteners.  
.2 Concrete, mortar and masonry.  
.3 Wood.  

 
 
2.4 FABRICATION 

.1 Fabricate in accordance with NAAMM Metal Stair Manual. 

.2 Weld connections where possible, otherwise bolt connections. Countersink exposed fastenings, cut 
off bolts flush with nuts. Make exposed connections of same material, colour and finish as base 
material on which they occur. 

.3 Exposed welds to be continuous for length of each joint. File or grind exposed welds smooth and 
flush to match finish of adjacent work. 

.4 Accurately form connections with exposed faces flush: 
.1 Make mitres and joints tight. 
.2 Make risers of equal height. 

.5 Shop fabricate stairs in sections as large and complete as practicable. 

.6 All aluminum fabrication to be by shop welding in an inert gas atmosphere in accordance with CSA 
Standards S157 and W47.2. Field joining by brazing shall not be permitted. 

.7 Items to be galvanized to be fabricated first and cleaned of welding slag, scale, etc. 

.8 Thread dimensions of galvanized or other plated materials to be such that nuts will thread over bolts, 
without rethreading or chasing. 

.9 All fasteners to be selected to avoid galvanic action between dissimilar metals. 

.10 Where aluminum is permanently attached to concrete or masonry, apply bituminous enamal isolation 
coating on attached surface. 

 
2.5 METAL STAIRS – GENERAL 

.1 Metal Stairs: 
.1 Build stairs to profiles shown.  Sizes of stringers and other structural members indicated are 

minimum sizes. 
.2 Construct stairs to safely support minimum live load of 4.8 kPa evenly distributed over treads and 

landings. 
.3 Cope and crank stringers as necessary to lie with floor members at framed openings for stairs.  

Apply continuous welds to cranked stringer joints. 
.4 Fabricate tread pans and support brackets for metal pan stairs from minimum 3 mm sheet steel 

and as indicated and continuously weld to support members.  Grind exposed welds smooth. 
.5 Where indicated, provide metal grating stair treads bolted or welded to stringers. Provide 

abrasive non-slip nosings. 
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2.6 METAL RAILINGS 

.1 Definition: the term “railing” shall be taken to mean balustrades, guards, rails and railings of all types. 

.2 Fabricate railings to sizes and general details as indicated on the Structural Architectural (SA) 
Drawings. 

.3 Guardrails and handrails are to be constructed of Aluminum, unless noted otherwise.  

.4 Fabricate railings to conform to all applicable OBC requirements. 

.5 At stairs, design connections to stair to meet the requirements of OBC.  

.6 Construction: unless otherwise indicated: 
.1 Galvanizing holes shall be plugged with plastic caps for exterior railings. 
.2 Close open ends of tubular members with welded metal plugs.  
.3 Turn handrails down at exposed open ends. 
.4 Turn exposed ends of wall rails into wall and terminate with end flange. 
.5 Post spacing and material thickness as per design requirements. 
.6 Cope or mitre corners, angles and intersections, weld and grind smooth. 

.7 Wall Mounted Handrail: 
.1 Wall handrails: 38 mm diameter steel pipe. 
.2 Pre–manufactured Wall handrail Bracket c/w Cover: Satin stainless finish, complete with one 

11 mm clear centre hole, anchoring system to meet OBC requirements, matching snap–on 
cover plate to conceal mounting hardware, 75 mm clearance from wall to centre of handrail. 
.1 Acceptable Product: ‘Model No. 1962’ by R & B Wagner Inc or approved alternate. 

 
 
2.7 STEEL PAN STAIRS 

.1 Fabricate stairs with closed riser steel pan construction, as indicated. 

.2 Form treads and risers from minimum 3 mm steel plate. Secure treads and risers to steel angles 
horizontal and vertical welded to stringers. 

.3 Wall stringers to be formed from minimum 300 mm deep channels. 

.4 Outer stringers to be formed from minimum 300 mm deep channels with 5 mm thick plate fascia 
welded on. 

.5 Provide clip angles for fastening of furring channels, where applied finish is indicated for underside of 
stairs and landings. 

.6 Close ends of stringers where exposed. 

.7 Finish: Galvanized steel. 
 
 
2.8 GRATING TREADS AND GRATING STAIRS  

.1 Where indicated on drawings, form treads and landings from open grating.  
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.2 Form steel grating treads and landings from metal bar grating to profile indicated and secure to 
stringers and supports as indicated. Form landings of grating and reinforce as required.  

.3 Provide abrasive non-slip nosings as indicated. 

.4 Fabricators must be members of National Association of Architectural Metal Manufacturers for Metal 
Bar Grating.  
.1 Approved Suppliers: 

.1 Borden Gratings 

.2 Accurate Screen & Grating 

.5 Gratings to be swaged or pressure locked aluminum grating with bearing bars at 30 mm centres and 
cross bars at 100 mm centres. 

.6 Depth of grating: 51mm deep grating. Final size at landings by Designer.   

.7 All panels to be banded. Clearance at sides not to exceed 3 mm. 

.8 When panels are laid side by side, ensure that carrier or spacer bars line up to preserve a continuous 
appearance. Clips are required to prevent movement when subject to moving loads. 

.9 Gratings to be supported on framing angles and supporting members.  

.10 Framing angles and supports to be Aluminum.  
 
 
PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for metal stairs and railing installation in accordance with manufacturer's 
written instructions.  
.1 Visually inspect substrate prior to commencing with work of this Section.  
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied.  

 
 
3.2 INSTALLATION OF STAIRS 

.1 Install in accordance with NAAMM, Metal Stair Manual and OBC requirements. 

.2 Install plumb and true in exact locations, using welded connections wherever possible to provide rigid 
structure. Provide anchor bolts, bolts and plates for connecting stairs to structure. 

.3 Hand items over for casting into concrete or building into masonry to appropriate trades together with 
setting templates. 

.4 Perform welding work in accordance with CSA W59 unless specified otherwise. 

.5 Exposed welds to be continuous. 

.6 Touch up shop primer to bolts, welds, and burned or scratched surfaces at completion of erection. 
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.7 Install pipe rails for handrails and guardrails to meet OBC anchoring requirements. 

.8 Coordinate supply and installation of steel brackets and steel stair stringer closure panel. 
 
 
3.3 PROTECTION 

.1 Protect installed Products and components from damage during construction. 

.2 Repair damage to adjacent materials caused by installation. 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 ASTM International (ASTM): 
.1 ASTM A36/A36M, Standard Specification for Carbon Structural Steel. 
.2 ASTM A123/A123M, Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products. 
.3 ASTM A193/A193M, Standard Specification for Alloy-Steel and Stainless Steel Bolting for High 

Temperature or High Pressure Services and Other Special Purpose Applications. 
.4 ASTM F1554, Standard Specification for Anchor Bolts, Steel, 36, 55 and 105-ksi Yield Strength. 
.5 ASTM F3125M, Standard Specification for High Strength Structural Bolts, Steel and Alloy Steel, 

Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch and 
Metric Dimensions. 

.2 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB-85.10, Protective Coatings for Metals. 

.3 Canadian Institute of Steel Construction (CISC)/Canadian Paint Manufacturer’s Association (CPMA): 
.1 Handbook of the Canadian Institute of Steel Construction. 
.2 CISC Code of Standard Practice for Structural Steel. 
.3 CISC Guide for Specifying Architecturally Exposed Structural Steel (AESS). 
.4 CISC Design module 7 – Moment Connection for Seismic Application 3rd edition. 
.5 CISC/CPMA Standard 2, Quick Drying Primer for use on Structural Steel. 
.6 CISC/CPMA Standard 1, Quick-Drying, One-Coat Paint for Use on Structural Steel. 
.7 CISC Steel Fabrication Quality Systems Guideline and Commentary. 

.4 CSA Group (CSA): 
.1 CSA G40.20-13/G40.21, General Requirements for Rolled or Welded Structural Quality Steel/ 

Structural Quality Steel. 
.2 CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles. 
.3 CSA-S16, Limit States Design of Steel Structures. 
.4 CSA-S136, North American Specifications for the Design of Cold Formed Steel Structural 

Members. 
.5 CSA W47.1, Certification of Companies for Fusion Welding of Steel. 
.6 CSA W47.2, Certification of Companies for Fusion Welding of Aluminum. 
.7 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding. 
.8 CSA W55.3, Certification of Companies for Resistance Welding of Steel and Aluminum. 
.9 CSA W59, Welded Steel Construction (Metal Arc Welding). 

.5 Master Painters Institute (MPI): 
.1 MPI-INT 5.1, Structural Steel and Metal Fabrications. 
.2 MPI-EXT 5.1, Structural Steel and Metal Fabrications. 

.6 The Society for Protective Coatings (SSPC) and National Association of Corrosion Engineers 
(NACE) International: 
.1 NACE No. 3/SSPC-6, Commercial Blast Cleaning. 
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1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 01. 

.2 Submit proof of approval by Canadian Welding Bureau to requirements of CSA Standard W47.1 
(Division 1 or Division 2.1) and/or CSA Standard W55.3. 

.3 Submit proof of CISC Steel Structures Certification.  

.4 Shop Drawings: 
.1 Submit connection design details, erection diagrams, and shop details for each member, 

hereafter referred to as Shop Drawings. Structural joist Shop Drawings shall be reviewed and 
accepted by the Contractor prior to forwarding on to the Consultant. 

.2 Shop Drawings to be submitted electronically. Quantity and format of Shop Drawings are to be in 
accordance with Division 01. Reproduction of Contract Documents will not be acceptable as 
Shop Drawings.   

.3 Submit Shop Drawings in a single, complete set in order that all details may be read in 
conjunction with plans, elevations and all other dependent details.  

.4 All materials, finishes, and loadings shall be clearly illustrated. All submittals shall be made in 
English with any abbreviations clearly defined.  

.5 Where Shop Drawings are re-submitted, clearly illustrate all revisions from previous submissions 
using revision marks and "bubbles".  

.6 Steel joist Shop Drawings to be stamped and signed by a qualified Professional Engineer 
registered in the Province of Ontario in the employ of the steel fabricator to signify that 
fabricator's responsibilities with respect to detailing and connection design have been completed 
and reviewed for compliance with Contract Documents.  

.7 Clearly show, in plan, all members, bridging, bracing, connections, steel, etc.  

.8 Provide details to illustrate bridging systems, splices, bearing and base plates, special joist 
panels, framing at openings, connections and any other non-standard items or details required 
by Consultant.  

.9 Submit complete design calculations for all open web steel joists. Include section properties of all 
member components. Indicate size, type and spacing and connection details of bridging 
members. Provide details for member-to-member welding, bearing shoes, bearing plates, tie 
connections, etc. Indicate design loadings and live load deflections (expressed as a ratio of joist 
span). Joist calculations to be stamped and signed by Professional Engineer, registered in the 
Province of Ontario, who is responsible for their design.  

.10 Drawings to be prepared by fabricator in accordance with A.I.S.C. Structural Steel Detailing 
Manual.  

.11 Do not commence fabrication until complete set of Shop Drawings has been reviewed and 
accepted by the Consultant. Where fabrication is initiated prior to such review, all subsequently 
required revisions shall be at no cost to the Owner. 

.5 Submit mill test reports prior to fabrication of structural steel. Mill test reports to show chemical and 
physical properties and other details of steel to be incorporated in project. Mill test reports to be 
certified by metallurgists qualified to practice in the Province of Ontario. 

.6 Provide structural steel fabricator’s affidavit stating that materials and Products used in fabrication 
conform to applicable material and Product standards specified and indicated.  
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1.3 QUALITY ASSURANCE 

.1 Meetings:  
.1 Convene pre-installation meeting in accordance with Division 01 one (1) week prior to beginning 

steel erection. 
.1 Ensure key personnel, site supervisor, Owner, Consultant, steel fabricator, steel erector, and 

steel inspector attend. 

.2 Qualifications: 
.1 Fabrication of structural steel to be performed only by firm holding current and valid CISC Steel 

Structures Certification.  
.2 Fabrication and erection of steel joists to be performed only by firm fully approved by Canadian 

Welding Bureau to requirements of CSA Standard W47.1 (Division 1 or Division 2.1) and/or CSA 
Standard W55.3.  

 
 
1.4 INSPECTIONS 

.1 Site inspections to ensure conformance with this Section will be conducted by the inspection 
company appointed by Owner Site inspections to be performed only by a firm certified by the 
Canadian Welding Bureau for the requirements of CSA Standard W178 (Qualification of Welding 
Inspection Organizations) for buildings by visual methods. 

.2 Testing company services will be paid for by the Contractor from a cash allowance carried in 
Division 01. 

.3 All inspection procedures to be as outlined in CAN/CSA S16:19 Annex P and be performed to 
inspection class IC3. The following items noted as optional in CAN/CSA S16:19 shall be included in 
the inspections. 

.4 Supply all necessary cooperation to facilitate site inspections. Provide safe access and working 
areas for testing on site. 

.5 Ensure timely reviews by steel inspectors during construction and coordinate with erection 
sequencing. Address deficiencies as noted by the steel inspector, prior to proceeding to next 
sequence. 

.6 Submit reports from each inspection and final report certifying that installation of all steel joist framing 
has been performed in accordance with Contract Documents. 

 
 
1.5 COORDINATION 

.1 Review all Contract Documents and Shop Drawings related to all other trades which may affect this 
work. Report any discrepancies to Consultant for direction.  

.2 Cooperate with all other trades to fully coordinate all dimensions, openings, details, etc., which may 
be required during fabrication or erection.  
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1.6 STORAGE AND HANDLING 

.1 Store and handle steel to prevent damage which will impair adequacy or appearance of material in 
finished structure.  

.2 All members damaged during shipping, handling or erection shall be repaired to the satisfaction of 
the Consultant at no cost to the Owner.  

.3 Store joists in vertical position, blocked off ground in such a manner as to avoid overstraining and to 
keep them reasonably clean.  

.4 Maximum duration of site storage to be limited to one (1) month prior to installation unless provisions 
are made to properly protect coatings. Plans for storage of material beyond this period are to be 
submitted for review prior to implementation and maybe subject to recoating at the cost of the 
Contractor. 

.5 Take special precautions when erecting long slender joists. Do not release hoisting cables until the 
member is laterally supported by at least one line of bridging and/or bracing.  

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Structural Steel:  
.1 Hot rolled structural sections and bars: Grade 350W to CAN/CSA G40.21 unless indicated 

otherwise.  
.2 Hollow structural sections: Grade 350W to CAN/CSA G40.21 manufactured to CAN/CSA 

G40.20, Class 'C' only, unless indicated otherwise. Substitution for ASTM A500 will not be 
accepted as equivalent. Substitution to ASTM A1085 will be subject to review and approval. 

.3 Joist material: Cold roll formed steel having a minimum yield stress of 375 MPa or hot rolled steel 
as above. Substitution from hot to cold rolled material are subject to approval by the Consultant 

.4 Angles and plates: Grade 300W to CAN/CSA G40.2 unless indicated otherwise.  

.2 Bolts: High strength to ASTM A325M with suitable nuts and hardened steel washers.  

.3 Welding Materials: Conforming to W48.3 and suitable for use intended.  

.4 Paint:  
.1 Shop and touch-up paint to CISC/CPMA 2-75. 
.2 Colour of shop applied primer: Grey. 
.3 Coordinate primer with Division 09. Consider primer compatibility with intumescent paint. 
.4 Site applied final coat once structure is enclosed or properly protected: In accordance with 

Division 09. 
 
 
2.2 DESIGN AND FABRICATION 

.1 Design, fabricate, and erect open web steel joists in accordance with CAN/CSA S16 to support 
design loads indicated on Drawings. All concentrated point loads indicated on Drawings are in 
addition to uniformly distributed roof or floor design loads unless otherwise noted. 
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.2 Maximum demand capacity ratio for all components of OWSJ including deflection to be limited to 
0.98. 

.3 Prior to fabrication, review all dimensions in conjunction with all Contract Documents. Report any 
conflicts or uncertainties for clarification.  

.4 Fabricate joists to depths indicated. Deflection under live and snow load for roofs to be as shown on 
Contract Drawings. 
.1 Camber OWSJs as required to account for deflection due to self-weight of OWSJ and composite 

floor slabs. The camber of steel members shall be verified in the shop and in the field. When no 
camber is indicated, turn the member natural camber up. 

.2 Refer to Drawings for other deflection limitations.  

.5 Shop mark ends of joists designed for non-uniform loads to define orientation.  

.6 Minimum length of horizontal leg of top chord angles shall be 40 mm. Minimum member thickness 
shall be 6 mm. Do not use single angles or other unsymmetrical shapes as web members.  

.7 Provide shoe depths required to suit elevation of joist bearing surfaces and which will result in top of 
steel elevations noted.  

.8 Where joists frame onto supporting members from one side only, ensure that reaction point of joist is 
centred over centroid of support member.  

.9 Provide ceiling extensions where ceilings are indicated supported from joists on architectural 
Drawings or in finish schedule.  

.10 Centre equipment supports, framing for openings, etc., over joist panel points or otherwise provide 
chord reinforcing or additional web members to transfer loads to panel points. Equipment sizes and 
weights shown on Drawings are preliminary. Coordinate between trades as required based on final 
equipment selection and trade contractor methods. 

.11 Align web members to allow mechanical and electrical services to be run through joists without 
interference.  

.12 Provide open panels in joists where necessary to accommodate ductwork or piping runs. Refer to 
mechanical and electrical Drawings and trade contractor for final duct and conduit designs. 

.13 Do not cut, drill, or weld joists in the field unless authorized by Consultant and OWSJ designer. 
Members so modified shall be reinforced or replaced to the satisfaction of the Consultant and OWSJ 
designer. Attach mechanical and electrical services by means of clamping devices or U-bolt type 
connectors.  

.14 Design and space bridging to meet requirements of CAN/CSA S16 according to chord properties of 
joists supplied.  

.15 Install additional lines of bridging at first interior bottom chord panel point of cantilevered joists or 
joists subject to wind uplift.  

.16 Where duct runs or equipment between joists necessitate removal of bridging, install a combination 
of horizontal and diagonal cross bridging between first two joists each side of section removed at 
each line affected. If two or more adjacent joist spaces are affected, install additional line of 
horizontal and diagonal cross bridging at each side of equipment, located as directed by Consultant. 
Final bridging configuration is the responsibility of the OWSJ designer. 
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2.3 PREPARATION AND CORROSION PROTECTION 

.1 Clean steel joists to the requirements of SSPC - SP3 as a minimum.  

.2 Apply one shop coat of primer paint except as follows:  
.1 Do not paint surfaces and edges to be field welded. If painted, remove paint for field welding for a 

distance of at least 50 mm on all sides of joint.  
.2 Do not paint members of portions thereof which will be encased in, or in direct contact with, cast-

in-place concrete.  

.3 Blast clean all steel joists which will be exposed to weather or a corrosive environment in finished 
structure, to requirements of SSPC - SP6. Galvanize to stricter requirements of ASTM A123/A123M 
or CAN/CSA-G164. 

.4 Where members will be exposed to view in completed structure, carefully clean and paint so as to be 
free of imperfections which will mar finished painted surface.  

.5 After erection, touch-up all field bolts, field welds, and all damaged or missing shop paint with one (1) 
touch-up coat of paint.  

 
 
PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify that conditions of substrate previously installed under other Sections 
or Contracts are acceptable in accordance with manufacturer's written instructions. 
.1 Visually inspect substrate in presence of Consultant. 
.2 Inform Consultant of unacceptable conditions immediately upon discovery. 
.3 Proceed with installation only after unacceptable conditions have been remedied and after 

receipt of written approval to proceed from Consultant. 
 
 
3.2 ERECTION 

.1 Erection of all steel joists to conform to requirements of CAN/CSA S16.  

.2 Make adequate provision for erection stresses and install adequate temporary bracing to withstand 
all loads to which structure may be subject during erection and subsequent construction, including 
loads due to wind, equipment, and operation of same. Leave temporary bracing in place as long as 
necessary for safety or until walls and/or permanent bracing upon which frame depends for lateral 
stability and all connections thereto, are completed.  

.3 Weld joists bearing on steel members to the supporting member with two 6 mm fillet welds, each 
40 mm long, unless indicated otherwise or to suit joist connection design.  

.4 Fabricate connections to comply with requirements of CAN/CSAS16. Field connections may be 
accomplished by welding or with high strength bolts. Perform field welding carefully so as not to 
cause any damage to joists, structural steel, bridging or deck.  

.5 Do not weld across beam flanges or joist chord members. 
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.6 Install all bridging, including end connections before any construction loads are placed on joists, 
except weight of workers necessary to install bridging.  

.7 Where bridging lines end at masonry or concrete walls, bolt bridging members to slotted holes in a 
vertical steel angle anchored securely to the wall. Bolts to be 13 mm diameter with vertical slots to 
permit a joist deflection of L/240 without binding.  

.8 Where bridging lines end at structural steel members or other types of construction, install a 
combination of diagonal and horizontal bridging between last two joists.  

 
 
 

END OF SECTION 
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PART 1- GENERAL 

1.1 REFERENCES 

.1 ASTM International: 
.1 ASTM D2898, Accelerated Weathering of Fire-Retardant-Treated Wood for Fire Testing. 

.2 American Wood-Preservers' Association (AWPA): 
.1 AWPA M2, Standard for the Inspection of Preservative Treated Products for Industrial Use.  
.2 AWPA M4, Standard for the Handling, Storage, Field Fabrication and Field Treatment of 

Preservative-Treated Wood Products.  

.3 Underwriter's Laboratories of Canada (ULC): 
.1 CAN-ULC-S102, Standard Method of Test for Surface Burning Characteristics of Building 

Materials and Assemblies. 

.4 Canadian Standards Association (CSA International): 
.1 CSA O80 Series, O80S2, Wood Preservation.  
.2 CSA O80.27-1.1, This Standard covers the fire-retardant treatment of Douglas Fir, hardwood, 

softwood, and Poplar plywood by pressure processes.  
.3 CSA O322, Procedure for Certification of Pressure-Treated Wood Materials for Use in 

Permanent Wood Foundations.  
 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 – Submittal Procedures.  

.2 Shop Drawings:  
.1 Submit Shop Drawings to indicate type and locations for each type of Use Category (UC) for 

preservative lumber and plywood that will be used.  

.3 For Products treated with preservative by pressure impregnation submit following information 
certified by authorized signing officer of treatment plant:  
.1 Information listed in AWPA M2 and revisions specified in CSA O80 Series, Supplementary 

Requirement to AWPA M2 applicable to specified treatment.  
.2 Moisture content after drying following treatment with water-borne preservative.  
.3 Acceptable types of paint, stain, and clear finishes that may be used over treated materials to be 

finished after treatment.  
 
 
1.3 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal.  
.1 Separate waste materials for reuse and recycling. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

.1 Products delivered to site must show certification mark of a Canadian Lumber Standards 
Accreditation Board (CLSAB), verifying that lumber has been treated in compliance to the applicable 
CSA treatment standard and that all quality assurance inspection procedures have been followed. 

.2 Where pressure treated material is required, provide certified pressured treated material to the 
following minimum CLSAB Use Categories (UC) in accordance with CSA O80:  
.1 UC1: Interior use, above ground, dry, protected from weather such as but not limited to interior 

framing. 
.2 UC2: Interior use, above ground, damp protected conditions, but can be exposed to dampness 

such as, but not limited to sill plates. 
.3 UC3.1: Exterior use, above ground, protected by coating, free draining such as, but not limited to 

coated millwork, siding, trim. 
.4 UC3.2: Exterior use, above ground, uncoated, exposed to all weather cycles such as, but not 

limited to foot and deck bridgeboards, joists, bridge and deck rails. 

.3 Wood elements treated with pentachlorophenol and inorganic arsenicals must not be used for storing 
food nor should the wood come in contact with drinking water.  

.4 Primers, Paints, and Coatings: In accordance with manufacturer's recommendations for surface 
conditions.  

 
 
PART 3 - EXECUTION 

3.1 APPLICATION: PRESERVATIVE 

.1 Provide pressure treated material where indicated. 

.2 Following water-borne preservative treatment, dry material to maximum moisture content of: 
.1 Lumber: 19%. 
.2 Plywood: 18%. 

 
 
3.2 APPLICATION: FIELD TREATMENT 

.1 Cut and site apply field treatment to preservative and fire-retardant material in accordance with 
manufacturer’s written recommendations for intended use.  

.2 Comply with AWPA M4 and revisions specified in CSA O80 Series, Supplementary Requirements to 
AWPA M2.  

.3 Remove chemical deposits on treated wood to receive applied finish.  
 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

ROUGH CARPENTRY 
Section 06100 

Page 1 of 5 
April 2025 

 
 
PART 1 - GENERAL 

1.1 REFERENCES 

.1 American National Standards Institute/National Particleboard Association (ANSI/NPA)  
.1 ANSI/NPA A208.1, Particleboard.  

.2 ASTM International  
.1 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvanealled) by the Hot-Dip Process.  
.2 ASTM C578, Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.  
.3 ASTM C1289, Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal 

Insulation Board.  
.4 ASTM C1396/C1396M, Standard Specification for Gypsum Board. 
.5 ASTM F1482, Standard Practice for Installation and Preparation of Panel Type Underlayments to 

Receive Resilient Flooring.  
.6 ASTM D1761, Standard Test Methods for Mechanical Fasteners in Wood.  
.7 ASTM D5055, Standard Specification for Establishing and Monitoring Structural Capacities of 

Prefabricated Wood I-Joists.  
.8 ASTM D5456, Standard Specification for Evaluation of Structural Composite Lumber Products.  

.3 Canadian General Standards Board (CGSB)  
.1 CAN/CGSB-11.3, Hardboard.  
.2 CAN/CGSB-51.32, Sheathing, Membrane, Breather Type.  
.3 CAN/CGSB-51.34, Vapour Barrier, Polyethylene Sheet for Use in Building Construction and 

amendment.  
.4 CAN/CGSB-71.26, Adhesive for Field-Gluing Plywood to Lumber Framing for Floor Systems.  

.4 CSA International  
.1 CAN/CSA-A123.2, Asphalt Coated Roofing Sheets.  
.2 CAN/CSA-A247, Insulating Fiberboard.  
.3 CSA B111, Wire Nails, Spikes and Staples.  
.4 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles.  
.5 CSA O112.9, Evaluation of Adhesives for Structural Wood Products (Exterior Exposure).  
.6 CSA O121, Douglas Fir Plywood.  
.7 CAN/CSA O122, Structural Glued-Laminated Timber.  
.8 CSA O141, Softwood Lumber.  
.9 CSA O151, Canadian Softwood Plywood.  
.10 CSA O153 Poplar Plywood.  
.11 CSA O325, Construction Sheathing.  
.12 CSA O437 Series, Standards on OSB and Waferboard.  
.13 CSA-Z809, Sustainable Forest Management.  

.5 Forest Stewardship Council (FSC)  
.1 FSC-STD-01-001, FSC Principle and Criteria for Forest Stewardship.  

.6 National Lumber Grades Authority (NLGA)  
.1 Standard Grading Rules for Canadian Lumber.  
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.7 Sustainable Forestry Initiative (SFI)  
.1 SFI Standard.  

.8 The Truss Plate Institute of Canada  
.1 Truss Design Procedures and Specifications for Light Metal Plate Connected Wood Trusses.  

.9 Underwriters' Laboratories of Canada (ULC)  
.1 CAN/ULC-S706, Standard for Wood Fibre Insulating Boards for Buildings.  

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Submit in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for wood Products 

and accessories and include Product characteristics, performance criteria, physical size, finish 
and limitations.  

.2 Submit manufacturer's instructions, printed Product literature and data sheets for pressure 
treated preservative in accordance with Section 06070 – Wood Treatment. 

.3 Shop Drawings:  
.1 Submit drawings stamped and signed by professional engineer registered or licensed in 

Province of Ontario, Canada.  
 
 
1.3 QUALITY ASSURANCE 

.1 Lumber identification: By grade stamp of an agency certified by Canadian Lumber Standards 
Accreditation Board.  

.2 All lumber shall be sound, straight, dressed all sides and kiln dried, and moisture content at any time 
during shipment and storage shall not exceed 19%. 

.3 Grading:  120, National Grading Rule for Dimension Lumber. 

.4 Plywood, particleboard, OSB and wood based composite panels in accordance with CSA and ANSI 
standards.  

 
 
1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.  

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground indoors in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect wood from nicks, scratches, and blemishes.  
.3 Replace defective or damaged materials with new.  
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.4 Packaging Waste Management: in accordance with Section 01355 - Construction/Demolition 
Waste Management and Disposal.  

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS  

.1 Lumber: Unless specified otherwise, softwood, S4S, moisture content 19% or less in accordance 
with following standards:  
.1 CAN/CSA-O141.  
.2 NLGA Standard Grading Rules for Canadian Lumber.  

.2 Furring, blocking, nailing strips, grounds, rough bucks, cants, curbs, fascia backing and sleepers:  
.1 S2S in accordance with the following standards:  

.1 CSA O141. 

.2 NLGA Standard Grading Rules for Canadian Lumber, 1987 edition. 
.2 Board sizes: "Standard" or better grade.  
.3 Dimension sizes: "Standard" light framing or better grade.  
.4 Post and timbers sizes: "Standard" or better grade.  
.5 Forest Stewardship Council (FSC) certified. 
.6 When installed over concrete block or poured concrete:  Use Pressure Treated Wood. 

.3 Panel Materials:  
.1 Douglas fir plywood (DFP): to CSA O121, standard construction, urea-formaldehyde free.  

.1 Exterior locations: Canadian softwood plywood (CSP) to CSA O151, standard construction, 
exterior grade at all exterior locations. 

.2 Canadian softwood plywood (CSP) not exposed: to CSA O151, standard construction, urea-
formaldehyde free. 
.1 Interior locations exposed: Canadian Softwood Plywood to CSA O151, Good One (1) Side 

(G1S) at all interior exposed locations.  
.3 Plywood, OSB and wood based composite panels: to CAN/CSA-O325.  

.4 Wood Preservative:  
.1 Refer to Section 06070 - Wood Treatment for preservative-treated wood. 

 
 
2.2 ACCESSORIES 

.1 Fasteners: To CAN/CSA-G164, for exterior work, interior highly humid areas, and pressure-
preservative.  

.2 Nails, spikes and staples: To CSA B111.  

.3 Bolts: 12.5 mm / 1/2" diameter unless indicated otherwise, complete with nuts and washers.  

.4 Proprietary fasteners: toggle bolts, expansion shields and lag bolts, screws and lead or inorganic 
fibre plugs, explosive actuated fastening devices, recommended for purpose by manufacturer.  

.5 Suitable screw fasteners for anchorage of wood blocking to steel studs or structural steel. 
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.6 Suitable screw fasteners for anchorage of wood blocking in the roofing system as specified in the 
roofing Section. 

.7 Suitable screw fasteners for anchorage of wood to concrete. 
 
 
PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for Product installation in accordance with manufacturer's written 
instructions.  
.1 Visually inspect substrate prior to commencing with work of this section.  
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied.  

 
 
3.2 PREPARATION 

.1 Treat surfaces of material with wood preservative where indicated in accordance with Section 06070 
- Wood Treatment.  

.2 Confirm compatibility of treated surfaces with adjacent materials. Notify Consultant of unacceptable 
conditions immediately upon discovery. Proceed with treatment only after approval of adjacent 
materials are deemed acceptable. Treat material as indicated as follows:  
.1 Curbs, nailers, and sleepers on roof deck.  
.2 Wood furring for wood products on outside surface of exterior masonry and concrete walls.  

 
 
3.3 PRESSURE TREATED COMPONENTS 

.1 Use preservative pressure treated lumber and plywood within exterior wall and roof systems and at 
other locations indicated in accordance with Section 06070 - Wood Treatment. 

.2 Where it is necessary to cut, bore or otherwise alter pressure treated components in the field, treat 
cut surfaces with heavy coat of wood preservative in accordance manufacturer’s written 
recommendations. 

.3 Use fire retardant pressure treated plywood at backboards and where plywood is installed on steel 
stud framed wall, behind gypsum board and parapets extend beyond 610 mm / 2’-0”. 

 
 
3.4 INSTALLATION 

.1 Comply with requirements of OBC, supplemented by the following paragraphs.  

.2 Construct and install work as indicated on Drawings. 

.3 Machine dressed work shall be slow fed using sharp cutters and finished members shall be free from 
drag, feathers, slivers or roughness of any kind. 
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.4 Align and plumb faces of furring and blocking to tolerance of 1:600.  

.5 Install members true to line, levels and elevations, square and plumb. 

.6 Construct continuous members from pieces of longest practical length. 

.7 Install spanning members with "crown edge" up. 

.8 Frame materials with tight joints rigidly held in place. 

.9 Be responsible for methods of construction and for ensuring that materials are rigidly and securely 
attached and will not be loosened by work of other trades. 

.10 Install furring and blocking as required to space-out and support casework, cabinets, wall and ceiling 
finishes, facings, fascia, soffit, siding and other work as required.  

.11 Install rough bucks, nailers and linings to rough openings as required to provide backing for frames 
and other work.  

.12 Install nailers, curbs and other wood supports as required and secure using galvanized steel 
fasteners.  

.13 Install wood backing, dressed, tapered and recessed slightly below top surface of roof insulation for 
roof hopper.  

.14 Use caution when working with particle board. Use dust collectors and high-quality respirator masks.  

.15 Frame, anchor, fasten, tie and brace members to provide necessary strength and rigidity.  

.16 Countersink bolts where necessary to provide clearance for other work.  
 
 
3.5 CLEANING 

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning.  
.1 Waste Management: Separate waste materials for reuse and recycling in accordance with 

Section 01355 - Construction/Demolition Waste Management and Disposal.  
.2 Remove recycling containers and bins from site and dispose of materials at appropriate facility. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 American National Standards Institute (ANSI):  
.1 ANSI A208.1, Particleboard.  
.2 ANSI A208.2, Medium Density Fiberboard (MDF) for Interior Applications.  
.3 ANSI/HPVA HP-1, Standard for Hardwood and Decorative Plywood.  

.2 Architectural Woodwork Manufacturers Association of Canada (AWMAC) and Woodwork Institute 
(WI): 
.1 North American Architectural Woodwork Standards (NAAWS 4.0). 

.3 Canadian General Standards Board (CGSB): 
.1 CAN/CGSB-71.20, Adhesive, Contact, Brushable.  
.2 CAN/CGSB 11.3, Hardboard 

.4 CSA International: 
.1 CSA B111, Wire Nails, Spikes and Staples.  
.2 CSA O112.10, Evaluation of Adhesives for Structural Wood Products (Limited Moisture 

Exposure).  
.3 CSA O121, Douglas Fir Plywood.  
.4 CSA O141, Softwood Lumber.  
.5 CSA O151, Canadian Softwood Plywood.  
.6 CSA O153, Poplar Plywood.  
.7 CAN/CSA-Z809, Sustainable Forest Management.  

.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)  
.1 Safety Data Sheets (SDS).  

.6 National Electrical Manufacturers Association (NEMA):  
.1 ANSI/NEMA LD-3, High-Pressure Decorative Laminates (HPDL).  

.7 National Hardwood Lumber Association (NHLA):  
.1 Rules for the Measurement and Inspection of Hardwood and Cypress.  

.8 National Lumber Grades Authority (NLGA):  
.1 Standard Grading Rules for Canadian Lumber 2010.  

.9 Sustainable Forestry Initiative (SFI):  
.1 SFI-2015 Standard.  

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Submit in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for architectural 

woodwork and include Product characteristics, performance criteria, physical size, finish and 
limitations.  
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.2 Submit one (1) digital PDF copy of WHMIS SDS.  

.3 Shop Drawings:  
.1 Submit drawings stamped and signed by professional engineer registered or licensed in Province 

of Ontario, Canada. 
.2 Indicate details of construction, profiles, jointing, fastening and other related details.  

.1 Scales: Profiles and details as required, to Consultant approval, to clearly define the work.  
.3 Indicate materials, thicknesses, finishes and hardware.  
.4 Indicate locations of service outlets in casework, typical and special installation conditions, and 

connections, attachments, anchorage and location of exposed fastenings.  

.4 Samples:  
.1 Submit for review and acceptance of each unit.  
.2 Samples may be returned for inclusion into work.  
.3 Submit duplicate samples of hardwood, softwood, and plywood: Sample size 305 x 305 mm / 12” 

x 12” or 305 mm / 12” long unless otherwise specified or requested by Consultant.  
.4 Submit duplicate samples of laminated plastic for colour selection.  
.5 Submit duplicate samples of laminated plastic joints, edging, cutouts and countertop profiles.  

 
1.3 QUALITY ASSURANCE 

.1 Lumber by grade stamp of an agency certified by Canadian Lumber Standards Accreditation Board.  

.2 Plywood, particleboard, OSB and wood based composite panels to CSA and ANSI standards.  
 
1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.  

.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  
.1 Protect millwork against dampness and damage during and after delivery.  
.2 Store millwork in ventilated areas, protected from extreme changes of temperature or humidity.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect architectural woodwork from nicks, scratches, and blemishes.  
.3 Replace defective or damaged materials with new.  
.4 Develop Waste Reduction Workplan related to work of this Section.  
.5 Packaging Waste Management: Remove for reuse and return by manufacturer of pallets, crates, 

padding, and packaging materials as specified in Waste Reduction Workplan in accordance with 
Section 01355 – Construction/Demolition Waste Management and Disposal.  

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS  

.1 Softwood lumber: Unless specified otherwise, S4S, moisture content 15% or less in accordance with 
following standards:  
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.1 CSA O141.  

.2 CAN/CSA-Z809 or FSC or SFI certified.  

.3 NLGA Standard Grading Rules for Canadian Lumber.  

.4 AWMAC Custom grade, moisture content as specified.  

.2 Machine stress-rated lumber is acceptable for all purposes.  

.3 Hardwood lumber: Moisture content 5-9% or less in accordance with following standards:  
.1 National Hardwood Lumber Association (NHLA).  
.2 CAN/CSA-Z809 or FSC or SFI certified.  
.3 AWMAC Custom grade, moisture content as specified.  

.4 Douglas fir plywood (DFP): To CSA O121, standard construction, CAN/CSA-Z809 or FSC or SFI 
certified.  

.5 Canadian softwood plywood (CSP): To CSA O151, standard construction, CAN/CSA-Z809 or FSC or 
SFI certified.  

.6 Hardwood plywood: To ANSI/HPVA HP-1, CAN/CSA-Z809 or FSC or SFI certified.  

.7 Poplar plywood (PP): To CSA O153, standard construction, CAN/CSA-Z809 or FSC or SFI certified.  

.8 Interior mat-formed wood particleboard: To ANSI/NPA A208.1, CAN/CSA-Z809 or FSC or SFI 
certified.  

.9 Birch plywood: To AWMAC Grade B/BB for clear finish, CAN/CSA-Z809 or FSC or SFI certified.  

.10 Hardboard:  
.1 To CAN/CGSB-11.3, CAN/CSA-Z809 or FSC or SFI certified.  

.11 MDF (medium density fibreboard) core: to ANSI A208.2, thickness as indicated, density 769 kg/m², 
CAN/CSA-Z809 or FSC or SFI certified. 

.12 Laminated plastic for flatwork: Refer to Section 06440 - Plastic Laminate Finishing.  

.13 Edge Banding: 
.1 Matching 3 mm / 1/8” thick PVC edging, colour as later selected by Consultant from complete 

colour range. 
.2 Matching 6 mm / 1/4” thick solid wood to match veneer finish. Strip width to match plywood. 

.14 Cabinet Hardware:  Refer to Section 08700 - Cabinet and Miscellaneous Hardware. 

.15 Nails and staples: To CSA B111.  

.16 Wood screws: Stainless steel, type and size to suit application.  

.17 Splines: Plastic or metal.  

.18 Sealant: Refer to Section 07920 - Joint Sealants.  

.19 Laminated plastic adhesive:  
.1 Adhesive: Contact adhesive to CAN/CGSB-71.20.  
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2.2 FABRICATED UNITS 

.1 Lower Cabinet Units:  
.1 Countertops: 

.1 Counter tops in all areas unless otherwise indicated: Solid surface on 19 mm / ¾” plywood 
(DFP). 

.2 Case body, backs, shelving unit inserts, doors and gables: 19 mm / 3/4” birch veneer plywood, 
unless otherwise noted. 

.3 Drawers: Fronts, sides, back and bottom from 19 mm / 3/4" birch veneer plywood, unless 
otherwise noted. 

.4 Kickplate: 100 mm x 19 mm / 4’”x 3/4" birch veneer plywood. 

.2 Upper Cabinet Units:  
.1 Case body, backs, shelving unit inserts, doors and gables:  19 mm / 3/4” birch veneer plywood, 

unless otherwise noted. 
 
 
2.3 FABRICATION 

.1 Install architectural woodwork to North American Architectural Woodwork Standards (NAAWS) of the 
Architectural Woodwork Manufacturers Association of Canada (AWMAC) and Woodwork Institute 
(WI), Custom grade except where specified otherwise. 

.2 Set nails and countersink screws apply stained wood filler to indentations, sand smooth and leave 
ready to receive finish.  

.3 Shop install cabinet hardware for doors, shelves and drawers. Recess shelf standards unless noted 
otherwise.  

.4 Shelving to cabinetwork to be adjustable unless otherwise noted.  

.5 Provide cutouts for plumbing fixtures, inserts, appliances, outlet boxes and other fixtures.  

.6 Shop assemble work for delivery to site in size easily handled and to ensure passage through 
building openings.  

.7 Obtain governing dimensions before fabricating items which are to accommodate or abut appliances, 
equipment and other materials.  

.8 Ensure adjacent parts of continuous laminate work match in colour and pattern.  

.9 Veneer laminated plastic to core material in accordance with adhesive manufacturer's instructions. 
Ensure core and laminate profiles coincide to provide continuous support and bond over entire 
surface. Use continuous lengths up to 3660 mm / 12’-0”. Keep joints 610 mm / 2’-0” from sink 
cutouts.  

.10 Use straight self-edging laminate strip for flatwork to cover exposed edge of core material. Chamfer 
exposed edges uniformly at approximately 20 degrees. Do not mitre laminate edges.  

.11 Apply laminate backing sheet to reverse side of core of plastic laminate work.  

.12 Apply laminated plastic liner sheet to interior of cabinetry where indicated.  
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PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for architectural woodwork installation in accordance with manufacturer's 
instructions.  
.1 Visually inspect substrate prior to commencing with work of this section.  
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied. 

 
 
3.2 INSTALLATION 

.1 Do architectural woodwork to NAAWS of AWMAC/WI.  

.2 Install prefinished millwork at locations shown on Drawings.  
.1 Position accurately, level, plumb straight.  

.3 Fasten and anchor millwork securely.  
.1 Supply and install heavy duty fixture attachments for wall mounted cabinets.  

.4 Use draw bolts in countertop joints.  

.5 Scribe and cut as required to fit abutting walls and to fit properly into recesses and to accommodate 
piping, columns, fixtures, outlets or other projecting, intersecting or penetrating objects.  

.6 At junction of back splash and adjacent wall finish, apply small bead of sealant in accordance with 
Section 07920 - Joint Sealants.  

.7 Apply water resistant building paper over wood framing members in contact with masonry or 
cementitious construction.  

.8 Fit hardware accurately and securely in accordance with manufacturer's written instructions.  

.9 Site apply laminated plastic to units as indicated.  
.1 Adhere laminated plastic over entire surface.  
.2 Make corners with hairline joints.  
.3 Use full sized laminate sheets.  
.4 Make joints only where indicated and approved by Consultant.  
.5 Slightly bevel arises.  

.10 For site application, offset joints in plastic laminate facing from joints in core.  

.11 Apply joint sealant in accordance with Section 07920 - Joint Sealants. 
 
 
3.3 CLEANING 

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  
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.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning.  
.1 Clean millwork and cabinet work inside cupboards and drawers and outside surfaces.  
.2 Remove excess glue from surfaces.  

.3 Waste Management: Separate Waste Management and Disposal.  
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.  

 
 
3.4 PROTECTION 

.1 Protect millwork and cabinet work from damage until final inspection.  

.2 Protect installed Products and components from damage during construction.  

.3 Repair damage to adjacent materials caused by architectural woodwork installation.  
 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES 

.1 American National Standards Institute (ANSI)  
.1 ANSI 208.1, Particleboard.  
.2 ANSI/NEMA LD3, High Pressure Decorative Laminates (HPDL).  

.2 ASTM International:  
.1 ASTM D2832, Standard Guide for Determining Volatile and Nonvolatile Content of Paint and 

Related Coatings.  
.2 ASTM D2369, Standard Test Method for Volatile Content of Coatings.  

.3 Architectural Woodwork Manufacturers Association of Canada (AWMAC) and Woodwork Institute 
(WI): 
.1 North American Architectural Woodwork Standards (NAAWS), 4.0. 

.4 Canadian General Standards Board (CGSB):  
.1 CAN/CGSB-71.20, Adhesive, Contact, Brushable.  

.5 CSA International: 
.1 CSA O112.10, Evaluation of Adhesives for Structural Wood Products (Limited Moisture 

Exposure).  

.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS):  
.1 Safety Data Sheets (SDS).  

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Submit in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for laminate, 

adhesive, and core materials and include Product characteristics, performance criteria, physical 
size, finish and limitations.  

.2 Submit one (1) digital PDF copy of WHMIS SDS. 

.3 Samples:  
.1 Submit for review and acceptance of each unit.  
.2 Submit duplicate samples of joints, edging, and cutouts.  

.4 Test Reports: Submit certified test reports showing compliance with specified performance 
characteristics and physical properties. 

.5 Certificates: Submit certificates signed by manufacturer certifying that materials comply with specified 
performance characteristics and physical properties. 
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1.3 CLOSEOUT SUBMITTALS  

.1 Provide maintenance data for laminate work for incorporation into manual specified in Section 01780 
- Closeout Submittals.  

 
 
1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.  

.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect laminate, adhesive, and core materials from nicks, scratches, and blemishes.  
.3 Replace defective or damaged materials with new.  

.4 Develop Waste Reduction Workplan related to work of this Section and in accordance with Section 
01355 - Construction/Demolition Waste Management and Disposal.  

 
 
PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURER 

.1 This Specification is written on the basis of a laminated plastic finishing system by Wilsonart. 
Specified manufacturer’s Products establish the minimum acceptable standards for the work of this 
Section. Approved systems consisting of similar configuration and components by Formica or 
Arborite will be considered provided they are deemed to be consistent with the system indicated and 
components listed below. Systems not comprised of similar configuration and components will not be 
acceptable.  

 
 
2.2 MATERIALS 

.1 Laminated plastic for general flatwork: To NEMA LD3.  
.1 Laminated plastic for horizontal flatwork: 

.1 Type: General purpose.  

.2 Grade: HGS.  

.3 Thickness: 1.2 mm / 0.039” thick. 

.4 Acceptable Product: ‘Type 107’ General Purpose Laminate by Wilsonart.  
.2 Laminated plastic for vertical flatwork:  

.1 Type: Vertical surface.  

.2 Grade: VGS.  

.3 Thickness: 0.77 mm / 0.030” thick. 

.4 Acceptable Product: ‘Type 335’ Vertical Surface Laminate by Wilsonart. 
.3 Colour: Multilayered.  
.4 Pattern: Solid, and / or printed pattern, not more than four (4) colours as later selected by 

Consultant.  
.5 Finish: Satin. 
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.2 Laminated plastic adhesive: Contact adhesive to CAN/CGSB-71.20.  

.3 Sealer: Water resistant sealer or glue acceptable to laminate manufacturer.  

.4 Sealants: Refer to Section 07920 – Joint Sealants.  

.5 Draw bolts and splines: As recommended by fabricator.  
 
 
2.3 FABRICATION 

.1 Comply with NEMA LD3, Annex A.  

.2 Obtain governing dimensions before fabricating items which are to accommodate or abut appliances, 
equipment and other materials.  

.3 Ensure adjacent parts of continuous laminate work match in colour and pattern.  

.4 Veneer laminated plastic to core material in accordance with adhesive manufacturer's instructions. 
Ensure core and laminate profiles coincide to provide continuous support and bond over entire 
surface. Use continuous lengths up 3660 mm / 12’-0”. Keep joints 610 mm / 2’-0” from sink cutouts.  

.5 Form shaped profiles and bends as indicated, using postforming grade laminate to laminate 
manufacturer's instructions.  

.6 Use straight self-edging laminate strip for flatwork to cover exposed edge of core material. Chamfer 
exposed edges uniformly at approximately 20 degrees. Do not mitre laminate edges.  

.7 Apply laminate backing sheet to reverse side of core of plastic laminate work.  
 
 
PART 3 - EXECUTION 

3.1 EXAMINATION  

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for laminate, adhesive, and core materials installation in accordance with 
manufacturer's written instructions.  
.1 Visually inspect substrate prior to commencing with work of this Section. 
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied. 

 
 
3.2 MANUFACTURER’S INSTRUCTIONS 

.1 Compliance: Comply with manufacturer's written recommendations, including Product technical 
bulletins, Product catalogue installation instructions, Product carton installation instructions, and data 
sheets.  
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3.3 INSTALLATION 

.1 Install work plumb, true and square, neatly scribed to adjoining surfaces.  

.2 Make allowances around perimeter where fixed objects pass through or project into laminated plastic 
work to permit normal movement without restriction.  

.3 Use draw bolts and splines in countertop joints. Maximum spacing 450 mm / 18” on centre, 75 mm / 
3” from edge. Make flush hairline joints.  

.4 Provide cutouts for inserts, grilles, appliances, outlet boxes and other penetrations. Round internal 
corners, chamfer edges and seal exposed core.  

.5 At junction of laminated plastic counter back splash and adjacent wall finish, apply small bead of 
sealant.  

.6 Site apply laminated plastic to units as indicated. Adhere laminated plastic over entire surface. Make 
corners with hairline joints. Use full sized laminate sheets. Make joints only where indicated on 
reviewed shop drawings. Slightly bevel arises.  

.7 For site application, offset joints in plastic laminate facing from joints in core.  
 
 
3.4 CLEANING 

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning.  
.1 Clean to NEMA LD3, Annex B.  
.2 Remove traces of primer, caulking, epoxy and filler materials and clean doors and frames.  

.3 Waste Management: Separate waste materials for reuse and recycling in accordance with Section 
01355 – Construction/Demolition Waste Management and Disposal.  
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.  

 
 
3.5 PROTECTION 

.1 Cover finished laminated plastic surfaces with heavy kraft paper or put in cartons during shipment.  

.2 Protect installed laminated surfaces in accordance with manufacturer's written recommendations.  
.1 Remove protection only immediately before final inspection.  

.3 Protect installed Products and components from damage during construction.  

.4 Repair damage to adjacent materials caused by laminate, adhesive, and core materials installation. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 American Society for Testing and Materials International (ASTM) 
.1 ASTM C365/C365M, Standard Test Method for Flatwise Compressive Properties of Sandwich 

Cores. 
.2 ASTM D412, Standard Test Method for Vulcanized Rubber and Thermoplastic Rubbers and 

Thermoplastic Elastomers-Tension.  
.3 ASTM D635, Standard Test Method for Rate of Burning and/or Extent and Time of Burning of 

Plastics in a Horizontal Position.  
.4 ASTM D638, Standard Test Method for Tensile Properties of Plastics.  
.5 ASTM D695, Standard Test Method for Compressive Properties of Rigid Plastics.  
.6 ASTM D696, Standard Test Method for Coefficient of Linear Thermal Expansion of Plastics 

Between -30 degrees C and 30 degrees C With a Vitreous Silica Dilatometer.  
.7 ASTM D785, Standard Test Method for Rockwell Hardness of Plastics and Electrical Insulating 

Material. 
.8 ASTM D790, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced 

Plastics and Electrical Insulating Materials. 
.9 ASTM D792, Standard Test Methods for Density and Specific Gravity (Relative Density) of 

Plastics by Displacement. 
.10 ASTM D2240, Standard Test Method for Rubber Property-Durometer Hardness.  
.11 ASTM D2583, Standard Test Method for Indentation Hardness of Rigid Plastics by Means of a 

Barcol Impressor. 
.12 ASTM D6329, Standard Guide for Developing Methodology for Evaluating the Ability of Indoor 

Materials to Support Microbial Growth Using Static Environmental Chambers. 
.13 ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials. 
.14 ASTM E228, Standard Test Methods for Linear Thermal Expansion of Solid Materials with a 

Push-Rod Dilatometer. 
.15 ASTM G21, Standard Practice for Determining Resistance of Synthetic Polymeric Materials to 

Fungi. 
.16 ASTM G22, Standard Practice for Determining Resistance of Plastics to Bacteria. 

.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)  
.1 Safety Data Sheets (SDS).  

.3 International Standards Organization (ISO) 
.1 ISO 19712-2, Plastics – Decorative solid surfacing materials. 
.2 ISO 4586-2, High-pressure decorative laminates (HPL, HPDL) – Sheets based on thermosetting 

resins. 

.4 Terrazzo, Tile and Marble Association of Canada (TTMAC)  
.1 2019/2021 Specification Guide - Tile Installation Manual.  

.5 Underwriter’s Laboratories of Canada (ULC) 
.1 CAN/ULC-S102.2, Method of Test for Surface Burning Characteristics of Flooring, Floor 

Coverings, and Miscellaneous Materials and Assemblies. 
 
 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

SOLID SURFACING FABRICATIONS 
Section 06450 

Page 2 of 7 
April 2025 

 
 
1.2 GENERAL DESCRIPTION  

.1 Work in this Section includes interior sill installation and other items utilizing solid surfacing 
fabrication as shown on the Drawings and as described in this Specification. Do not change source 
of supply for materials after work has started, if the appearance of finished work would be affected. 
Variation in component size and location of openings to be plus or minus 1.5 mm / 1/16”. 

 
 
1.3 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Submit in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Submit manufacturer's instructions, printed Product literature and data sheets for solid surfacing 

components and include Product location and characteristics, performance criteria, physical size, 
finish and limitations.  

.2 Submit two copies of WHMIS SDS in accordance with Section 01350 - Health and Safety 
Requirements.  

.3 Shop Drawings:  
.1 Submit Shop Drawings. Indicate details of construction, profiles, jointing, fastening and other 

related details. 
.1 Scales: Profiles and details as required, to Consultant approval, to clearly define the work.  

.2 Indicate materials, thicknesses, finishes and hardware.  

.3 Indicate connections, attachments, anchorage locations and coordination requirements with 
adjacent work.  

.4 Samples:  
.1 Submit for review and acceptance of each unit.  
.2 Submit duplicate samples of a 300 mm wide x 150 mm deep / 1’-0” wide x 6” deep minimum 

sample of each color and pattern for approval. Samples shall indicate full range of color and 
pattern variation. Approved samples may be retained as a standard for this work to Consultant 
approval.  

 
 
1.4 QUALITY ASSURANCE 

.1 Mock-up:  
.1 Prior to commencing with the work, provide a full-size mock-up for Consultant approval. Mock-up 

to include all solid surfacing components required to provide a completed unit. The mock-up shall 
utilize finishes in patterns and colors indicated on the Drawings.  

.2 Should the mock-up not be approved, re-work or remake mock-up until approval is secured. 
Remove all rejected units from jobsite.  

.3 Fabricator for welded steel connections to be certified to CSA W47.1.  

.4 Approved mock-up may remain as part of the finished work to Consultant approval.  

.5 Allow 72 hours for inspection of mock-up by Consultant before proceeding with the work. 

.2 Qualifications: 
.1 To ensure warranty coverage, solid surfacing fabricators shall be certified with a minimum five (5) 

years experience working with solid surfacing materials by the solid surfacing material 
manufacturer. All fabrications shall be marked with the fabricator's certification label affixed in an 
inconspicuous location. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver materials listed in this Section only when ready for installation. Deliver materials undamaged, 
in original packages, containers or bundles bearing manufacturers brand name and identification.  

.2 Delivery and Acceptance Requirements:  
.1 Minor chipping resulting from shipment, delivery and installation will be grounds for rejection.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, under cover, in dry location and in accordance with 

manufacturer's recommendations in clean, dry, well-ventilated area.  
.2 Protect from weather, other elements and damage from construction operations and other 

causes. 
.3 Handle solid surfacing components to prevent damage to edges, ends or surfaces. Protect all 

accessories and trims from being bent or damaged. 
.4 Develop Waste Reduction Workplan related to work of this Section and in accordance with 

Section 01355 – Construction/Demolition Waste Management and Disposal.  
 
 
1.6 SITE ENVIRONMENTAL REQUIREMENTS  

.1 Maintain temperature minimum 10 degrees C, maximum 21 degrees C for 48 hours prior to and 
during installation of solid surfacing, and for at least 48 hours after completion of joint treatment.  

.2 Ventilation: Ventilate building spaces as required to remove excess moisture that would prevent 
drying of joint treatment material immediately after its application.  

 
 
1.7 EXTENDED WARRANTY  

.1 Manufacturer's warranty of ten (10) years against defects in materials, excluding damages caused by 
physical or chemical abuse or excessive heat, shall be provided. Warranty to cover material and 
labor for replacement or repair of defective material for a period of ten (10) years after component 
installation.  

 
 
PART 2 - PRODUCTS 

2.1 MATERIALS  

.1 Solid surfacing components: Cast, nonporous, homogenous composition of polymer, fillers, and 
pigments; not coated, laminated or of composite construction with through-body colors meeting ANSI 
Z124.3 or ANSI Z124.6, having minimum physical and performance properties specified to the 
following physical properties:  
.1 Density: 1.7 g/cm³ to ASTM D792. 
.2 Thermal Expansion: 3.9 x 10-5 m/m ºC (2.2 x 10-5 in./in. ºF) to ASTM E228. 
.3 Hardness – Rockwell “M” Scale: >85 to ASTM D785. 
.4 Hardness Barcol Impressor: 56 to ISO 19712-2 (ASTM D2583). 
.5 Flexural Modulus: 1.2 x 106 psi to ASTM D790. 
.6 Flexural Strength: 10,000 psi to ASTM D790. 
.7 Tensile Modulus: 1.5 x 106 psi to ASTM D638. 
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.8 Tensile Strength: 6,000 psi to ASTM D638. 

.9 Tensile Elongation: 0.4% min. to ASTM D638. 

.10 Compressive Strength: 16,000 psi to ASTM C365. 

.11 Stain/chemical-resistance test: Pass to ISO 19712-2. 

.12 Resistance to cigarette burns: Pass to ISO 19712-2. 

.13 Resistance to dry heat: Pass to ISO 19712-2. 

.14 Resistance to wet heat: Pass to ISO 19712-2. 

.15 Hot/cold cycle water-resistance test: Pass to ISO 19712-2. 

.16 Load test: Pass to ISO 19712-2. 

.17 Dimensional stability: Pass to ISO 4586-2. 

.18 Resistance to surface wear: 0.18% wt/25 revolutions to ISO 4586-2. 

.19 Fungal resistance: ASTM rating of 0, No Observed growth on Product at 100x power to ASTM 
G21. 

.20 Bacterial resistance: No observed growth on Product at 100x power to ASTM G22. 

.21 Microbial resistance: Highly resistant to mold growth to UL 2824 (ASTM D6329). 

.22 Flammability: Class A to NFPA 101 - Life Safety Code. 

.23 Flame spread index: <25 to ANSI/UL 723 (ASTM E84, NFPA 255). 

.24 Flame spread rating: 0 to CAN/ULC-S102.2. 

.25 Smoke developed index: <25 to ANSI/UL 723 (ASTM E84, NFPA 255). 

.26 Smoke development rating: 5 to CAN/ULC-S102.2. 

.27 Superficial damage to a depth of 0.25 mm / 0.010” repairable by sanding and/or polishing. 

.28 Acceptable Product: 
.1 ‘Corian Solid Surface’ by Dupont, or ‘Wilsonart Solid Surface’ by Wilsonart, or approved 

alternate. 
 
 
2.2 COMPONENTS  

.1 Solid surfacing panels: Natural polymer, 12 mm / 1/2" solid, hard and durable, and of uniform 
strength with 6-8 mm beveled edge between cap and front return.  
.1 Edge Detail: Edge profile as indicated on Drawings. 
.2 Length: One piece to suit application. 
.3 Colour: Not more than four (4) colours from manufacturer’s complete colour range.  

.2 Accessories General: Provide accessory Products, as specified below, from the solid surfacing 
manufacturer or provide Products approved by the solid surfacing manufacturer for intended use.  

.3 Seam Adhesive: As required and approved by manufacturer to create permanent, inconspicuous, 
non-porous, hard seams and joints by chemical bond between solid surfacing materials and 
components to create a monolithic appearance of the fabrication.  
.1 Colour: Colour-match adhesive to the surfaces where solid surfacing materials are being bonded 

together. 

.4 Panel Adhesive: To solid surfacing manufacturer written recommendations for use to bond solid 
surfacing components to adjacent and underlying substrates, neoprene based, Underwriter's 
Laboratories (UL) listed.  

.5 Sealant: Sealants in accordance with Section 07920 - Joint Sealants unless otherwise indicated. 

.6 Mounting Hardware: As required by manufacturer for mounting hardware, including sink/bowl clips, 
inserts and fasteners for attachment of undermount sinks and lavatories. 
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2.3 MANUFACTURED UNITS 

.1 Counter and Vanity Top Splashes: Fabricate backsplashes and end splashes from 12 mm / 1/2" thick 
solid surfacing material x 100 mm / 4” high to dimensions and shapes as indicated on the Drawings. 
Provide solid surfacing backsplashes and end splashes to all counter tops and vanity tops as 
indicated on the Drawings. Fabricate and install backsplashes for permanent installation. 
.1 End Splashes: Supply end splashes loose for site installation at the jobsite. Install where 

indicated. 

.2 Counter and Vanity Tops: Fabricate solid surfacing countertop and vanity top components from 
12 mm / 1/2” thick material. Provide edge details, dimensions, locations, and quantities as indicated 
on the Drawings. Fabricate counter tops complete with 100 mm / 4” high permanently attached, 90-
degree transition, permanently attached with coved transition backsplash and loose end splashes at 
locations as indicated on the Drawings. Attach 50 mm / 2” wide reinforcing strip of solid surfacing 
material under each horizontal countertop seam. 
.1 Counter and Vanity Tops with Sinks: Obtain sink and plumbing fixture templates and mounting 

instructions as furnished by the sink and plumbing fixture manufacturers. Provide counter and 
vanity tops with cutouts to accept sinks and plumbing fixtures. Fabricate solid surfacing counter 
and vanity tops to accept manufacturer's standard mounting hardware for, rimless sink and 
plumbing fixtures. Install sink with watertight seam between sink and counter and vanity tops. 
Coordinate sink, faucet, and plumbing requirements in accordance with Division 15. 

.2 Counter Tops with Cutouts for Hot or Cold Appliances: Obtain templates and mounting 
instructions as furnished by hot or cold appliance manufacturers. Provide counter tops with 
reinforced joints and cutouts as required to accept hot or cold appliances. Provide insulation 
between solid surfacing and all hot or cold appliances. Thermally isolate hot applications from 
cold applications in accordance with the solid surfacing manufacturer's instructions. Provide 
expansion joints as necessary to accommodate hot appliances. Where cabinets exist beneath 
counter tops, provide adequate ventilation to prevent heat build-up. 

.3 Shower Wall Panel Enclosure:  
.1 Provide shower wall enclosures from solid surfacing components, dimensions as indicated. 

Include panels, corner trim, recessed soap dish, recessed shampoo shelf, formed barrier-free 
seat as per Drawings meeting requirements of Ontario Building Code, panel edge trim and other 
accessories as indicated. Form 6 mm / 1/4" thick sheet panels full width and height with seams 
occurring only at inside corners of the enclosure. Field cut as required to accept standard 
manufacturer’s dimensions. 

.2 Shower wall enclosures to provide secure backing for grab bars as indicated on Drawings, refer 
to Section 10800 - Toilet and Bath Accessories. 

.3 Colours: As later selected by Consultant from manufacturer’s standard colour range. 

.4 Shower Pans:  
.1 Provide shower pans from solid surfacing components with minimum wall thickness as follows:  

.1 Typical wall thickness unless otherwise indicated: 13 mm / 1/2". 

.2 Wall thickness at 300 mm / 12” diameter area around drain, at top of threshold and at shower 
pan ledges: 19 mm / 3/4". 

.2 Water barrier flange (weep edge): 6 mm / 1/4" thick and extend a minimum of 38 mm / 1 1/2" 
above top of shower pan ledges. 

.3 Minimum coving: 38 mm / 1-1/2" radius between shower pan floor and shower pan sidewalls and 
vertically coving between adjacent shower pan sidewalls. 

.4 Slip resistant non-textured surface. 

.5 Barrier-free threshold as per Ontario Building Code, refer to Drawings. 
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.6 Support system: Self-supported with cast integral webbing structure. Foam, fillers, or composite 
materials for structural support will not be accepted. 

.7 Colours: As later selected by Consultant from manufacturer’s standard colour range. 
 
 
2.4 FABRICATION 

.1 Shop-fabricate components to sizes and shapes indicated, to the greatest extent practical, in 
accordance with approved Shop Drawings and manufacturer's requirements. Route contours and 
radii from site obtained template to provide smooth edges. Defective and inaccurate work will be 
rejected. 

.2 Joints and seams: Form joints and seams between solid surfacing components using manufacturer's 
approved seam adhesive. Joints shall be inconspicuous in appearance and without voids to create a 
monolithic appearance. 

.3 Edge Finishing Rout and finish component edges to a smooth, uniform appearance and finish. Edge 
shapes and treatments, complete with any inserts, to profiles as detailed on the Drawings. Repair or 
reject defective or inaccurate work. 

 
 
PART 3 - EXECUTION 

3.1 COORDINATION  

.1 Installation of solid surfacing components and assemblies will require sound substrate by other 
trades. To provide a stable, sound, secure installation, close coordination is required between the 
solid surfacing fabricator / installer and other trades to ensure structural base support, proper 
clearances, and other supporting components will be provided for the installation of solid surfacing 
components as required by the solid surfacing manufacturer. Contractor to coordinate and provide 
appropriate substrates and staging areas for solid surfacing installations.  

 
 
3.2 EXAMINATION  

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for solid surfacing installation in accordance with manufacturer's written 
instructions.  
.1 Visually inspect substrate prior to commencing with work of this Section.  
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied.  

 
 
3.3 INSTALLATION  

.1 Install all components and fabricated units plumb, level, and rigid. Field joints between solid surfacing 
components to provide a monolithic appearance using solid surfacing manufacturer's approved seam 
adhesives, with joints inconspicuous in the finished work. 

.2 Form field joints using manufacturer’s recommended adhesive with joints inconspicuous in finished 
work. Reinforce joints as required. 
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.3 Wall Panels, Panel Systems, Enclosures and Pans: Install wall panels, panel systems, enclosures 
and pans with system components as recommended by surfacing manufacturer. Fasten panels to 
substrates using panel adhesive. Adhere solid surfacing components to panel systems, enclosures 
and pans with seam adhesive unless otherwise indicated. Seal all inside corners and expansion 
joints between solid surfacing components sealant. Seal all joints between solid surfacing 
components and non-solid polymer surfaces with sealant. 

.4 Sealant: In accordance with Section 07920 - Joint Sealants. 
 
 
3.4 CLEANING 

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning. 
.1 Clean solid surfacing components and adjacent surfaces. 
.2 Remove excess glue from surfaces. 

.3 Waste Management: Separate waste materials for reuse and recycling in accordance with Section 
01355 – Construction/Demolition Waste Management and Disposal.  
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.  

 
 
3.5 PROTECTION  

.1 Protect installed Products and components from damage during construction.  

.2 Repair damage to adjacent materials caused by solid surfacing installation.  

.3 Protect installed Products and components from damage during construction. 

.4 Protect solid surfacing components from damage until final inspection. 
 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 REFERENCES 

.1 Canadian General Standards Board (CGSB):  
.1 CGSB 37-GP-9Ma, Primer, Asphalt, Unfilled, for Asphalt Roofing, Dampproofing and 

Waterproofing.  
.2 CGSB 37-GP-56M, Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing.  
.3 CAN/CGSB 37.58-M86, Membrane, Elastomeric, Cold-Applied Liquid, for Non-Exposed Use in 

Roofing and Waterproofing. 

.2 Canadian Roofing Contractors Association (CRCA):  
.1 CRCA Roofing Specifications Manual.  

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Provide submittals in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Provide two copies of most recent technical waterproofing components data sheets describing 

materials' physical properties and include Product characteristics, performance criteria, physical 
size, finish and limitations.  

.2 Provide WHMIS SDS for:  
.1 Primers.  
.2 Asphalt.  
.3 Sealers.  
.4 Fabric.  
.5 Drainage board complete with accessories. 

.3 Manufacturer's Certificate: Certify that Products meet or exceed specified requirements.  

.4 Test and Evaluation Reports:  
.1 Submit laboratory test reports certifying compliance of bitumens, fabric and drainage board with 

Specification requirements.  
.2 Compatibility of materials: Submit written declaration to Consultant as described in PART 2, 

PERFORMANCE CRITERIA.  

.5 Manufacturer's Installation Instructions: Provide manufacturers complete set of standard details for 
waterproofing systems including special handling criteria, installation sequence, and cleaning 
procedures.  

.6 Manufacturer's field report:  
.1 Manufacturer's Field Reports: Submit manufacturer's written reports within three (3) Working 

Days of review, verifying compliance of work, as described in PART 3 - FIELD QUALITY 
CONTROL.  

.2 Indicate procedures followed, ambient temperatures and wind velocity during application.  
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1.3 QUALITY ASSURANCE 

.1 Perform work in accordance with the printed requirements of the membrane manufacturer and this 
specification. Advise Consultant of any discrepancies prior to commencement of the work. 

.2 Maintain one (1) copy of manufacturer’s literature on site throughout the execution of the work. 

.3 At the beginning of the work and at all times during the execution of the work, allow access to site by 
the waterproofing membrane manufacturer’s representative. 

.4 Submit documentation certifying that the primary material complies with CAN/CGSB 37.58. 

.5 Materials used in this Section, including, primers, mastics and membranes, asphaltic protection 
boards, composite drainage boards and expansion joint membranes shall be fully compatible and 
shall be sourced and or produced by one manufacturer. 

.6 Submit copies of the membrane manufacturers current ISO certification including the manufacturing 
of the membrane, primer, mastics, adhesives and asphaltic protection board. 

.7 Convene pre-installation meeting one (1) week prior to beginning waterproofing work, with 
waterproofing contractor's representative and Consultant in accordance with Section 01320 - 
Construction Progress Documentation to:  
.1 Verify project requirements.  
.2 Review installation and substrate conditions.  
.3 Co-ordination with other building subtrades.  
.4 Review manufacturer's installation instructions and warranty requirements.  

.8 Site Meetings: As part of Manufacturer's Services described in PART 3 - FIELD QUALITY 
CONTROL, schedule site visits, to review work, at stages listed.  
.1 After delivery and storage of Products, and when preparatory work is complete, but before 

installation begins.  
.2 Twice during progress of work at 25% and 60% complete.  
.3 Upon completion of work, after cleaning is carried out. 

 
 
1.4 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver materials to the job site in undamaged and original packaging indicating the name of the 
manufacturer and product. 

.2 Store cold applied elastomeric membrane in closed containers outdoors. 

.3 Store membrane at temperature of 5 degrees C and above to facilitate handling.  

.4 Do not use membranes containing petroleum solvents near open flame. 

.5 Store role materials horizontally in original packaging. 

.6 Store adhesives and primers at temperatures of 5 degrees C and above to facilitate handling.  

.7 Keep solvents away from open flame or excessive heat. 
 
 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

BITUMINOUS WATERPROOFING 
Section 07121 

Page 3 of 7 
April 2025 

 
 
1.5 SITE CONDITIONS 

.1 Ambient Conditions:  
.1 Apply built-up bituminous membranes only when surfaces and ambient temperatures are within 

manufacturers' prescribed limits.  
.2 Do not install built-up bituminous membranes when air and substrate temperature remains below 

5 degrees C in accordance with manufacturer's recommendations or when wind chill gives 
equivalent cooling effect.  

.3 Install built-up bituminous membranes on dry substrate, free of snow and ice, use only dry 
materials and apply only during weather that will not introduce moisture into system.  

.2 Do not perform Work during rainy or inclement weather and on frost or wet covered surfaces. 
 
1.6 EXTENDED WARRANTY 

.1 For the Work of this Section, the twelve (12) months warranty period prescribed in subsection GC 
12.3 of General Conditions is extended to Ten (10) years. 

.2 Contractor hereby warrants that the waterproofing membrane will stay in place and remain leakproof 
in accordance with GC12.3, but for two (2) years. 

.3 Waterproofing membrane manufacturer hereby warrants that the waterproofing membrane will 
remain in a watertight condition and will not leak as a result of faulty materials for a period of Ten (10) 
years. Scope of warranty shall include materials required to return the membrane to a watertight 
condition.  

 
 
PART 2 - PRODUCTS 

2.1 PERFORMANCE CRITERIA 

.1 Provide components and materials from a single-source membrane manufacturer to ensure total 
system compatibility and integrity.  

.2 Compatibility between components of waterproofing system is essential. Provide written declaration 
to Consultant stating that materials and components, as assembled in system, meet this 
requirement.  

 
2.2 MATERIALS  

.1 Asphalt: 
.1 For application and curing at temperatures above 5°C: to CAN/CGSB-37.2.  

.1 Primary cold applied elastomeric asphalt emulsion waterproofing membrane in compliance 
with CGSB 37.2, a one component waterproofing compound. 

.2 Acceptable Product: ‘Aqua-Bloc 720-38’ Elastomeric Asphalt Emulsion Waterproofing 
Membrane by Henry Company Canada, or approved alternate. 

.2 For application and curing at temperatures below 5°C: To CAN/CGSB-37.16.  
.1 Primary cold applied elastomeric waterproofing membrane in compliance with CGSB 37.58, 

a one-component waterproofing compound. 
.2 Acceptable material: ‘Aqua-Bloc 770-06’ Cold Applied Elastomeric Membrane by Henry 

Company Canada, or approved alternate. Sealing compound: to waterproofing 
manufacturer's written recommendations.  
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.2 Fabric: 
.1 Polyester reinforced sheet capable of allowing the membrane to bleed through adequately to 

provide monolithic reinforced membrane system.  
.2 Acceptable Product: ‘Polyester Fabric’ or ‘990-06 Yellow Jacket’ by Henry Company Canada, or 

approved alternate.  

.3 Prefabricated Drainage Board (vertical application): Prefabricated Composite Drainage Board, a 
polypropylene core board with polypropylene fabric attached, having the following physical 
properties: 
.1 Flow rate: 223 L/min/m, 
.2 Compressive strength: 15,200 psf. 
.3 Thickness: 10 mm / 3/8”. 
.4 Acceptable Product: ‘DB 6200’ by Henry Company Canada, or approved alternate. 

.4 Prefabricated Drainage Board Accessories 
.1 Securement Bars: Continuous 6 mm x 20 mm / 1/4" x 3/4" HDPE bar for screw attachment. 
.2 Moulding Strip: Continuous 90 mm / 3 1/2" wide “Z” flashing strip to fit over exposed top edge of 

drain board. 
.3 Drain Board Plugs & Nails: HDPE pre-moulded washer to fit dimples c/w high strength, corrosion 

resistant concrete nails, UCAN AFH 37 or equal. 
.4 Termination Sealant: A polymer-modified sealing compound, compatible with sheet 

waterproofing membrane, substrate and insulation materials, complies with CGSB 37.29, 
remains flexible with ageing and chemically resistant to alkalis, calcium chloride, mild acid and 
salt solutions. 
.1 Acceptable Product: ‘Polybitume 570-05’ by Henry Company Canada, or approved alternate. 

 
 
PART 3 - EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS 

.1 Comply with manufacturer's written data, including product technical bulletins, Product catalogue 
installation instructions, Product carton installation instructions, and data sheets. 

 
 
3.2 EXAMINATION  

.1 Verification of Conditions: Verify conditions of substrates previously installed under other Sections or 
Contracts are acceptable for asphalt waterproofing installation in accordance with manufacturer's 
written instructions.  
.1 Visually inspect substrate prior to commencing with work of this Section.  
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied. 

.2 Do examination, preparation and waterproofing work in accordance with Waterproofing 
Manufacturer's Specification Manual.  
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3.3 PREPARATION  

.1 Prior to applying waterproofing: 
.1 At all corners and angles, and at the junctions of waterproofing on foundation walls with footings, 

reinforce membrane with two (2) additional coats of waterproofing membrane and two (2) plies of 
fabric reinforcement extending at least 100 mm / 4” each side of the junction.  

 
 
3.4 APPLICATION  

.1 Apply waterproofing in accordance with manufacturer's written recommendations except where 
specified otherwise.  

.2 Seal work in accordance with CGSB 37-GP-11M except where specified otherwise. 

.3 Prime surfaces in accordance with CGSB 37-GP-15M except where specified otherwise. 

.4 Apply waterproofing in accordance with applicable CGSB application standard. 

.5 Material   Application   
CAN/CGSB-37.2 use CAN/CGSB-37.3 

  CAN/CGSB-37.16 use CGSB 37-GP-36M 

.6 Apply continuous, uniform coating to entire exterior faces of foundation walls from 50 mm / 2” below 
finished grade level to and including tops of footings.  

.7 Apply continuous, uniform coating to exterior side of foundation. 

.8 Apply two (2) additional coats of waterproofing to vertical corners and construction joints for a 
minimum width of 230 mm / 9” on each side, and all around and for 230 mm / 9” along pipes passing 
through walls.  

.9 Lap and seal waterproofing membrane system over below slab vapour retarder to ensure a 
continuous waterproofing system. 

 
 
3.5 APPLICATION OF WATERPROOFING MEMBRANE SYSTEM  

.1 To all cracks and cold joints less than 3 mm / 1/8” apply a coat of primary waterproofing membrane 
at a minimum thickness of 2.3 mm / 0.09” and reinforce with fabric reinforcement. 

.2 To all cracks greater than 3 mm / 1/8”, prime area and install self-adhered flashing membrane. 
Overlap end joint of sheet a minimum 75 mm / 3”. 

.3 At footing to foundation wall junctions apply a coat of primary waterproofing membrane at a minimum 
thickness of 2.3 mm / 0.09”and reinforce with fabric reinforcement followed by second coat. 

.4 Apply a full and continuous coat of primary waterproofing membrane at approximately 1.5 L/m2 and 
embed fabric reinforcement into coating ensuring no fishmouths or wrinkles are created and allow to 
set. Allow membrane to fully cure/dry prior to subsequent application coatings.  

.5 Apply second full and continuous coat of primary waterproofing membrane at 1.5 L/m2 and allow to 
cure.  
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3.6 INSTALLATION OF DRAINAGE BOARD (VERTICAL APPLICATION) 

.1 Align and hang drainage up to foundation wall. Position bottom edge of drainage board to be in 
moderate contact with weeping system. 

.2 Secure drainage board to foundation wall with nails and washers spaced 450 mm / 18” o/c 
horizontally. Install minimum of two (2) rows staggered and spaced 152 mm / 6” apart and minimum 
152 mm / 6” from top edge. 

.3 Align and install termination strip along top edge with nails spaced 305 mm / 12” o/c and seal with 
termination sealant. 

.4 Align and install moulding strip over completed top edge detail. 

.5 Overlap end laps; pull back loose fabric to expose drain core and position core of second panel over 
the overlap flange of first panel. 

.6 Bend drain board to create inside corners and cut board to create outside corners, provide 75 mm / 
3” of extra fabric to wrap corner. 

.7 Stagger or offset joints of drain board sheets. 

.8 Place all subsequent sheets in an overlapping single fashion. 

.9 Backfill bottom edge in conjunction with weeping tile system. 
 
 
3.7 FIELD QUALITY CONTROL  

.1 Manufacturer's Field Services:  
.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, 

applying, protecting and cleaning of product and submit Manufacturer's Field Reports as 
described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.  

.2 Provide manufacturer's field services consisting of product use recommendations and periodic 
site visits for inspection of product installation in accordance with manufacturer's instructions.  

.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.  
 
 
3.8 CLEANING  

.1 Proceed in accordance with Section 01741 – Cleaning. 

.2 Promptly as the work proceeds and on completion, clean up and remove from the premises all 
rubbish and surplus materials resulting from the foregoing work. 

 
 
3.9 PROTECTION  

.1 Protect completed waterproofing from precipitation or contact with ground water until ready for 
backfilling or simultaneously backfilling after each panel course completed. 

.2 Remove protection before backfilling. 
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.3 Protect waterproofing with protection board from damage by backfilling or other causes. 

.4 Protect waterproofing from frost damage in accordance with manufacturer's instructions. 
 
 
3.10 SCHEDULE 

.1 Unless noted otherwise, to all areas scheduled to receive waterproofing apply the following system: 
.1 Asphalt coating. 
.2 Waterproofing Reinforcing Fabric. 
.3 Asphalt coating. 
.4 Drainage Board. 

.2 For areas below the slab, apply Under Slab Vapour Retarder in accordance with Section 07260 – 
Vapour Retarders: 

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 American Society for Testing and Materials International (ASTM): 
.1 ASTM C518, Standard Test Method for Steady-State Thermal Transmission Properties by 

Means of the Heat Flow Meter Apparatus. 
.2 ASTM C612, Standard Specification for Mineral Fibre Block and Board Thermal Insulation.  
.3 ASTM C665, Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame 

Construction and Manufactured Housing. 
.4 ASTM C795, Standard Specification for Thermal Insulation for Use in Contact with Austenitic 

Stainless Steel. 
.5 ASTM C1104/C1104M, Standard Test Method for Determining the Water Vapor Sorption of 

Unfaced Mineral Fiber Insulation. 
.6 ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials. 
.7 ASTM E96, Standard Test Methods for Water Vapor Transmission of Materials. 
.8 ASTM E136, Standard Test Method for Assessing Combustibility of Materials Using a Vertical 

Tube Furnace at 750 °C. 

.2 Canadian General Standards Board (CGSB): 
.1 CGSB 71-GP-24M, Adhesive, Flexible, for Bonding Cellular Polystyrene Insulation.  

.3 CSA Group: 
.1 CSA B149 PACKAGE-15, Consists of B149.1, Natural Gas and Propane Installation Code and 

B149.2, Propane Storage and Handling Code. 

.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS): 
.1 Safety Data Sheets (SDS).  

.5 Underwriters Laboratories of Canada (ULC):  
.1 CAN/ULC-S102, Standard Method of Test for Surface Burning Characteristics of Building 

Materials and Assemblies. 
.2 CAN/ULC-S114, Fire Test for Determination of Non-combustibility in Building Materials.  
.3 CAN/ULC-S604, Standard for Type A Chimneys. 
.4 CAN/ULC-S701, Standard for Thermal Insulation, Polystyrene, Boards and Pipe Coverings.  
.5 CAN/ULC-S702, Standard for Thermal Insulation, Mineral Fibre, for Buildings.  
.6 CAN/ULC-S704, Standard for Thermal Insulation Polyurethane and Polyisocyanurate, Boards, 

Faced.  
 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Provide submittals in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Submit manufacturer's printed Product literature, Specifications and data sheet.  
.2 Submit two copies of WHMIS SDS - Safety Data Sheets. Indicate VOC's for insulation Products 

and adhesives. 
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.3 Certificates: 
.1 Submit Product certificates signed by manufacturer certifying materials comply with specified 

performance characteristics and criteria and physical requirements. 

.4 Test Reports: 
.1 Submit certified test reports showing compliance with specified performance characteristics and 

physical properties. 

.5 Manufacturer's Instructions:  
.1 Submit manufacturer's installation instructions.  

 
 
1.3 QUALITY ASSURANCE 

.1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site 
installations in accordance with Section 01320 - Construction Progress Documentation.  
.1 Verify project requirements.  
.2 Review installation and substrate conditions.  
.3 Co-ordinate with other building subtrades.  
.4 Review manufacturer's installation instructions and warranty requirements.  

 
 
1.4 WASTE MANAGEMENT AND DISPOSAL  

.1 Separate waste materials for reuse and recycling in accordance with Section 01355 – 
Construction/Demolition Waste Management and Disposal.  

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  

.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard packaging 
material in accordance with Section 01355 – Construction/Demolition Waste Management and 
Disposal.  

 
 
PART 2 - PRODUCTS 

2.1 INSULATION  

.1 Extruded polystyrene (XPS) for frost protection, foundation walls where indicated:  
.1 Compliance: Closed cell, Type 4 to CAN/ULC-S701.  
.2 Compressive strength: 30 psi / 210 kPa.  
.3 Thickness: 50 mm / 2”.  
.4 R-Value / inch (25.4 mm / 1”): RSI 0.88 / R5.0. 
.5 Size: Width to suit application.  
.6 Edges: Shiplapped for foundation walls and frost protection and below slabs.  
.7 Acceptable Product: 'Styrofoam Brand SM' by Dupont, ‘Foamular C-300’ by Owens Corning, or 

approved alternate. 

.2 Stone/Mineral Wool Insulation for Exterior Cavity Walls: 
.1 Compliance: ASTM C612 Type IVB and CAN/ULC-S702 Type 1 mineral fiber insulation. 
.2 Fire Performance: ASTM E136 and CAN/ULC-S114, non-combustible. 
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.3 Fire Performance, Surface Burning Characteristics: ASTM E84 (UL 723) and CAN/ULC S102, 
flame spread 0 and smoke developed 0. 

.4 Water Vapor Transmission: ASTM E96: 27.2 to 33.1 perms (1555 to 1895 mg Pa.s.m2). 

.5 Moisture Resistance: ASTM C1104, moisture sorption: 0.03 to 0.07 percent. 

.6 Thermal Resistance to ASTM C518 (C177), 
.1 R-value of 4.2 to 4.3 per inch at 75 degrees F (RSI value 0.74 to 0.76 m m2K/W at 

24 degrees C). 
.7 Corrosive Resistance: ASTM C665, Corrosiveness to Steel - Pass, ASTM C795, Stainless Steel 

Stress Corrosion Specification as per Test Methods C871 and C692. 
.8 Dual Density to ASTM C303, 100 kg/m3 6.2 / lbs/ft3 outer layer and 61 kg/m3 3.8 / lbs/ft3 inner 

layer.  
.9 Thickness: As indicated on Drawings. 
.10 Dimensions: To suit application. 
.11 Acceptable Product: 

.1 ‘CavityRock’ by Rockwool, ‘Thermafiber Rainbarrier 45’ or ‘Thermafiber Rainbarrier HD’ by 
Owens Corning, or approved alternate. 

.3 Semi-Rigid Insulation for Standing Seem Roof System: 
.1 Semi-rigid stone wool insulation boards designed for metal roof system. Conform to CAN/ULC-

S114 & CAN/ULC S702. CFC and HCFC free. 
.2 Dimensions: to suit application 
.3 Thickness: as indicated on Drawings.  
.4 Material selected must be supported by membrane manufacturer’s warranty.  
.5 Thermal Clips and z girt in conformance with Section 07410 Preformed Metal Wall and Roof 

Cladding Systems. 
.6 Acceptable Products: 

.1 ‘CavityRock’ by Rockwool  

.2 Or approved alternate. 
 
 
2.2 ACCESSORIES 

.1 Insulation Fasteners: Mechanically driven insulation fasteners fabricated from high density 
polyethylene plastic, complete with zinc plated pin, holding diameter and fastener depth as 
recommended by manufacturer to suit substrate, insulation type and thickness. 
.1 Acceptable Product: ‘Ramset Insulfast Fastener’ by Ramset, ‘Grid-Mate PB Mechanical 

Fasteners’ by Grid-Mate, or approved alternate.  

.2 Adhesive (for polystyrene): To CGSB 71-GP-24. 
.1 Acceptable Product: ‘Air-Bloc 21' by Henry Company Canada, or approved alternate. 

 
 
PART 3 - EXECUTION 

3.1 MANUFACTURER’S INSTRUCTIONS  

.1 Comply with manufacturer's written data, including Product technical bulletins, Product catalogue 
installation instructions, Product carton installation instructions, and data sheets.  
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3.2 EXAMINATION  

.1 Verification of Conditions: Verify that conditions of substrate previously installed under other Sections 
or Contracts are acceptable for board insulation application in accordance with manufacturer's written 
instructions. 
.1 Visually inspect substrate. 
.2 Inform Consultant of unacceptable conditions immediately upon discovery. 
.3 Proceed with installation only after unacceptable conditions have been remedied. 

.2 Prior to commencement of work ensure:  
.1 Substrates are firm, straight, smooth, dry, free of snow, ice or frost, and clean of dust and debris.  

 
 
3.3 INSTALLATION 

.1 Install insulation after building substrate materials are dry.  

.2 Install insulation to maintain continuity of thermal protection to building elements and spaces.  

.3 Fit insulation tight around electrical boxes, plumbing and heating pipes and ducts, around exterior 
doors and windows and other protrusions.  

.4 Keep insulation minimum 75 mm / 3” from heat emitting devices such as recessed light fixtures, and 
minimum 50 mm / 2” from sidewalls of CAN/CGA-B149.1 and CAN/CGA-B149.2 type B and L vents.  

.5 Cut and trim insulation neatly to fit spaces. Butt joints tightly, offset vertical joints. Use only insulation 
boards free from chipped or broken edges. Use largest possible dimensions to reduce number of 
joints.  

.6 Offset both vertical and horizontal joints in multiple layer applications.  

.7 Do not enclose insulation until it has been reviewed and accepted by Consultant.  
 
 
3.4 PERIMETER FOUNDATION INSULATION  

.1 Exterior application: Extend boards below grade as indicated on Drawings. Install on exterior face of 
perimeter foundation wall with adhesive.  

 
 
3.5 SYSTEM RIGID INSULATION INSTALLATION  

.1 Cavity Wall Insulation Installation in Exterior Wythe Masonry: 
.1 In locations with exterior wythe masonry, place insulation boards tightly between masonry ties. 

Secure in place with insulation fasteners, minimum 5 per 603 x 1220 mm / 2’ x 4’ board, locate 
one (1) at each corner at minimum 150 mm / 6” from edge each edge of board and one in center 
of board. 

.2 Metal Roof System Insulation Installation in thermal clips and adjustable Z-Girt Locations over air / 
vapour barrier membrane: 
.1 Install first layer of insulation tight to air / vapour barrier using adhesive.  
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.2 Using a notched trowel, trowel air/vapour barrier membrane adhesive in ribbon strips to back of 
insulation board as required, and as recommended by manufacture, for firm tight contact to 
air/vapour substrate. 

.3 Butter air/vapour barrier membrane adhesive around all board insulation edges to eliminate any 
potential air gaps between adjacent boards. 

.4 Install boards placed tightly together with no gaps between adjacent boards. 

.5 Install boards placed tightly with no gaps between back of insulation board and air / vapour 
membrane. 

 
 
3.6 ROOF INSTALLATION  

.1 Refer to Section 07550 - Modified Bituminous Membrane Roofing. 
 
 
3.7 CLEANING  

.1 Proceed in accordance with Section 01741 – Cleaning. 

.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.  
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 American Society for Testing and Materials International (ASTM)  
.1 ASTM C553-11, Specification for Mineral Fibre Blanket Thermal Insulation for Commercial and 

Industrial Applications.  
.2 ASTM C665-12, Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame 

Construction and Manufactured Housing.  
.3 ASTM C1320-10, Standard Practice for Installation of Mineral Fiber Batt and Blanket Thermal 

Insulation for Light Frame Construction.  
.4 ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials. 

.2 Canadian Gas Association (CGA)  
.1 CSA ONT GAS CODE 1996 Ontario Gas Utilization Code, 1996 (Includes Energy Act, 

Regulation and CAN/CGA-B149.1). 
.2 CSA ONT PROPANE CODE 1996 Ontario Propane Code, 1996 (Includes Ontario Energy Act 

and Regulation and CAN/CGA-B149.2). 

.3 Canadian Standards Association (CSA International)  
.1 CSA B111, Wire Nails, Spikes and Staples.  

.4 Underwriters Laboratories of Canada (ULC)  
.1 CAN/ULC-S102, Standard Method of Test for Surface Burning Characteristics of Building 

Materials and Assemblies.  
.2 CAN/ULC-S604, Type A Chimneys.  
.3 CAN/ULC-S702, Standard for Mineral Fibre Insulation.  

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS  

.1 Provide submittals in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Submit manufacturer's written instructions, printed Product literature, specifications and data 

sheets for blanket insulation and include Product characteristics, performance criteria, physical 
size, finish, and limitations.  

.2 Submit two (2) copies of WHMIS SDS - Safety Data Sheets. Indicate VOCs for insulation 
Products and adhesives. 

.3 Certificates: 
.1 Submit Product certificates signed by manufacturer certifying materials comply with specified 

performance characteristics and criteria and physical requirements. 

.4 Test Reports: 
.1 Submit certified test reports showing compliance with specified performance characteristics and 

physical properties. 

.5 Manufacturer's Instructions:  
.1 Submit manufacturer's installation instructions.  
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1.3 DELIVERY, STORAGE, AND HANDLING 

.1 Separate waste materials for reuse and recycling in accordance with Section 01355 – 
Construction/Demolition Waste Management and Disposal.  

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.  

.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard packaging 
material in accordance with Waste Management Plan.  

 
 
1.4 QUALITY ASSURANCE 

.1 Convene pre-installation meeting one (1) week prior to beginning work of this Section and on-site 
installations.  
.1 Verify project requirements. 
.2 Review installation and substrate conditions. 
.3 Coordinate with other building sub-trades. 
.4 Review manufacturer's installation instructions and warranty requirements. 

 
 
PART 2 -  PRODUCTS 

2.1 INSULATION  

.1 Stone / Mineral Wool Fiber Thermal Insulation for Exterior Stud Walls:  
.1 Compliance: CAN/ULC-S702 Type 1 mineral fiber insulation. 
.2 CCMC Evaluation Listing: 07210: Mineral Fibre Batt Insulation. 
.3 Fire Performance: CAN4 S114, non-combustible. 
.4 Fire Performance, Surface Burning Characteristics: ASTM E84 (UL 723) and CAN/ULC S102, 

flame spread 0 and smoke developed less than 5. 
.5 Thermal Resistance:  

.1 R-value of 9.5 (RSI 1.68) for 64 mm / 2 1/2". 

.2 R-value of 13 (RSI 2.3) 89 mm / 3 1/2". 

.3 R-value of 22 (RSI 3.96) 152 mm / 6”. 
.6 Certification: Greenguard indoor air quality certified. 
.7 Density: To suit R-value. 
.8 Dimensions: To suit stud type and spacing. 
.9 Thickness: As indicated. 
.10 Acceptable material: ‘ComfortBatt’ by Rockwool, or approved alternate. 

.2 Stone/Mineral Wool Interior Acoustic and Fire-Rated Partitions: 
.1 Compliance: ASTM C612 Type 1, ASTM C665 Type 1, CAN/ULC-S702 Type 1, UL and ULC 

Design Numbers. 
.2 Fire Performance: ASTM E136 and CAN4 S114, non-combustible. 
.3 Fire Performance Surface Burning Characteristics: ASTM E84 (UL 723) and CAN/ULC S102, 

flame spread 0 and smoke developed 0. 
.4 CAN/ULC S129 Smolder Resistance 0.09 percent. 
.5 Air Erosion: UL 181, maximum air velocity 1000 fpm (5.08 m/s). 
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.6 Thermal Resistance: R-value of 4.1 per inch at 75 degrees F (RSI value 0.72 m2K/W at 24 
degrees C). 

.7 Acoustic Performance: ASTM E90, ASTM E413, ASTM C423, ASTM E1050. 

.8 Corrosive Resistance: ASTM C665, Corrosiveness to Steel - Pass, ASTM C795, Stainless Steel 
Stress Corrosion Specification as per Test Methods C871 and C692. 

.9 Certification: Greenguard Indoor air quality certified. 

.10 Density: ASTM C612, 2.8 lbs/ft3 (45 kg/m3). 

.11 Dimensions: to suit application. 

.12 Thickness: As indicated. 

.13 Acceptable Product: ‘MinWool SAFB’ by Johns Manville, ‘Thermafiber SAFB’ by Owens Corning, 
or ‘Rockwool AFB’ by Rockwool. 

 
 
2.2 ACCESSORIES 

.1 Nails: galvanized steel, length to suit insulation plus 25 mm / 1”, to CSA B111.  

.2 Staples: 12 mm / 1/2" minimum leg.  

.3 Tape: As recommended by manufacturer.  
 
 
PART 3 - EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify that conditions of substrate previously installed under other Sections 
or Contracts are acceptable for blanket insulation application in accordance with manufacturer's 
written instructions. 
.1 Visually inspect substrate. 
.2 Inform Consultant of unacceptable conditions immediately upon discovery. 
.3 Proceed with installation only after unacceptable conditions have been remedied. 

 
 
3.2 MANUFACTURER’S INSTRUCTIONS  

.1 Comply with manufacturer's written data, including Product technical bulletins, Product catalogue 
installation instructions, Product carton installation instructions, and data sheets.  

 
 
3.3 INSULATION INSTALLATION  

.1 Install insulation to maintain continuity of thermal protection to building elements and spaces and to 
ASTM C1320.  

.2 Fit insulation closely around electrical boxes, pipes, ducts, frames and other objects in or passing 
through insulation.  

.3 Seal holes or voids made by through penetrations, poke-through termination devices, and 
unpenetrated openings or joints to ensure continuity and integrity of sound ratings are maintained in 
partitions identified with STC ratings. 
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.4 Do not compress insulation to fit into spaces.  

.5 Keep insulation minimum 75 mm / 3” from heat emitting devices such as recessed light fixtures, and 
minimum 50 mm / 2” from CAN/CGA-B149.1 and CAN/CGA-B149.2 Type B and L vents.  

.6 Do not enclose insulation until it has been inspected and approved by Consultant.  
 
 
3.4 CLEANING 

.1 Proceed in accordance with Section 01741 – Cleaning. 

.2 Upon completion of installation, remove surplus materials, rubbish, tools and equipment barriers.  
 
 
 

END OF SECTION 
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.18 In temperatures below +10°C, mechanically adjusted transition membranes to manufacturer’s written 
instructions.  

.19 Cover all mechanical fixtures with spray applied foam to reduce thermal bridges by means of 
galvanized spring clip for drywall, screwed 200 mm / 8” through the membrane. 

 
 
3.4 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 
.1 Provide manufacturer's field services consisting of Product use recommendations and periodic 

site visits for inspection of Product installation in accordance with manufacturer's instructions. 
.2 Schedule site visits, to review work, as directed in PART 1 - QUALITY ASSURANCE. 
.3 Obtain written reports from manufacturer verifying compliance of work, in handling, installing, 

applying, protecting, and cleaning of Product and submit Manufacturer's Field Reports as 
described in PART 1 - SUBMITTALS. 

 
 
 

END OF SECTION 



































































































































































































































































































































Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

SOLID PHENOLIC TOILET 
COMPARTMENTS 

Section 10214 
Page 3 of 4 

April 2025 
 
 
PART 3- EXECUTION 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Comply with manufacturer's written recommendations or specifications, including Product technical 
bulletins, handling, storage and installation instructions, and datasheets.  

 
 
3.2 EXAMINATION 

.1 Verification of Conditions: Verify that conditions of substrate previously installed under other Sections 
or Contracts are acceptable for phenolic toilet compartments installation in accordance with 
manufacturer's  written instructions.  
.1 Visually inspect substrate.  
.2 Inform Consultant of unacceptable conditions immediately upon discovery.  
.3 Proceed with installation only after unacceptable conditions have been remedied.  

 
 
3.3 INSTALLATION 

.1 Ensure supplementary anchorage, if required, is in place.  

.2 Do work in accordance with CSA-B651.  
 
 
3.4 ERECTION 

.1 Partition erection:  
.1 Install partitions secure, plumb and square.  
.2 Leave 12 mm / 1/2" space between wall and panel or end pilaster.  
.3 Anchor mounting brackets to masonry or concrete surfaces using screws and shields, to hollow 

walls using bolts and toggle type anchors, to steel supports with bolts in threaded holes.  
.4 Attach panel and pilaster to brackets with through type sleeve bolt and nut.  
.5 Provide for adjustment of floor variations with screw jack through steel saddles made integral 

with pilaster. Conceal floor fixings with stainless steel shoes.  
.6 Equip each door with hinges, latch set, and each stall with coat hook mounted on partition wall, 

mounting heights as indicated. Adjust and align hardware for proper function. Adjust and align 
hardware for easy, proper function. Set door open position at 30 degrees to front. Install door 
bumper on wall as required to prevent projections from damaging partitions or adjacent walls.  

.7 Equip out-swinging doors with door pulls on inside and outside of door in accordance with CSA-
B651.  

.8 Install hardware including grab bars.  

.2 Floor supported and overhead braced partition erection:  
.1 Attach pilasters to floor with pilaster supports and level, plumb, and tighten installation with 

levelling device.  
.2 Secure pilaster shoes in position.  
.3 Secure headrail to pilaster face with not less than two fasteners per face.  
.4 Set tops of doors parallel with overhead brace when  doors are in closed position.  
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.3 Privacy / Urinal screens erection:  
.1 Provide urinal stall screens consisting of panel and post, pilaster and headrail as specified for 

toilet compartments.  
.2 Anchor wall-hung screen panels to walls with full height panel brackets and vertical upright 

consisting of tubular headrail stock and end sockets, anchored to floor. 
 
 
3.5 CLEANING  

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning.  

.3 Waste Management: Separate waste materials for reuse and recycling in accordance with Section 
01355 – Construction/Demolition Waste Management and Disposal.  
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.  

 
 
3.6 PROTECTION 

.1 Protect installed Products and components from damage during construction.  

.2 Repair damage to adjacent materials caused by phenolic toilet compartment installation.  
 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

METAL LOCKERS 
Section 10500 

Page 1 of 3 
April 2025 

 
 
PART 1 - GENERAL 

1.1 REFERENCES 

.1 Canadian General Standards Board (CGSB)  
.1 CAN/CGSB-44.40, Steel Clothing Locker.  

 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Submit in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Provide manufacturer's printed Product literature and data sheets for metal lockers and include 

Product characteristics, performance criteria, physical size, finish and limitations.  

.3 Shop Drawings:  
.1 Indicate on drawings: type and class of locker, thicknesses of metal, fabricating and assembly 

methods, assembled banks of lockers, tops, rods, hooks, shelves, bases, trim, numbering, filler 
panels, end/back panels, door handles, locking method, ventilation method, finishes.  

.4 Construction Waste Management:  
.1 Submit copy of Waste Reduction Workplan for project highlighting recycling and salvage 

requirements in accordance with Section 01355 – Construction/Demolition Waste Management 
and Disposal.  

 
 
1.3 DELIVERY, STORAGE AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.  

.2 Delivery and Acceptance Requirements:  
.1 Deliver materials to site in original factory packaging, labelled with manufacturer's name and 

address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect metal lockers from nicks, scratches, and blemishes.  
.3 Replace defective or damaged materials with new.  

.4 Packaging Waste Management: Remove for reuse and return by manufacturer of pallets, crates, 
padding, and packaging materials in accordance with Section 01355 - Construction/Demolition 
Waste Management and Disposal.  

 
 
PART 2- PRODUCTS 

2.1 MANUFACTURED UNITS 

.1 Lockers: To CAN/CGSB-44.40.  
.1 Type 1 – Single Tier: Class 1 - One complete locker, freestanding. 
.2 Size: 455 mm / 18” wide x 455 mm / 18“ deep x 1830 mm / 72” high. 
.3 Steel thickness: 1.6 mm / 16 ga. 
.4 Assembly: Welded.  
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.5 Top: 1.6 mm / 16 ga. sloped. 

.6 Base: Pre-manufactured 1.6 mm / 16 ga. 

.7 Inside accessories (each compartment): One (1) shelf and three (3) hooks. Place shelf to provide 
25 mm / 1” air space between shelf and back of locker for ventilation. Place shelf 305 mm / 12” 
from top. 

.8 Doors: Louvered, steel thickness 1.6 mm / 16 ga. 

.9 Accessories: 
.1 Rubber bumpers riveted to door to act as door stop. 
.2 Door equipped with steel lock keeper welded to door frame to accept padlock (NIC). 

.1 Clear anodized number plate on each locker, number as later directed by Consultant. 
.10 Door handle: Recessed handle, stainless steel with brushed No 304 finish.  
.11 Door Hinge: Continuous piano hinge welded to frame and riveted to door. 
.12 Filler panels / false fronts: 1.6 mm / 16 ga. thick, place where required, colour to match door. 
.13 End Panels: Where ends of lockers are exposed, provide 1.6 mm thick / 16 ga. end panels 

attached with concealed fasteners. 
.14 Colour as later selected by Consultant from manufacturer's standard colour range. 

Frames/bodies of metal lockers to be different colour from colour of metal locker doors. Allow for 
not more than four (4) colours. 

.15 Acceptable Products:  
.1 Solid Panel Doors: 

.1 ‘Traditional Collection’ by ASI Storage Solutions, or ‘Décor Tri-lok Titan’ by General 
Storage Systems (GSS), or ‘Emperor’ by Hadrian, or approved alternate. 

 
 
PART 3- EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify conditions of substrates and surfaces to receive metal lockers 
previously installed under other Sections or Contracts are acceptable for Product installation in 
accordance with manufacturer's instructions prior to metal locker installation.  

.2 Inform Consultant of unacceptable conditions immediately upon discovery.  

.3 Proceed with installation only after unacceptable conditions have been remedied. 
 
 
3.2 INSTALLATION 

.1 Assemble and install lockers in accordance with manufacturer's written instructions.  

.2 Securely fasten lockers to grounds and nailing strips.  

.3 Install wall trim around recessed locker banks.  

.4 Install filler panels (false fronts) where indicated and where obstructions occur.  

.5 Install finished end panels to exposed ends of locker banks.  

.6 Install all miscellaneous panels: 
.1 Fascia panels or sloped tops as indicated. 
.2 Other panels required to provide a neat, finished appearance. 

.7 Install locker numbers.  
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3.3 ADJUSTING 

.1 Adjust metal lockers for correct function and operation in accordance with manufacturer's written 
instructions.  

.2 Lubricate moving parts to operate smoothly and fit accurately.  
 
 
3.4 CLEANING  

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning.  

.3 Waste Management: Separate waste materials for reuse and recycling in accordance with Section 
01355 – Construction/Demolition Waste Management and Disposal.  
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.  

 
 
3.5 PROTECTION 

.1 Protect installed Products and components from damage during construction.  

.2 Repair damage to adjacent materials caused by metal locker installation.  
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 ASTM International  
.1 ASTM A167, Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 

Plate, Sheet, and Strip.  
.2 ASTM B456, Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus 

Chromium and Nickel Plus Chromium.  
.3 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.  

.2 Canadian General Standards Board (CGSB)  
.1 CAN/CGSB-1.81, Air Drying and Baking Alkyd Primer for Vehicles and Equipment.  
.2 CAN/CGSB-1.88, Gloss Alkyd Enamel, Air Drying and Baking.  
.3 CGSB 31-GP-107MA, Non-inhibited Phosphoric Acid Base Metal Conditioner and Rust 

Remover.  

.3 Canadian Standards Association (CSA International):  
.1 CAN/CSA-B651.2, Accessible Design for the Built Environment.  
.2 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles.  

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Provide manufacturer's printed Product literature and data sheets and include Product 

characteristics, performance criteria, physical size, finish and limitations.  

.3 Shop Drawings:  
.1 Indicate size and description of components, base material, surface finish inside and out, 

hardware and locks, attachment devices, description of rough-in-frame, building-in details of 
anchors for grab bars.  

 
 
1.3 CLOSEOUT SUBMITTALS 

.1 Provide maintenance data for toilet and bath accessories for incorporation into manual specified in 
Section 01780 - Closeout Submittals. 

 
 
1.4 MAINTENANCE 

.1 Tools:  
.1 Provide special tools required for assembly, disassembly or removal for toilet and bath 

accessories in accordance with requirements specified in Section 01780 - Closeout Submittals.  
.2 Deliver special tools to Owner.  

 
 
1.5 DELIVERY, STORAGE, AND HANDLING  

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.  
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.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location, and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect toilet and bathroom accessories from nicks, scratches, and blemishes.  
.3 Replace defective or damaged materials with new.  

 
 
PART 2- PRODUCTS 

2.1 MATERIALS 

.1 Sheet steel: To ASTM A653/A653M with ZF001 designation zinc coating.  

.2 Stainless steel sheet metal: to ASTM A167, Type 304, with satin finish.  

.3 Stainless steel tubing: To AISI No. 4, commercial grade, seamless welded, 1.2 mm wall thickness, 
satin luster finish.  

.4 Fasteners: Concealed screws and bolts hot dip galvanized, exposed fasteners to match face of unit. 
Expansion shields fibre, lead or rubber as recommended by accessory manufacturer for component 
and its intended use.  

 
 
2.2 ACCEPTABLE MANUFACTURER 

.1 Products specified are manufactured by Frost unless otherwise indicated. Should an alternate 
Product to Frost be specified, provide only the specified Product or an approved alternate. 

.2 Equivalent Products by Bobrick or ASI Group Canada will be acceptable to Frost Products unless 
otherwise indicated. 

.3 Provide all accessories with concealed fasteners and concealed tamperproof screws. 
 
 
2.3 COMPONENTS 

.1 Toilet tissue dispenser (TTD): Multi-roll toilet tissue dispenser, reserve roll, 152 mm / 6” long x 305 
mm / 12” high x 152 mm / 6" deep, surface mounted, stainless steel, capacity of 500 sheet double ply 
roll. 
.1 Acceptable Product: ‘Code 150’ by Frost. 

.2 Surface-mounted combination towel dispenser / waste receptacle (CTDWR): Type 304 stainless 
steel, surface mounted towel dispenser and waste receptacle, will dispense C-fold or multifold paper 
towels without adjustment, rounded towel tray has hemmed opening to dispense paper towels 
without tearing, removable waste receptacle for servicing, c/w towel accessory to allow paper towels 
to dispense one at time without bulging or sagging, or falling through the towel tray opening and 
towel guide to prevent papers from falling forward and out when door is opened for servicing, 
approximately 710 mm / 28” high x 360 mm / 14-1/4" wide x 110 mm / 4-1/4"” deep: 
.1 Acceptable Product: ’B-3699’ by Bobrick. 
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.3 Soap dispenser (SD): Surface mounted horizontal soap dispenser, 20 gauge stainless steel No 4 
finish complete with push bar, sight window, refillable from top filler cap, 203 mm / 8" wide, 120 mm / 
4-3/4” high x 97 mm / 3-7/8” deep: 
.1 Acceptable Product: ‘Code 710A’ by Frost. 

.4 Sanitary napkin disposal bin (SND): Surface mounted, 203 mm / 8” wide x 336- mm / 13-1/4" high x 
114 mm / 4-1/2" deep, stainless steel, type 304 No.4 brushed finish:  
.1 Acceptable Product: ‘Code 622’ by Frost.  

.5 Hand / Hair dryer (HD): Listed under re-examination service of ULC and CSA approved, hands free, 
surface mounted, brushed steel finished, 194 mm / 7.6” wide x 308 mm / 12.3” high x 100 mm / 3.9” 
deep. 
.1 Acceptable Product:  

.1 ‘Code 1199’ by Frost.  

.6 Shower Curtains: 100% polyvinyl chloride (PVC), 3 mm /1/8” thick, mildew proof and cold crack 
treated to -15°C, ring grommets reinforced with concealed aluminum, white in colour, c/w stainless 
steel hooks and hold back hook and chain:  
.1 Acceptable Products:  

.1 Shower curtain (SC): 1220 mm x 1980 mm / 48” x 78”, ‘Code 1144-502’ by Frost.  

.2 Curtain Hooks: Quantity to suit, ‘Code 1144-501L’ by Frost. 

.7 Shower rods (SR): 32 mm / 1-1/4" diameter, 18 ga., stainless steel c/w concealed fasteners, heavy 
duty, length as required. 
.1  Acceptable Product: “Code 1145-S” by Frost.  

.8 Grab bars: 38 mm / 1-1/2” diameter, 18 ga. wall tubing of stainless steel, 83 mm / 3-1/4” diameter 
wall flanges, exposed concealed screw attachment, flanges welded to tubular bar, provided with steel 
back plates and all accessories. Knurl bar at area of hand grip. Grab bar material and anchorage to 
withstand downward pull of 2.2 kN. 
.1 Acceptable Product: ‘Code 1000 series’, by Frost. 

.1 GRB1: 610 mm / 24” long straight bar. 
.1 Acceptable Product: ‘Code 1001-24’ by Frost. 

.2 GRB2: L-shaped, 760 mm x 760 mm / 30” x 30” long. 
.1 Acceptable Product: ‘Code 1003-30” x 30”’ by Frost. 

.9 Robe hook (RH): Stainless steel, double robe hook.  
.1 Acceptable Product: ‘Code 1139S’ by Frost. 

.10 Fixed Mirror (MIR): One-piece stainless steel channel frame with mitered corners, bright anneal 
finish, vandal resistant, concealed fastening, 4 mm / 5/32” glass with shock resistant full galvanized 
back panel, size as indicated. 
.1 Acceptable Product: 

.1 610 mm x 915 mm / 24” x 36”, ‘Code 941-2436’ by Frost. 

.11 Mop and Broom Holder with Shelf: Formed channel, 20 ga., Type 304 No. 4 brushed finish, three (3) 
mop holders, two (2) pail hooks and 8 mm / 5/16” diameter chrome plated rod, size as indicated.  
.1 Acceptable Product: (MBH): 914 mm / 36” long x 203 mm / 8” deep. ‘Code 1115’ by Frost. 

 
 
2.4 FABRICATION 

.1 Weld and grind joints of fabricated components flush and smooth. Use mechanical fasteners only 
where approved.  

.2 Wherever possible form exposed surfaces from one sheet of stock, free of joints.  
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.3 Brake form sheet metal work with 1.5 mm / 1/16” radius bends.  

.4 Form surfaces flat without distortion. Maintain flat surfaces without scratches or dents.  

.5 Back paint components where contact is made with building finishes to prevent electrolysis.  

.6 Hot dip galvanize concealed ferrous metal anchors and fastening devices to CAN/CSA-G164.  

.7 Shop-assemble components and package complete with anchors and fittings.  

.8 Deliver inserts and rough-in frames to job site at appropriate time for building-in. Provide templates, 
details and instructions for building in anchors and inserts.  

.9 Provide steel anchor plates and components for installation on studding and building framing.  
 
 
PART 3- EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify that conditions of substrates and surfaces to receive toilet and 
bathroom accessories previously installed under other Sections or Contracts are acceptable for 
Product installation in accordance with manufacturer's instructions prior to toilet and bathroom 
accessories installation.  

.2 Inform Consultant of unacceptable conditions immediately upon discovery.  

.3 Proceed with installation only after unacceptable conditions have been remedied. 
 
 
3.2 INSTALLATION 

.1 Install and secure accessories rigidly in place as follows:  
.1 Hollow masonry units, existing plaster or drywall: Use toggle bolts drilled into cell or wall cavity.  
.2 Solid masonry, marble, stone or concrete: Use bolt with lead expansion sleeve set into drilled 

hole.  
.3 Toilet and shower compartments: Use male to female through bolts.  

.2 Install grab bars on built-in anchors provided by bar manufacturer.  

.3 Use concealed tamper proof screws/bolts for fasteners.  

.4 Fill units with necessary supplies shortly before final acceptance of building.  

.5 Install mirrors in accordance with manufacturer’s instructions. 
 
 
3.3 ADJUSTING 

.1 Adjust toilet and bathroom accessories components and systems for correct function and operation 
in accordance with manufacturer's written instructions.  

.2 Lubricate moving parts to operate smoothly and fit accurately.  
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3.4 CLEANING  

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning.  

.3 Waste Management: Separate waste materials for reuse and recycling in accordance with Section 
01355 – Construction/Demolition Waste Management and Disposal.  
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.  

 
 
3.5 PROTECTION 

.1 Protect installed Products and components from damage during construction.  

.2 Repair damage to adjacent materials caused by toilet and bathroom accessories installation.  
 
 
3.6 SCHEDULE 

.1 Locate accessories where indicated on Drawings. Exact locations determined by Consultant. 

.2 Dispensing height of accessories in washrooms with barrier-free facilities not to exceed 1.2 m / 48” 
above floor. 

.3 Provide units as shown on Drawings and in the following minimum quantities. 
.1 Toilet Tissue Dispensers: One per water closet.  
.2 Towel Dispenser and Disposal: One per washroom.  
.3 Soap Dispensers: One per washroom.  
.4 Sanitary Napkin Disposal Bin: One per toilet.  
.5 Unit Mirrors: One per sink.  
.6 Shower Rod and Curtain: One per shower. 
.7 Surface-mounted automatic hand dryer: One per washroom.  
.8 Mop and Broom Holders: One per janitor room. 
.9 Robe Hooks: All office doors and where indicated on Drawings. 
.10 Other accessories where indicated and on Drawings. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 REFERENCES 

.1 Aluminum Association (AA):  
.1 AA DAF 45, Designation System for Aluminum Finishes.  

.2 ASTM International:  
.1 ASTM A167, Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 

Plate, Sheet, and Strip.  
.2 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.  
.3 ASTM B221, Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods, 

Wire, Profiles, and Tubes.  

.3 CSA International:  
.1 CAN/CSA-B651.2-07(R2012), Accessible Design for the Built Environment.  
.2 CAN/CSA-G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.  

 
 
1.2 ACTION AND INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Section 01330 - Submittal Procedures.  

.2 Product Data:  
.1 Provide manufacturer's printed Product literature and data sheets and include Product 

characteristics, performance criteria, physical size, finish and limitations.  

.3 Shop Drawings:  
.1 Indicate size and description of components, base material, surface finish inside and out, 

hardware and locks, attachment devices, description of rough-in-frame.  

.4 Samples:  
.1 Submit samples if requested by Consultant.  
.2 Samples will be returned for inclusion into work.  

 
 
1.3 CLOSEOUT SUBMITTALS  

.1 Provide maintenance data for miscellaneous specialties for incorporation into manual specified in 
Section 01780 - Closeout Submittals.  

 
 
1.4 MAINTENANCE 

.1 Tools:  
.1 Provide special tools required for assembly, disassembly or removal for miscellaneous 

specialties.  
.2 Deliver special tools to Owner.  

 
 
1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Deliver, store and handle materials in accordance with manufacturer's written instructions.  
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.2 Delivery and Acceptance Requirements: Deliver materials to site in original factory packaging, 
labelled with manufacturer's name and address.  

.3 Storage and Handling Requirements:  
.1 Store materials off ground, indoors, in dry location and in accordance with manufacturer's 

recommendations in clean, dry, well-ventilated area.  
.2 Store and protect miscellaneous specialties from nicks, scratches, and blemishes.  
.3 Replace defective or damaged materials with new.  

 
 
PART 2- PRODUCTS 

2.1 MATERIALS 

.1 Sheet steel: To ASTM A653/A653M with ZF001 designation zinc coating.  

.2 Stainless steel sheet metal: To ASTM A167, Type 304, with satin finish.  

.3 Fasteners:  
.1 Concealed screws and bolts hot dip galvanized unless otherwise indicated. 
.2 Exposed fasteners to match face of unit, unless otherwise indicated.  
.3 Expansion shields fibre, lead or rubber as recommended by miscellaneous manufacturer for 

component and its intended use.  
 
 
2.2 PREMANUFACTURED CHANGE ROOM BENCH  

.1 Premanufactured Change Room Bench: 
.1 Seat: Two pieces, solid Birch hardwood, 38 mm / 1-1/2” x 140 mm / 5-1/2” x length as indicated 

on Drawings, edges rounded and sanded, finished in clear lacquer (one coat sealer and one top 
coat). 

.2 Metal frame supports:  9.5 mm / 3/8” x 100 mm / 4” hot-rolled, steel flat welded into rectangular 
shape 250 mm / 10” wide x 387 mm / 15-1/4” high with holes predrilled for attachment to seat 
and floor. Powder coat finish as later selected by Consultant from manufacturer’s standard colour 
range. 

.3 Anchor benches to floor where indicated with stainless steel bolts. 

.4 Acceptable Product: ’Fixed (Stationary) Bench’ by AccessSMT, or approved alternate. 
 
 
2.3 FABRICATION 

.1 Weld and grind joints of fabricated components flush and smooth. Use mechanical fasteners only 
where approved.  

.2 Wherever possible form exposed surfaces from one sheet of stock, free of joints.  

.3 Form surfaces flat without distortion. Maintain flat surfaces without scratches or dents.  

.4 Back paint components where contact is made with building finishes to prevent electrolysis.  

.5 Hot dip galvanize concealed ferrous metal anchors and fastening devices to CAN/CSA-G164.  

.6 Shop-assemble components and package complete with anchors and fittings.  
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.7 Deliver inserts and rough-in frames to job site at appropriate time for building-in. Provide templates, 
details and instructions for building in anchors and inserts.  

.8 Provide steel anchor plates and components for installation on studding and building framing.  

.9 Manufacturer's or brand names on face of units not acceptable. 
 
 
PART 3- EXECUTION 

3.1 EXAMINATION 

.1 Verification of Conditions: Verify that conditions of substrates and surfaces to receive miscellaneous 
specialties previously installed under other Sections or Contracts are acceptable for Product 
installation in accordance with manufacturer's instructions prior to miscellaneous specialties 
installation.  

.2 Inform Consultant of unacceptable conditions immediately upon discovery.  

.3 Proceed with installation only after unacceptable conditions have been remedied.  
 
 
3.2 INSTALLATION 

.1 Install and secure miscellaneous specialties rigidly in place, level and true where required in 
accordance with manufacturer’s instructions.  

.2 Use concealed fasteners where possible.  
 
 
3.3 PREMANUFACTURED CHANGE ROOM BENCH  

.1 Premanufactured Change Room Bench: 
.1 Install premanufactured change room benches where indicated on Drawings in accordance with 

manufacturer’s written instructions.  
.2 Anchor benches to floor with stainless steel bolts. 

 
3.4 ADJUSTING 

.1 Adjust miscellaneous specialty components and systems for correct function and operation in 
accordance with manufacturer's written instructions.  

.2 Lubricate moving parts to operate smoothly and fit accurately.  
 
3.5 CLEANING 

.1 Progress Cleaning: Clean in accordance with Section 01741 – Cleaning.  
.1 Leave work area clean at end of each day.  

.2 Final Cleaning: Upon completion remove surplus materials, rubbish, tools and equipment in 
accordance with Section 01741 – Cleaning.  
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.3 Waste Management: Separate waste materials for reuse and recycling in accordance with Section 
01355 – Construction/Demolition Waste Management and Disposal.  
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.  

 
 
3.6 PROTECTION 

.1 Protect installed Products and components from damage during construction.  

.2 Repair damage to adjacent materials caused by miscellaneous specialties installation.  

.3 Protect installed materials to prevent damage by other trades. Use materials that may be easily 
removed without leaving residue or permanent stains. 

 
 
3.7 DEMONSTRATION  

.1 Demonstrate and train owner’s maintenance personnel on procedures and schedules related to 
operation, troubleshooting, servicing, inspection, and maintenance. 

 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY  

.1 Includes the supply, installation, commissioning and testing of positive displacement metering 
pumps, required controls for feeding chemicals to the process. 

.2 Includes the supply and commissioning of chemical feed system appurtenances. 

.3 Pump performance and quantities scheduled. 
 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted 
otherwise, the references indicated shall be the latest standard adopted by the regulatory agency as 
of the tender date. 
.1 Hydraulic Institute Standards (HI). 
.2 National Electrical Manufacturers Association (NEMA). 
.3 Ontario Electrical Safety Code (OESC). 
.4 Canadian Standards Association (CSA): 

.1 CSA Z432 – Safeguarding of Machinery. 
 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15 requirements. 
 
 
1.4 CLOSEOUT SUBMITTALS  

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.5 MAINTENANCE AND SPARE PARTS  

.1 Provide spare parts in accordance with procedures in Division 1. 

.2 The Contractor shall verify and demonstrate that proper maintenance can be performed on all 
installed equipment. 

.3 For Peristaltic pumps, provide the following spare parts: 
.1 One (1) pump head and rotor assembly. 
.2 Three (3) 15 m rolls of appropriate diameter tube for each pump set. 
.3 Two (2) extra tube rollers per pump set. 
.4 Any specialty tools required for teardown. 
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1.6 QUALITY ASSURANCE 

.1 Chemical metering pump manufacturer’s factory trained representative to provide a written 
certification on OEM letterhead stating that the pump(s) is installed to their standards. 

.2 Pump manufacturer’s plant to be ISO 9001 certified. 

.3 Pumps to be approved to Canadian standards and must bear markings or labels by the Electrical 
Safety Authority. Refer to the Ontario Electrical Safety Code. 

.4 All guarding to be to CSA 7432 and to OSHA standards. 
 
 
1.7 COMMISSIONING  

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 
 
 
1.8 TRAINING 

.1 Refer to Division 1 and Section 15010 for Training Requirements. 
 
1.9 WARRANTY 

.1 Refer to Division 1 and Section 15010 for Warranty Requirements. 
 
 
PART 2 -  PRODUCTS 

2.1 GENERAL 

.1 Chemicals to be handled by specified pumps are as follows: 
.1 Ferric Sulfate Solution: 

 
DESCRIPTION ALUM 
Chemical Formula FeCl3 
Concentration 13.3% 
Density @ 20°C 1.4 kg/L 
Temperature 18-25°C 
pH <2 

 
.2 The chemical feed system is to come as a pre-mounted, pre-piped, pre-wired, and pressure 

tested system. The components are as outlined on the drawings and detailed herein.  
2.2  PERISTALTIC PUMP 

.1 Pumps to be positive displacement with a single spring or non-spring loaded pump head and integral 
variable speed drives. 

.2 Pumps to be capable of dry self-prime to 15 m total suction lift and capable of running dry indefinitely 
without damage to pump or tube. 
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.3 Flow to be in the direction of the rotor rotation which can be reversed and shall be proportional to the 
rotor speed. 

.4 Minimum pump turndown to be 2500:1 with a minimum pumping accuracy of +1% over entire 
pumping range. 

.5 Pump Head: 
.1 Pump head to consist of a fixed track, hinged guard door and roller rotor assembly. Pump tubing 

to be in contact with the inside diameter of the track through an angle of 180 degrees. At all 
times, one roller must be fully engaged with the tubing providing complete compression and 
preventing backflow or siphoning. Tube occlusion and spring tension shall be factory set to 
accommodate tubing and shall not require adjustment. 

.2 Pump head guard to be transparent for the purpose of viewing direction of rotation. When 
closed, the pump head guard shall seal against the pump track for leak containment and 
controlled waste through the pump head waste port in the event of a tube failure. 

.6 Rotor Assembly: 
.1 Provide rotor assembly that ensures gradual tube occlusion and compensates for tube tolerance 

via a minimum of two roller arms, each fitted with a 316 stainless steel compressing roller, 
minimum 18 mm in diameter, for occlusion of the tube twice per revolution. 

.2 Provide non-compressing guide rollers. 

.3 Rotor to be complete with central handgrip hub and manually activated clutch to disengage the 
rotor from the drive for manual rotor rotation during tube loading. Clutch to automatically re-
engage rotor to gearbox upon one complete revolution. 

.4 To prevent slip, rotor assembly to be axially secured to the dogged output shaft of the gearmotor 
via a slotted collet and central retaining screw. 

.7 Tubing: 
.1 Pump to be equipped with a self-locating tube element with moulded quick-release fittings. Tube 

element shall be in contact with inside diameter of the track (housing) through an angle of not 
less than 180 degrees and held in place on suction and discharge by element fittings. Tubing 
shall be replaceable without the use of tools and with disassembly of the pump head. 

.2 Tube material and size to be selected by the pump manufacturer to suit the chemical being 
pumped and maximize tube service life. 

.3 Supply one (1) tube element of the specified size per pump. 

.4 Supply two (2) one metre long flexible EPDM hoses for connection of pump to suction and 
discharge process lines. Flexible hose to have a PVDF female quick-release fitting for 
connection to the Loadsure Element and male quick-release fitting for connection to NPT 
adaptor with built-in shut-off valve for ease of maintenance and connection to process lines. 

.5 Supply two (2) quick-release to 12 mm NPT adaptors. 

.8 Pump Drive: 
.1 Pumps to be designed for 24 hour operation at an ambient temperature. Range of 5°C to 40°C 

with humidity between 10 and 100% RH. 
.2 Electrical requirements as scheduled. 
.3 Brushless DC motor with 100% duty cycle, integral gearbox and drive, and tachometer 

feedback. Circuitry to be complete with temperature and load compensation and protection. 
.4 Enclosure to be NEMA 4X unless otherwise specified. Housing to be polyester coated cast 

aluminum. Unpainted housings will not be accepted. 
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.5 Pumps to provide the following interface/functionality: 
.1 Backlit graphical LCD to display pump speed, running status, flow rate and programming 

instructions. 
.2 Keypad for start, stop, speed increment, speed decrement, forward/reverse direction, rapid 

prime, and programming. 
.3 Menu driven on screen programming of manual or auto control, flow and remote signal 

calibration, and general programming. 
.4 Programmable “Auto Start” feature to resume pump status in the event of power outage 

interruption. 
.5 Programmable “Keypad Lock” to allow operator lockout of all keys except emergency 

start/stop. 
.6 Programmable “Maximum Speed” to allow operator to set the maximum speed of the pump. 
.7 Connections for all required external control inputs and outputs. 

.9 Controls: 
.1 Supply auto control features to meet the following minimum functionality requirements for use 

with the SCADA system. All control features must be located internally to the pump. Pumps not 
meeting this minimum functionality or that require additional external control boxes are not 
acceptable. 

.2 Remote Control Inputs: 
.1 Speed Control: 

.1 Analog 4-20 mA with input signal trimmable and speed scalable over any part of the 
drive speed range. 

.2 Provisions for alternative remote accessory potentiometer (if supplied by others). 
.2 Stop/Start Control: Via dry contact – configurable command sense allowing open to equal 

run or open to equal stopped. 
.3 Forward/Reverse Control: via dry contact. 
.4 Auto/Man Mode Control: via dry contact. 
.5 Leak Detector Run/Stop Control: via dry contact. 

.3 Status Outputs: 
.1 Form C dry contact relays each rated for 120 VAC with a minimum load of 120 VA to indicate 

the following: 
.1 Running/Stopped status. 
.2 Forward/Reverse status. 
.3 Auto/Manual status. 
.4 General Alarm status. 
.5 Leak Detected status. 

.2 Speed Output: Analogue 4-20 mA. 
.4 Termination: supply screw down terminals suitable for a range of 18 AWG to 12 AWG, field 

wired and accessible through glanded cable entry points on the pump. 

.10 Pump Performance: 
.1 Operating Point A: 60 L/hr @ 15 m TDH 

.11 Specified Product: ProMinent DULCOFLEX DFYa Series 

.12 Alternate Manufacturers: 
.1 Watson Marlow 
.2 Approved equal. 
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2.3 APPURTENANCES  

.1 Calibration Columns: 
.1 Provide where indicated on drawings. 
.2 Rugged, transparent, Schedule 40 PVC construction. 
.3 Column to be in mL and standard 10 mL divisions. 
.4 Column to be sealed and vented. 
.5 Shop fabricated products are not acceptable. 
.6 Size according to the following: 

 
CALIBRATION 
COLUMN SIZE 

PUMP SIZE 

(mL) (4hr.) 
500 60 
1000 125 
2000 250 
4000 450 

 
.7 Specified Product: Primary Fluid Systems Accudraw. 
.8 Alternate Product: 

.1 Griffco Valve. 

.2 Milton Roy. 

.2 Pulsation Dampers: 
.1 Provide where indicated on drawings. 
.2 Hydro pneumatic bladder type, oriented in vertical position. 
.3 Pulsation dampener to be constructed with two chambers, a fluid chamber and pressure 

chamber separated by an elastomeric bladder. 
.4 Design the damper for a minimum 4:1 burst pressure to maximize pressure ratio. 
.5 Design the damper to handle the pump’s maximum stroke or revolution volume. 
.6 Pulsation damper to be equipped with a gas fill valve and pressure gauge. 
.7 Specified Product: Primary Fluid Systems Accupulse. 
.8 Alternate Manufacturers: 

.1 Griffco Valve. 

.2 Milton Roy. 
 
 
2.4 SPILL CONTROL PALLETS 

.1 One unit is required for the ferric chloride fill station. 

.2 Designed to hold 1-55 gallon drums (1-210 L) with a minimum sump capacity of 66 gallons (250 L) 
load capacity of 2268 kg. 

.3 Pallet dimension not to exceed 650 mm square. Contractor to confirm dimensions prior to ordering. 
Refer to drawings for dimensional requirements.  

.4 Construction materials compatible with ferric chloride. 
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2.5 PIPING/TUBING 

.1 Refer to Section 15349 – Process Piping. 
 
 
2.6 VALVES 

.1 Refer to Section 15100 – Process Valves and Actuators. 
 
 
PART 3 - EXECUTION 

3.1 INSTALLATION 

.1 Install chemical feed pump and appurtenances in accordance with manufacturer’s written 
instructions. 

.2 Provide equipment identification tags consistent with P&ID drawings and Section 15020. 

.3 Provide minimum 300 mm length of flexible tubing complete with camlock couplings at the inlet and 
outlet of each chemical feed pump. 

 
 
3.2 PIPING  

.1 All tubing to be routed in secondary containment piping unless indicated otherwise. 

.2 Piping to all tanks to be arranged for convenient dismantling. 

.3 Arrange piping to feed pumps so that pumps can be conveniently dismantled. 
 
 
3.3 SUPPLEMENTS 

.1 Chemical Feed Pump Schedule included at the end of this section. 
 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY  

.1 This section pertains to the supply, installation and testing of chemical storage tanks. 

.2 Quantity, location and tank configuration as indicated herein and on drawings. 

.3 The chemicals requiring storage include: 
.1 Ferric Chloride Solution: 

 
Description Ferric Chloride 
Chemical Formula FeCl3 
Concentration 13.3% 
Density @ 20°C 1.4 kg/L 
Temperature 18-25°C 
pH <2 

.4 Tank general parameters: 
 

Tank Tag Nominal 
Diameter (m) 

Nominal Height 
(m) 

Volume 
L (gal) 

TH-7101 7’-1” (2.16) 9’-11 “ (3.02)  12,279 (2,701) 
TH-7102 7’-1” (2.16) 9’-11 “ (3.02) 12,279 (2,701) 

 
 
1.2 REFERENCES 

.1 The following is a list of standards utilized in this section. Unless otherwise noted, the references 
indicated shall be the latest standard adopted by the regulatory agency as of tender date. 
.1 American Society of Mechanical Engineers (ASME): 

.1 B-16.5 – Pipe Flanges and Flanged Fittings. 

.2 D638 – Tensile Properties of Plastics. 
.2 American Society of Testing and Materials (ASTM): 

.1 D638 – Tensile Properties of Plastics. 

.2 D883 – Standard Definitions of Terms Relating to Plastics. 

.3 D1505 – Density of Plastics by the Density-Gradient Technique. 

.4 D1525 – Test Method for Vicat Softening Temperature of Plastics. 

.5 D1693 – ESCR Specification Thickness 0.125” F50-10% Igepal. 

.6 F412 – Standard Terminology Relating to Plastic Piping Systems. 

.7 D-1998 – Standard Specification for Polyethylene Upright Storage Tanks. 
.3 National Sanitation Foundation (NSF): 

.1 NSF 61 – Drinking Water System Components. 
.4 Association of Rotational Molders (ARM): 

.1 Low Temperature Impact Test, Falling Dart Test Procedure. 
.5 Ontario Building Code (OBC). 
.6 Occupational Safety and Health Administration (OSHA) Standards. 
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1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15 requirements. 

.2 In addition to the submittal requirements identified in the above-noted sections, submit the following for 
all:  
.1 Product Data: 

.1 Tank fabrication details. 

.2 Tank layout, overall dimensions, locations and sizes of openings, restraints, supports, fittings and 
accessories. 

.3 Electrical heat tracing and insulation information (if utilized). 
.2 Operation and Maintenance Data: 

.1 Operation and Maintenance Manuals – refer to Division 1, Section 01730 for requirements. 

.2 Installation requirements and/or recommendations. 
.3 Quality Control Data: 

.1 Manufacturer’s certified testing results, including: 
.1 Resin gel testing. 
.2 Wall thickness verification. 
.3 Visual inspection. 
.4 Impact test. 
.5 24-hour hydrostatic test. 

.2 Manufacturer’s certificate confirming proper installation. 
.4 Manufacturer’s qualifications. 
.5 Calculations stamped by an Ontario licenced professional engineer confirming the appropriate wall 

thickness for each application. 
.6 Sample wall section. 
.7 Factory test summary report 

 
1.4 CLOSEOUT SUBMITTALS  

.1 Refer to Division 1 for General Closeout Requirements. 
 
1.5 MAINTENANCE AND SPARE PARTS 

.1 The Contractor shall verify and demonstrate that proper maintenance can be performed on all installed 
equipment and components. 

.2 Provide one (1) manway gasket for each supplied tank. 
 
1.6 QUALITY ASSURANCE 

.1 Tank manufacturer to have a minimum of ten (10) years of tank design and fabrication of polyethylene 
tank experience. 

.2 Tank manufacturer to provide a written certification stating that the tank(s) have been installed to their 
satisfaction. 

.3 Tanks to be manufactured from virgin materials. 
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1.7 COMMISSIONING 

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 

.2 Perform a field 24-hour hydrostatic test prior to commissioning. 

.3 Factory testing to include the following: 
.1 Material Testing: 

.1 Perform gel and low temperature impact tests in accordance with ASTM D 1998 on condition 
samples cut from each polyethylene chemical storage tank. 

.2 Degree of cross-linking. Use Method C of ASTM D 1998 – Section 11.4 to determine the 
orthoxylene insoluble fraction of cross-linked polyethylene gel test. Samples shall test at no less 
than 60 percent. 

.2 Tank Testing: 
.1 Dimensions: Take exterior dimensions with the tank empty, in the vertical position. Outside 

diameter tolerance, including out-of-roundness, to be per ASTM D 1998. Fitting placement 
tolerance to be + 12 mm in vertical and + 1 degree radial. 

.2 Visual: Inspect for foreign inclusions, air bubbles, pimples, crazing and cracking. 

.3 Hydrostatic Test: following fabrication, the bottom tanks, including inlet and outlet fittings shall be 
hydraulically tested with water by filling to the top sidewall for a minimum of one (1) hour and 
inspected for leaks. Following successful testing, tank to be emptied and cleaned prior to 
shipment. 

 
1.8 TRAINING 

.1 Refer to Division 1 and Section 15010 for Training Requirements. 
 
1.9 WARRANTY 

.1 Refer to Division 1 and Section 15010 for Warranty Requirements. 
 
PART 2 - PRODUCTS 

2.1 GENERAL 

.1 Provide tanks as scheduled, detailed on drawings and described herein. 

.2 Coordinate with Contractor’s Seismic Restraint Designer to provide attachments, reinforcement, anchor 
bolts or hold-down devices to meet all requirements of Division 1 and Section 15241. A cable restraint 
system shall be provided with each tank. Anchoring of system shall be limited to the floor unless 
specifically permitted by the Consultant.  

.3 Ultrasonic or radar level indication to be by Division 17. 
 
2.2 VERTICAL POLYETHYLENE STORAGE TANKS 

.1 All polyethylene storage tanks to be designed and fabricated in accordance with ASTM D 1998. Wall 
thickness for a given hoop stress to be calculated in accordance with this standard. Tanks to be designed 
using a hoop stress no greater than 600 psi. In no case shall the tank thickness be less than design 
requirements per ASTM D 1998. 
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.2 Tanks shall be rotationally molded, double wall, high density cross-linked polyethylene, one-piece 
seamless construction, cylindrical in cross-section and vertical with flat bottoms. Where indicated, tanks 
shall be provided with ancillary mechanical fittings and accessories. The assembly consists of one 
cylindrical, closed top inner primary tank and one cylindrical, open top containment outer tank. The 
assembly shall be designed to prevent rainwater and debris from entering the containment tank. Tanks to 
be marked to identify the manufacturer, date of manufacture and serial numbers must be permanently 
embossed into the tank. 

.3 High density cross-linked polyethylene resin used in the tank manufacture to contain ultraviolet stabilizer 
as recommended by resin manufacturer. Where black tanks are indicated, the resin shall have a carbon 
black compounded into it. Tank material shall be rotationally molded and be a resin that is commercially 
available at the time of tank manufacture. 

.4 Tank fittings to be in accordance with schedule. Threaded fittings to use American Standard Pipe 
Threads. If tanks are insulated, fittings to be installed at the factory prior to application of the insulation. 

.5 Integrally molded flanged outlet fittings: these outlets must be an integral part of the tank, molded from 
the same material as the tank and provide complete drainage of liquid through the sidewall of the tank. 
Metal and allow inserts shall not be used. 

.6 Bolted flange fittings to be constructed of one 150 lb. flange with ANSI bolt pattern, one flange gasket 
and stud bolts with gaskets. Stud bolts to have chemical resistant polyethylene injection molded heads 
and gaskets to provide a sealing surface between the bolt head and the interior tank wall. Stud bolt 
heads are to be colour coded for visual ease of identifying the bolt material by on-site operators. All 
materials to be compatible with chemical service and as indicated in the fitting schedule above. For 
NSF/ANSI 61 certification, EPDM or Viton GF gaskets to be supplied. 

.7 Down pipes and fill pipes: down pipes and fill pipes to be supported at 6’ maximum intervals. Down pipes 
and fill pipes to be PVC or material compatible with the chemical stored. 

.8 All fittings on the 1/3 lower sidewall of tanks with capacities ≥ 3500 L to be equipped with an expansion 
joint. Expansion joint to have a minimum of three convulsions, stainless steel limit cables and FRP 
composite flanges. Galvanized parts will not be accepted. 

.9 Expansion joint to meet the following minimum performance requirements: 
.1 Axial Compression ≥ 17 mm 
.2 Axial Extension ≥ 17 mm 
.3 Lateral Deflection ≥ 12.9mm 
.4 Angular Deflection ≥ 14° 
.5 Torsional Rotation ≥ 4°. 

.10 Tank Accessories: provide where scheduled: 
.1 Visual Level Indication (Reverse Float): 

.1 Level indicator to be assembled to the tank and shall consist of PVC float, indicator, 
polypropylene rope, perforated interior pipe, PVC roller guides, clear UV resistant PVC site tube 
and necessary pipe supports. Level indicator to act inversely to tank contents and shall not allow 
entrance of tank contents into site tube at any time. Indicator to be neon orange for visual ease 
for on-site operations. 

.2 Ladder:  
.1 Fiberglass access ladders shall be provided with the polyethylene chemical storage tanks at 

for access to the top hatch. Safety cages to be added to ladders as required per OSHA. 
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.2 Ladders must be secured to tank and secured to concrete to allow for tank 
expansion/contraction due to temperature and loading changes. Use proper chemical 
resistant materials when anchoring to tank dome or sidewall.  

.3 All ladders to be designed to meet applicable OSHA standards. 
.3 Heat Tracing:  

.1 Heat tracing system for temperature maintenance to be designed to maintain a desired 
product temperature, not to exceed 37°C. Each system shall include tank heating pads and a 
temperature controller. The quantity and type of heat tracing is determined by the size of the 
tank, the desired temperature maintenance and environmental conditions. Systems shall be 
available in 30, 60 or 100 degrees F. Tanks are supplied with the heating panels and a 
controller installed by the tank manufacturer. Power supply to be the only field installation 
required:  
.1 Pads to operate on 120 VAC single phase with a maximum power density of 0.08 

watts/cm2 (0.5 watts/sq.in.).  
.2 Silicone pad heaters must comply fully with the National Electric Code.  
.3 Temperature controller to be supplied with two electronic thermostats switching the 

heating system via one solid state relay. Primary thermostat to control desired product 
temperature and secondary thermostat to provide over temperature protection at 65°C. 

.4 Insulation:  
.1 Tanks requiring insulation will be factory applied by the tank manufacturer unless otherwise 

indicated.  
.2 Insulation used to be polyurethane foam with a density of 40 kg/m3 (2.5 lb./ft3) with a 

minimum “R” value of 2.48 cm (6.3”). Foam to be applied with a nominal thickness of 150 
mm to the external tank surfaces except the tank bottom.  

.3 Upon completion of application and curing of the insulation, two full coverage coats of latex 
mastic coating to be applied to the surface of the insulation in such a manner as to seal the 
insulation from the outside environment. 

.11 Specified Product: Poly Processing company IMFO upright high density cross-lined polyethylene tanks. 

.12 Alternate Manufacturers: 
.1 Fabco Plastics. 
.2 ACO Container Systems Ltd. 

 
 
PART 3 - EXECUTION 

3.1 INSTALLATION  

.1 Tanks to be installed in accordance with the drawings and the manufacturer’s written instructions. 
 
 
3.2 SUPPLEMENTS  

.1 Tank Identification: identify each tank with the fabricator’s name, capacity in litres, design maximum 
temperature, deign pressure, chemical service, including concentration, specify gravity, vessel tag 
number, vessel name, resin type (if applicable) and date of manufacture. Refer to the requirements of 
Section 15020. 

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY  

.1 This section covers the supply, installation, testing and commissioning of the end suction 
centrifugal type pumps c/w appurtenances as specified herein. 

.2 Refer to the Pump Schedule for pump quantities and design operating parameters. 

.3 Refer also to the drawings for additional installation requirements. 
 
 
1.2 REFERENCES 

.1 The following is a list of standards utilized in this section. Unless otherwise specifically noted, the 
references indicated shall be the latest standard adopted by the regulatory agency as of tender 
date. 
.1 ASTM International (ASTM): 

.1 A48: Standard Specification for Gray Iron Castings. 

.2 A276: Standard Specification for Stainless and Heat-Resisting Steel Bars and Shapes. 

.3 A436: Standard Specification for Austenitic Gray Iron Castings. 

.4 A532: Standard Specification for Gray Iron Castings. 

.5 A743: Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel, 
Nickel-Base Corrosion Resistant, for General Application. 

.2 American Iron and Steel Institute (AISI): 
.1 Type 416 Stainless Steel. 
.2 Type 1045 Carbon Steel. 

.3 American Bearing Manufacturers Association (ABMA). 

.4 Hydraulic Institute Standards (HIS): 
.1 HIS 11.6: Standard for Rotodynamic Submersible Pumps for Hydraulic Performance, 

Hydrostatic Pressure, Mechanical and Electrical Acceptance Tests. 
.2 HIS 14.6: Standard for Rotodynamic Pumps for Hydraulic Performance Acceptance Tests. 
.3 HIS 40.6: Standard for Rotodynamic Pump Efficiency Testing. 

.5 Institute of Electrical and Electronics Engineers (IEEE): 
.1 IEEE 112: Standard Test Procedure for Polyphase Induction Motors and Generators. 

.6 National Electrical Manufacturer’s Association (NEMA): 
.1 NEMA MG 1: Motors and Generators. 

.7 Ontario Building Code (OBC). 

.8 Ontario Electric Safety Code (OESC). 

.9 Canadian Standards Association (CSA). 
.1 International Organization for Standardization (ISO):ISO 10816-3: Mechanical Vibration-

Evaluation of Machine Vibration by Measurements on Non-Rotating Parts; Part 3, 
Industrial machines with nominal power above 15 kw and nominal speeds between 120 
r/min and 15000 r/min when measured in situ. 

 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15, Section 15010. 
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.2 In addition to the submittal requirements identified in the above-noted section, submit the following 
for all. 
.1 Product Data: 

.1 Relevant information to confirm that the specifications have been met. 

.2 Identify construction materials for all pump components. 

.3 Relevant data illustrating full range of operation (on pump curves) including speed curves, 
if applicable. 

.4 Electrical motor information and specification. 

.5 Loading imparted to the pump base. 

.6 Permissible range of vibration. 

.7 Factory finishing details. 

.8 Noise characteristics of equipment. 

.9 Anchoring requirements. 
.2 Operation and Maintenance Data: 

.1 Operation and Maintenance Manuals. Refer to Division 1 for requirements. 

.2 Manufacturer’s installation requirements. 
.3 Quality Control Data: 

.1 Manufacturer’s certified testing results. 

.2 Manufacturer’s certificate confirming proper installation. 
 
 
1.4 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.5 MAINTENANCE AND SPARE PARTS 

.1 The Contractor shall verify and demonstrate that proper maintenance can be performed on all 
installed pumps. 

.2 For each pump model and size, provide the following spare parts: 
.1 One complete set bearings. 
.2 One complete set gaskets and O-ring seals. 
.3 One complete set of shaft sleeves. 
.4 One complete set keys, dowels, pins, etc. 
.5 One complete mechanical seal. 

.3 Provide any specialty tools required to maintain the pump. 
 
 
1.6 QUALITY ASSURANCE 

.1 Pump manufacturer to provide a written certification stating that the pump(s) has(have) been 
installed to their standards. 

.2 Pumps and associated equipment to be approved to Canadian standards and must bear markings 
or labels by the Electrical Safety Authority. Refer to the Electrical Safety Code. 
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.3 Pump manufacturer to have proven established network of service centres in Eastern Ontario. 
Service centres to be specialized in manufacturer’s line of pumps and stock spare parts. Each 
service centre to be capable of removing, transporting and repairing the pump in addition to 
supplying a rental or temporary unit. 

.4 Pumps to be factory tested to HI 14.6 Standard Grade 3B. 
 
 
1.7 COMMISSIONING 

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 

.2 All components including the pumps, motors, and controls will be non witness tested at the 
manufacturer’s facility. Tests shall be conducted in accordance with Hydraulic Institute Standards 
11.6, 14.6 and 40.6 at the specified head, capacity, rated speed and horsepower. Provide a 7 point 
performance test against a grade 3B test parameter. Factory operational test shall duplicate actual 
anticipated performance.  

.3 Commission the pump to attain the widest flow range practical. 
 
 
1.8 TRAINING 

.1 Refer to Division 1 and Section 15010 for Training Requirements. 

.2 All PART 2 – PRODUCTS equipment will require training. 
 
 
1.9 WARRANTY 

.1 Refer to Division 1 and Section 15010 for Warranty Requirements. 
 
 
PART 2 - PRODUCTS 

2.1 GENERAL  

.1 Frame mounted horizontal end suction pump designed for the pumping of sludge typical to 
municipal wastewater treatment plants. Pump performance as indicated herein. 

.2 Single passage, clog-free pump, utilizing a screw-centrifugal impeller. The overall pump design 
shall combine high efficiency, low required Net Positive Suction Head (NPSH), a large solid 
passage, the ability to handle fibrous material without plugging and handle high solids 
concentrations efficiently. The dry pit design shall be suitable for horizontal mounting.  

.3 The hydraulic design of the impeller shall combine the action of a positive displacement screw with 
the action of a single vane centrifugal impeller to provide a single, non-bifurcated flowstream with 
only gradual changes in flow direction.  

.4 The suction flange or impeller shall contain a machined spiral groove on the rear face to channel 
trapped fiber into the casing. 
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.5 Impeller and suction piece shall be conical, to enable axial adjustment of the impeller to cause the 
clearance between the impeller and suction piece to change uniformly along the entire length of 
the impeller.  

.6 All guarding to be to CSA Z432 and to OSHA standards. 

.7 Coordinate with Contractor’s designer for seismic support systems and provide all necessary 
attachments and reinforcing of equipment. 

 
 
2.2 PERFORMANCE REQUIREMENTS 

.1 The pumps shall be designed for continuous operation and will be operated continuously under 
normal service. To minimize operation power costs, the hydraulic efficiencies listed for each pump 
are the minimum acceptable and are to be guaranteed by the manufacturer. 

.2 Minimum non-compressible solids passage: In excess of 60mm diameter. 

.3 Pump Performance as tabled below for Pump P-715: 
 

 Flow 
(l/s) 

TDH 
(m) 

Total 
Solids (%) 

Rated 
Pump 
Speed 
(RPM) 

Pump 
Efficiency 

Shutoff 
Head (m) 

NPSHr 
(m) 

Design 
Condition 

35.5 8.4 0.5 – 5.0 1265 49.41% 16.6 1.4 

 
 
2.3 PUMP FABRICATION 

.1 Pump Casing: 
.1 Pump volute, backplate, suction cone, and impeller hub shall be made of ASTM A48 Class 30 

close grained cast iron.  
.2 Provide tapped and plugged case vent and drain connections.  
.3 Suction Diameter: 150 mm. 
.4 Discharge Diameter: 150 mm. 

.2 Impeller: 
.1 Screw type ASTM A532-Class III type A high chrome iron impeller c/w a regulable liner.  

.3 Suction Liner: 
.1 Fabricated of ASTM A532-Class III Type A high chrome iron with a minimum 450 Brinell 

hardness. 
.2 The suction piece shall be externally adjustable to compensate for wear by means of three 

stainless steel regulating screws so that the necessary running clearances between the liner 
and impeller can be maintained for optimum hydraulic efficiency 

.4 Bearing Housing 
.1 The bearing housing shall be of cast iron, ASTM A 48CL-30 and shall be of the back pull out 

design so that the bearing housing and impeller can be removed without disconnecting the 
casing from the suction and discharge piping 
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.2 The shaft shall be AISI 1045 steel and provided with suitable bearings capable of taking all 
mechanical and hydraulic loads. Bearings shall provide a minimum ABMA B10 bearing life of 
50,000 hours without credit for hydraulic balancing by pump-out vanes, grooves, or wear rings 

.3 The stuffing box shall be isolated from contaminants in the pumped media by a labyrinth fit 
between the impeller backside and the volute backplate, as well as by pump-out grooves 
machined into the impeller back shroud and into the volute backplate, to prevent debris from 
reaching the shaft seal.  

.5 Shaft Sealing 
.1 Tandem Mechanical Seal Arrangement Requiring No External Flush. Shaft sealing shall be by 

independently mounted, tandem mechanical seals contained in an oil chamber that is formed 
as an intrinsic part of the bearing frame and allows the seals to be completely submerged in 
and lubricated by the oil bath.  

.2 The mechanical seal nearest the bearing shall utilize carbon/ceramic faces and shall isolate 
the seal cooling oil from the bearing frame. When mounted in a vertical configuration, this shall 
allow the pump to operate continuously submerged within 4" of the upper bearing cap.  

.3 The mechanical seal nearest the impeller shall be a stainless steel or rubber bellows-type 
construction firmly attached to the rotating face and clamped to the shaft, to prevent 
contaminants from contacting the stainless-steel spring which loads the seal face. The seal 
faces shall be a solid tungsten-carbide rotating face running against a solid silicon-carbide 
stationary face 

.4 The mechanical seal nearest the impeller shall be contained in a seal chamber formed by the 
impeller flange and a recess cast into the motor frame. Provide a flush port so that an external 
water flush can be supplied directly into the seal chamber. 

.5 The mechanical seal nearest the impeller shall be isolated from contaminants in the pumped 
media by a labyrinth-fit between the backside of the impeller and the backplate, as well as by 
pump-out grooves cast into the impeller back shroud and into the backplate, to minimize debris 
reaching the shaft seal 

.6 Suction & Discharge Flanges 
.1 Suction and discharge flanges shall be drilled to meet ANSI 125 lb. bolting. 

.7 Rotating Assembly 
.1 Entire rotating assembly, which includes bearings, shaft, seal and impeller, shall be removed 

as a unit without disturbing pump casing or piping. Means shall be provided for external 
adjustment of the impeller to the wear well. 

.8 Unit Base: 
.1 Horizontal mounting with direct-coupled motor to pump. The pump manufacturer shall provide 

a common pump and motor base constructed of a minimum 9.5 mm (3/8" )thick fabricated 
steel, suitably reinforced to support the full weight of pump and motor. 

.2 Base shall incorporate openings for access to all internal cavities to permit complete grouting 
of unit base after installation. 

.3 Unit to be equipped with lifting lugs. 
 
 
2.4 COATINGS 

.1 Pump to be coated with Manufacturer standard finishing with wear resistant non-lift primer and 
acrylic alkyd wear resistant enamel.  
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.2 Any surface preparation and field painting to be done in accordance with Section 15020 and 
Division 9. 

 
 
2.5 DRIVE UNIT AND TRANSMISSION 

.1 TEFC inverter duty premium efficiency motor with suitable electrical ratings to suit classifications 
shown on drawings. 

.2 Motor size 7.5 kW (10 HP), 575 V/3ph/60 hz. 

.3 Motor to meet the requirements of Section 15053. 

.4 Variable speed drives to be provided by Division 16. 

.5 An approved steel coupling guard painted safety yellow shall be furnished and installed to safety 
enclose the coupling.  

.6 The pump supplier shall furnish and install a flexible spacer coupling between the motor shaft and 
pump shaft. 

 
2.6 CONTROLS 

.1 Refer to the Contract Drawings and Process Control Narrative for the proposed control 
methodology. 

.2 The pumps will be controlled through a Programmable Logic Controller (PLC). The PLC will be 
provided as part of Division 16. 

.3 Pump starters will be provided as part of Division 16. 
 
2.7 SPECIFIED PRODUCT  

.1 Vaughan Triton Series as provided by John Brooks Company Ltd. 
 
2.8 ALTERNATE MANUFACTURERS 

.1 Wemco. 

.2 Hayward Gordon. 

.3 Weir. 
 
 
PART 3 - EXECUTION  

3.1 INSTALLATION  

.1 Pumps complete with all accessories are to be installed in accordance with manufacturer’s written 
instructions. 
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.2 Properly balance, align and mount the pump assembly. Install the pump assembly so that the 
vibrations do not exceed the limits of ISO 10816 and that of the factory acceptance test. 

 
 
3.2 FIELD QUALITY CONTROL 

.1 General: 
.1 Pump supplier shall complete Manufacturer’s Certificate of Proper Installation upon 

satisfactory installation of the equipment. 
.2 Refer to Division 1 for additional testing requirements. 
.3 Pump supplier shall calibrate instruments, sensors, and meters supplied for testing. 

.2 Functional Testing: 
.1 Functional testing shall be conducted after the installation of the pump(s) and all related 

appurtenances are complete, to verify proper operation of all the equipment and controls under 
wet-run conditions.  

.2 The Equipment Supplier, in coordination with the Contractor, will provide all temporary 
measures required for the functional tests. Written test procedures shall be submitted to the 
Consultant for approval a minimum of 60 days prior to testing. 

.3 The functional tests shall determine the characteristics of each unit and demonstrate the units: 
.1 Have not been damaged by transportation or installation. 
.2 Have been properly installed. 
.3 Have no mechanical defects. 
.4 Are in proper alignment. 
.5 Have been properly connected. 
.6 Are free of overheating of any parts. 
.7 Are free of objectionable vibration and noise as specified. 
.8 Are free of overloading of any parts. 
.9 Are properly lubricated. 
.10 Respond properly to all start-up and shutdown sequences. 

.3 Vibration Test: Vibration testing shall be conducted during field functional testing in accordance 
with Hydraulic Institute standards. The Equipment Supplier shall verify operations are within 
tolerances and the vibration signature recorded over the frequency domain. 
.1 Provide vibration signature test data for each pump and drive assembly for comparison to 

factory testing data.  

.4 Test each unit to ensure pump delivers rated capacity in Consultant’s presence. 

.5 Test electrical loading to ensure pump operates efficiently without electrical overload. 

.6 Noise Test: Perform noise testing in the field with equipment installed and operating at peak 
capacity to verify noise produced by the equipment. Noise from equipment to be less than or equal 
to those listed by the manufacturer.  

 
 
3.3 IDENTIFICATION 

.1 Pumps are to be tagged consistent with the Contract Drawings and the requirements of Section 
15020. 
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3.4 SUPPLEMENTS 

.1 Pump Schedule included at the end of this section. 
 
 
 

END OF SECTION 



PROCESS SUBMERSIBLE PUMP SCHEDULE

I.D. DESCRIPTION
OPERATING POINT 'A' OPERATING POINT 'B' FLUID

TYPE RPM
MOTOR FIELD WORK

COMMENTSFLOW TDH EFF. FLOW TDH EFF. RATING VOLT PH
SUPPLIED BY INSTALLED BY WIRED BY COMM. BY

L/s m % L/s m % HP V

EC5

PROCESS SUBMERSIBLE PUMP SCHEDULE

I.D. DESCRIPTION
OPERATING POINT 'A' OPERATING POINT 'B' FLUID

TYPE RPM
MOTOR FIELD WORK

COMMENTSFLOW TDH EFF. FLOW TDH EFF. RATING VOLT PH
SUPPLIED BY INSTALLED BY WIRED BY COMM. BY

L/s m % L/s m % HP V

EC5 EngCAD Database Data Exported on: 1/15/2025 7:03:08 PM

P 5101 SLUDGE PUMP NO, 1 35.5 8.4 SLUDGE 1200 10 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G25 4.2

P 5102 SLUDGE PUMP NO. 2 35.5 8.4 SLUDGE 1200 10 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G25 4.2

P 5103 SLUDGE PUMP NO. 3 35.5 8.4 SLUDGE 1200 10 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G25 4.2

P 5104 SLUDGE PUMP NO. 4 35.5 8.4 SLUDGE 1200 10 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G25 4.2

PROCESS CENTRIFUGAL PUMP SCHEDULE SECTION:11304.01
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PART 1 - GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY  

.1 This section covers the supply, installation, testing and commissioning of submersible rail mounted 
pumps. 

.2 Refer to the Pump Schedule for duty points, quantities and specific accessories required. 
 
 
1.2 REFERENCES  

.1 The following is a list of standards utilized in this section. Unless otherwise specifically noted, the 
references indicated shall be the latest standard adopted by the regulatory agency as of tender date. 
.1 American Society of Mechanical Engineers (ASME): 

.1 ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings. 
.2 American Society for Testing and Materials (ASTM): 

.1 ASTM A48: Standard Specification for Gray Iron Castings. 

.2 ASTM E165: Standard Practice for Liquid Penetrant Examination for General Industry. 
.3 American Iron and Steel Institute (AISI). 
.4 Hydraulic Institute Standards: 

.1 HI 11.6: Submersible Pumps for Hydraulic Performance, Hydrostatic Pressure, Mechanical and 
Electrical Acceptance Test. 

.5 International Organization for Standardization (ISO): 
.1 ISO 9906: Rotodynamic Pumps – Hydraulic Performance Acceptance Test. 

.6 National Electrical Manufacturer’s Association (NEMA). 

.7 Ontario Electrical Safety Code (OESC). 

.8 Canadian Standards Association (CSA). 
 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15. 

.2 In addition to the submittal requirements identified in the above-noted sections, submit the following for 
all PART 2 – PRODUCTS. 

.3 Product Data: 
.1 Relevant information to confirm that the specifications have been met. Identify all deviations. 
.2 Identify construction materials for all pump components. 
.3 Relevant data illustrating full range of operation (on pump curves) including speed curves, if 

applicable. 
.4 Electrical motor information and specification. 
.5 Loadings imparted to the pump base. 
.6 Permissible range of vibration. 
.7 Factory finishing details. 
.8 Anchoring requirements. 
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.9 A motor performance chart exhibiting curves for motor torque, current, power factor, input/output kW 
and efficiency. Chart to also include date on motor starting and no-load characteristics. 

.4 Operation and Maintenance Data: 
.1 Operation and Maintenance Manuals. Refer to Division 1 for requirements. 
.2 Manufacturer’s installation requirements. 

.5 Quality Control Data: 
.1 Manufacturer’s certified testing results. 
.2 Manufacturer’s certificate confirming proper installation. 

 
 
1.4 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.5 MAINTENANCE AND SPARE PARTS 

.1 The Contractor shall verify and demonstrate that proper maintenance can be performed on all installed 
pumps. This includes verification that adequate cable length is provided to allow complete pump 
extraction from the wet well. 

.2 For each pump model and size, provide the following spare parts: 
.1 One set of bearings. 
.2 One set of mechanical seals. 
.3 One set of gaskets. 
.4 One impeller bolt. 
.5 Two leak detection relays. 

.3 Provide any specialty tools required to maintain the pump. 
 
 
1.6 QUALITY ASSURANCE 

.1 Pump manufacturer to provide a written certification stating that the pump(s) has(have) been installed to 
their standards. 

.2 Pumps and associated equipment to be approved to Canadian standards and must bear markings or 
labels by the Electrical Safety Authority. Refer to the Electrical Safety Code. 

.3 Pump manufacturer to have proven established network of service centres in Eastern Ontario. Service 
centres to be specialized in manufacturer’s line of pumps and stock spare parts. Each service centre to 
be capable of removing, transporting and repairing the pump in addition to supplying a rental or 
temporary unit. 

 
 
1.7 COMMISSIONING  

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 
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.2 In addition to the requirement noted in the section above, the following Factory Pump Tests are required: 
.1 Hydraulic test to confirm that pump(s) meet the operating conditions in accordance with HI 11.6 or 

ISO 9906. 
.2 Baseline Vibration Testing in accordance with HI 11.6 or ISO 9906. 
.3 All welds, cast or forged components to be inspected for cracks, shrinkage, porosity or other defects 

by means of a liquid dye penetrant to ASTM E165 standards. 
 
 
1.8 TRAINING 

.1 Refer to Division 1 and Section 15010 for Training Requirements. 
 
 
1.9 WARRANTY 

.1 Refer to Division 1 and Section 15010 for Warranty Requirements. 
 
 
PART 2 - PRODUCTS 

2.1 GENERAL  

.1 Pumps to be wet pit bottom suction, non-clog, submersible design with direct coupled motor installed 
vertically. Pump to be mounted on a rail extraction system. 

.2 Sealing of pump unit for the discharge connection to be accomplished via a metal to metal, watertight 
contact. 

.3 Pumps to be suitable for the hazard classification as indicated on the Classification Drawing.  
 
2.2 PUMP FABRICATION  

.1 Pump Casing: 
.1 Fabricate of ASTM A48 Class 35 cast iron. 
.2 Non-concentric design with smooth passages to pass any solids that may enter the impeller. 
.3 To have a replaceable suction cover insert ring in which there are spiral shaped grooves. 

.2 Impeller: 
.1 Fabricated of ASTM A48 Class 35B cast iron. 
.2 Non-clog type. 
.3 Impeller to be statically and dynamically balanced, semi-open, back swept multi-vane screw shape 

design. 
.4 Leading edge of impeller to be automatically cleaned on each revolution as it passes over suction 

cover. 
.5 Impeller leading edge to be hardened to minimum Rockwell Rc 45 and designed to handle solids and 

fibrous material typically found in municipal wastewater. 
.6 Impeller to volute clearance to be adjustable. 
.7 Impeller to be locked to the shaft by an impeller bolt. 
.8 Impeller to be coated with an alkyd resin primer. 
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.3 Shaft: 
.1 Fabricated of AISI Type 431 stainless steel. 
.2 Provide a common pump/motor single piece shaft. 

.4 Mechanical Seal: 
.1 Provide two (2) independent tandem shaft seals each with independent springs. 

.1 Provide one (1) stationary and one (1) positively driven rotating seal ring for both the upper and 
lower secondary seals. 

.2 All seal rings to be individual solid sintered rings. 

.3 Seals shall not depend upon direction of rotation for sealing. 

.4 Each pump to be provided with a lubricant chamber for the shaft sealing system. Lubricant chamber 
to be designed to prevent overfilling and to provide capacity for lubricant expansion. Seal lubricant 
chamber to have one drain and one inspection plug that is accessible from the exterior of the motor 
unit. Seal system shall not rely on the pumped media for lubrication. 

.5 A separate seal leakage chamber to be provided so that any leakage that may occur past the upper, 
secondary mechanical seal will be captured prior to entry into the motor stator housing. Such seal 
leakage shall not contaminate the motor’s lower bearing. Leakage chamber to be equipped with a 
float type switch that will signal if the chamber should reach 50% capacity. 

.5 Bearings: 
.1 Pump shaft to rotate on two (2) bearings. 
.2 Motor bearings to be sealed and permanently grease lubricated with high temperature grease. 
.3 Upper bearing to be a double row angular contact bearing designed to radial loads. 
.4 Lower bearing to be a double row angular contact ball bearing to handle both thrust and radial forces. 
.5 Bearing L10 life to be 100,000 hrs. 

.6 Discharge Assembly: 
.1 Fabricated of ASTM A-48 Class 35B cast iron. 
.2 Provided as part of the pump manufacturer’s supply. 
.3 Discharge assembly to consist of a discharge elbow designed to be anchored to the wet well invert 

unless otherwise indicated. 
.4 Sealing of the discharge assembly to the pump per Article 2.1.2 of this section. 
.5 Discharge elbow to terminate in a flange drilled to ASME B16.1 Class 125 standards. 

.7 Pump Cooling System: 
.1 Each pump to be provided with an integral motor cooling system. 
.2 A motor cooling jacket shall encircle the stator housing, providing for dissipation of motor heat 

regardless of the type of pump installation 
.3 An impeller, integral to the cooling system and driven by the pipe shaft, shall provide the necessary 

circulation of the cooling liquid through the jacket. Coolant to be a mixture of water and mono-
propylene glycol. 

.4 Cooling system to have one fill port and one drum port integral to the cooling jacket. 

.5 Cooling system to provide for continuous pump operation in liquid or ambient temperatures of up to 
40°C (104°F). Operational restrictions at temperatures below 40°C (104°F) are not acceptable. Fans, 
blowers or auxiliary cooling systems that are mounted externally to the pump motor are not 
acceptable. 

.8 Coatings: 
.1 Shop coat pumps per manufacturer’s standard finish system and colour. 
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2.3 MOTOR 

.1 Introduction type with a squirrel cage rotor, shell type design, housed in an air filled, watertight chamber, 
NEMA B Type. Stator winding and leads to be insulated with moisture resistant Class H insulation rated 
for 180°C; designed for continuous duty handling pumped media of 40°C and capable of up to 15 evenly 
spaced starts per hour; rotor bars and short circuit rings to be made of cast aluminum. 

.2 Motors to be suitable for variable frequency drives. 

.3 Three thermal switches to be embedded in the stator end coils, one per phase winding, to monitor the 
stator temperature. These thermal switches shall be used in conjunction with and supplemental to 
external motor overload protection and shall be connected to the motor control panel. 

.4 Service factor of 1.15, a voltage tolerance of plus or minus 10%. Motor to be designed for operation up to 
40°C ambient and with a temperature rise not to exceed 80°C. 

.5 Motor horsepower to be adequate so that the pump is non-overloading throughout the entire pump 
performance curve from shut-off through run-out. 

 
 
2.4 RAIL EXTRACTION SYSTEM 

.1 Pump to be mounted on a rail extraction assembly allowing the removal of the pumps from the wet well 
without the need for tank entry, tank unwatering or the need for anchor bolt removal. 

.2 Rails to be fabricated of 304 stainless steel and to span the entire depth of the wet well as indicated on 
the drawings. Rail size and intermediate rail supports as recommended by pump manufacturer. Rails to 
be supported at the top of the wet well by a bracket designed to maintain guide rail alignment. 

.3 Single rail and cable guide systems will not be acceptable. 

.4 Provide a stainless steel extraction chain complete with a stainless steel hook to securely hold the chain 
in place when not in use. Safe working load of chain to be at least 40% greater than the weight of the 
pump. 

 
 
2.5 POWER CABLE 

.1 Cable entry seal to be designed to ensure a watertight and submersible seal. Cable entry to consist of a 
single, cylindrical elastomer grommet, flanked by washers, all having a close tolerance fit against the 
cable outside diameter and the entry inside diameter and compressed by the body containing a strain 
relief function, separate from the function of sealing the cable. 

.2 Assembly to allow the changing of the cable when necessary, using the same entry seal. Cable entry 
junction chamber and motor to be separated by a stator lead sealing gland or terminal board that will 
isolate the interior from foreign material gaining access through the pump top. Epoxies, silicones or other 
secondary sealing systems will not be considered acceptable. 

.3 Provide shielded power and control cables for each pump sized according to the OESC and CSA 
standards and to be of sufficient length to reach the junction box without the need of any splices 
(coordinate with Electrical subcontractor). 
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.4 Outer jacket of cable to be oil resistant, chloroprene rubber. Motor and cable to be capable of continuous 
submergence underwater without loss of watertight integrity to a depth of 20 metres, minimum. Control 
cable to be provided with a minimum of twelve conductors, minimum. Exact length and conductor count 
to be coordinated with site requirements. 

 
 
2.6 PUMP PROTECTION  

.1 A leakage sensor shall be provided in both the pump electrical junction box and the seal leakage 
chamber. 

.2 Provide a supervisory relay to monitor both motor winding temperature switches and leakage sensors. 

.3 Supervisory relay shall be provided with a minimum 5A at 120 VAC Form C dry contact rating and shall 
be suitable for remote interfacing with pump control circuits and installation by the Electrical Contractor 
into the plant’s motor and starter cabinets. Supervisory relay power supply to be 120 VAC or 24 VAC/DC 
and shall be finalized during shop drawing review. 

 
 
2.7 CONTROLS 

.1 Refer to the Contract Drawings and Process Control Narratives for the proposed pump control 
methodology. 

.2 Pumps will be controlled through a programmable logic controller (PLC). The PLC will be provided as 
part of Division 16. 

.3 Pump starters and variable frequency drives will be provided as part of Division 16. 

.4 Unless otherwise noted, all instrumentation external to the pump, as well as any instrumentation 
mounting accessories, will be provided as part of Division 17. 

 
 
2.8 SPECIFIED PRODUCT  
 

Pump Specified Model 

Raw Sewage Wet Well 
Pumps 

Flygt, NP 3153 and 3202 Series complete with 
minicas monitoring system as provided by Xylem 
(Flygt) 

Decant Wet Well Pumps Flygt. NP 3085 Series complete with minicas 
monitoring system as provided by Xylem (Flygt) 

 
 
2.9 ALTERNATE MANUFACTURERS 

.1 Alternate Manufacturers: 
.1 Sulzer ABS. 
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PART 3 - EXECUTION  

3.1 INSTALLATION 

.1 Pump and associated accessories are to be installed as per manufacturer’s written instructions. 

.2 Install pump assembly so that vibrations do not exceed the limits recommended in the Hydraulic Institute 
Standards. 

.3 Surface preparation and field painting to be in accordance with Section 15020 and Division 9 
requirements. 

 
 
3.2 IDENTIFICATION 

.1 Pumps to be tagged consistent with the Contract Drawings and the requirements of Section 15020. 
 
 
3.3 SUPPLEMENTS 

.1 Pump Schedule included at the end of this section. 
 
 
 

END OF SECTION 



PROCESS SUBMERSIBLE PUMP SCHEDULE

I.D. DESCRIPTION
OPERATING POINT 'A' OPERATING POINT 'B' FLUID

TYPE RPM
MOTOR FIELD WORK

COMMENTSFLOW TDH EFF. FLOW TDH EFF. RATING VOLT PH
SUPPLIED BY INSTALLED BY WIRED BY COMM. BY

L/s m % L/s m % HP V

EC5

PROCESS SUBMERSIBLE PUMP SCHEDULE

I.D. DESCRIPTION
OPERATING POINT 'A' OPERATING POINT 'B' FLUID

TYPE RPM
MOTOR FIELD WORK

COMMENTSFLOW TDH EFF. FLOW TDH EFF. RATING VOLT PH
SUPPLIED BY INSTALLED BY WIRED BY COMM. BY

L/s m % L/s m % HP V

EC5 EngCAD Database Data Exported on: 1/15/2025 7:02:26 PM

P 1101 RAW SEWAGE PUMP NO. 1 62.5 10.3 RAW
SEWAGE

1760 15 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G77 22 7.7 57

P 1102 RAW SEWAGE PUMP NO. 2 62.5 10.3 RAW
SEWAGE

1760 15 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G77 22 7.7 57

P 1103 RAW SEWAGE PUMP NO. 3 125 11.8 RAW
SEWAGE

1170 35 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G79 43 7.7 62

P 1104 RAW SEWAGE PUMP NO. 4 125 11.8 RAW
SEWAGE

1170 35 600 3 PROVIDE INVERTER DUTY MOTOR SUITABLE FOR
USE WITH A VFD.

M M E G79 43 7.7 62

P 7301 DECANT PUMP NO. 1 9.0 13.3 DECANT 3440 4 600 3 M M E G51

P 7302 DECANT PUMP NO. 2 9.0 13.3 DECANT 3440 4 600 3 M M E G51

PROCESS SUBMERSIBLE PUMP SCHEDULE SECTION: 11306.01
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M = MECHANICAL CONTRACTOR
E = ELECTRICAL CONTRACTOR
G = GENERAL CONTRACTOR
EX = EXISTING EQUIPMENT
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100 COUNTY ROAD 64, BRIGHTON ONTARIO

FIELD WORK NOTATION



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

PREFABRICATED PUMP STATIONS 
Section 11312 

Page 1 of 8 
April 2025 

 
 
PART 1 - GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 This section covers the design, pre-fabrication, supply, pre-assembly, installation, testing and 
commissioning of a complete fiberglass reinforced plastic (FRP) sewage pump station to be 
installed in the vertical position with concrete buoyancy ring placed around the circumference of 
the station as per the Drawings.  

.2 The station shall consist of an all FRP tank, including top and bottom, all internal piping, 
including valves, electric submersible pumps, electrical, and other components and accessories 
necessary for a complete functional and reliable operation. 

.3 Pump station will receive raw sanitary sewage overflow and WAS supernatant from the EQ 
Lagoon. 

.4 Prefabricated pump station controls, including instrumentation supply will be by Division 17. 
 
 
1.2 REFERENCES 

.1 The following is a list of standards utilized in this section. Unless otherwise specifically noted, 
the references indicated shall be the latest standard adopted by the regulatory agency as of 
tender date. 
.1 American Society of Mechanical Engineers (ASME): 

.1 ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Classes 25, 125 and 250. 

.2 ASME RTP-1 - Reinforced Thermoset Plastic Corrosion-Resistant Equipment. 
.2 American Society for Testing and Materials (ASTM): 

.1 ASTM A48: Standard Specification for Gray Iron Castings. 

.2 ASTM A126: Standard Specification for Gray Iron Casting for Valves, Flanges and Pipe 
Fitting. 

.3 ASTM D3299: Standard Specification for Filament Wound Glass Fiber Reinforced 
Thermoset Resin Corrosion Resistant Tanks. 

.4 ASTM D4097: Standard Specification for Contact Molded Glass Fiber Reinforced 
Thermoset Resin Corrosion Resistant Tanks. 

.3 Amec: 
.1 Amec 4S-10.01 Manufacture and Installation for FRP Structures 

.4 American Water Works Association (AWWA): 
.1 AWWA C-590-01: Standard for Fiberglass Pressure Pipe 

.5 Ontario Ministry of Labour. 

.6 Ontario Electrical Safety Code. 
 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Product Data: 
.1 Pump station fabrication details. 
.2 Pump station general arrangement drawing including overall dimension, location and sizes 

of openings, restraints, supports, fittings, weight, ladders and accessories. 
.3 Submit pump, valving and piping data in accordance with referenced specification sections. 
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.4 Submit FRP tank drawings showing all design loads and standards stamped by a 
professional engineer, licensed in the province of Ontario. Drawings to include design and 
detailing of all structural components associated with the tank, including but not limited to; 
buoyancy anchorage, tank walls and slabs, ladders, platforms, guardrails, hatches, 
anchorage, etc. 

.2 Operation and Maintenance Data: 
.1 Operation and Maintenance Manuals. Refer to Division 1, Section 01780 for requirements. 
.2 Installation requirements. 
.3 Copy of all Product Data information. 
.4 Start-up, operating and safety instructions for the system. 
.5 Operating and maintenance information for all supplied equipment. 
.6 Recommended tank inspection intervals. 

.3 Quality Control Data: 
.1 Manufacturer’s certificate confirming proper installation. 
.2 Manufacturer’s certified testing results including: 

.1 Resign gel testing. 

.2 Wall thickness testing. 

.3 Visual inspection. 

.4 24-hour hydrostatic test. 

.4 Manufacturer to provide a summary of all tank calculations stamped by an engineer licensed in 
the province of Ontario. 

 
 
1.4 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.5 MAINTENANCE AND SPARE PARTS REQUIREMENTS 

.1 The Contractor shall verify and demonstrate that proper maintenance can be performed on all 
installed equipment. 

.2 The Contractor shall verify and demonstrate that pumps are provided with adequate cable 
length for complete extraction out of the pump station. 

.3 Refer to Section 11306 for pump maintenance and spare parts requirements. 
 
 
1.6 QUALITY ASSURANCE 

.1 Pump station manufacturer to have a minimum of 10 years of pump station design and 
fabrication experience. 

.2 Manufacturer to provide a written certification stating that the tanks have been installed to their 
satisfaction. 
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.3 Equipment to be approved to Canadian standards and must bear markings or labels by the 
Electrical Safety Authority. Refer to Electrical Safety Code. 

 
 
1.7 COMMISSIONING 

.1 Refer to Division 1 for Commissioning Requirements. 
 
 
1.8 TRAINING 

.1 Refer to Division 1 for Training Requirements. 
 
 
1.9 WARRANTY 

.1 Refer to Division 1 for Warranty Requirements. 
 
 
PART 2 - PRODUCTS 

2.1 GENERAL 

.1 Provide a prefabricated FRP duplex sewage pump station intended for direct burial installation 
in the vertical position as illustrated on the drawings and as specified herein. 

.2 Pump station to consist of an FRP wet well, electrical submersible pumps, all internal process 
piping and valves, and all accessories required for a complete and functioning operation with 
the exception of controls provided by Division 17. 

.3 Supplier shall be responsible to provide attachments, reinforcement, anchor bolts or hold down 
devices to resist buoyancy uplift. 

.4 All materials in station to be of a non-corrosive nature to minimize long term corrosion. 

.5 Station to be pre-assembled with all equipment installed except for the pumps and electrical 
hook-ups. 

 
 
2.2 FRP WET WELL CHAMBER 

.1 Tank(s) to be designed and fabricated in accordance with ASTM D3299 and/or ASTM D4097 
unless modified by this section. 

.2 A safety factor of four (4) on the minimum ultimate tensile strength of the laminate to be used in 
designing the wall, bottom and roof thickness of the station, taking into account all normally 
imposed loads arising from flotation, soil pressure, normal backfill, handling loads, operating 
loads and static loads imposed by equipment used in hoisting the pumps in and out of the 
station.  
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.3 The anchorage of the FRP Wet Well Chamber to the concrete buoyancy slab shall be designed 
for a factored load of 1.25 x buoyancy uplift force calculated for groundwater table below grade 
(noted on drawings) or 1.1 x buoyancy uplift force calculated for groundwater table taken at 
grade, whichever is greater.  

.4 Main chamber to be a vertical cylinder made integrally with a reinforced bottom capable of 
withstanding a full hydrostatic head from the exterior of the tank while the station is completely 
empty. 

.5 Station bottom to include 150 mm at minimum, knuckle radius smooth molded corners to 
minimize build-up of solids. Bottom to be cored for stiffness with solid sections where pump 
anchor bolts are located. These bolts are to be permanently laminated into the solid section and 
sealed. 

.6 The shell section will be made of FRP using the filament winding process. Chamber will also be 
constructed to handle external ground load inherent at its proposed installation location and 
also withstand both corrosive environments of liquids inside and outside the wet well. Filament 
wound external reinforcing ribs to be provided for additional strength against buckling and also 
provide a method of securing the support lugs. Quantity and size of these ribs to be calculated 
for each application. Main chamber is for mounting and removal of submersible pumps. Interior 
finish to be a smooth gel coat finish. 

.7 Construction: 
.1 Interior finish to be a 100-mil thick vinyl ester epoxy coating suitable for a sanitary sewage 

environment. Resin for the corrosion liner and structural layers to be a premium grade 
isopthalic polyester at minimum and must be able to resist the corrosive effect of the 
installation. Glass fibre reinforcing materials other than surfacing veil to be commercial 
Grade “E” type glass. 

.2 All FRP laminates to have a corrosion liner on surfaces that are exposed to the corrosive 
environment and a structural laminate. Tank shell and its external reinforcing ribs to use the 
filament winding process for the structure. Structural laminate to be by the hand lay-up 
method for all sections or parts other than the tank shell. 

.3 Surface of liner exposed to corrosive medium to be resin rich reinforced with a “C” grade 
surfacing veil. Veil to be saturated with white pigmented resin or ISO-NPG white gelcoat. 
Layer to be .25 mm thickness. Liner behind surface to have a minimum thickness of 2.54 
mm and to be reinforced with not less than 20% and not more than 30% by weight of non-
continuous chopped strand mat. Inside surface to be a smooth molded surface. Corrosion 
liner to be free of air and voids for optimum corrosion resistance. 

.4 Once liner is completed and cured, remainder of wall thickness of FRP laminates to be built 
up to provide sufficient strength to meet mechanical requirements. 

.5 All inside surfaces should be smooth and free of cracks and crazing. Inside surface will be 
pigmented or gel coated to a bright white finish. All surfaces other than those made in 
contact with the mold surface to be coated with air-inhibited resin or gelcoat, this includes 
any cut edges of laminates. 

.6 All external surfaces to be resin coated with an air inhibited resin coat, including any drilled 
holes, ground areas or cut edges. Portion of station above ground level to be painted using 
a gelcoat with UV inhibitors and air inhibitor additives. Field coordinate colour with 
Consultant. 

.7 All bolting hardware to ASTM A276 316 stainless steel. 

.8 Provide minimum four stainless steel lifting lugs capable of lifting the entire pump station as 
required during transportation and installation. All lugs are to be below grade once 
backfilling has been completed.  
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.9 Provide sufficient amount of lugs to secure the pre-fabricated station to the concrete base. 
Materials and design shall be similar to the lifting lugs, with the exception that a bolt through 
lug is not allowed near the station bottom, unless a base support skirt is part of the tank. 
The bottom external reinforcing rib shall be placed as near to the bottom as possible to 
encapsulate this rib in the second concrete pour.  

 
 
2.3 INTERMEDIATE SERVICE PLATFORM 

.1 Wet well to be provided complete with an intermediate Aluminum or FPP platform capable of 
withstanding a specified concentrated load of 250 kg plus the dead weight of one of the pumps 
will form a service area with sufficient servicing space in the upper section of the main chamber. 
All bolting hardware to be 316 stainless steel minimum. Hinged access hatches within the 
platform to be sized for the removal of pumps furnished and capable of handling the weight of 
one. Valves to be located above platform to facilitate operation and maintenance. Any bolting 
through the tank wall is to be sealed and laminated over on the exterior to prevent internal or 
external seepage. 

.2 The guardrails around the service platform shall be designed in accordance with Ontario 
Building Code 2012 for access ways to equipment platforms. This shall include a specified load 
of 1.0 kN applied at any point on the guardrail to produce the most critical effect as well as 
vertically applied specified load of 1.5 kN/m applied at the top of every required guard. These 
loads need not be considered to act simultaneously.  

 
 
2.4 ACCESS LADDER 

.1 Wet well to be complete with 316 stainless steel access ladder to provide safe access to station 
bottom and intermediate platform complete with safety post. Ladder construction and supports to 
be capable of holding two people at one time (2 x 1.1kN specified load on consecutive 
attachment points or 1.1 kN specified load on a rung). Access ladder to meet or exceed the 
requirements of the Ontario Ministry of Labour for Fixed Access Ladders. Provide removable 
access panel to access ladder to station bottom as required.  

 
 
2.5 ACCESS HATCHES 

.1 Provide three (3) aluminum lockable entrance covers sized for pump removal and wet well 
access. Access cover to be non-slip, gasketed, and weathertight complete with 316 stainless 
steel hardware. Refer to drawings for additional requirements. Each access cover shall be 
suitable to support a concentrated load of 18 kN (over 120 mm x 120 mm) or a uniformly 
distributed load 14.4 kPa, whichever is greater effect. Cover doors are to be designed to be 
maintained in the vertical position when open by cover stays or pneumatic cylinders. 

 
2.6 INFLUENT AND DISCHARGE CONNECTIONS 

.1 Refer to drawings for all influent and discharge connections and their respective locations. All 
connections to tank wall to be machined spigot and fabricated from FRP and laminated to tank 
wall with inside and outside lay-ups using laminated resins equivalent to rein used in shell 
construction. Machined spigot to be 12 mm thick minimum. A 150 mm long portion of machined 
end is required for proper fit-up to field connections. 
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2.7 AIR VENTS 

.1 Pump station to be complete with 316 stainless steel inlet and exhaust vent approximately sized 
based on the incoming flow rates. Locate the inlet and exhaust location to prevent short 
circuiting of the ventilation air with one vent terminating just above the high-water level elevation 
and the other terminating just below the wet well cover. Provide gooseneck c/w 316 stainless 
steel birdscreen on both inlet and exhaust vents to an elevation minimum 1 m above the top of 
the wet well. 

 
 
2.8 PUMPS 

.1 Pumps are scheduled and specified in Section 11306; however, they are to be provided by the 
pump station supplier to ensure a complete and functioning system. 

.2 Pumps to be submersible mounted on a rail extraction system. 

.3 Pump station manufacturer to include an integrally mounted stainless-steel hook for each pump 
to support the pump extraction chain. Locate hooks near top access hatch. Coordinate with 
drawings. 

.4 Pumps for the pump station are to match the other pumps on site provided under Section 
11306.  

 
 
2.9 PROCESS PIPING 

.1 Refer to Specification Section 15349 for all process piping requirements. 

.2 Refer to Specification Section 15060 for pipe supporting requirements. 

.3 Pipe material within pump station to be Stainless Steel: 
.1 To Section 15349 requirements. 

 
 
2.10 VALVES 

.1 Refer to Specification Section 15100 for all valve requirements. 

.2 Valve types as scheduled. 

.3 Valves provided for the pumps station are to be of the same manufacturer and model for the 
valve type as the rest of the valves on the site provided under Section 15100. 

.4 Provide all valves and components indicated on P701. 
 
 
2.11 CONTROLS 

.1 Pump controls to be provided by Division 17 Contractor. 
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.2 Level control will be accomplished through a station mounted ultrasonic level sensor provided 
by Division 17. Provide all mounting hardware are required. coordinate exact placement of 
sensor with manufacturer prior to installation.  

.3 A backup station mounted radar level sensor will be provided by Division 17.  

.4 An additional high level flow sensor will be provided by Division 17. Provide stainless steel 
mounting hooks and hardware to hang the cables as required and allow for maintenance 
removal of the instrument without entry into the wet well. Pump station manufacturer to provide 
and factory install stainless steel float hanger as well as intermediate stainless steel sway rings.  

.5 Coordinate with Division 17 contractor for instrument details. 

.6 Refer to the process instrumentation diagram and Section 17500 – Control Narratives General 
Overview for the control intent of the prefabricated pump station system. 

 
 
2.12 ELECTRICAL 

.1 Only equipment essential for the operation of the pump shall be installed inside. Where 
possible, all switches and junction boxes, etc., to be located outside to avoid corrosion or flood 
damage. All electrical wiring of the pump station will be designed and supplied by the 
manufacturer in accordance with The Ontario Electrical Code Latest Edition. Pump power 
cables to be provided in sufficient length to run directly to the junction box via an external 
conduit provided by others. Conduit fittings and strain relief connectors to be provided in 
sufficient number and size to permit installation within the pump station. Electrical conduit 
piercing tank wall to be done in a watertight fashion. 

.2 Lighting in wet well to be an explosion-proof system installation. Provide two (2) explosion-proof 
LED type light fixtures of sufficient size to illuminate pumping station above the platform. 
Provide accessible light switch in close proximity to access ladder. Provide PVC coated rigid 
conduit, junction boxes and fittings as is necessary to allow for final terminations by the 
installation contractor from below grade conduit. 

.3 Hatches, ladder and electrical conduit to be provided in a manor that will permit electrical 
bonding from two (2) below grade bare4/0 AWG ground wires. 

.4 Embed fibreglass unistrut in well perimeter above platform to facilitate the installation of 8x103 
mm RPVC conduit by the electrical contractor without damage to wetwell. Provide 360’ 
coverage at 1 m intervals at elevation of below grade conduit penetrations.  

 
 
2.13 SPECIFIED PRODUCT 

.1 Barski Industries: Xylem Barski Custom Pump Station. 
 
 
2.14 ALTERNATE MANUFACTURER 

.1 Precision Service & Pumps complete with ABS pumps. 

.2 Grundfos. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

.1 Install pump station in accordance with both the manufacturer’s and O&M written instructions. 

.2 Manufacturer to confirm location and elevation of all piping connections with the Contractor 
prior to fabrication. Obtain Consultant approval prior to any modifications resulting from 
discrepancies. 

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY  

.1 This section covers the supply, installation, testing and commissioning of a vertical wet pit re-circulator 
chopper pump. 

.2 Refer to the Pump Schedule for pump quantities and design operating parameters. 

.3 Refer also to the drawings for additional installation requirements. 
 
 
1.2 REFERENCES 

.1 The following is a list of standards utilized in this section. Unless otherwise specifically noted, the 
references indicated shall be the latest standard adopted by the regulatory agency as of tender date. 
.1 American Society of Mechanical Engineers (ASME): 
.2 ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings. 

.2 American Society for Testing and Materials (ASTM): 
.1 ASTM A48: Standard Specification for Gray Iron Castings. 
.2 ASTM E165: Standard Practice for Liquid Penetrant Examination for General Industry. 

.3 American Iron and Steel Institute (AISI). 

.4 Hydraulic Institute Standards: 
.1 HI 14.6: Standard for Rotodynamic Pumps for Hydraulic Performance Acceptance Tests. 

.5 International Organization for Standardization (ISO): 
.1 ISO 9906: Rotodynamic Pumps – Hydraulic Performance Acceptance Test. 

.6 National Electrical Manufacturer’s Association (NEMA). 

.7 Ontario Electrical Safety Code (OESC). 

.8 Canadian Standards Association (CSA). 
 
 
1.3 INFORMATIONAL SUBMITTALS  

.1 Provide submittals in accordance with Division 1 and Division 15, Section 15010. 

.2 In addition to the submittal requirements identified in the above-noted section, submit the following for all 
PART 2 – PRODUCTS. 

.3 Product Data: 
.1 Relevant information to confirm that the specifications have been met. 
.2 Identify construction materials for all pump components. 
.3 Relevant data illustrating full range of operation (on pump curves) including speed curves, if 

applicable. 
.4 Electrical motor information and specification. 
.5 Loading imparted to the pump base. 
.6 Permissible range of vibration. 
.7 Factory finishing details. 
.8 Anchoring requirements. 

.4 Operation and Maintenance Data: 
.1 Operation and Maintenance Manuals. Refer to Division 1 for requirements. 
.2 Manufacturer’s installation requirements. 
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.5 Quality Control Data: 
.1 Manufacturer’s certified testing results. 
.2 Manufacturer’s certificate confirming proper installation. 

 
 
1.4 CLOSEOUT SUBMITTALS  

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.5 MAINTENANCE AND SPARE PARTS 

.1 The Contractor shall verify and demonstrate that proper maintenance can be performed on all installed 
pumps. 

.2 For each pump model and size, provide the following spare parts: 
.1 One set of bearings. 
.2 One set of mechanical seals. 
.3 One set of gaskets. 
.4 One set of cutter bars. 
.5 One impeller. 

.3 Provide any specialty tools required to maintain the pump. 
 
 
1.6 QUALITY ASSURANCE 

.1 Pump manufacturer to provide a written certification stating that the pump(s) has(have) been installed to 
their standards. 

.2 Pumps and associated equipment to be approved to Canadian standards and must bear markings or 
labels by the Electrical Safety Authority. Refer to the Electrical Safety Code. 

.3 Pump manufacturer to have proven established network of service centres in Eastern Ontario. Service 
centres to be specialized in manufacturer’s line of pumps and stock spare parts. Each service centre to 
be capable of removing, transporting and repairing the pump in addition to supplying a rental or 
temporary unit. 

.4 Pumps to be factory tested to HI 14.6 Standard Grade 3B. 
 
1.7 COMMISSIONING 

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 
 
 
1.8 TRAINING 

.1 Refer to Division 1 and Section 15010 for Training Requirements. 

.2 All pumps will require training 
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1.9 WARRANTY 

.1 Refer to Division 1 and Section 15010 for Warranty Requirements. 
 
 
PART 2 - PRODUCTS  

2.1 GENERAL  

.1 Chopper pump to be capable of pumping scum typically found in municipal wastewater. 

.2 All guarding to be to CSA Z432 and to OSHA standards. 

.3 Coordinate with Contractor’s designer for seismic support systems and provide all necessary 
attachments and reinforcing of equipment. 

.4 Nuts, bolts and other fasteners to be Type 316 stainless steel. 

.5 Pumps to be suitable for the hazard classification as indicated on the Classification Drawing.  
 
 
2.2 PUMP FABRICATION  

.1 Pump Casing: 
.1 Fabricate of ductile cast iron. 
.2 Casing to be of volute or semi-volute design. Casing to be smooth and free of blow holes and 

imperfections. 
.3 Casing to include a replaceable steel cutter with a Rockwell C Hardness of Rc 60. Cutter to have 

adjustable clearance between it and the impeller for debris removal. 

.2 Impeller: 
.1 Fabricated of cast alloy steel with a Rockwell Hardness of Rc 60. 
.2 Impeller to be a semi-open type with pump out vanes to reduce seal area pressure. 
.3 Chopping of material to be accomplished by the action of the cupped and sharpened leading edges 

of the impeller moving across the cutter mounted on the pump suction opening. 
.4 Impeller to be keyed to the shaft and secured to the shaft with a Hardened Rockwell Rc 60 cutter nut. 

Nut to be designed to prevent binding of debris. 

.3 Cutter Bar Plate: 
.1 Fabricated of heat-treated alloy steel with a Rockwell Rc 60 Hardness. 
.2 Cutter bat to be recessed into the pump bowl and have at least two (2) shear bars mounted across 

the pump inlet. 

.4 Upper Cutter: 
.1 Fabricated of heat treated AISI 4140 allow steel with a Rockwell Rc 60 Hardness. 
.2 Cutter to be threaded into the casing behind the impeller and designed to cut against the impeller. 
.3 Cutter teeth to be positioned close to the centre of the shaft rotation in order to minimize cutting 

torque. 
.4 The ratio of the upper cutter diameter to shaft diameter to be 3.0 or less. 
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.5 Recirculation Nozzle Assembly: 
.1 Valve body fabricated of ductile iron. 
.2 Valve disk fabricated of 316 stainless steel. 
.3 Chopper pump to be fitted with a recirculation nozzle assembly to permit wet well contents to be 

fluidized prior to being discharged. 
.4 Recirculation nozzle to have a minimum adjustable range of 180 degrees horizontally and 45 

degrees vertically. 
.5 Automated valve to be connected to the pump discharge to direct flow either to the nozzle or to 

the discharge flange. 
.6 Automatic Valve Actuator: 

.1 Locate actuator on pump base. Actuator to be suitable for exterior installation with a NEMA 7 
and NEMA 4X rating. 

.2 Actuator to be suitable for an electrical classification of Class 1 Zone 2. 

.3 Linear ball screw type actuator to be used to provide intermittent valve positioning. 

.4 Actuator to have a free-wheeling feature to prevent over-travel and the end of the stroke. 

.5 Capacitor used for motor starting to be included in the design. 

.6 Square nut actuator to be included to override the actuator for manual operation. 
.7 Operating levers to extend through the pump deck plate for manual control of nozzle direction. 

.6 Pump Shaft: 
.1 Fabricated of heat-treated alloy steel. 
.2 Shaft column to be minimum 100 mm diameter and to be leaktight. 
.3 Shaft coupling to be elastomeric type with a minimum 1.5 service factor based on the rated pump 

horsepower. 

.7 Bearings: 
.1 Bearings with limited accessibility to be oil bath lubricated. 
.2 Readily accessible bearings may be grease lubricated. 
.3 Bearing to be either a double row angular contact ball bearing or two (2) back-to-back mounted 

single row angular contact ball bearings. 
.4 Bearing life rated for L10 100,000 hrs. 

.8 Seals: 
.1 Cartridge-type mechanical seal with Viton O-rings, silicon carbide faces and integral stainless steel 

sleeve. 

.9 Oiler: 
.1 Pump to be provided with an automatic oiler to be located in an accessible location outside of the wet 

well. 
.2 Oiler to shut pump down on low oil level. 

.10 Pump Discharge: 
.1 Pump assembly to be mounted vertically and terminate with an ASME B16.5 Class 150 flange. 
.2 Provide a pressure gauge on the discharge piping above the deck plate. 

.11 Pump Box Plate: 
.1 Fabricated minimum 12 mm carbon steel coated as indicated herein. 
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2.3 COATINGS 

.1 Pump to be factory finished with epoxy primer and epoxy finish coating; each with an average 5-8 
mm thickness. 

.2 Any surface preparation and field painting to be done in accordance with Section 15020 and 
Division 9. 

 
 
2.4 MOTOR 

.1 TEFC motor suitable for an electrically rated Class 1 Zone 2 environment. 

.2 Motor to meet the requirements of Section 15053. 

.3 Size requirement as scheduled. 

.4 Motor to be supplied with drip cover for outdoor installation. 
 
 
2.5 CONTROLS 

.1 Refer to the Contract Drawings and Process Control Narrative for the proposed control methodology. 

.2 The pumps will be controlled through a Programmable Logic Controller (PLC). The PLC will be 
provided as part of Division 16. 

.3 Pump starters will be provided as part of Division 16. 

.4 Unless otherwise noted all instrumentation external to the pump, as well as any instrumentation 
mounting accessories, will be provided as part of Division 17. 

 
 
2.6 SPECIFIED PRODUCT  

.1 Vaughan Model V4KR. 

.2 Alternate Manufacturers 

.1 Hayward Gordon. 

.2 Approved Equal. 
 
 
PART 3 - EXECUTION 

3.1 INSTALLATION  

.1 Chopper pumps complete with all accessories are to be installed in accordance with manufacturer’s 
written instructions. 
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3.2 IDENTIFICATION 

.1 Pumps are to be tagged consistent with the Contract Drawings and the requirements of Section 
15020. 

 
 
3.3 SUPPLEMENTS 

.1 Pump Schedule included at the end of this section. 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 The General Contractor is to provide complete screening system within the Headworks Building in 
compliance with these specifications and as shown on the Drawings.  

.2 Screening system provisions include one (1) manual bar screen c/w drying pan and rake, one (1) inline 
channel grinder, one (1) mechanical cylindrical auger screen, one (1) horizontal screenings conveyor, a 
screenings bagging system, and a centralized screening system local control panel serving all the above 
equipment. Coordinate equipment supply with this specification and the drawings. 

.3 The Screening Equipment Supplier is to provide a complete package to include all necessary 
components, including mounting brackets, supports, drives, guards, controls and electrical to limits 
indicated herein. Generally, unless indicated otherwise, the supplier is to provide a complete and working 
system to satisfy performance requirements and general intent specified in these documents.  

.4 Unless noted otherwise. all electrical components installed in the Headworks Building shall be suitable for 
a CEC Zone 1, Group D electrical classification. 

 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted otherwise, 
the reference indicated shall be the latest standard adopted by the regulatory agency as of the tender 
date. 
.1 American Iron and Steel Institute (AISI). 
.2 American Gear Manufacturers Association: (AGMA). 
.3 American Society of Mechanical Engineers (ASME): 
.4 Canadian Electrical Code( CEC) 
.5 Canadian Standards Association: (CSA): 

.1 CSA Z432 – Safeguarding of Machinery. 
.6 National Electrical Manufacturers Association: (NEMA). 
.7 Underwriters Laboratory (UL and cUL). 
.8 Hydraulic Institute Standards: 

 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15. 

.2 Informational submittal required for all PART 2 – PRODUCTS specified herein. 

.3 In addition to the submittal requirements of Division 1 and Division 15, submit the following: 
.1 Product Data  

.1 Identify construction materials for all screening system components. 

.2 Relevant data illustrating full range of operation including speed curves, if applicable. 

.3 Electrical motor information and specification. 

.4 Loadings imparted to each piece of equipment. 
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.5 Permissible range of vibration. 

.6 Factory finishing details. 

.7 Anchoring requirements. 

.8 A motor performance chart exhibiting curves for motor torque, current, power factor, input/output 
kW and efficiency. Chart to also include data on motor starter and no-load characteristics. 

.9 Noise characteristics of equipment. 

.10 Provide Instrumentation and Control Systems submittals including, but not limited to the 
following: 
.1 Piping and Instrumentation Diagrams (P&IDs). 
.2 General Arrangement Drawing (GA). 
.3 Process Control Narrative. 
.4 Control Panel layout complete with component bill of materials. 
.5 Panel product shop drawings for utilized PLC controllers, power supplies, controller cards, 

touch screen interface, intrinsically safe relays, terminal block, surge protective devices, 
starters and drives. 

.6 Field instrumentation product shop drawings and data sheets. 

.7 Control Panel schematics and wiring diagrams, including field loop diagrams and network 
schematics. 

.8 All HMI screens. 

.9 PLC program. 

.10 Field instrument classification ratings as well as specific installation details. 
.2 Maintenance Data: 

.1 Operation and Maintenance Manuals in accordance with Division 1. 

.2 Manufacturer’s installation requirements. 

.3 The Screening Equipment Supplier is to submit all operating constraints and design requirements 
related to the successful commissioning of the screening system equipment. 

.3 Quality Control Data: 
.1 A certificate of proper installation submitted on OEM letterhead, signed by the Manufacturer or 

their representative and certifying that the equipment has been installed in accordance with their 
installation instructions. 

.2 Factory testing reports. 
 
 
1.4 DELIVERY, STORAGE AND HANDLING 

.1 Refer to Division 1 for delivery, storage and handling requirements. 

.2 All equipment delivered to the site shall be stored in accordance with the manufacturer’s instructions. 
 
 
1.5 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.6 MAINTENANCE AND SPARE PARTS 

.1 Maintenance and spare parts to be in accordance with Division 1 requirements. 

.2 Contractor shall verify and demonstrate that proper maintenance can be performed on equipment and 
material installed. 
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.3 Provide the following spare parts for the screening system: 
.1 One (1) auger brush kit. 

.4 Provide any specialty tools required for maintenance. 
 
 
1.7 QUALITY ASSURANCE 

.1 Published equipment performance ratings for manufactured items to be based on physical tests carried 
out by the Manufacturer or an independent testing agency in accordance with accepted industry 
standards, or as specified. Conformance to codes and standards to be confirmed by an independent 
testing agency at supplier’s cost if proper supporting evidence cannot be provided. 

.2 Provide all equipment from Single Manufacturer where applicable.  

.3 Manufacturers of screening equipment to be regularly engaged in production of equipment of type and 
size specified. Provide list of references with a minimum of 5-10 years of continuous operating 
experience demonstrating equipment use in similar installations. 

.4 Manufacturer to have service center located in Eastern Ontario capable of undertaking equipment 
servicing, inspections and repairs as well as stocking non-custom spare parts.  

.5 Guarding to meet OSHA and CSA Z432 requirements.  

.6 All electrical installation and components shall comply with CSA and local electrical authority. 

.7 Electrical Equipment not bearing a CSA label requires an ESA field approval. 

.8 Where required by Authority having jurisdiction, equipment shall bear a ULC or UL label. 
 
 
1.8 COMMISSIONING 

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 

.2 Following installation and initial checkout by the installation Contractor, the manufacturer is to provide a 
factory trained technician to commission the screening system. 

.3 Screening manufacturer to provide a checklist of items to be completed by the General Contractor prior 
to beginning commissioning 

.4 Factory Testing: 
.1 Factory test centralized control panel in conjunction with related process equipment in order to verify 

a complete and operational system as well as related interlocks and operational sequencing prior to 
shipping. Network connectivity as well as PLC based monitoring and alarming shall be fully 
verified. Factory testing to be carried out in the presence of the Consultant. 

.2 Controls and motors to be factory tested and reports are to be provided to the Consultant and the 
Owner prior to shipment of the equipment. 
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.5  Manufacturer’s Services: 
.1 Screening PLC Control System Review Meeting: The Screening Equipment Supplier shall allow for 

three (3) meetings each consisting of four (4) hours on site to review and coordinate Screening 
System PLC control narratives, alarming, screen layouts, and remote monitoring over the 
construction of the new Screening System. These meetings are to be at the 60%, 90% and 99% 
programming completion stages. 

 
 
1.9 TRAINING 

.1 Refer to Division 1 and Section 15010 for Training Requirements. 

.2 Training required for the grinder, mechanical screen, screenings conveyor and associated 
appurtenances. 

.3 Only following commissioning and acceptance of screen installation by the Consultant, the factory 
technician is to provide training in the operation and maintenance of the equipment using the 
maintenance manual provided.  

 
 
1.10 WARRANTY 

.1 Refer to Division 1 and Section 15010 for Warranty Requirements. 

.2 The Manufacturer shall provide a warranty for the equipment specified in this Section. Such warranty 
shall cover all defects or failures of materials or workmanship which occur as the result of normal 
operation and service except for normal wear parts. The Manufacturer shall provide a warranty for a 
minimum period of 1 year from Substantial Completion. 

 
 
PART 2– PRODUCTS 

2.1 GENERAL 

.1 A clean operation is required. Screenings are to be removed from raw sewage flow in an open channel, 
conveyed and deposited cleanly in a plastic bag inside the waste disposal bin. 

.2 Raw sewage to pass through an inline channel grinder prior to the mechanical auger screen in order to 
reduce the size of large solids and protect downstream screening equipment.  

.3 Include measures that effectively prevent retention of screenings on the screen, discharge blade, chute, 
cleaning mechanism or drive train.  

.4 Include measures to remove organics from screenings prior to depositing screenings in waste disposal 
bin.  

.5 Screenings to be deposited by the auger screen into a horizontal screenings conveyor leading to a waste 
disposal bin provided by others. Screenings quality to be suitable for disposal to landfill without any 
additional treatment or processing. 
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.6 Manual screen to provide redundant solids removal capacity when mechanical screening equipment 
requires maintenance. 

.7 Provide all instrumentation required for a complete and functional system, whether or not specifically 
shown on the Contract Documents, at no additional cost to the Owner. 

.8 Refer to Section 17100 and Table of Devices for specific instrumentation requirements.  
 
 
2.2 OPERATING CONDITIONS 

.1 Capacity: 
.1 Annual Average Day Flow: 4,600 m3/d. 
.2 Peak instantaneous Flow: 21,600 m3/d. 

.2 Maximum headloss at under peak flow: 750 mm. 

.3  Installation Geometry: 
.1 Equipment Clearance: Floor to underside of structure: 4,200 mm. 
.2 Grinder and Mechanical Screen Channel Dimensions: 914.4 mm wide x 2,340 mm deep. 
.3 Mechanical Screen Inclination Angle: 35 Degrees.  
.4 Manual Screen Channel Dimensions: 914.4 mm wide x 1,300 mm deep. 
.5 Refer to the Drawings for additional layout and installation details. 

 
 
2.3 GRINDER & MECHANICAL SCREEN 

.1 Description: 
.1 Inline grinder, mechanical inclined auger screen and manual bar screen to be designed for 

installation in an open channel inside the Headworks Building. 
.2 Grinder to include installation frame and drives for integral rotating screen as well as two counter-

rotating shafts stacked with individual cutters for the separation and size reduction of large solids. 
.3 Mechanical screen to include integrated spray wash system, auger drive, and structural frame.  
.4 Design to ensure that day-to-day maintenance may be accomplished from the Headworks Building 

floor. The screen auger is to pivot in place to permit insitu maintenance and accessibility. 
.5 The grinder and mechanical screen are each to be factory assembled and tested. Equipment shall be 

ready for installation and shall not require field assembly except where partial disassembly is 
required for transportation or protection of components. 

.2 Grinder 
.1 General: 

.1 The inline grinder shall be two-shaft design with integral rotating screen and capable of 
continuous operation, processing wet or dry. 

.2 Two-shaft design shall consist of two parallel shafts alternately stacked with individual 
intermeshing cutters and spacers positioned on the shaft to form a helical pattern. The two shafts 
shall counter-rotate with the driven shaft operating at approximately two-thirds (2/3) the speed of 
the drive shaft.  

.3 Cutters shall consist of two defined zones. Zone 1 cutters for high abrasion resistance and Zone 
2 cutters for shearing and particle size control. 

  



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

MECHANICAL SCREENING SYSTEM  

Section 11330 
Page 6 of 14 

April 2025 
 
 

.4 Rotating screen trough to have minimum perforation size of 6 mm (1/4-inch) diameter with 58% 
open area). 

.5 Design to be mounted for easy removal from a frame mounted in the channel. 
.2 Components: 

.1 Housings:  
.1 End housings shall be fabricated of Cast ASTM A536-84 ductile iron with cast integral busing 

deflector to direct solids away from the mechanical seal and bearing cartridge bushings. 
.2 Cover: 

.1 Top Cover shall be fabricated of Cast ASTM A536-84 ductile iron and Bottom Cover shall be 
ASTM A36 hot rolled plates. 

.3 Shaft: 
.1 Grinder drive and driven shafts shall be made of AISI 4140 Heat Treated Hexagon Steel with 

a tensile strength rating of not less than 1,027 MPa. Each shaft hex shall be a minimum of 51 
mm. 

.4 Side Rail: 
.1 Side Rail shall be fabricated of Cast ASTM A536-84 ductile iron. 
.2 Side rail to consist of evenly spaced horizontal fingers and flow channels positional on the 

upstream side of the grinder and terminating even with the center of the cutter providing free 
discharge. 

.3 Integrated guide slots to allow for secure installation into channel frame without additional 
fasteners. 

.5 Screen Side Rail and Brush: 
.1 Screen Side Rail shall be fabricated of Cast ASTM A536-84 ductile iron. 
.2 Vertical brush with PVC backing and nylon bristles to be mounted to screen side rail for 

rotating screen perforation cleaning.  
.6 Cutter Stack Tightening: 

.1 Cutter stack compression shall be maintained without removal of the grinder from the 
channel. 

.7 Individual Cutters and Spacers:  
.1 Cutters shall be fabricated of AISI 4130 Heat Treated Alloy Steel; through-hardened to a 

minimum of 45-52 Rockwell C. 
.2 Spacers shall be fabricated of AISI 4130 Heat Treated Alloy Steel; through-hardened to a 

minimum of 34-52 Rockwell C. 
.3 Individual 7-tooth cam style cutters to be provided for Zone 1 and 17-tooth Serrated Cam 

style cutters to be provided for Zone 2.  
.8 Intermediate Shaft Collar with Vertical Support: 

.1 Intermediate shaft collars to be mounted on vertical support with adjustable brackets. 

.2 Intermediate shaft collar housing and vertical supports to be fabricated of AISI 304L stainless 
steel.  

.3 Shaft collar bushing and rotating element to be lubricated with high temperature marine 
grade grease.  

.9 Bearings and Seals: 
.1 Seals and bearing to be incorporated into a cartridge style design requiring no external seal 

flush or lubricants to operate wet or dry. 
.2 Cartridge housing shall be fabricated of AISI stainless steel, dynamic and static steal faces to 

be Tungsten carbide with 6% nickel binder. O-rings to be Buna-N. 
.10 Gaskets to be cork and neoprene rubber. 
.11 Transfer Gears: 

.1 Transfer gears shall be fabricated of heat treated and hardened AISI 4140 alloy steel, 

.2 Number of teeth on gears creates ratio of cutter tip speed on low-speed shaft to cutter tip 
speed of high-speed shaft greater than 0.90 and less than 1.00 to promote cleanout of 
processed material in cutting stack. 

  



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

MECHANICAL SCREENING SYSTEM  

Section 11330 
Page 7 of 14 

April 2025 
 
 

.12 Lifting Hoist Rings: 
.1 Hoist rings shall be fabricated of drop forged steel and rated for 580 kg. 
.2 Must be suitable to bear the side loads associated with laying the grinder down in any 

direction. 
.13 Couplings: 

.1 Low-speed coupling to be of two-piece, 3-jaw interlocking design and fabricated of hardened 
AISI 4140 alloy steel. 

.2 High-speed coupling to be of Type L, 3-jaw design with elastomer and fabricated of Buna-N 
spider. 

.14 Speed Reducer: 
.1 Speed reducer for grinder and rotating screen to be grease lubricated cycloidal design with 

“Heavy Shock” load classification. The reduction ratio shall be 29:1. 
.15 Motor: 

.1 Power requirements:   
.1 Grinder: 5HP, 575V, 60Hz, 3 Phase. 
.2 Integrated Rotating Screen: 1 HP, 575V, 60Hz, 3 Phase. 

.2 Motor shall be of TEFC design, explosion proof (suitable for CEC Class I Zone 1 
environment) with 1.15 S.F. (minimum) Class F, insulation type (minimum) per Section 
15053.  

.3 No electrical drive components shall be located below the maximum liquid level of the 
channel. Refer to the project hydraulic profile for these values. 

.3 Frame Assembly: 
.1 Fabricated of minimum 5 mm AISI type 304L stainless steel. 
.2 The frame assembly shall be designed to fit into the channel without the need for recessed 

channel walls or channel invert.  
.3 Frame design to use guides that engage integral guide slots of side rails to allow grinder to be 

lifted or lowered in and out of frame with no removal of fasteners. 
.4 Anchors to be provided by Contactor for installation. 

.3 Mechanical Screen 
.1 General:  

.1 Mechanical cylindrical auger screen to be installed immediately downstream of inline grinder. 

.2 Intermittent auger reversal sequences shall be controlled through the use of a timer. 

.3 A minimum liquid level of 200 mm will be maintained in the channel downstream of the 
mechanical auger screen. 

.2 Transport Casing Segments: 
.1 Includes transition segment with wear bars for support of the auger, straight transition 

segment(s) with wear bars for support of the auger and discharge segment. 
.2 Casing to be fabricated of 10-gauge grade AISI 304L stainless steel. 
.3 Inspection covers shall be provided for segments longer than 1000 mm. 

.3 Components: 
.1 The auger casing, flanges, end plates, and outlet shall be AISI 304L stainless steel. 
.2 Perforated Screen Trough: 

.1 Replaceable, constructed of AISI 304L stainless steel, electropolished. 

.2 Perforations to have nominal size of 6 mm to separate liquids from solids as the screening 
material is washed and conveyed out of the channel. Manufacturer to replace with larger 
perforation diameter screen if necessary to reduce organic loading in the screened material. 

.3 Base plate to sit flat on the channel floor, position the trough at a 35-degree inclination such 
that liquids drain during transport. 
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.3 Spiral 
.1 Auger spiral to be made of a high wear-resistant, alloy carbon steel and be equipped with 

replaceable brush/wiper to clean and protect the screen trough from excessive wear. 
.2 Brush to be a single piece, helically wound with nylon bristles and stainless steel backing. 
.3 Spiral tip speed shall not be more than 0.29 m/s. 
.4 Spiral transport speed shall be not more than 0.033 m/s. 

.4 Motor: 
.1 Electric drive motor mounted at the discharge end of the auger, combination ball-bearing 

motor and speed reducer.  
.2 Power requirements: Power requirements: 2 HP, 575V, 60Hz, 3 Phase. 
.3 Motor shall be of TEFC design, explosion proof (suitable for CEC Class I Zone 1 

environment) with 1.15 S.F. (minimum) Class F, insulation type (minimum) per Section 
15053.  

.4 Flange mount speed reducer shall have a reduction ratio of 160:1. 

.5 No electrical drive components shall be located below the maximum liquid level of the 
channel. Refer to the project hydraulic profile for these values. 

.5 Spray Wash System 
.1 An integrated stainless steel spray wash system shall be provided to rinse the organic 

material from the processed solids back into the waste stream. 
.2 Plant effluent water supply connection to be 25 mm, at a minimum pressure of 137.9 kPa. 
.3 Automatically energize wash water to spray into the screen segment whenever the auger 

spiral is in operation. 
.4 Provide ASCO slow closing solenoid valve to control the wash water flow. 
.5 Solenoid and ball valve to be as per Section 15100. 
.6 Strainer to be as per Section 15400. 

.6 Frame Assembly 
.1 Frame assembly shall be fabricated of AISI 304L stainless steel, include pivoting support that 

holds the auger screen at the proper inclination angle and provides a mechanism for 
lowering or raising the screen. 

.2 The frame assembly shall be designed to fit into the channel without the need for recessed 
channel walls or channel invert.  

.3 Design frame to permit access to all components requiring inspection and/or maintenance. 
Include lifting lugs to permit loading, unloading, and transportation  

.4 Discharge Chute: 
.1 Fabricated of minimum 1.5 mm AISI type 304 stainless steel. 
.2 Designed to fully enclose screenings up to and including the screenings conveyor.  
.3 Complete with hinged access door that is accessible from the cannel floor slab for inspection and to 

facilitate cleaning and maintenance without disassembling equipment.  
.4 Designed to provide closed transition to screenings conveyor. 

.5 Controls: 
.1 A centralized stainless steel NEMA 7 local control panel (LCP) will be provided for the grinder, 

mechanical screen, and all screening conveyors. LCP to be located near the screening system 
equipment. Panel to be designed in accordance with 17051 Requirements. 

.2 Control panel to include the following for simultaneous operation of the grinder, mechanical screen 
and screenings conveyor: 
.1 HOA switch pilot. 
.2 Forward/reverse switch pilot light. 
.3 Emergency stop button. 
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.3 The following signals related to the mechanical cylindrical auger screen is required between the 
Equipment Manufacturer’s Motor Starter Panel and PLC Panel:  
.1 Auger Screen fault (input). 
.2 Auger Screen running reverse (input). 
.3 Auger Screen running forward (input). 
.4 Auger Screen in auto (input). 
.5 Auger Screen reverse command (output). 
.6 Auger Screen forward command (output). 
.7 Auger Screen disconnect open(input). 

.4 The following signals related to the inline grinder is required between the Equipment Manufacturer’s 
Motor Starter Panel and PLC Panel:  
.1 Grinder fault (input). 
.2 Grinder running reverse (input). 
.3 Grinder running forward (input). 
.4 Grinder in auto (input). 
.5 Grinder reverse command (output). 
.6 Grinder forward command (output). 
.7 Grinder disconnect open(input). 

.6 Specified Product: JWC Environmental Inc. Auger Monster ACE5010-480 model as provided by ACG 
Envirocan. 

.7 Alternate Manufacturers: 
.1 Approved Equal. 

 
 

 

2.4 SCREENINGS CONVEYOR 

.1 Description: 
.1 Provide complete factory assembled and tested screenings screw conveyor to transfer screenings 

from the mechanical screen auger discharge to the waste disposal bin bagging system.  
.2 Assembly shall include pre-formed liners, bolted lids, inlet flanges & associated inlet hoppers that 

match the respective screening system discharges, a flanged axial outlet that bolts to the bagging 
system including gasket, trough mounting/supporting brackets that are pre-welded to the conveyor 
trough, vertical supports including base plates, spiral complete with coupling disk, gear drive adapter 
assembly, and a drive shaft complete with drive plate to mate to the gear drive and motor. 

.3 Refer also to the drawings for layout and installation details. 

.4 The unit is to be factory assembled and tested. Equipment shall be ready for installation and shall not 
require field assembly except where partial disassembly is required for transportation or protection of 
components. 

.2 Operating Conditions: 
.1 Inlet feed rate: sized to match the screenings throughput of the connected mechanical screen. 

.3 Shaftless Screw: 
.1 Spiral flighting for the shaftless screw conveyor shall be designed to convey material with only a single 

bearing at the drive end. 
.2 The spiral flighting shall be formed in sections from one continuous flat bar and fabricated of AISI 

304L stainless steel welded to the shaft. 
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.3 Conveyor spiral flighting shall have full penetration V-groove lap welds at all splice connections. 
Welds are to be ground to provide a smooth riding and conveying/pushing surface. 

.4 The conveyor unit shall have satisfactory spiral hold-down provisions in order to prevent its spiral 
from lifting within the trough 

.5 Spiral to be 170 mm in diameter and constructed of carbon steel with a minimum Brinell hardness of 
220.  

.4 Collecting Trough: 
.1 Fabricated of minimum 3 mm AISI 304L stainless steel. 
.2 Drive end mounting plates shall be a minimum of 10 mm AISI 304L stainless steel.  

.5 Wear Liners: 
.1 The inner trough surface of the conveyor unit shall be lined with a layer of high-density polyethylene 

(HDPE) or UHMW. The liner shall be supplied in maximum 1400 mm long sections to provide ease of 
replacement. The liner shall be held in place with conveyor-length continuous stainless steel square 
bars to each side of the trough wall; no fasteners, glues or other methods will be permitted. Liner 
thickness shall be at a minimum 8 mm thick for the 170 mm dia. conveyor trough. 

.6 Equipment Supports: 
.1 The conveyor unit shall be furnished complete with supports suitable for mounting as shown on the 

Contract Drawings and as required by the supplier's design. Supports shall be of 304L stainless steel 
C sections, minimum 3 mm thick complete with 5 mm thick base plates. The supports shall be shop 
fabricated from structural stainless steel shapes and plates. Support brackets shall be pre-installed 
onto all units. Vertical supports are supplied with a rectangular plate with bolt holes that are welded 
to the support bracket assemblies. 

.7 Gear Drive Unit: 
.1 The conveyor unit shall be driven by a constant-speed gear reducer motor drive unit mounted to an 

adapter flange mounted to the end plate of the trough endplate  
.2 The adapter flange shall not allow the leakage of any material from the conveyor into the gear 

reducer/motor drive unit. 
.3 The gear reducer shall be AGMA Class II, single or double reduction, helical gear units with high-

capacity roller bearings. Bearings shall be designed for the thrust loads from the fully loaded start-up 
condition and shall have an AFBMA B-10 life of 30,000 hours minimum.  

.8 Bagging System: 
.1 Adapter fabricated of AISI 304L stainless steel and designed to be mounted on screenings conveyor 

discharge flange to waste disposal bin. 
.2 Cassette bag holder assembly to be mounted to adapter flange with AISI 316 Stainless Steel ring 

clamp with retaining spring for easy removal and replacement. 
.3 Cassette bag to be fabricated as minimum 200 ft of continuous, non-porous, three-ply, co-extruded 

polyethylene with thickness not to exceed 1.8 mm. 

.9 Safety Instrumentation: 
.1 Motion Failure Alarm Unit: Each conveyor shall be supplied with an external-to-trough mounted 

motion failure alarm (alternately known as "zero speed" or "under-speed" switch) to detect spiral or 
drive shaft failure. The transmitter shall be a Milltronics MFA-4P provided in a NEMA 4X 
polycarbonate enclosure. The sensor shall be a Milltronics XPP-5, Aone 1 unit supplied with 15 
metres of factory-sealed cable and mounting bracket. 
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.2 Pull Cable Switch: The conveyor unit shall be furnished with a tension break protection emergency 
pull cord and safety switch Zone 1, Group D/NEMA 7 rated. The pull cable switch shall include the 
pull cable switch, support bracket, orange Nylon-coated cable, AISI 304 stainless steel eye bolts for 
welding to the side of the conveyor trough by the installing contractor according to manufacturer 
instructions, cable ends, and spring tensioning assembly complete with turnbuckle. The cord shall 
run the full length of the conveyor unit. The trip switch shall be wired to the main screening system 
control panel and shall immediately stop the conveyor when the switch is actuated. 

.10 Electrical 
.1 Provide all starters and drives necessary for a complete and operational system and are to be 

located within a centralized screening system control panel. All starters and drives provided shall 
conform with the requirements of Section 17051.  

.2 The motor shall be high efficiency totally enclosed, fan cooled (TEFC), designed in accordance with 
section 15053 motor specifications. Motor to be 1 HP, 575 volt, 3 phase, 60 Hz. Motor to be constant 
speed and shall have a minimum 1.15 service factor and are to be Zone 1, Group D rated & CSA 
certified. 

.11 Controls 
.1 A centralized stainless steel NEMA 7 local control panel (LCP) will be provided for the screenings 

conveyor, grinder and mechanical screen. LCP to be located near the screening system equipment. 
Panel to be designed in accordance with 17051 Requirements 

.2 LCP to include the following: 
.1 HOA switch pilot. 
.2 Forward/reverse switch pilot light. 
.3 Emergency stop button. 

.3 The following signals related to the screenings conveyor are required between the Equipment 
Manufacturer’s Motor Starter Panel and PLC Panel:  
.1 Conveyor forward command (output). 
.2 Conveyor reverse command (output). 
.3 Conveyor in auto (input). 
.4 Conveyor running forward (input). 
.5 Conveyor running reverse (input). 
.6 Conveyor fault (input). 
.7 Conveyor disconnect open(input). 

.12 Specified Product: Nordic Water XC200 as provided by ACG Envirocan. 

.13 Alternatives:  
.1 Approved Equal. 

 
 
2.5 MOTOR STARTER PANEL 

.1 Electrical 
.1 All equipment and devices not located within the centralized screening system control panel shall be 

rated for Class I Zone 1, Group D operation, within the Headworks Building.  
.2 Provide all starters and drives necessary for a complete and operational Screening System within the 

centralized screening system motor control panel. All starters and drives provided shall conform with 
the requirements of Section 17051. 
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.2 Controls 
.1 The motor starter control panel shall be a NEMA 7 painted steel control panel. 
.2 Motor Starter Control Panel to include the following, refer to section 17051 for acceptable 

components. 
.1 Overload relays, contactors, power distribution blocks, control transformer, terminal blocks to 

terminate all field wiring. 
.2 Operator interfacing devices to be located on the door of the panel. This includes but not limited 

to multi-position selector switches, pilot lights, lapse time metres, and push buttons. 
.3 Wire/terminal block. 
.4 Motor starters/drives. 
.5 Miscellaneous control components. 

.3 Refer to the individual equipment sections above as well as the project P&ID’s for required control 
interface.  

.4 The panel enclosure will be equipped with an internal bonded steel divider that separates high 
575VAC voltage components from lower 120VAC and 24VDC controls components. 

.5 Refer to Section 17051 for further requirements of the motor starter control panel. 

.3 Specified Manufacturer: ACG Envirocan. 
 
2.6 CENTRALIZED SCREENING SYSTEM CONTROL PANEL (PLC PANEL) 

.1 Electrical 
.1 All equipment and devices not located within the Centralized screening system control panel shall be 

rated for CEC Class I Zone 1, Group D operation, within the Headworks Building.  
.2 Provide all starters and drives necessary for a complete and operational screening system within the 

centralized screening system motor control panel. All starters and drives provided shall conform with 
the requirements of Section 17051. 

.2 Controls 
.1 The centralized screening system control panel shall be a NEMA 7 painted steel control panel. 

.1 Control panel to include the following, refer to section 17051 for acceptable components. 
.1 Allen-Bradley CompactLogix PLC based monitoring and control.  
.2 HMI colour touch screen interface. 
.3 CAT6 networking. 
.4 Wire/terminal block. 
.5 Motor starters/drives. 
.6 Miscellaneous control components 

.2 The equipment, monitoring and control requirements noted in the Contract Documents are minimum 
requirements, and the Screening Equipment Supplier is to provide any materials and equipment 
necessary, whether or not specifically noted in the Contract Documents, at no additional cost to the 
Owner to provide a complete and functional system. 

.3 All control, monitoring, alarm or operational information associated with the Screening System shall 
be available for remote monitoring and control by the overall facility control system. All I/O data, 
calculated data, alarms, and setpoints in the screening system PLC shall be mapped to registers for 
reading and writing by the remote PLC controllers via Ethernet/IP. 

.4 PLC programming, pre-startup verification, commissioning and integration assistance of the 
screening and compactor sub-system will be performed by the Screening Equipment Supplier. The 
Screening Equipment Supplier is to provide a Process Control Narrative (PCN) that fully describes 
the operation of the Grinder, Mechanical Screen and Screenings Conveyor sub-system as well as 
how the centralized controller will be integrated into the overall facility PLC architecture. The 
Screening Equipment Supplier shall provide assistance to the System Integrator as necessary to 
ensure that the required system monitoring and control is implemented and operates the equipment 
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in a manner acceptable to both the Supplier and the Consultant. 
.5 Refer to Section 17051 for further requirements of the central control panel. 

.3 Specified Manufacturer: ACG Envirocan. 
 
2.7 MANUAL BAR SCREEN 

.1 One (1) manual bar rack in all AISI 304 stainless steel construction shall be supplied for installation in a 
bypass channel as shown in the Project Drawings. The design shall incorporate lifting lugs and the ability 
to pivot the bar rack out of channel. A matching AISI 304L stainless steel rake shall also be supplied.  

.2 Screen Design Parameters include the following: 
.1 Channel width: 914.4 mm 
.2 Channel depth: 1,300 mm (must allow for 50 mm removable grating section over the screen) 
.3 Bar Spacing: 25 CNTRS 
.4 Bars: Flat Type, 12 mm x 12 mm 
.5 Inclination Angle: Min 45 Degree from horizontal 
.6 Screen Height: 1,160 mm. 140 mm lower than TOC in order to enable installation of channel 

covering above manual rack when not in use 

.3 Supply to include perforated plate screenings drying platform and a purpose-built removal rake. All 
mounting hardware for screen and drying platform to be included. Perforated drying pan (Length x 
Width): 700 mm x 914.4 mm. 

.4 Specified Manufacturer: ACG Envirocan. 

.5 Alternatives:  
.1 Approved Equal. 

 
PART 3 – EXECUTION 

3.1 INSTALLATION 

.1 Install PART 2 - PRODUCTS equipment in accordance with manufacturer’s instructions. 

.2 Provide anchor bolts, fasteners, washers, and templates required for installation of Screening System 
equipment. 

.3 Screening Equipment Supplier shall assist with the work of the Installation Contractor including but not 
limited to installation of the following components: 
.1 All interconnecting control/power wiring. 
.2 Verify all field wiring and PLC I/O connections made by Installation Contractor to their respective 

termination points. 
.3 Inspect, test, and verify communications links from respective control panels, drives and equipment 

to plant SCADA. 
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3.2 FIELD QULAITY CONTROL 

.1 General: 
.1 Screening Equipment Supplier shall complete Manufacturer’s Certificate of Proper Installation upon 

satisfactory installation of equipment. 

.2 Refer to Division 1 for testing requirements. 

.3 Screening Equipment Supplier shall calibrate instruments, sensors, and metres supplied for testing. 

.4 Instrumentation and Controls Testing: After installation of the Screening System equipment and prior 
to commissioning, the Screening Equipment Supplier, in coordination with the Contractor, shall test 
all instrumentation and control function and verify conformance with approved sequence of operation 
and system documentation. The Contractor shall also coordinate the Screening Equipment Supplier 
and the System Integrator to test all interface signals and interlocks between drives, local control 
panels, and the plant-wide SCADA system over the Ethernet Network. 

.2 Functional Testing: 
.1 Functional testing shall be conducted after the installation of the Screening System equipment and all 

appurtenances is complete, to verify proper operation of all the equipment and controls under wet-
run conditions using plant water for equipment feed. Each complete unit shall be subject to field 
functional tests under wet-run conditions to determine that operation is satisfactory. 

.2 The Screening Equipment Supplier, in coordination with the Contractor, will provide all temporary 
measures required for the functional tests. Written test procedures shall be submitted to the 
Consultant for approval a minimum of 60 days prior to testing. 

.3 The functional tests shall determine the characteristics of each unit and demonstrate the units: 
.1 Have not been damaged by transportation or installation. 
.2 Have been properly installed. 
.3 Have no mechanical defects. 
.4 Are in proper alignment. 
.5 Have been properly connected. 
.6 Are free of overheating of any parts. 
.7 Are free of objectionable vibration and noise as specified. 
.8 Are free of overloading of any parts. 
.9 Are properly lubricated. 
.10 Respond properly to all start-up and shutdown sequences. 

.3 Vibration Test: Vibration testing shall be conducted during field functional testing. The Screening 
Equipment Supplier shall verify operations are within tolerances and the vibration signature recorded 
over the frequency domain. 
.1 Provide vibration signature test data for each piece of equipment and drive assembly to meet 

performance requirements specified.  
.2 Test Duration: Refer to Section 15010. 

.4 Noise Test: Perform noise testing in the field with equipment installed and operating at peak capacity to 
verify noise produced by the equipment. Noise from equipment to be less than or equal to those listed by 
the manufacturer.  

 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001  

UV DISINFECTION SYSTEM 
Section 11347 

Page 1 of 9 
April 2025 

 
 
PART 1 – GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 This section includes the supply, installation, testing and commissioning of an ultraviolet (UV) disinfection 
system as described herein. 

.2 The General Contractor is to provide a UV disinfection system in compliance with these specifications 
and as shown on the Drawings. 

.3 UV disinfection system provisions to include one (1) duty UV bank, one (1) standby UV bank, support 
racks, two (2) level control weirs, two (2) power distribution centers, one (1) hydraulic system center, and 
one (1) system control center serving all the above equipment. Coordinate equipment supply with this 
specification and the drawings. 

.4 Disinfection Equipment Supplier to provide a complete package to include all necessary components, 
including accessories, controls and electrical to limits indicated herein. Generally, unless indicated 
otherwise, the supplier is to provide a complete and working system to satisfy performance requirements 
and general intent specified in these documents.  

 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted otherwise, 
the reference indicated shall be the latest standard adopted by the regulatory agency as of the tender 
date. 
.1 American Iron and Steel Institute (AISI). 
.2 National Water Research Institute (NWRI): 

.1 Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse 
.3 United States Environmental Protection Agency (US EPA): 

.1 EPA/625/1-86/021– Design Manual: Municipal Wastewater Disinfection. 
.4 Canadian Standards Association (CSA). 
.5 Electrical Safety Authority (ESA).  
.6 National Electrical Code (NEC). 
.7 Electric and electronic Manufacturers Association of Canada (EEMAC). 
.8 Ontario Electrical Safety Code (OESC). 
.9 Underwriters Laboratory (UL or cUL). 

 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15. 

.2 Informational submittal required for all PART 2 – PRODUCTS specified herein. 

.3 In addition to the submittal requirements of Division 1 and Division 15, submit the following: 
.1 Product Data:  

.1 Descriptive information including catalogue cuts and manufacturers' specifications for major 
components. 

.2 Dimensions.  

.3 Anchoring requirements. 
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.4 Lifting frame requirements. 

.5 Hydraulic calculations demonstrating compliance with the required hydraulic characteristics. 

.6 Independent bioassay validation and dosage calculations demonstrating compliance with the 
specified dose requirements. 

.7 Provide Instrumentation and Control Systems submittals including, but not limited to the 
following: 
.1 Piping and Instrumentation Diagrams (P&IDs). 
.2 General Arrangement Drawing (GA).  
.3 Process Control Narrative. 
.4 System control center layout complete with component bill of materials. 
.5 System control center shop drawings for utilized controllers, power supplies, controller cards, 

touch screen interface, intrinsically safe relays, terminal block, surge protective devices, 
starters and drives. 

.6 Field instrumentation product shop drawings and data sheets. 

.7 System control center schematics and wiring diagrams, including field loop diagrams and 
network schematics. 

.8 All HMI screens. 

.9 System control center program. 

.10 Field instrument classification ratings as well as specific installation details. 
.2 Operation and Maintenance Data: 

.1 Operation and Maintenance Manuals in accordance with Division 1. 

.2 Manufacturer’s maintenance and installation requirements. 

.3 Safety information data for maintenance staff prior to performing maintenance requirements. 

.4 List of all routine maintenance requirements as well as monthly, annual or other periodical 
maintenance recommendations from the Manufacturer. 

.5 Any maintenance requirements that may affect the warranty periods of the associated 
equipment.  

.3 Quality Control Data: 
.1 Manufacturer protocol for Microbiological Performance Testing. 
.2 A certificate of proper installation submitted on OEM letterhead, signed by the Manufacturer 

or their representative and certifying that the equipment has been installed in accordance 
with their installation instructions. 

.3 Performance testing reports. 
 
 
1.4 DELIVERY, STORAGE AND HANDLING 

.1 Refer to Division 1 for delivery, storage and handling requirements. 

.2 All equipment delivered to the site shall be stored in accordance with the manufacturer’s instructions. 
 
 
1.5 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.6 MAINTENANCE AND SPARE PARTS 

.1 Maintenance and Spare Parts in accordance with Division 1 requirements. 

.2 Contractor shall verify and demonstrate that proper maintenance can be performed on equipment and 
material installed. 
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.3 Provide the following spare parts for the UV disinfection system: 
.1 Four (4) UV lamps. 
.2 Four (4) quartz sleeves. 
.3 One (1) ballast. 
.4 One (1) 4L jug of Vendor recommended cleaning solution. 
.5 Four (4) wiper seals. 

.4 Provide any specialty tools required for maintenance. 
 
 
1.7 QUALITY ASSURANCE 

.1 Published equipment performance ratings for manufactured items to be based on physical tests carried 
out by the Manufacturer or an independent testing agency in accordance with accepted industry 
standards, or as specified. Conformance to codes and standards to be confirmed by an independent 
testing agency at supplier’s cost if proper supporting evidence cannot be provided. 

.2 Provide all equipment from single Manufacturer where applicable.  

.3 Manufacturer of UV disinfection equipment to have a minimum of five (5) years experience and be 
regularly engaged in the design, manufacture, supply, installation and commissioning of UV disinfection 
systems. Manufacturer to provide written documentation of previous experience with municipal UV 
disinfection systems in wastewater applications. 

.4 Documentation of Manufacturer’s service capabilities to be provided, including location and experience. 

.5 Provide written lifetime performance guarantee indicating the total suspended solids and E.coli treatment 
limits that will be achieved by the UV disinfection system. 

.6 All electrical installation and components shall comply with CSA and local electrical authority. 

.7 Electrical Equipment not bearing a CSA label requires an ESA field approval. 

.8 Where required by Authority having jurisdiction, equipment shall bear a ULC or UL label. 

.9 The basis for evaluating the UV dose delivered by the UV equipment will be the Manufacturer’s bioassay 
as carried out by an independent third party. Bioassay validation methodology to follow protocols 
described in NWRI – Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse or US EPA 
Design Manual – Municipal Wastewater Disinfection (EPA/625/1-86/021), without exception. At a 
minimum, the following parameters shall be included in the validation test: 
.1 UV Transmittance. 
.2 UV Intensity. 
.3 Flow rate per lamp. 
.4 Power consumption. 
.5 Headloss across UV banks. 

 
 
1.8 COMMISSIONING 

.1 Refer to Division 1 for commissioning requirements. 
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.2 UV disinfection equipment manufacturer to provide a checklist of items to be completed by the General 
Contractor prior to beginning commissioning 

.3 Following installation and initial checkout by the General Contractor, the Manufacturer is to provide a 
factory trained technician to commission the UV disinfection system. 

 
 
1.9 TRAINING 

.1 Refer to Division 1 for Training requirements. 
 
 
1.10 WARRANTY 

.1 Refer to Division 1 for warranty requirements. 

.2 The Manufacturer shall provide a warranty for a minimum period of one (1) year from Substantial 
Completion. All UV disinfection equipment supplied by the Manufacturer shall: 
.1 Be free from defects in design, materials, and workmanship, including damages that may be incurred 

during shipping. 
.2 Maintain the minimum performance requirements as specified herein. 

.3 The UV lamps shall be warranted for a minimum of 12,000 operating hours in automatic mode (pro-rated 
after 9,000 hours) from date of Substantial Completion. 

.4 The UV lamp manufacturer shall ensure disposal of returned lamps (old or used) during the warranty 
period at no cost to Owner upon receipt of returned lamps at the manufacturing headquarters. 

.5 Electronic Ballasts shall be warranted for a minimum period of five years (pro-rated after one year) from 
date of Substantial Completion.  

 
 
PART 2 – PRODUCTS 

2.1 GENERAL 

.1 The disinfection equipment will be installed indoors and designed for open channel, gravity flow, low 
pressure high intensity ultraviolent lamp (UV) treatment.  

.2 All material in contact with effluent water will be Type 316 stainless steel or quartz. All materials above 
the effluent water level will be Type 304 stainless steel.  

.3 All material exposed to UV light will be stainless steel, anodized aluminum, quartz 214 or TeflonTM.  

.4 All wires connecting the lamps to the ballasts will be enclosed inside the frame of the UV module or 
TeflonTM coated to prevent degradation. Each new UV bank to be supplied complete with an automatic 
chemical / mechanical cleaning system and variable output electronic ballasts. 
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2.2 PERFORMANCE REQUIREMENTS 

.1 The UV equipment shall conform to or exceed the following performance requirements: 
.1 Peak design flow (per UV channel):  17,813 m3/day. 
.2 Average design flow:    4,600 m3/day. 
.3 Minimum Flow:    <1,000 m3/day. 
.4 Minimum UV transmittance:   65% at 253.7 nm. 
.5 Total Suspended Solids Limit:   15 mg/L (based on 30-day average grab sample). 
.6 Disinfection Limit:    100 E. coli per 100 mL (based on 30 Consecutive daily grab 

samples). 
.7 Design Dose:     30 mJ/cm2 (bioassay validated). 
.8 Effluent Temperature Range:   33 to 86 °F (0.5 to 30 °C) 

.2 The UV modules supplied will be arranged in the following manner: 
.1 Number of Channels:    1 
.2 Number of UV banks:    2 (1 duty, 1 redundant) 
.3 Number of Modules per Bank:  7 
.4 Number of Lamps per Module:  8 
.5 Total number of UV lamps:  112 (including 56 for redundancy) 
.6 Maximum Power Draw:   14.2 kW 
.7 Channel Length Required:   25 ft 4 in 
.8 UV Channel Width:    28 in 
.9 UV Channel Depth:    62 in 

 
 
2.3 UV MODULE 

.1 Materials of construction: Type 316 stainless steel, anodized aluminum, quartz 214 and TeflonTM UL, with 
a UV module rating of Type 6P. 

.2 Each UV lamp will be enclosed in its individual quartz sleeve, one end of which will be closed and the 
other end sealed by a lamp end seal and holder. The quartz sleeve shall not extended beyond or come 
into contact with any steel in the frame. 

.3 Each UV module to be provided completely pre-assembled, containing lamps, quartz sleeves and to be 
electrically wired to each electronic ballast. 

.4 Each UV module to be provided with a 2-point lifting frame to facilitate removal from channel for 
maintenance/cleaning. Lifting device to be provided by others. 

 
 
2.4 UV LAMPS 

.1 UV Lamps will be of high intensity, low pressure amalgam design, preheated to promote longevity. Lamp 
filament to be of clamped design to withstand shock and vibration. 

.2 UV lamps to be designed for complete immersion in effluent water, including both electrodes and the full 
length of the lamp tube. 

.3 The lamp array configuration will be uniform, with all lamps parallel to each other and to the flow. 
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.4 90% of UV output will be within the wavelengths of 233.7 to 23737 nm. 

.5 The operating life of the lamp will be guaranteed for 12,000 hours, pro-rated after 9,000 hours. 

.6 The UV dose will be adjusted using an end of lamp life factor to compensate for lamp output reduction 
over the time period corresponding to the manufacturer’s lamp warranty. Independent validation of end of 
life lamps factor is required. 

 
 
2.5 LAMP END SEAL AND LAMP HOLDER 

.1 The open end of the lamp sleeve will be sealed by means of a sleeve nut which threads onto a sleeve 
cup and compresses the sleeve ‘O’ ring. 

.2 The sleeve nut will have a knurled surface to allow a positive handgrip for tightening. The sleeve nut will 
not require any tools for removal. 

 
 
2.6 UV LAMP SLEEVES 

.1 Quartz sleeves to be Type 214 clear fused quartz circular tubing as manufactured by General Electric or 
equal. 

.2 The nominal wall thickness will be 1.0 to 2.0 mm to maximize UV transmission. 

.3 The UV dose will be adjusted using a quartz sleeve fouling factor when sizing the UV system in order to 
compensate for attenuation of the minimum dose due to sleeve fouling during operation. Independent 
validation of sleeve fouling factor is required. 

 
 
2.7 SUPPORT RACKS 

.1 Each UV bank to be provided with support racks to support the UV modules within the effluent channel. 

.2 Materials of construction: Type 304 stainless steel. 

.3 Support racks to be installed with anchors per manufacturer’s specifications. 
 
 
2.8 LEVEL CONTROLLER 

.1 Provide level controller device to maintain and control the effluent water level, to an accuracy that allows 
for continuous uninterrupted operation of the UV disinfection system. 

.2 Level controller to be Level Control Weir installed in the effluent water channel downstream of the UV 
Banks.  

.3 Level Control Weir to be constructed of Type 304 stainless steel. 
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2.9 WATER LEVEL SENSOR  

.1 Manufacturer to provide low water level sensor for each UV channel. During system operation, the water 
level sensor will ensure UV lamps extinguish automatically if the water level in the channel drops below 
an acceptable level. 

.2 Enclosure Rating: Type 4X 
 
 
2.10 MONITORING SYSTEM 

.1 A submersible UV sensor will continuously monitor the UV intensity produced in the bank of UV lamp 
modules. The sensor will measure the germicidal portion of the light emitted by the UV lamps. 

.2 Monitoring system will be enclosed in a fibreglass Type 4X wall mounted panel and is to be located less 
than 12 feet (3.66 m) from the LED end of the UV module. 

.3 UV intensity will be indicated on a 3-character display in MW/cm2. 

.4 Elapsed time in hours (lamp age) will be indicated on a 5-character display. 

.5 Both displays will utilize LEDs and will be visible through the panel door. 

.6 A dry contact will be provided for remote indication of low UV intensity alarm. 
 
 
2.11 CLEANING SYSTEM 

.1 An automatic cleaning system will be provided to clean the quartz sleeves using both mechanical and 
chemical methods. Wiping sequence will be automatically initiated with capability for manual override. 
Cleaning cycle intervals to be field adjustable. 

.2 Cleaning system components to be housed in Hydraulic System Center. 

.3 Cleaning system to be provided with the required solutions necessary for initial equipment testing and for 
equipment start-up. 

 
 
2.12 POWER DISTRIBUTION CENTERS 

.1 Each UV Bank to be provided with a separate Power Distribution Centre. Power distribution will be 
through environmentally sealed receptacles on the Power Distribution Centre(s) to allow for local 
connection of UV modules. 

.2 Materials of construction: Type 304 stainless steel, type 4X (IP66). 

.3 Enclosure rating: Type 4X. 

.4 All Power Distribution Centers to be cUL listed to Canadian safety standards. 
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2.13 HYDRAULIC SYSTEM CENTER 

.1 Materials of construction: Type 304 stainless steel, type 4X (IP66). 

.2 Enclosure rating: Type 4X. 
 
 
2.14 SYSTEM CONTROL CENTER: 

.1 Materials of construction: Type 304 stainless steel, type 4X (IP66). 

.2 Enclosure rating: Type 4X. 

.3 Alarms to be provided to indicate to plant operators than maintenance is required or operating conditions 
which may impact UV treatment performance. Alarms to include: 
.1 Lamp Failure. 
.2 Multiple Lamp Failure. 
.3 Low UV Intensity. 
.4 Module Communication Alarm. 

 
 
2.15 ISOLATION TRANSFORMER 

.1 UV supplier to provide a standalone dry-type isolation transformer to step down from 600 Volt, 3 Phase to 
480 Volt, 3 Phase power with 4 Wire + Ground. 

.2 Transformer Rating: 27 kVA, K4 

.3 Enclosure Rating: NEMA 3R (Indoor), painted mild steel. 

.4 Transformer to be cUL listed to Canadian safety standards. 
 
 
2.16 ELECTRICAL 
 

.1 Provide all necessary electrical components and wiring for a complete, functional system. Electrical 
components shall be provided in accordance with the requirements of Division 16 - Electrical. 

 
 
2.17 SPECIFIED PRODUCT 

.1 Trojan UV3000PlusTM. 
 
 
2.18 ALTERNATIVE EQUIPMENT 

.1 Approved Equal. 
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PART 3 – EXECUTION 

3.1 INSTALLATION 

.1 UV disinfection system to be installed in accordance with Manufacturer's written recommendations or 
specifications, including product technical bulletins, handling, storage and installation instructions and 
datasheet. 

 
 
3.2 TESTING 

.1 Microbiological Performance Testing shall be conducted after the installation of the UV disinfection 
system and all related appurtenances are complete. 

.2 Disinfection Equipment Supplier, in coordination with the Contractor will provide all temporary measures 
required for the Microbiological Performance Testing. Written test procedures shall be submitted to the 
Consultant for review and approval a minimum of 60 days prior to testing. 

.3 Refer to Division 1 and sections 15010 Mechanical General provisions and 15030 – Testing, for 
additional testing requirements. 

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 This Section covers the supply, delivery, installation, testing and commissioning of the surface aspirators 
as specified herein. 

.2 The General Contractor is to provide surface aspirators in compliance with these specifications and as 
shown on the Drawings. 

 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted otherwise, 
the reference indicated shall be the latest standard adopted by the regulatory agency as of the tender 
date. 
.1 American Society for Testing and Materials (ASTM): 
.2 American Bearing Manufacturers Association (ABMA). 
.3 American National Standards Institute (ANSI). 
.4 American Society of Mechanical Engineers (ASME): 
.5 Electrical Safety Authority (ESA).  
.6 Canadian Standards Association (CSA). 
.7 National Electrical Code (NEC). 
.8 Electric and electronic Manufacturers Association of Canada (EEMAC). 
.9 Ontario Electrical Safety Code (OESC). 
.10 National Electric Manufacturers Association (NEMA). 

 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15 requirements. 

.2 Informational submittals required for all Part 2 – Products specified herein. In addition to the requirements 
noted in clause .1 above provide the following: 
.1 Product Data:  

.1 Relevant information to confirm that the specifications have been met. 

.2 Identify construction materials for all components. 

.3 Relevant data illustrating full range of operation including speed curves, if applicable. 

.4 Electrical motor information and specification. 

.5 Loadings imparted to each piece of equipment. 

.6 Permissible range of vibration. 

.7 Factory finishing details. 

.8 Anchoring requirements. 

.9 Noise characteristics of equipment. 
.2 Operation and Maintenance Data: 

.1 Refer to Division 1 and Division 15 for requirements. 
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.3 Quality Control Data: 
.1 Manufacturer’s certified testing results. 
.2 Manufacturer’s certificate confirming proper installation. 

 
 
1.4 DELIVERY, STORAGE AND HANDLING 

.1 Refer to Division 1 for delivery, storage and handling requirements. 

.2 All equipment shall be completely factory assembled to the extent possible, practical, and safe for 
transport and on-site handling.  

.3 All equipment delivered to the site shall be stored in accordance with the manufacturer’s instructions. 
 
 
1.5 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Close Out requirements. 
 
 
1.6 MAINTENANCE AND SPARE PARTS 

.1 Refer to Division 1 for additional Maintenance and Spare Parts Requirements. 

.2 Contractor shall verify and demonstrate that proper maintenance can be performed on installed surface 
aspirators. 

.3 Provide spare parts in accordance with procedures outlined in Division 1. 

.4 Provide any specialty tools required for maintenance. 
 
 
1.7 QUALITY ASSURANCE 

.1 Manufacturer to provide a written certification stating that the floating aspirators have been installed to 
their standards. 

.2 Published equipment performance ratings for manufactured items to be based on physical tests carried 
out by the Manufacturer or an independent testing agency in accordance with accepted industry 
standards, or as specified. Conformance to codes and standards to be confirmed by an independent 
testing agency at supplier’s cost if proper supporting evidence cannot be provided. 

.3 Guarding to meet OSHA and CSA Z432 requirements.  

.4 All electrical installation and components shall comply with CSA and local electrical authority. 

.5 Electrical Equipment not bearing a CSA label requires an ESA field approval. 

.6 Where required by Authority having jurisdiction, equipment shall bear a ULC or UL label. 
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.7 Each surface aspirator shall be tested at the factory for correct operation, lubrication, operating 
temperature, lack of vibration, and dry amp draw. A test sheet certifying suitable operation shall be 
provided to Consultant Engineers for review prior to shipment. 

.8 Manufacturer to have a minimum of five (5) years experience in the design, manufacture, supply and 
commissioning of surface aspirators under similar operating conditions. 

 
 
1.8 COMMISSIONING 

.1 Refer to Division 1 and Division 15 section 15010 for commissioning requirements. 
 
 
1.9 TRAINING 

.1 Refer to Division 1 and Division 15 for training requirements. 
 
 
1.10 WARRANTY 

.1 Refer to Division 1 for warranty requirements.  

.2 Manufacturer's warranty shall be for a minimum period of one year from Substantial Completion. Such 
warranty shall cover all defects or failures of materials or workmanship which occur as the result of 
normal operation and service except for normal wear parts. 

 
 
PART 2 – PRODUCTS 

2.1 GENERAL 

.1 Surface aspirators to be horizontally mixing aspirating type aerators, each provided with a multi-pontoon 
float system, including support brackets and mounting cradle, for installation on the surface of a lagoon 
cell. 

.2 Each surface aspirator to consist of an electric motor flexibly coupled to a solid rotating shaft with an 
impeller affixed to the lower end. The shaft shall be supported at the top and bottom by two sealed 
tapered roller bearings. A stationary draft tube shall be provided to facilitate the passage of atmospheric 
air through the unit and into the wastewater. 

.3 Unless otherwise noted, all surface aspirator equipment to be designed to operate in an outdoor location 
with a Zone 2, Group D electrical classification. 

.4 Refer to the Drawings for configuration. 
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2.2 PERFORMANCE REQUIREMENTS 

.1 Surface Aspirators MX-7201, MX-7202, MX-7203, MX-7204, MX-7205 and MX-7206: 
.1 Lagoon Surface Area: 0.68 ha 
.2 Number of Units: 6 
.3 Rated Motor Power (per unit):  18.6 kW (25 HP) 
.4 Total Installed Motor Power:    111.9 kW (150 HP) 
.5 Minimum Oxygen Transfer Rate (per unit): 40 lbs O2/hr at standard conditions 

 
2.3 SURFACE ASPIRATORS 

.1 Aerator Shaft 
.1 Aeartor shaft shall be a minimum of 25.4 mm in diameter, and fabricated as one-piece, solid, 304 

stainless steel. Thin walled hollow shafts will not be accepted. 
.2 Shaft length to be a minimum of 1219 mm such that the motor is at least 254 mm above the water 

level and the impeller blades are a minimum of 254 mm below the water surface.  
.3 Shaft shall be precision machined with threads and keyways on the propeller end and on the motor 

end.  
.4 Shaft run out shall not exceed 0.2 mm along its entire length to assure straightness and vibration free 

operation. Balancing the shaft to reduce vibration will not be an accepted measure of shaft 
straightness. 

.5 Shaft shall be shielded from the environment, suitable for cold weather operation. 

.2 Aerator Shaft Bearings 
.1 Tapered roller bearings shall be installed near the top and bottom of the aerator shaft, designed to 

stabilize the shaft and support propeller trust loads. Under no circumstances shall the thrust load 
generated by the propeller be transferred to the aerator shaft/motor shaft coupling or motor bearings. 

.2 Shaft bearing design life (L10) shall be at least 100,000 hours as documented by an independent 
registered Professional Engineer. Supporting documentation to be provided with equipment 
submittals. 

.3 All aerator shaft bearings shall operate within a grease lubricated environment, and be seal 
protected. The grease lubricated bearings shall allow the units to be able to run dry for a minimum of 
30 minutes and shall be dry tested. 

.4 Grease fittings shall be used to allow the addition of grease to each bearing. All aerator grease 
fittings shall be located above the liquid surface.  

.5 Bearing seals shall be contained in seal modules and located on each end of a 304 stainless steel 
bearing support tube. The seal modules shall be removable so all bearings can be easily inspected 
and to ease seal replacement.  

.6 A splash guard cone constructed of 304 stainless steel shall be provided to protect the lower end of 
the bearing support tube. 

.7 Bearings shall be self-heating, suitable to develop sufficient temperature to facilitate cold weather 
operation. 

.3 Draft Tube 
.1 The draft tube shall be constructed of stainless steel and designed with an inlet of sufficient size and 

shape to minimize aerodynamic drag and maximize air flow. Rotating hollow shafts or rotating air 
inlets shall not be accepted. 

.2 The air passageway provided shall be at least 2710 mm2 in cross-sectional area along its length. 
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.4 Propeller 
.1 Propeller shall be fabricated of cast stainless steel and be a non-fouling, high efficiency, low 

vortexing, hollow hub type impeller.  
.2 Impeller assembly shall include a key or spine to prevent the propeller from becoming loose 

regardless of direction of shaft rotation.  
.3 The propeller must be serviceable without a need for special tooling.  
.4 The air flow outlet shall be at least 3839 mm2 to maximize oxygen transfer. 

.5 Aerator Motor Coupling 
.1 A flexible coupling shall be used between the motor and aerator shaft to compensate for parallel 

and/or angular misalignment in between the rotating components.  
.2 The coupling shall be flange and sleeve type, manufactured by Woods, Lovejoy, or an equivalent 

brand. 

.6 Motor Mount 
.1 Each surface aspirator shall be provided with a stainless steel motor mount allowing the aerator to be 

easily rotated from a nearly vertical to nearly horizontal orientation. 
.2 The motor mount shall be designed to allow for the aerator to be secured a various angles and 

indexed to display the angle of operation. 
.3 The motor mount design will allow for either the motor or aerator section to be removed for service 

without dismantling the entire aerator from the mounting system. 
 
 
2.4 FLOAT ATION SYSTEM 

.1 Materials 
.1 All materials for the brackets, mounting cradles and fasteners shall be 304 stainless steel.  
.2 The pontoons shall be fabricated of 304 grade stainless steel.  
.3 No galvanized plastic, fiberglass or aluminum components shall be used. 

.2 Pontoons 
.1 Marine grade closed cell polymer foam shall be injected into each pontoon to fill the interior, close the 

ends and close all seals. All foam fill ports shall then be plugged.  
.2 Each pontoon shall be provided with stainless steel supports on which brackets can be bolted. No 

brackets or plates shall be welded to the pontoon skin. 

.3 Support Brackets 
.1 Thick wall pipe shall be provided to span between the pontoons and provide a support for the aerator 

mounting cradles and optional work grates.  
.2 Mounting cradle pieces shall have a minimum thickness of 8mm and incorporate either a curved slot 

or bolt hole circle to firmly support the aerator at various angles.  
.3 The cradle shall allow the aerator to be rotated from nearly vertical to nearly horizontal. 

.4 Flotation Capacity 
.1 A safety factor of at least two times the total assembly weight, including aerator and motor, shall be 

used to design the float system. 
.2 The floatation system shall be designed to withstand normal wave action, wind velocities and aerator 

thrust without capsizing.  
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.3 The complete aerator float system shall not be more than ¾ submerged when a 91 kg person is 
standing on it. 

.5 Anchoring 
.1 Each float system shall be capable of being four-point moored in position as shown in the Contract 

Drawings.  
.2 Stainless steel mooring plates, stainless steel eye bolts or stainless steel cable clamps shall be 

provided for anchoring each float assembly in place. 
 
 
2.5 MOTOR  

.1 Motor shall be premium efficiency TEFC, NEMA Design B with 1.15 service factor or greater and Class F 
insulation.  

.2 Motor must be suitable for an electrically rated Zone 2, Group G environment. 

.3 Motor size 18.6 kW (25 HP), 1800 rpm, 575 V/3ph/60 hz. 

.4 Motor to meet the requirements of Section 15053. 
 
 
2.6 ELECTRICAL 

.1 Provide all necessary electrical components and wiring for a complete, functional system. Electrical 
components shall be provided in accordance with the requirements of Division 16, Electrical. 

 
 
2.7 CONTROLS 

.1  Refer to the Contract Drawings and Process Control Narrative for the proposed control methodology. 

.2 The surface aspirators will be controlled through a Programmable Logic Controller (PLC). The PLC will 
be provided as part of Division 16. 

.3 A motor soft start will be provided as part of Division 16. 
 
 
2.8 SPECIFIED PRODUCT 

.1 Fluence Tornado® series as provided by H2Flow Equipment Inc. 
 
 
2.9 ALTERNATE MANUFACTURERS 

.1 Approved Equal. 
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PART 3 – EXECUTION 

3.1 INSTALLATION 

.1 Surface aspirators complete with multi-pontoon float system are to be installed in accordance with 
Manufacturer’s written instructions. 

 
 
3.2 FIELD QUALITY CONTROL 

.1 General: 
.1 Surface aspirator supplier shall complete Manufacturer’s Certificate of Proper Installation upon 

satisfactory installation of the equipment. 
.2 Refer to Division 1 for additional testing requirements. 
.3 Surface aspirator supplier shall calibrate instruments, sensors, and meters supplied for testing. 

.2 Functional Testing: 
.1 Functional testing shall be conducted after the installation of the surface aspirators and all related 

appurtenances are complete, to verify proper operation of all the equipment and controls under wet-
run conditions.  

.2 The Equipment Supplier, in coordination with the Contractor, will provide all temporary measures 
required for the functional tests. Written test procedures shall be submitted to the Consultant for 
approval a minimum of 60 days prior to testing. 

.3 The functional tests shall determine the characteristics of each unit and demonstrate the units: 
.1 Have not been damaged by transportation or installation. 
.2 Have been properly installed. 
.3 Have no mechanical defects. 
.4 Are in proper alignment. 
.5 Have been properly connected. 
.6 Are free of overheating of any parts. 
.7 Are free of objectionable vibration and noise as specified. 
.8 Are free of overloading of any parts. 
.9 Are properly lubricated. 
.10 Respond properly to all start-up and shutdown sequences. 

.3 Vibration Test: Vibration testing shall be conducted during field functional testing. The Equipment 
Supplier shall verify operations are within tolerances and the vibration signature recorded over the 
frequency domain. 
.1 Provide vibration signature test data for each surface aspirator for comparison to factory testing data.  
.2 Provide testing plan with applicable standards being used prior to performing field testing. 

.4 Test each unit to ensure surface aspirator delivers rated capacity in Consultant’s presence. 

.5 Test electrical loading to ensure surface aspirators operate efficiently without electrical overload. 

.6 Noise Test: Perform noise testing in the field with equipment installed and operating at peak capacity to 
verify noise produced by the equipment. Noise from equipment to be less than or equal to those listed by 
the manufacturer.  
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3.3 IDENTIFICATION  

.1 Surface aspirators are to be tagged consistent with the Contract Drawings and the requirements of 
Section 15020. 

 
 
 

END OF SECTION 
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PART 1 GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 Contractor to supply and install all materials, equipment, and services for the fine bubble aeration system 
required for each of the two (2) aeration tanks as indicated on the drawings and within these 
specifications. Scope to include diffusers, distribution, air purging system, supports and supply piping. 

.2 Unit Responsibility: The Work requires that the fine bubble air diffuser system, air purging system with all 
accessories and appurtenances be the end product of one responsible system manufacturer or 
responsible system supplier. Unless otherwise indicated, the Contractor shall obtain each system from 
the responsible supplier(s) of the equipment, which supplier(s) shall furnish all components and 
accessories of the system to enhance compatibility, ease of operation and maintenance, and as 
necessary to place the equipment in operation in conformance with the specified performance, features 
and functions without altering or modifying the Contractor’s responsibilities under the Contract 
Documents. The Contractor is responsible to the Owner for providing the equipment system as specified. 

.3 Supplier to design aeration system to meet performance requirements specified herein, and complete 
testing to prove performance.  

.4 The aeration system generally consists of two positive displacement blowers feeding an air distribution 
network that provides air to two (2) aeration tanks in addition to providing site wide channel aeration. 
Each aeration tank will have two droplegs. A DO sensor will control a modulating valve to vary the air 
flow in accordance with the demand. Only the fine bubble aeration system and its direct appurtenances 
forms part of this specification (excluding the blowers, distribution network to the tanks, DO sensors and 
the modulating valves). 

.5 Commission and prove performance of new aeration system. 
 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted otherwise, 
the reference indicated shall be the latest standard adopted by the regulatory agency as of the tender 
date. 
.1 American Society of Mechanical Engineers (ASME): 

.1 ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings. 

.2 ASME B16.5 - Pipe Flanges and Flanged Fittings. 
.2 American Society of Civil Engineers (ASCE): 2, Measurement of Oxygen Transfer in Clean Water. 
.3 Canadian Standards Association (CSA): B137.3, Rigid PVC Pipe for Pressure Applications. 
.4 American Society for Testing and Materials (ASTM): 

.1 A182 - Standard Specification for Forged or Rolled Alloy Steel Pipe Flanges, Forged Fittings, and 
Valves and Parts for High Temperature Service. 

.2 A240 - Standard Specification for Heat Resisting Chromium and Chromium Nickel Stainless 
Steel Plate, Sheet, and Strip for Pressure Vessels. 

.3 A276 - Standard Specification for Stainless Steel Bars and Shapes. 

.4 A380 - Standard Practice for Cleaning, Descaling and Passivation of Stainless Steel Parts, 
Equipment and Systems. 

.5 A774 - As-Welded Wrought Austenitic Stainless Steel Fittings for General Corrosive Service at 
Low and Moderate Temperatures. 

.6 A778 - Welded, Unannealed Austenitic Stainless Steel Tubular Products. 

.7 D395 - Standard Test Methods for Rubber Property – Compression Set. 
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.8 D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers – Tension. 

.9 D1784 - Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) 
(CPVC) Compounds. 

.10 D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, 
and 120. 

.11 D2466 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 
40. 

.12 D2564 - Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems. 

.13 D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and 
Fittings. 

.14 D3915 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds for Plastic Pipe and Fittings Used in 
Pressure Applications. 

 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15 requirements. 

.2 Informational submittal required for all Part 2 – Products specified herein. In addition to the requirements 
noted in clause .1 above, submit the following: 
.1 Product Data: 

.1 Factory finishing details. 

.2 Anchoring requirements. 

.3 List of components and materials to be shipped pre-assembled and parts list of other 
components and materials. 

.4 A detailed drawing of proposed aeration equipment layout for each aeration tank showing air line 
sizes and lengths, distances between air distribution headers, and location of diffusers, supports, 
and expansion joints. Respect the dropleg locations shown on the drawings. 

.5 Diffuser, diffuser connector, balancing orifices, and system head loss curves covering range of 
airflow rates specified. 

.6 Calculations establishing the maximum air flow to each cell, based on the specified maximum 
oxygen requirements for each tank, the required diffuser depth and the manufacturer’s 
anticipated oxygen transfer efficiency for each of the two (2) tanks. Calculations to be signed and 
sealed by a registered Professional Engineer. 

.7 Calculations establishing the number of diffusers proposed for each cell based on the maximum 
air flow per cell established above, and the proposed maximum air flow per diffuser and/or any 
other factors. Cleary state any other factors considered which impact the number of diffusers. 
Calculations to be signed and sealed by a registered Professional Engineer. 

.8 Calculations establishing the complete air headloss for the aeration equipment from the top of 
the dropleg to the farthest diffuser bubble release point. Calculations to be signed and sealed by 
a registered Professional Engineer. 

.9 Calculations demonstrating the flow control orifices and piping design will achieve an air flow per 
diffuser that does not vary by more than 10 percent within a grid at the specified air flow rates. 
Calculations to be signed and sealed by a registered Professional Engineer. 

.10 Oxygen transfer performance data from a minimum of three previous testing programs to 
demonstrate conformance with the specification and design oxygen transfer efficiency. Provide 
information consisting of factory test data and analysis from previous non-steady state clean 
water oxygen transfer tests. The test to have been conducted according to the procedures 
outlined in the ASCE standards (Measurement of Oxygen Transfer in Clean Water). The test 
information to include a complete description of the test procedure and conditions, tank and 
diffuser configuration, submergence and air flow rate. For each test, the total dissolved solids 
concentration should be noted. 
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.11 Calculations demonstrating that support design complies with requirements of this section. 
Calculations to be signed and sealed by a registered Professional Engineer. 

.2 Quality Control Data to include: 
.1 A certificate of proper installation submitted on OEM letterhead, signed by the Manufacturer or 

their representative and certifying that the equipment has been installed in accordance with their 
installation instructions. 

.2 Factory test results, reports, and certifications. Include oxygen transfer performance test. Factory 
test report to be prepared in accordance with reporting requirements stated in ASCE Standard 
for Measurement of Oxygen Transfer in Clean Water, including standard oxygen transfer 
efficiency (SOTE) and demonstration of equal flow distribution within each grid, for all specified 
air flow conditions. 

 
 
1.4 DELIVERY, STORAGE AND HANDLING 

.1 Refer to Division 1 for delivery, storage and handling requirements. 

.2 All equipment delivered to the site shall be stored in accordance with the manufacturer’s instructions. 
 
 
1.5 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.6 MAINTENANCE AND SPARE PARTS 

.1 Refer to Division 1 for additional Maintenance and Spare Parts Requirements. 

.2 Contractor shall verify and demonstrate that proper maintenance can be performed on equipment and 
material installed. 

.3 Provide the following spare parts: 
.1 Twenty (20) spare membrane disc diffusers. 

.4 Forty (40) spare membrane disc diffuser retaining rings. Provide a list of recommended spare parts for 
the first five years of operation, including a price list and location of the nearest facility from which all 
spare parts can be obtained. 

.5 Provide any specialty tools required for installation or maintenance. 
 
 
1.7 QUALITY ASSURANCE 

.1 Published equipment performance ratings for manufactured items to be based on physical tests carried 
out by the Manufacturer or an independent testing agency in accordance with accepted industry 
standards, or as specified. Conformance to codes and standards to be confirmed by an independent 
testing agency at supplier’s cost if proper supporting evidence cannot be provided. 

.2 Provide a written performance guarantee indicating the minimum SOTE that will be achieved by the 
aeration system for each aeration tank.  
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.3 Provide all equipment from Single Manufacturer where applicable.  

.4 Manufacturer to have a minimum of ten (10) years experience in the design, manufacture, supply and 
commissioning of fine bubble air diffuser systems. 

 
 
1.8 COMMISSIONING 

.1 Refer to Division 1 and to Division 15 for additional commissioning requirements. 

.2 .2 Equipment manufacturer’s factory trained representative to visit site for a minimum of one day to 
initially supervise the installation of the diffusers and distribution grid and to train the Contractor’s 
installation crew. 

.3 .3  Equipment manufacturer’s factory trained representative to inspect the installation of the first tank 
installation following completion of the installation and connection of the air supply, but prior to adding 
water to the tank.  

.4 .4  Following correction of any deficiencies the tank is to be filled with clean water and the factory trained 
technician is to witness and monitor the initial start-up. 

 
 
1.9 TRAINING 

.1 Refer to Division 1 and to Division 15 for additional training requirements. 

.2 Only following commissioning and acceptance of installation by Consultant, the factory technician is to 
provide training in the operation and maintenance of the equipment using the maintenance manual 
provided. 

.3 Training required for the aeration system. 
 
 
1.10 WARRANTY 

.1 Refer to Division 1 and to Division 15 for additional training requirements. 

.2 The Manufacturer shall provide a warranty for a minimum period of 1 year after the date of Substantial 
Completion, all aeration system equipment supplied by the Manufacturer shall: 
.1 Be free from defects in design, materials, and workmanship. 
.2 Maintain the minimum performance requirements as specified herein. 

 
 
PART 2 – PRODUCTS 

2.1 DESIGN REQUIREMENTS 

.1 Furnish fixed header, fine bubble, diffused air aeration equipment system as a complete package 
including, but not necessarily limited to, dropleg; air manifold; distribution headers; circular flexible 
membrane diffuser assemblies; moisture removal system; and supports including header joints; 
accessories; and miscellaneous appurtenances. 

  



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

FINE BUBBLE AIR DIFFUSER 
SYSTEM 

Section 11378 
Page 5 of 9 

April 2025 
 
 

.2 Furnish complete, engineered systems. The Drawings indicate air manifold, headers, diffuser 
orientations, and general locations only. Details such as air manifold sizes, air header sizes and spacing, 
air manifold and header supports and spacing, diffuser spacing, etc., shall be defined by and be the 
responsibility of Manufacturer and shall be consistent with requirements in this Section. 

.3 Size and design the aeration grid fit the pre-established tank footprint. Refer to the drawings for tank 
construction details. Design the manifold and diffusers layout to ensure no dead zones within the aeration 
tank. 

.4 Design aeration equipment so that upon completion of installation, arrangement allows for access 
between manifolds. 

.5 Design aeration equipment so that upon completion of installation, diffusers are level to within plus or 
minus 10 mm. 

 
 

2.2 PERFORMANCE REQUIREMENTS 

.1 The biological treatment process is an extended aeration process and will be designed with a recycle 
flow of activated sludge from downstream settling tanks to feed microorganisms for the removal of BOS5 
and TKN. Ferric chloride is used as a coagulant in the secondary clarifiers. 

.2 The biological treatment plant is designed for an annual average day flow of 4,600 m3/d and a peak 
hourly flow of 17,813 m3/day. Projected loadings to the plant are: 

 
Parameter Design Value  

 
Average Day Flow  
 

4,600 m3/d 

Peak Hour Flow 
 

17,813 m3/d 

Temperature Range: 10 – 20°C 

BOD5 Loading 
Average 
Maximum Month 
 

 
207 mg/L (950 kg/d) 
1,354 kg/d 
 

TSS Loading 
Average 
Maximum Month 
 

 
253 mg/L (1,163 kg/d) 
1,653 kg/d 
 

TP Loading 
Average 
Maximum Month 
 

 
6.0 mg/L (27 kg/d) 
37 kg/d 
 

TKN Loading 
Average 
Maximum  
 

 
48 mg/L (222 kg/d) 
284 kg/d 
 

TAN Loading 
Average 
Maximum Month 
 

 
38 mg/L (174 kg/d) 
228 kg/d 
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.3 Air rates will be controlled based on the measured dissolved oxygen concentration. 

.4 System Aeration Requirements: 
.1 Guaranteed minimum Standard Oxygen Transfer Efficiency (SOTE) of 28 percent at peak day 

aeration demands in each tank. 
.2 Available Minimum Pressure at Top of Dropleg: 44.77kPa(g). 
.3 Aeration Tank Sidewater Depth: 4.5 metres. 

 
 
2.3 EQUIPMENT CONSTRUCITON 

.1 General: 
.1 Shop fabricate welded metal parts and assemblies from Type 304L stainless steel with a 2D finish 

conforming to ASTM A240. 
.2 Shop fabricate non-welded parts and pieces from sheets and plates of Type 304 stainless steel 

conforming to ASTM A240, unless specified otherwise. 
.3 After fabrication, pickle and passivate stainless steel assemblies and parts in accordance with ASTM 

A380/A380M. 
.4 Fasteners and anchorage components shall be 18-8 series stainless steel. 
.5 Perform all solvent welding in the manufacturer’s shop. Field welding will not be permitted. 
.6 Header and Header Support System: Allow for expansion and contraction over a temperature range 

of 70 degrees C when installed. 

.2 Dropleg: 
.1 Locate elbow from air supply main connection at top of the aeration tank. Top connection and 

dropleg connection to air manifold shall be loose follower flanges. 
.2 Furnish the dropleg with supports to prevent movement. 

.1 Support from its upper connection, with additional support at lower elbow. Connection between 
dropleg and air manifold shall be a slip joint. 

.2 Provide at least one intermediate support between top and bottom connection. Design supports 
so that no vertical load is imposed on the top connection. 

.3 Dropleg to transition from stainless steel to PVC 1 m above the tank floor elevation. Provide stainless 
Straub type clamp coupling to connect the two dropleg piping materials. Support stainless steel 
piping to prevent stress on diffuser piping. 

.4 Stainless steel pipe and fittings shall be Type 304L Schedule 10S conforming to ASTM A778/A778M 
and ASTM A774/A774M. 

.5 PVC pipe and fittings shall be Schedule 40 conforming to ASTM D1784 Class 12454-B, ASTM 
D1785 and/or CSA B137.3, and ASTM D2466. Joints shall conform to ASTM D2564 and ASTM 
D2855. 

.6 Provide a 12 mm PT test plug at each dropleg. The test plug will be capable of receiving a probe 3 
mm nominal outside diameter and rated for zero leakage at a pressure to 200 kPa. 

.7 Provide a 25 mm capped connection for a portable air flowmeter at each dropleg.  

.3 PVC Air Manifold: 
.1 Perpendicular to air distribution headers, same nominal pipe size as dropleg, and located above 

distribution headers. 
.2 Connect air manifold to distribution headers at common pipe centerline.  
.3 Fabricate with minimum 100 mm diameter fixed joint connections to each air distribution header. 

Fabricate Manifolds in sections up to 6 metres in length. 
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.4 Construct from Schedule 40 PVC if stub to distribution header is reinforced with a solvent welded 
saddle tee, and Schedule 80 if stub is unreinforced. Manifolds shall be provided for long-term 
exposure to 54 degrees C near-wall temperature. 

.5 PVC pipe and fittings shall conform to ASTM D1784 Class 12454-B, ASTM D1785 and/or CSA 
B137.3, and ASTM D2466. Joints shall conform to ASTM D2564 and ASTM D2855. 

.4 Distribution Headers: 
.1 SDR 33.5 PVC conforming to ASTM D3915 Class 124524 and ASTM D3034, with 2 parts by weight 

of titanium dioxide per 100 parts of resin. 
.2 Fabricate in sections up to a maximum of 6 metres in length with fixed joints or expansion joints as 

required. 
.3 Attach diffuser elements to distribution headers to resist 200 N-m applied torque about polar axis of 

holder and 136 N-m about longitudinal axis. Equivalent alternate designs will be considered by 
Consultant. 

.5 Flexible Membrane Diffuser Assemblies: 
.1 Diffuser assembly shall include flexible membrane, threaded retainer ring, disc holder with mounting 

saddle, Click lock wedge and O-ring seal.  
.2 Assembly shall be fully supported over the full diameter with a 20% glass-filled polypropylene backer 

plate capable of withstanding a minimum of 890 N without structural failure. 
.3 After 1 year of continuous operation without aeration tank dewatering or diffuser cleaning, pressure 

drop through diffuser at specified flow rates shall not increase more than 7 kPa. 
.4 Backflow preventer assembly to prevent liquid from passing into aeration header. Diffusers shall 

require no special tools for attaching diffusers to diffuser connectors. 
.5 Membrane: Ethylene propylene diene monomer (EPDM) material, molded in a single piece and 

suitable for application to continuous aeration of activated sludge mixed liquor without significant 
increase in head loss. 
.1 Minimum 2 mm thick after moulding and finishing. 
.2 Maximum 15 percent extractible plasticizer content. Manufacturer must have minimum five (5) 

years experience with fabrication of diffuser membranes with specified content of extractable 
plasticizer. 

.3 Provide EPDM membrane material having the following properties: 
.1 Minimum tensile strength of 7,000 kPa. 
.2 Minimum elongation of 300 percent. 
.3 Testing in accordance with ASTM D412 

.1 Maximum durometer, Shore A, change allowed: 10 points. 

.2 Maximum loss of tensile strength: 25 percent 

.3 Maximum loss of elongation: 25 percent 
.4 Testing in accordance with ASTM D395 

.1 Maximum compression set: 50 percent 
.4 Replaceable without use of any special tools. 
.5 Exterior surface shall be smooth to restrict biological film growth. 
.6 Inflate during aeration and deflate when airflow is discontinued, further restricting biological film 

growth. 
.7 Cleanable in-place with water from a hose. Acid or other chemical cleaning methods shall not be 

required to restore diffuser to like-new performance conditions. 
.8 Membrane shall employ a non-perforated section that is aligned and seals against the air 

distribution orifices on the diffuser support structure. 
.9 Membrane shall contract and shall seat on backer plate. 
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.6 PVC Diffuser Element Holders: 
.1 Air plenum chamber below diffuser element. 
.2 Mechanism to attach diffuser element to element holder. 
.3 Provide complete peripheral edge support for diffuser element. 

.7 Supports: 
.1 Fabricate from 6.4 mm minimum Type 304 stainless steel plate, ASTM A240/A240M. Use Type 304L 

stainless steel for welded parts, ASTM A240/A240M. Fabricate threaded rods from Type 304 
stainless steel, ASTM A276/A276M. 

.2 Provide plus or minus 1 mm lateral and plus or minus 50 mm vertical adjustment of header. 
Adjustment shall be continuous and possible without removing air piping from support. Each air 
piping section shall have a minimum of two supports and additional supports as necessary to 
maintain level. Support height shall be sufficient to provide diffuser elevation shown on the Drawings. 
Each support shall provide a bearing surface contoured to fit 360 degrees of air piping. Bearing 
surface shall be a minimum of 50 mm wide for manifolds and 38 mm wide for distribution headers. 

.3 Air Manifold Piping Supports: 
.1 Maximum spacing between supports of 2.4 m. 
.2 Resist thrust generated by expansion or contraction of air distribution headers. 
.3 Include manifold holddown, guide straps, anchor bolts and supporting structure. Guide straps 

shall resist not less than 250 kgs uplift force per support without exceeding 165 MPa design 
stress. 

.4 Support: Fixed, consisting of a hold down mechanism and self-limiting clamp device. Clamping shall 
positively grip air distribution header when tight and be self-limiting to prevent overstressing header if 
clamp is overtightened. 

.8 Where piping crosses tank expansion joints the piping shall be equipped with flexible connections to 
allow up to 25mm differential movement. 

.9 Moisture Removal Assembly: 
.1 To drain moisture from the entire submerged aeration piping system, each grid shall have an integral 

purge located in the horizontal PVC piping at the base of the dropleg.  
.2 Purge shall consist of an ejector tube, removal hose and terminates at the top of the aeration tank 

with a manual valve. Purge line diameter will be a minimum of 75 mm. 

.10 Header Joints: 
.1 Special Flanged Joints or Slip Joints Between Sections of Air Distribution Header: 

.1 Individual header sections shall rotate independently of adjacent header sections for alignment. 

.2 Flanged Joints for Stainless Steel Piping: Face ring-follower flange type with through-bolts, 
capable of transmitting longitudinal forces caused by expansion and contraction in air distribution 
header. 

.3 Slip joints shall allow for expansion and contraction of air distribution header. 
.2 Fixed Joints for PVC Piping: Spigot section solvent welded to one end of Distribution Header, 

threaded socket section welded to mating distribution header, and O-ring gasket and threaded 
screw-on retainer ring. 

.11 Appurtenances: 
.1 Stainless Steel Pipe Couplings: Van Stone type flanges ASTM A182 stainless steel drilled ASME 

B16.5 Class 150 Standard. 
.2 Face Rings: Stainless steel, ASTM A240, Type 304L, inside diameter (ID) drilled 1.6 mm larger than 

pipe outside diameter (OD). 
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.3 Gaskets: Neoprene, 45 to 55 durometer; locate at expansion joints and couplings to form an airtight 
connection at 140 kPa minimum. 

.4 For each anchor, provide double stainless steel nuts. Each anchor is to be double nutted to ensure 
that the connection does not loosen due to stretching caused by dynamic forces through its life. 

.5 Miscellaneous: Nuts, bolts, washers, and other non-welded parts: Type 316 stainless steel, 
ASTM A240. Threaded assemblies shall be chemically treated or lubricated prior to assembling to 
prevent galling. 

.6 Lifting Lugs: Suitably attached for equipment assemblies and components weighing over 45 kg. 
 
2.4 SPECIFIED PRODUCT 

.1 FlexAir Pro ISM Disc Aeration, Environmental Dynamics International (EDI) as provided by Nexom 
 
2.5 ALTERNATE MANUFACTURERS 

.1 Xylem Water Solutions 

.2 Stamford Scientific International 

.3 Acquarius Technologies. 
 
 
PART 3– EXECUTION 

3.1 INSTALLATION 

.1 Fine bubble diffuser system to be installed in accordance with Manufacturer’s written instructions. 

.2 Prior to equipment installation: 
.1 Manufacturer is to inspect tank and certify that it is ready for installation. 
.2 Manufacturer is to certify that installation staff has been trained and are capable of installation. 

 
3.2 TESTING 

.1 Refer to Division 1 for additional testing requirements. 

.2 Leakage and Leveling Tests:  
.1 Provide leakage and level testing of equipment per Manufacturer’s requirements. 

.3 Performance Test: 
.1 Conduct on each aeration system. 
.2 Perform under actual or approved simulated operating conditions. Airflow shall be as measured by 

plant instrumentation. Calibrate airflow instrumentation as part of testing procedure. 
.3 Test for a continuous 6-hour period without malfunction. 
.4 Adjust, realign, or modify units and retest if necessary. 
.5 Pressure Test: Measure air pressure immediately upstream of elbow located at top of each dropleg, 

and at maximum airflows and submergences. 
 
 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 This section includes the supply, installation, testing and commissioning longitudinal and cross collector 
chain and flights collectors as well tipping trough scum collectors for clarifiers. 

.2 The Contractor is to provide the sludge and scum collectors and associated components in compliance 
with these specifications and as shown on the Drawings. 

.3 Contract Drawings show only functional features and do not necessarily show all required components 
and exact dimensions. The Contractor shall supply all equipment, parts and accessories necessary to 
meet the requirements of the Contract Documents and shall make all dimensional adjustments that may 
be particular to the equipment being supplied. Any and all costs associated with necessary changes shall 
be considered as being included in the bid price for the work specified. 

.4 All like items of equipment shall be the end product of one equipment manufacturer, who shall assume 
complete responsibility for conformance with these Specifications including design, testing, delivery and 
performance verification of the clarifier mechanism described in this section. Such manufacturer shall be 
referred to herein as the Clarifier Equipment Manufacturer. 

 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted otherwise, 
the reference indicated shall be the latest standard adopted by the regulatory agency as of the tender 
date. 
.1 American Society for Testing and Materials (ASTM): 

.1 ASTM D638: Standard Test Method for Tensile Properties of Plastics. 
.2 American Gear Manufacturers Association (AGMA). 
.3 Canadian Standards Association: (CSA): 

.1 CSA Z432: Safeguarding of Machinery. 
.4 Electrical Safety Authority (ESA). 
.5 National Electrical Manufacturers Association (NEMA). 
.6 Occupational Safety and Health Administration (OSHA). 
.7 Society for Protective Coatings (SSPC). 
.8 Underwriters Laboratories of Canada (ULC). 

 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15 requirements. 

.2 Informational submittal required for all Part 2 – Products specified herein. 

.3 In addition to the requirements noted in Division 1 and Division 15 provide the following: 
.1 Product Data 

.1 Identify construction materials for all components. 

.2 Relevant data illustrating full range of operation including speed curves, if applicable. 

.3 Electrical motor information and specification. 
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.4 Loadings imparted to each piece of equipment. 

.5 Permissible range of vibration. 

.6 Factory finishing details. 

.7 Anchoring requirements. 

.8 A motor performance chart exhibiting curves for motor torque, current, power factor, input/output 
kW and efficiency. Chart to also include date on motor starter and no-load characteristics. 

.9 Provide Instrumentation and Control Systems submittals including, but not limited to the 
following: 
.1 Process Control Narrative. 
.2 Control Panel layouts complete with component bill of materials. 
.3 Control Panel schematics and wiring diagrams, including field loop diagrams and network 

schematics 
.4 Panel product shop drawings for utilized PLC controllers, power supplies, controller cards, 

touch screen interface, intrinsically safe relays, terminal block, surge protective devices, 
starters and drives. 

.5 Field instrumentation product shop drawings and data sheets. 

.6 All HMI screens. 

.7 PLC program. 

.8 Field instrument classification ratings as well as specific installation details. 
.10 Operation and Maintenance Data: 

.1 Operation and Maintenance Manuals in accordance with Division 1. 

.2 Installation requirements. 

.3 The Supplier is to submit all operating constraints and design requirements related to the 
successful commissioning and operation of the clarifier equipment. 

.11 Quality Control Data: 
.1 A certificate of proper installation submitted on OEM letterhead, signed by the Manufacturer 

or their representative and certifying that the equipment has been installed in accordance 
with their installation instructions. 

.2 Suppliers reference list. 

.3 Factory acceptance test results. 
 
 
1.4 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Close Out requirements. 
 
1.5 MAINTENANCE AND SPARE PARTS 

.1 Maintenance and spare parts to be in accordance with Division 1 requirements. 

.2 Contractor shall verify and demonstrate that proper maintenance can be performed on equipment and 
material installed. 

.3 Provide the following spare parts for the clarifier mechanism: 
 

Drive chain 1 x 4.6 m (15 ft.) 
Carrying chain with flight attachment 2 x 3.0 m (20 ft.) 
Shear pins per shear pin sprocket four (4) 
Tube of Manufacturer’s recommended bearing grease six (6) 
Wear strips 2 x 3.0 m (10 ft.) 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

CLARIFICATION EQUIPMENT 
Section 11380 

Page 3 of 9 
April 2025 

 
 

.4 Provide any specialty tools required for maintenance. 
 
 
1.6 QUALITY ASSURANCE 

.1 Published equipment performance ratings for manufactured items to be based on physical tests carried 
out by the Manufacturer or an independent testing agency in accordance with accepted industry 
standards, or as specified. Conformance to codes and standards to be confirmed by an independent 
testing agency at supplier’s cost if proper supporting evidence cannot be provided. 

.2 Provide all equipment from Single Manufacturer where applicable.  

.3 Guarding to meet OSHA and CSA Z432 requirements.  

.4 All electrical installation and components shall comply with CSA and local electrical authority. 

.5 Electrical Equipment not bearing a CSA label requires an ESA field approval. 

.6 Where required by Authority having jurisdiction, equipment shall bear a ULC or UL label. 

.7 Contractor to verify all relevant dimensions prior to ordering any equipment. 
 
 
1.7 COMMISSIONING 

.1 Refer to Division 1 and Division 15 for commissioning requirements. 

.2 Following installation and initial checkout by the installation Contractor, the manufacturer is to provide a 
factory trained technician to commission the system. 

.3 Manufacturer to provide a checklist of items to be completed by the General Contractor prior to beginning 
commissioning.  

 
 
1.8 TRAINING 

.1 Refer to Division 1 and Division 15 for training requirements. 

.2 Training required for all collectors and their controls. 
 
 
1.9 WARRANTY 

.1 Refer to Division 1 and Division 15 for warranty requirements.  

.2 The Manufacturer shall provide a warranty for a minimum period of 1 year from Substantial Completion. 
Such warranty shall cover all defects or failures of materials or workmanship which occur as the result of 
normal operation and service except for normal wear parts. 
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PART 2– PRODUCTS 

2.1 GENERAL 

.1 Each sludge collecting system shall transport settled sludge uniformly along a rectangular concrete tank 
floor to receiving hopper(s) by scraper flights carried by two endless collector chains, driven by rotating, 
shaft-mounted collector sprockets. Flights, equipped with replaceable wear shoes, shall be guided by 
wall-mounted return tracks and replaceable floor-mounted wear strips. The collector head shaft shall be 
driven through a chain and sprocket connection to a close-coupled gearmotor located above the tank top.  

.2 Each scum collector shall manually operated and shall be designed to transport floating scum to the 
scum pit. A dedicated scum trough is required for each new clarifier and each shall be equipped with it’s 
own dedicated operator. 

.3 Non-stainless and non-galvanized steel components shall be cleaned and prepared according to SSPC-
SP6, shop primed and finish painted at the factory. Drive system components shall be provided with the 
Manufacturer's standard outdoor duty finish. Field applied touch-up painting shall be provided by the 
Contractor as required. 

.4 Provide each collector with a noncorrosive identification plate. Refer to section 15020 for additional 
identification requirements. 

.5 Electrical equipment to be suitably rated for the electrical classification associated with the equipment 
location. Refer to the drawings for site classification requirements. 

 
 
2.2 QUANTITY 

.1 Refer to the drawings for additional requirements. 

.2 Clarifiers 
.1 Three (3) longitudinal collectors and associated appurtenances 
.2 Three (3) cross collectors and associated appurtenances 
.3 Three (3) tipping scum collectors and associated appurtenances. 

 
2.3 DESIGN DATA 
 

COLLECTOR TYPE  LONG. CROSS 
No. Collector mechanisms  Qty 3 3 
No. Drive units  Qty 3 3 
Collector bay nominal length (full tank) m 40 5 
Collector bay nominal width m 5 1.5 
Tank SWD 5 4.5 - 
Sewage Peak Hour Flow per clarifier  m3/day 5938 5938 
Flight speed m/min. 0.3 0.6 
Flight spacing m 3 1.5 
No. Shafts / collector Qty 4 3 
Head shaft diameter mm 102 64 
Idler shaft diameter mm 89 64 
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COLLECTOR TYPE  LONG. CROSS 
Scum trough included   YES NO 
Scum trough nominal length m 5 - 
Scum trough diameter mm 350 - 

 
DATA TABLE 2 – GENERAL REQUIREMENTS 

Collector chain: material Non-metallic, unfilled acetal resin and reinforced nylon 
resin pins 

Collector chain rated working load 13.8 kN (3100lb.) 
Collector sprockets: material High-strength polyurethane, double life tooth profile 
Head shaft sprockets: no. teeth; pitch 
diameter 

23-tooth; 565 mm (22.24") P.D. 

Idler shaft sprockets: no. teeth; pitch 
diameter 

17-tooth; 422 mm (16.61") P.D. 

Head sprocket self-aligning bearings: 
material 

A216 cast steel, split construction, polyurethane hub ball 
sleeve, water lubricated 

Idler sprocket sleeve bearings: 
material 

Virgin Black UHMW-PE, split construction, 316SS band 
clamps 

Drive chain: material Unfilled acetal resin, SS pin 
Drive chain rated working load, 
minimum 

7.78 kN (1750 lb.) 

Drive sprockets: material High-performance polyurethane 
Drive cover: material 316 stainless steel, 12 gauge 
Return track: material 316 stainless, 12 gauge  
Flights: material Fiberglass 
Flights: nominal width x height 3" (75 mm) x 8" (200 mm) 
Pedestals & brackets, non-submerged: 
material 

6 mm thick. 304 stainless steel 

Pedestals & brackets, submerged: 
material 

6 mm thick. 304 stainless steel 

Assembly hardware: material 316 stainless steel 
Anchor bolts: material 316 stainless steel 
Motor: voltage & minimum nameplate 
size 

575VAC / 3 ph / 60 Hz, 0.37 kW (0.5 HP) 

Motors & local switches: hazardous 
rating 

Class 1, Zone 2 

 
 
2.4 CONSTRUCTION REQUIREMENTS 

.1 Sludge Collector Drive System 
.1 Each collector shall be independently driven by a gearmotor, mounted on a fabricated support 

pedestal, consisting of an AGMA II class helical reducer, minimum 1.25 SF based on design loading.  
.2 Drive motor to be close-coupled, TEFC, NEMA design B, minimum 1.15 SF, class F insulation, IP44 

duty meeting the requirements of 15053. Motors to be 575/3ph/60Hz. 
.3 Contractor to coordinate with Clarifier Equipment Manufacturer to confirm the exact size of slab 

opening size to accommodate drive chain operation. 
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.4 Provide a drive guard to completely enclose the gearmotor and drive chain assembly above the 
operating floor. Design guards to be either made of aluminum or 304 stainless steel, hinged and 
easily rotated for inspection of the drive unit. Guards to meet the requirements of CSA Z-432 and 
OSHA. Each drive cover to be insulated with hard moisture resistant foam insulation and c/w one (1) 
120VAC/1/60, suitably sized heater to prevent the drive mechanism from freezing in -30°C 
conditions. Heater to be approved for Class 1, Division 2, Groups C & D hazardous location and shall 
be c/w integral thermostat and integral conduit box. Heater to be installed by the Contractor and is to 
be located inside the drive cover. 

.5 Each mechanism to have safety shear pin or other safety drive device to limit torque on drive shaft. 
Each system is to include a torque limit switch to annunciate an overload condition and shut-off drive 
power. 

.2 Drive Chain and Sprockets 
.1 Drive chain shall be self-lubricating constructed of unfilled acetal resin or reinforced nylon resin c/w 

304 stainless steel precision snap-in connecting pins to eliminate internal stresses caused by 
interference fits. 

.2 Drive sprockets shall be non-metallic polyurethane or nylon construction, keyed and set-screwed. 
Each collector shall include: one (1) minimum 11 tooth, driving sprocket; one (1) minimum 40 tooth, 
(for longitudinal collectors) or 30 tooth, (for cross collectors) driven sprocket with offset-hub and one 
(1) minimum 7 tooth, chain take-up or idler sprocket complete with mounting bracket. 

.3 Headshaft sprockets shall be split c/w stainless steel hardware for ease of installation.  

.4 Where collector drives are shown to be side by side on the drawings a headshaft support plate shall 
be provided by the Clarification Equipment Manufacturer. Plate to be fabricated of 304 stainless steel 
and of suitable thickness to provide the rigidity as required by the Manufacturer. 

.3 Collector Chain and Sprockets 
.1 Collector chain shall be 150 mm pitch non-metallic chain having integrally molded flight attachments. 

Collector chain shall be manufactured of unfilled acetal resin for superior wear capability and to 
minimize water absorption and deformation; be designed specifically to exclude grit trapping between 
the pin and sidebar openings; have a shrouded link opening to shield rivets from catching suspended 
material; have ribbed sidebars for maximum design strength; solid, self-lubricating, one-piece 
reinforced nylon resin connecting pins connecting to the link without the use of clips, cotters or 
washers. 

.2 Flight attachments shall be of similar construction to the chain links, with the flight pusher plate 
extending the full depth of the flight and molded integrally with the link sidebars. The attachment 
mounting hole spacing shall conform to ASME B29.21. The attachment link shall be capable of 
twisting a minimum of 7 degrees across the face of the attachment without failure.  

.3 Collector sprockets shall be split, non-metallic, molded high-strength polyurethane with double life 
tooth profile. Each collector shall be supplied with two (2) keyed head shaft sprockets; two (2) 
free-rotating idler sprockets per idler shaft, each with sleeve bearing. Sleeve bearings shall be split, 
of thru-bolt design and incorporating two (2) integral shaft collars 

.4 Final clarifiers to include a chain tensioner as diagrammatically indicated on the drawings. Tensioner 
to allow operations to periodically adjust the longitudinal collector chain. All submerged components 
to be of 304 stainless steel. 

.4 Head Shaft Assembly 
.1 Head shafts shall be solid cold rolled steel, shall extend the full tank width and shall be supported by 

two (2) peak cap, split, babbitted, self-cleaning, self-aligning bearings and secured by non-metallic 
collars.  

.2 Bearings shall be provided with non-metallic lubrication extension tubing to the tank top. Shafts shall 
be fitted with keyways as required. 
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.5 Collector Fights 
.1 All flights shall span the clarifier width with minimum 25 mm side wall clearances, each including 

reversible non-metallic UHME-PE13 mm (1/2") return track and floor non-metallic wear shoes as 
required, an integral floor scraper lip, non-metallic filler blocks and pre-drilled flight mounting holes. 

.6 .2 Flights shall be fabricated of nominally 75mmx200mm fiberglass. Provide flights with minimum 60% 
glass fiber content and flexural strength 310 MPa in accordance with ASTM D638. Idler shaft Assembly 
.1 Collector idler shafts shall be solid cold rolled steel extending the full tank width and supported by 

two (2) wall-mounted brackets having position adjustable u-clamps of the same material.  

.7 Return Tracks 
.1 Return tracks shall be rolled 316 stainless steel, with 2B polished finish to allow for smooth travel of 

the flight wear shoe without the need for additional wearing strips. Each section is 6.1 m (20 ft) long 
and supplied with pre-drilled non-metallic wall brackets on maximum 3 m centres. Two brackets 
required per connection, one anchored at the wall and on attached to the return track. 

.2 Provide stainless steel hardware. 

.8 Deflector Track Angles 
.1 75 mm x 75 mm x 10 mm 316 stainless steel deflector track angles to be supplied with pre-drilled 

wall brackets where recommended by the Clarifier Equipment Manufacturer to prevent flights from 
contacting other components within the tank. Minimum 2 anchor bolts per bracket.  

.2 Provide stainless steel hardware and UHMW-PE wear strips. 

.9 Wear Strip 
.1 Minimum 10mm thick UHMW-PE replaceable wear strip shall be supplied in 3m sections pre-drilled 

for floor and track angles and to comprise two (2) full tank-length floor wear strips.  
.2 Provide countersunk stainless steel hardware. 

 
 
2.5 ELECTRICAL 

.1 Provide all necessary electrical components and wiring for a complete, functional system. Electrical 
components shall be provided in accordance with the requirements of Division 16 - Electrical. 

 
 
2.6 CONTROLS 

.1 Each clarifier to have its own dedicated control panel with controls for its longitudinal and cross 
collectors. 

.2 Control panel shall interface with SCADA and provide a coordinated shutdown of equipment on fault. 

.3 Provide each longitudinal collector with two (2) NEMA 7, 120VAC/1/60 momentary limit switches, located 
on both sides of the collector tank, to sense flight misalignment and no-motion conditions during 
operation. 

.4 Control Panel, to be a NEMA 4X stainless steel enclosure, 120VAC/1/60, c/w: NEMA 4X operators. 
Panel to service a single clarifier tank, i.e., one (1) cross and longitudinal collector Panel to include the 
following: 
.1 Switches: 

.1 Panel heater “Off-On” selector switch. 

.2 Operators for each collector: 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

CLARIFICATION EQUIPMENT 
Section 11380 

Page 8 of 9 
April 2025 

 
 

.1 Start push button. 

.2 Stop push button 

.3 E Stop push button 

.4 Overtorque reset button. 

.5 HOA switch pilot. 
.3 Indicator Lights for each collector: 

.1 Fault indicator light. 

.2 Running indicator light. 

.3 Stopped indicator light  
.4 5A/120V dry contacts for monitoring for each collector: 

.1 Collector running (input). 

.2 Collector In-Auto mode (input). 

.3 Collector fault (input). 

.4 Collector overtorque alarm (input). 

.5 Collector no motion alarm (input). 

.6 Collector in Position A. 

.7 Collector in Position B. 
.5 5A/120V dry contacts for monitoring specific to a single collector: 

.1 Longitudinal collector misalignment. 
 
 
2.7 SCUM COLLECTORS 

.1 Provide one (1) manually operated scum trough per longitudinal collector, each including: circular trough, 
diameter as per the Data Table, of minimum 6 mm thick. 304 stainless steel construction spanning the 
collector tank width; two (2) 304 stainless steel, position-adjustable end bearings capable of being 
mutually aligned and provided with neoprene bearing-wall seals; 304 stainless steel anchor bolts. 
Machine the outside ends of each scum trough over a minimum 200 mm length and the insides of each 
end bearing to ensure a tight trough-bearing fit and to avoid seizing during operation. Troughs in 
separate tanks shall be independently operable in both rotation directions. Contractor shall install and 
level each trough with bearings aligned and grout between bearings and tank walls and shall install 
trough operator.  

.2 Provide: one (1) end bearing with horizontal adjustment capability; one (1) end bearing with vertical 
adjustment capability; lubrication extensions from tank top to four (4) lubrication fittings per bearing; 
bearing internal water seal. 

.3 Provide each trough with longitudinal 60O slots, maximum 710 mm length, separated by 50 mm uncut 
bands, into which water will flow when the pipe is rotated in either direction 

.4 Manual operator shall consist of an aluminum hand-wheel mounted on a gear reducer and 304 stainless 
steel floor stand located at the tank top. Hand-wheel and trough shall be connected through a stainless 
steel cable and sprocket mechanism or through a geared shaft mechanism. Contractor to coordinate 
required slab opening to allow proper functioning of the operator. 

 
 
2.8 SPECIFIED PRODUCT 

.1 Evoqua Water Technologies. 
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2.9 ALTERNATE MANUFACTURERS 

.1 WTP Equipment Corp. represented by ENV Treatment Systems Inc. 

.2 Polychem Systems, a Division of Brentwood Industries Inc. 
 
 
PART 3 – EXECUTION 

3.1 INSTALLATION 

.1 Install clarification equipment in strict accordance with manufacturer’s instructions. 

.2 Provide anchor bolts, fasteners, washers, and templates required for installation of clarification 
equipment. 

.3 Clarifier Equipment Manufacturer shall assist with the work of the Installation Contractor including but not 
limited to installation of the following equipment components: 

.1 All interconnecting control/power wiring. 

.2 Verify all field wiring and PLC I/O connections made by Installation Contractor to their respective 
termination points. 

.3 Inspect, test, and verify communications links from respective control panels, drives and 
equipment to plant SCADA. 

 
 
3.2 TESTING 

.1 Refer to Division 1 for additional testing requirements. 

.2 Drive units shall be assembled and fully shop tested prior to shipping to the jobsite. 

.3 Following installation and inspection, equipment function tests shall be performed as required to verify 
satisfactory operation. 

.4 A qualified representative of the equipment supplier shall be present at the jobsite for a minimum of four 
(4) 8-hour days to inspection, commissioning, starting-up and training on the specified equipment. 

.5 After installation, the equipment supplier shall provide a certificate stating that the installed equipment 
has been satisfactorily installed and tested and is ready for duty operation. 

 
 
 

END OF SECTION 
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PART 1 – GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 This section provides details for the fabrication, supply and installation of slide gates and hand gates. 
 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted otherwise, 
the reference indicated shall be the latest standard adopted by the regulatory agency as of the tender 
date. 
.1 American Society for Testing and Materials (ASTM): 

.1 ASTM A240 - Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, 
Sheet, and Strip for Pressure Vessels and for General Applications. 

.2 ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes. 

.3 ASTM A380 – Standard Practice for Cleaning, Descalling & Passivation of Stainless Steel Parts 

.4 ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 

.5 ASTM B308 - Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural Profiles. 

.6 ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications. 
.2 American Water Works Association (AWWA): 

.1 AWWA C561 – Fabricated Stainless Steel Slide Gates. 

.2 AWWA C542 – Electric Motor Actuators for Valves and Slide Gates. 

.3 AWWA C513-: AWWA Standard for Open-Channel, Fabricated-Metal Slide Gates 
.3 American Bearing Manufacturers Association (AFBMA). 
.4 American Iron and Steel Institute (AISI). 
.5 American Gear Manufacturers Association: (AGMA). 
.6 American National Standard Institute: (ANSI). 
.7 Canadian Standards Association: (CSA). 
.8 Canadian Electrical Manufacturers Association: (CEMA). 
.9 National Electrical Manufacturers Association: (NEMA). 

 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15 requirements 

.2 Informational submittal required for all Part 2 – Products specified herein. 
.1 Product Data to be provided in addition to the requirements noted above: 

.1 Make, model and identification tag consistent with the project P&ID for slidegate or handgate. 

.2 Detailed installation instructions including any block-out requirements. 

.3 Provide coating details. 
.2 Operation and Maintenance Data: 

.1 Operation and Maintenance Manuals. Refer to Division 1 for requirements. 

.2 Manufacturer’s installation requirements. 
.3 Quality Control Data to include: 

.1 Certified documentation from the manufacturer indicating compliance with the specified 
standards. 
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.2 Calculations stamped by an engineer licensed in the province of Ontario confirming that gates 
and their installation meet the requirements of the OBC Part 4. 

.3 Installation certificate from the manufacturer or its representative confirming proper installation. 
 
 
1.4 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Closeout Requirements. 
 
 
1.5 MAINTENANCE AND SPARE PARTS 

.1 Maintenance and spare parts to be in accordance with Division 1 requirements. 

.2 Contractor shall verify and demonstrate that proper maintenance can be performed on equipment and 
material installed. 

.3 Provide any specialty tools required for maintenance. 
 
 
1.6 QUALITY ASSURANCE 

.1 Ensure supplied gates conform to the referenced standards specified herein. 

.2 Provide all equipment from Single Manufacturer where applicable 

.3 All electrical installation and components shall comply with CSA and local electrical authority. 
 
 
1.7 COMMISSIONING 

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 
 
 
1.8 TRAINING 

.1 Refer to Division 1 and Section 15010 Mechanical General Provisions. 
 
 
1.9 WARRANTY 

.1 Refer to Division 1 and Section 15010 Mechanical General Provisions. 
 
 
PART 2– PRODUCTS 

2.1 GENERAL 

.1 Refer to drawings and slide gate schedule for sizing and other requirements for individual gates. 
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.2 All gates to be tagged per the P&ID drawings and per the requirements of Section 15020. 

.3 Slide gates to be in accordance with AWWA C561 unless otherwise modified herein. 

.4 Gates shall be rising stem unless otherwise noted. 

.5 Provide lifting lugs on all gates. 

.6 Performance: 
.1 Design seating/unseating heads as scheduled. 
.2 Leakage rate for general service slide gates: 

.1 Under seating head conditions to be a maximum of 0.60 L/min. per metre of seal periphery. 

.2 Under unseating head conditions less than 6 m to be a maximum of 1.25 L/min. per metre of seal 
periphery. 

.3 Under unseating head conditions greater than 6 m to be defined as follows: 
.1 1.25 + 0.1025 x (head-6.1). 

.3 Leakage rates for high performance slide gates to be true zero leakage. 

.4 Leakage rates for stop loop to be 1.25 L/min. under design seating head. 

.7 All gates shall be complete with any guides, frames, floor stands, brackets, wall thimbles (where 
specified), stems, actuators, and any other appurtenances for a complete and functioning installation. 

.8 All stainless steel gates to be pickled and passivated in accordance with ASTM A380. 
 
 
2.2 SLIDE GATE MOUNTING 

.1 Slide gate mounting configuration as scheduled. Refer also to the drawings for additional mounting 
requirements. 
.1 Type 1: Self-contained configuration to be embedded into channel walls complete with a flush mount 

embedded invert. 
.2 Type 2: Self-contained configuration to be surface mounted onto channel walls. 
.3 Type 3: Non-self-contained wall mounted directly to concrete surface, standard invert. 
.4 Type 4: Non-self-contained wall mounted directly to concrete surface with embedded invert 
.5 Type 5: Non-self-contained wall thimble mounted 
.6 Type 6: Other configuration. 

 
 
2.3 GENERAL SERVICE SLIDE GATES 

.1 Gates to be general service where indicated in schedule and assumed where information service 
information is missing. 

.2 Gates to be either self-contained or non-self-contained, arranged to open in an upward or downward 
fashion and provided with actuation as scheduled. All general service gates to be equipped with the 
same gear box. 

.3 Frame/Guide: 
.1 Fabricated of ASTM A240 Type 304 stainless steel. 
.2 Frame components to have a minimum 6 mm material thickness. 
.3 Frame to be fabricated of structural members or formed plate welded to form a rigid monolithic frame. 
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.4 Frame to be of the flange back design suitable for mounting on concrete wall. 

.5 Guides to be integral with the frame and fabricated of UHMWPE (ultra-high molecular weight 
polyethylene). 

.6 Guides to be one piece construction with a length so as to retain and support the full vertical height of 
the slide in its fully open position. 

.7 Yokes on self-contained gates to have a maximum deflection of 1/360 of the gate’s span. 

.8 A rigid stainless-steel member shall be provided across the invert of the opening on downward 
opening gates. 

.4 Slide: 
.1 Slide to be fabricated of ASTM A240 Type 304 stainless steel. 
.2 Slide to consist of flat plate reinforced with formed plates or structural members to limit its deflection 

to 1/720 of the gates span under design head conditions. 
.3 Stress on the slide shall not exceed 40% of the material’s yield strength or 25% of its ultimate 

strength. 

.5 Seals: 
.1 Top and side seals to be self-adjusting and made of UHMWPE guide and compression cord. Bottom 

seal to be ASTM D2000 resilient neoprene and set into the bottom member of the frame and shall 
form a flush bottom. 

.2 An ASTM D2000 compliant nitrile compression cord shall provide contact between the guide and the 
slide in all positions. 

.3 Sealing system to remain effective in any gate position and let liquid flow only through the open part 
of the gate. 

.4 All downward opening gates shall be provided with self-adjusting type seals, utilizing a cup shaped 
UHMWPE seal with twin contact surfaces and compression cord. The cup shaped seal with twin 
contact surfaces shall be designed with outer seal acting as a wipe to remove debris from the slide 
when raising the gate thereby protecting the primary seal. 

.6 Stems: 
.1 Fabricate to ASTM A276 Type 304 stainless steel with a minimum diameter of 30 mm. 
.2 Stem to have a slenderness ratio (length/radius) of less than 200. 
.3 Provide ASTM A-240 Type 304L stainless steel stem guides equipped with UHMWPE bushing at 

intervals to ensure a maximum slenderness ratio as noted above. 
.4 Stem threads to be machine cut or rolled full depth polished ACME type. 
.5 Stem to transmit in compression at least twice the rated output of the manual operation with a 178N 

effort on the crank or handwheel. 
.6 Stems on electrically actuated gates to have a design force not less than 1.25 times the output thrust 

of the electric motor in the stalled condition. 
.7 Provide solid bronze couplings where required to join stems 45 mm in diameter and larger. For 

smaller diameter stems, pinned extension tube couplings to be used. 
.8 Couplings to be grooved and keyed. 
.9 Gates having a width greater than two times their height shall be provided with two lifting 

mechanisms connected by a tandem shaft. 
.10 All rising stems to be equipped with a clear polycarbonate stem cover. 
.11 Stem cover to have a cap and condensation vent and be equipped with field applied mylar tape to 

indicate gate position. 
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.7 Specified Products:  
.1 Standard gates: Fontaine Series 20 and 25. 
.2 Downward Opening Weir Gates: Fontaine Series 40. 

.8 Alternate Manufacturers: 
.1 BNW. 
.2 Orbinox. 
.3 Hydrogate Corporation. 

 
 
2.4 HIGH PERFORMANCE SLIDE GATES 

.1 Gates to be high performance where indicated in the schedule. 

.2 Gates to be either self-contained or non-self-contained arranged to open in an upward fashion and 
provided with actuation as scheduled. All high-performance gates to be equipped with the same gear 
box.  

.3 Frame/Guide: 
.1 Fabricated of ASTM A276 Type 304 stainless steel. 
.2 Frame components to be heavy duty construction with a minimum material thickness of 10 mm. 
.3 Frame to be flange back design suitable for mounting on thimble or concrete wall. 
.4 For self-contained gates, the actuator support yoke shall be attached to the vertical extensions of the 

guide frames. Maximum deflection of the yoke assembly not to exceed 6 mm under actuator applied 
loading. 

.4 Slide: 
.1 Fabricated of ASTM A240 Type 304 stainless steel. 
.2 Slide components to be of heavyduty construction with material thickness of 10 mm. 

.5 Seating: 
.1 Seating and de-seating system including gate guides fixed wedges to ensure that gate engages the 

seal only when seating to provide tight shutoff with zero leakage. Sufficient number of wedges to be 
provided at top, bottom and sides of gates to eliminate any deflection of the gate when seated. 

.2 ASTM D2000 Hypalon resilient seat to be replaceable and to be securely fastened to the gate frame 
to prevent pullout due to high velocities during gate closing. Seat material and configuration to be 
suitable for use in wastewater containing abrasive material. 

.6 Stems: 
.1 Fabricated of ASTM A276 Type 304 stainless steel with a minimum diameter of 30 mm. 
.2 Stem to have a slenderness ratio (length/radius) of less than 200. 
.3 Provide ASTM A240 Type 304L stainless steel adjustable stem guides at regular intervals to ensure 

maximum slenderness ratio is not exceeded. 
.4 Stem threads to be machine cut or rolled full depth ACME type. 
.5 Items to be capable of transmitting in compression at least twice the maximum rated output of the 

actuator unit at stalling torque. 
.6 Provide solid bronze grooved and keyed couplings where required to join stems with diameters 

45 mm and larger. Pinned couplings for smaller diameters. 
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.7 Lifting stems for self-contained gates to be one piece and of ample cross-section to prevent 
distortion. Threaded portion of stem at actuator end shall extend 50 mm past the actuator nut when 
gate is at the bottom of its travel. 

.8 Gate having a width greater than two times its height shall be provided with two lifting mechanisms 
connected by a tandem shaft. 

.9 All rising stems to be equipped with a clear polycarbonate stem cover. 

.10 Stem covers to be vented and capped with “open” and “closed” position markings. 

.7 Wall Thimbles: 
.1 Wall thimbles required on all gates installed in new concrete. 
.2 Where thimbles are not practical in existing concrete for example, Contractor to measure tolerances 

and advise manufacturer before installing gate. Manufacturer to advise regarding need for 
modification of concrete surface to achieve a tight shutoff. 

.3 Wall thimble to be fabricated of ASTM A276 304L stainless steel. 

.4 Wall sleeve to be fabricated monolithically with integral threaded bolt and waterstop. 

.5 Thimbles to suit concrete wall size and provide an area equal to the gate size. 

.8 Specified Product: BNW Series 77. 

.9 Alternate Manufacturers: 
.1 Approved Alternate. 

 
 
2.5 HANDGATES 

.1 Handgates to conform to AWWA C513. 

.2 Leakage rate is not to exceed 1.25 L/min. per metre of seal periphery in either seating or unseating head 
condition. 

.3 Refer to handgate schedule and/or drawing for quantity and sizing requirements. 

.4 Frame: 
.1 Fabricated of ASTM A-240 Type 304L stainless steel or ASTM B308 6061-T6 aluminum. 
.2 Frame to be constructed of structural members or formed plate. 
.3 Frame to be suitable for mounting on a concrete wall at the end of the channel, embedded inside a 

channel or surface-mounted inside a channel. 

.5 Slide: 
.1 Fabricated of ASTM B209 5083 or ASTM B308 6061-T6 aluminum. 
.2 Minimum slide thickness to be 6 mm. 
.3 Slide to be constructed of a flat plate reinforced to limit deflection to 1/720 of the gate’s span under 

design head conditions. 
.4 Provide plate with one or two handles or hand holes. Handle edges to be rounded. 

.6 Seal: 
.1 Fabricated of ASTM D2000 EPDM or neoprene rubber. 
.2 Side seals to be retained using UHMWPE guide bars and screws. 
.3 Sealing system to remain efficient at sealing in any position of the slide and let the liquid flow in only 

the opened part of the gate. 
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.7  Specified Product:  VAG Series 92. 

.8 Alternate Manufacturer: 
.1 Orbinox. 
.2 Hydrogate Corporation. 
.3 Aquanox. 
.4 Dynamic. 

 
 
2.6 GATE OPERATORS 

.1 Gate operators to be provided as an integral component to the gates and to be furnished by the gate 
supplier. 

.2 Operator type as indicated in the gate schedule. 

.3 Fitting to be provided to enable all bearings and gears to be lubricated as required. 

.4 Manual Operators: 
.1 Minimum manual crank effort to be limited to 178N to unseat gate. 
.2 Provide single or double gear reduction actuator when activation loads exceed 178N. Gears to be 

totally enclosed and suitable for exterior installations with a rated temperature of -40°C. 
.3 Gate operations to be installed either on a pedestal or on the yoke of a self-contained gate. 
.4 Actuators to be complete with removable 50 mm square nut with either a removable aluminum crank 

arm or an aluminum handwheel. 
.5 Actuators are to be suited for both hand operation and by means of a portable electric operator. 
.6 Handwheels to be in the vertical position. 
.7 Gates with the slide width larger than double their height to be provided with a dual stem, dual 

gearbox complete with a stainless steel cross-shaft and vertical crank or handwheel. 
.8 Embedded stainless steel floor boxes and covers to be used with 50 mm square nut actuator when 

the stem cannot protrude above the finished floor. 
.9 Pedestals to be fabricated from aluminum or galvanized steel with mounting surface to suit the 

manual or electric actuators required. 
.10 Actuators mounted on pedestals at the grating level to be supported by stainless steel wall brackets. 

Wall brackets to be fastened to the concrete using stainless steel anchor bolts and to be oversized 
with regard to the pedestal baseplate by 50 mm to allow for grating support. 

.11 Where pedestals are mounted to the concrete floor or curb a bottom plate flange shall be provided. 

.5 Electric Actuators: 
.1 Electric gate actuators to be AWWA C542-09 complaint. 
.2 Provide electric actuators as indicated on the drawings and in the schedules. Actuators to be 

selected to suit the application and operating conditions. Actuator to be factory mounted and tested 
by the valve or actuator supplier. Actuator supplier to provide mounting adaptors, installation 
supervision, start up and commissioning. 

.3 General: 575/3/60 power supply, or 120/1/60 as indicated on the contract drawings, integral 
reversing starter, local control facilities and terminals for remote control and indication; connections 
housed within a self-contained, sealed enclosure. 

  



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

FABRICATED SLIDE GATES 
 AND  

HAND GATES  

Section 11382 
Page 8 of 10 

April 2025 
 
 

.4 Actuator sizing: sized for valve closure at the required differential pressure. The safety margin of 
motor power available for seating and unseating the valve shall be sufficient to ensure torque switch 
trip at maximum valve torque with the supply voltage 10% below nominal. Operating speed for linear 
valves approximately 10-12 inches per minute. 

.5 Suitable for indoor and outdoor use. Ambient temperature ranging from -30°C to 70°C, up to 95% 
relative humidity. Refer to schedules and drawings for actuators in hazardous areas and required 
ratings. 

.6 Enclosure: O-ring sealed, watertight to CSA 4, and IP68 with plug and socket watertight and 
dustproof O-ring seal between the terminal compartment and the internal electrical elements of the 
actuator. All external fasteners shall be stainless steel. The use of unprotected stainless steel 
fasteners in aluminum alloy casings is not permitted. 

.7 Motor: Class F insulated, with a time rating of at least 15 minutes at 40°C or twice the valve stroking 
time, whichever is the longer, at an average load of at least 33% of maximum valve torque. Electrical 
and mechanical disconnection of the motor should be possible without draining the lubricant from the 
actuator gear case. 

.8 Protection shall be provided for motors as follows: 
.1 The motor shall be de-energized in the event of a stall when attempting to unseat a jammed 

valve. 
.2 Motor temperature shall be sensed by a thermostat de-energizing the motor in case of 

overheating. 
.3 Lost phase protection. 

.9 Gearing: A grease filled gear case suitable for operation at any angle; metal construction. For rising 
spindle valves, the output shaft shall be hollow to accept a rising stem and incorporate thrust 
bearings of the ball or roller type at the base of the actuator and include grease nipple for bearing 
lubrication. Permit the opening of the gear case for inspection or disassembled without releasing the 
stem thrust or taking the valve out of service. 

.10 Hand Operation: Handwheel to be engaged when the motor is declutched, drive restored to power 
automatically by starting the motor. The handwheel or selection lever shall not move on restoration of 
motor drive. The hand/auto selection lever to be lockable in both hand and auto positions. The 
handwheel drive must be mechanically independent of the motor drive and any handwheel gearing 
should be such as to permit emergency manual operation in a reasonable time. 

.11 Monitoring:  
.1 Torque and turns limitation to be adjustable as follows: 

.1 Position setting range 2.5 to 100,000 turns, with resolution to 15 degrees of actuator output. 

.2 Torque setting: 40% to 100% rated torque. 
.2 “Latching” to be provided for the torque sensing system to inhibit torque off during unseating or 

during starting in mid-travel against high inertia loads. Include a diagnostic module, which will 
store and enable download of historical actuator operation and torque data to permit analysis of 
actuator and valve in-service performance. 

.3 Five contacts shall be provided which can be selected to indicate any position of the valve. 
Provision shall be made for the selection of a normally closed or open contact form.  

.4 The contacts shall be rated at 5A, 250VAC, 30VDC. 

.5 Any of the four above-noted contacts shall be selectable to signal one of the following:  
.1 Valve opening, closing or moving. 
.2 Thermostat tripped, lost phase. 
.3 Motor tripped on torque in mid travel, motor stalled. 
.4 Remote selected. 

.6 The actuator shall include a position indicator. Red, green and yellow lights corresponding to 
Open, Closed and Intermediate position shall be included on the indicator. End of travel 
indication colours shall be reversible. The display shall incorporate valve, actuator and control 
status indication. 
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.12 Electrical/Controls:  
.1 Reversing starter, control transformer and local controls shall be integral with the valve actuator 

suitable for 60 starts per hour and controls supply transformer fed from the incoming three 
phases and overload protection. 

.2 Local controls for Open, Close and Stop and a Local/ Stop/ Remote mode selector switch 
lockable in any one of the three positions. The local controls shall be arranged so that the 
direction of valve travel can be reversed without the necessity of stopping the actuator. 

.3 The necessary wiring and terminals shall be provided in the actuator for the following control 
functions:  
.1 Open and close external interlocks to inhibit local and remote valve opening and/or closing 

control. Provision shall be made to configure the interlocks to be active in remote control 
only. 

.2 Remote controls fed from an internal 24VDC supply and/or from an external supply between 
20V and 120VAC or 20V and 60VDC, to be suitable for any one or more of the following 
methods of control: 
.1 Open, Close and Stop control. 
.2 Open and Close maintained or “push to run” (inching) control. 
.3 Overriding Emergency Shutdown to Close (or Open) valve from a normally closed or 

open contact. 
.4 Two-wire control, energize to close (or open), de-energize to open (or close). Reversible 

valve travel without the necessity of stopping the actuator. 
.13 Valve and actuator representative to visit site to commission actuators, provide signoff sheets that 

confirm the start of a two-year warranty, and train staff.  
.14 Specified Manufacturer: Auma. 
.15  Alternate Manufacturers:  

.1 Valmatic. 

.2 Limitork. 
 
 
PART 3 – EXECUTION 

3.1 APPLICATION 
.1  Compliance: comply with Manufacturer's written recommendations or specifications, including 

product technical bulletins, handling, storage and installation instructions and datasheets. 
 
 
3.2 INSTALLATION 

.1 Handle and install slide gate and handgates following manufacturer’s written instructions. 

.2 Manufacturer of slide gates to visit site to review required installation methods and tolerances prior to 
gate installation. 

.3 Lubricate gate stems prior to use. 

.4 Provide equipment identification tags on all gates and stop logs consistent with the P&IDs and in 
accordance with Section 15020. 
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3.3 TESTING 

.1 Refer to Division 1 for testing requirements. 
 
 
3.4 SUPPEMENTS 

.1 Gate Schedule. 
 
 
 

END OF SECTION 
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2101 914 X 2150 N/A 2.34RAW
SEWAGE N/A N/AHG MANUAL SCREEN CHANNEL INLET HAND GATE 0 0 0 M M N/A G82.96N/A 2.34

2102 914 X 1800 N/A 2.34RAW
SEWAGE N/A N/AHG MANUAL SCREEN CHANNEL OUTLET HAND GATE 0 0 0 M M N/A G82.96N/A 2.34

3101 300 X 1000 N/A 1.81RAW
SEWAGE N/A N/AHG AERATION TANK NO.1 INLET HAND GATE 1 0 0 0 M M N/A G82.49N/A 1.81

3102 300 X 1000 N/A 1.81RAW
SEWAGE N/A N/AHG AERATION TANK NO.1 INLET HAND GATE 2 0 0 0 M M N/A G82.49N/A 1.81

3103 300 X 1000 N/A 1.81RAW
SEWAGE N/A N/AHG AERATION TANK NO.1 INLET HAND GATE 3 0 0 0 M M N/A G82.49N/A 1.81

3105 300 X 1000 N/A 1.81RAW
SEWAGE N/A N/AHG AERATION TANK NO.2 INLET HAND GATE 1 0 0 0 M M N/A G82.49N/A 1.81

3106 300 X 1000 N/A 1.81RAW
SEWAGE N/A N/AHG AERATION TANK NO.2 INLET HAND GATE 2 0 0 0 M M N/A G82.49N/A 1.81

3107 300 X 1000 N/A 1.81RAW
SEWAGE N/A N/AHG AERATION TANK NO.2 INLET HAND GATE 3 0 0 0 M M N/A G82.49N/A 1.81

3108 300 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG AERATION TANK NO.1 OUTLET HAND GATE 1 0 0 0 M M N/A G82.49N/A 1.81

3109 300 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG AERATION TANK NO.1 OUTLET HAND GATE 2 0 0 0 M M N/A G82.49N/A 1.81

3110 300 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG AERATION TANK NO.1 OUTLET HAND GATE 3 0 0 0 M M N/A G82.49N/A 1.81

3112 300 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG AERATION TANK NO.2 OUTLET HAND GATE 1 0 0 0 M M N/A G82.49N/A 1.81

3113 300 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG AERATION TANK NO.2 OUTLET HAND GATE 2 0 0 0 M M N/A G82.49N/A 1.81

3114 300 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG AERATION TANK NO.2 OUTLET HAND GATE 3 0 0 0 M M N/A G82.49N/A 1.81

3115 1000 X 1800 N/A 1.81RAW
SEWAGE N/A N/AHG AERATION TANK NO. 3 INLET CHANNEL HAND GATE 0 0 0 M M N/A G82.49N/A 1.81

3116 1000 X 1800 N/A 1.81MIXED
LIQUOR N/A N/AHG AERATION TANK NO. 3 OUTLET CHANNEL HAND GATE 0 0 0 M M N/A G82.49N/A 1.81

3201 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO, 1 INLET HAND GATE 1 0 0 0 M M N/A G82.49N/A 1.81

3202 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 1 INLET HAND GATE 2 0 0 0 M M N/A G82.49N/A 1.81

3203 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 1 INLET HAND GATE 3 0 0 0 M M N/A G82.49N/A 1.81

3205 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 2 INLET HAND GATE 1 0 0 0 M M N/A G82.49N/A 1.81

3206 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 2 INLET HAND GATE 2 0 0 0 M M N/A G82.49N/A 1.81

3207 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 2 INLET HAND GATE 3 0 0 0 M M N/A G82.49N/A 1.81

3209 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 3 INLET HAND GATE 1 0 0 0 M M N/A G82.49N/A 1.81

3210 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 3 INLET HAND GATE 2 0 0 0 M M N/A G82.49N/A 1.81

3211 400 X 1000 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO. 3  INLET HAND GATE 3 0 0 0 M M N/A G82.49N/A 1.81

3212 1000 X 1800 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO.4 INLET CHANNEL HAND GATE 0 0 0 M M N/A G82.49N/A 1.81

3213 1000 X 1800 N/A 1.81MIXED
LIQUOR N/A N/AHG CLARIFIER TANK NO.4 OUTLET CHANNEL HAND GATE 0 0 0 M M N/A G82.49N/A 1.81

4001 711 X 1650 N/A 1.81EFFLUENT
WATER N/A N/AHG UV DISINFECTION CHANNEL INLET HAND GATE 0 0 0 M M N/A G81.29N/A 1.81

4002 711 X 1650 N/A 1.81EFFLUENT
WATER N/A N/AHG UV DISINFECTION BYPASS INLET HAND GATE 0 0 0 M M N/A G81.29N/A 1.81

4003 711 X 1650 N/A 1.81EFFLUENT
WATER N/A N/AHG UV DISINFECTION CHANNEL OUTLET HAND GATE 0 0 0 M M N/A G81.29N/A 1.81

2201 1225 X 2000 N/A N/ARAW
SEWAGE N/A N/AHGF GRIT CHANNEL NO. 1 HAND GATE FRAME 0 0 0 M M N/A G82.9686.2 N/A

2202 1225 X 2000 N/A N/ARAW
SEWAGE N/A N/AHGF GRIT CHANNEL NO. 2 HAND GATE FRAME 0 0 0 M M N/A G82.9686.2 N/A

3101 1000 X 1800 N/A N/ARAW
SEWAGE N/A N/AHGF AERATION INLET CHANNEL HAND GATE FRAME 0 0 0 M M N/A G82.49N/A N/A

3102 1000 X 1800 N/A N/AMIXED
LIQUOR N/A N/AHGF AERATION OUTLET CHANNEL HAND GATE FRAME 1 0 0 0 M M N/A G82.49N/A N/A

3103 1000 X 1800 N/A N/AMIXED
LIQUOR N/A N/AHGF AERATION OUTLET CHANNEL HAND GATE FRAME 2 0 0 0 M M N/A G82.49N/A N/A

3201 1000 X 1800 N/A N/AMIXED
LIQUOR N/A N/AHGF CLARIFIER INLET CHANNEL HAND GATE FRAME 2 0 0 0 M M N/A G82.49N/A N/A

3202 1000 X 1800 N/A N/AMIXED
LIQUOR N/A N/AHGF CLARIFIER INLET CHANNEL HAND GATE FRAME 3 0 0 0 M M N/A G82.49N/A N/A

3203 1000 X 2000 N/A N/AMIXED
LIQUOR N/A N/AHGF CLARIFIER OUTLET CHANNEL HAND GATE FRAME 1 0 0 0 M M N/A G82.23N/A N/A

GATE SCHEDULES SECTION: 11382.01
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3204 1000 X 2000 N/A N/AMIXED
LIQUOR N/A N/AHGF CLARIFIER OUTLET CHANNEL HAND GATE FRAME 2 0 0 0 M M N/A G82.23N/A N/A

3205 1000 X 2000 N/A N/AMIXED
LIQUOR N/A N/AHGF CLARIFIER OUTLET CHANNEL HAND GATE FRAME 3 0 0 0 M M N/A G82.23N/A N/A

2101 914 X 2150 HAND CRANK 2.34RAW
SEWAGE RISING OPEN/CLOSESG GENERAL SERVICEAUGER SCREEN CHANNEL INLET SLUICE GATE 0 0 0 M M N/A G82.9686.2 2.34

2102 914 X 1800 HAND CRANK 2.34RAW
SEWAGE RISING OPEN/CLOSESG GENERAL SERVICEAUGER SCREEN CHANNEL OUTLET SLUICE GATE 0 0 0 M M N/A G82.9686.2 2.34

2201 1225 X 2000 HAND CRANK 2.34RAW
SEWAGE RISING OPEN/CLOSESG GENERAL SERVICEGRIT CHANNEL NO.1 INLET SLUICE GATE 0 0 0 M M N/A G82.9686.2 2.34

2202 1225 X 2000 HAND CRANK 2.34RAW
SEWAGE RISING OPEN/CLOSESG GENERAL SERVICEGRIT CHANNEL NO. 2 INLET SLUICE GATE 0 0 0 M M N/A G82.9686.2 2.34

2203 1225 X 1100 HAND CRANK 1.34RAW
SEWAGE RISING OPEN/CLOSESG GENERAL SERVICEGRIT CHANNEL NO.1 OUTLET SLUICE GATE 0 0 0 M M N/A G82.9686.2 2.34

2204 1225 X 1100 HAND CRANK 1.34RAW
SEWAGE RISING OPEN/CLOSESG GENERAL SERVICEGRIT CHANNEL NO.2 OUTLET SLUICE GATE 0 0 0 M M N/A G82.9686.2 2.34

4004 711 X 1650 N/A 1.81EFFLUENT
WATER N/A N/ASG HIGH PERFORMANCEUV DISINFECTION BYPASS OUTLET SLIDE GATE 0 0 0 M M N/A G81.29N/A 1.81
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PART 1- GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY  

.1 This section covers the supply, installation, testing and commissioning of a vertical multi-stage variable 
speed effluent water pumping assembly. The system is to be designed and tested as a variable speed 
pumping station designed to maintain a consistent delivery pressure. 

.2 Refer also to the Pump Schedule and drawings for additional requirements.  
 
 
1.2 RELATED SECTIONS 

.1 Section 01021 - Testing and Commissioning. 

.2 Section 01330 - Submittal Procedures. 

.3 Section 01340 - Shop Drawings, Product Data. 

.4 Section 01730 - Operation and Maintenance Manuals. 

.5 Section 09900 - Painting. 

.6 Section 15010 - Mechanical General Provisions. 

.7 Section 15053 - Electric Equipment, Motors and Drives. 

.8 Section 15083 - Cleaning and Flushing of Systems. 

.9 Section 15100 - Process Valves and Actuators. 

.10 Section 15020 - Identification. 

.11 Section 15349 - Process Piping. 

.12 Section 15241 - Vibration Isolation and Seismic Control Measures. 

.13 Section 17500 - Control Narratives. 
 
1.3 REFERENCES 

.1 The following is a list of standards utilized in this section. Unless otherwise noted, the references 
indicated shall be the latest standard adopted by the regulatory agency as of tender date. 
.1 American Society of Mechanical Engineers (ASME): 

.1 ASME B16.5 – Pipe Flanges and Flanged Fittings. 
.2 American Society for Testing and Materials (ASTM): 

.1 ASTM A48: Standard Specification for Gray Iron Castings. 

.2 ASTM A536: Standard Specification for Ductile Iron Castings. 

.3 ASTM D1784: Standard Specification for Rigid Polyvinyl Chloride (PVC) Compounds and 
Chlorinated Polyvinyl Chloride (CPVC) Compounds. 
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.3 American Iron and Steel Institute (AISI). 

.4 Hydraulic Institute Standards: 
.1 HI 11.6: Submersible Pumps for Hydraulic Performance, Hydrostatic Pressure, Mechanical and 

Electrical Acceptance Test. 
.5 International Organization for Standardization (ISO): 

.1 ISO 9906: Rotodynamic Pumps – Hydraulic Performance Acceptance Test. 
.6 National Electrical Manufacturer’s Association (NEMA). 
.7 Ontario Electrical Safety Code (OESC). 
.8 Canadian Standards Association (CSA). 

.1 CSA Z432; Safeguarding of Machinery. 
.9 Occupational Health and Safety Administration (OSHA). 

 
 
1.4 INFORMATIONAL SUBMITTALS 

.1  Provide submittals in accordance with Division 1, Sections 01330 and 01340 and Division 15, Section 
15010. 

.2 In addition to the submittal requirements identified in the above-noted section, submit the following for all 
PART 2 – PRODUCTS. 

.3 Product Data: 
.1 Relevant information to confirm that the specifications have been met. Identify all deviations. 
.2 Identify construction materials for all pump and system components. 
.3 Relevant data illustrating full range of operation (on pump curves) including speed curves, if 

applicable. 
.4 Electrical motor information and specifications. 
.5 Loadings imparted to the pump base. 
.6 Permissible range of vibration. 
.7 Factory finishing details. 
.8 Anchoring requirements. 
.9 Pump staging information. 
.10 Control panel data. 

.4 Operation and Maintenance Data: 
.1 Operation and Maintenance Manuals in accordance with Division 1. Manufacturer’s installation 

requirements. 

.5 Quality Control Data: 
.1 Manufacturer’s certified testing results. 
.2 A certificate of proper installation submitted on OEM letterhead, signed by the Manufacturer or their 

representative and certifying that the equipment has been installed in accordance with their 
installation instructions. 

 
 
1.5 CLOSEOUT SUBMITTALS  

.1 Refer to Division 1 for General Closeout Requirements. 
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1.6 MAINTENANCE AND SPARE PARTS 

.1  The Contractor shall verify and demonstrate that proper maintenance can be performed on all installed 
pumps. 

.2 For each pump provide the following spare parts: 
.1 One (1) set of bearings. 
.2 One (1) set of mechanical seals. 
.3 One (1) set of gaskets. 

.3 For the automatic strainer provide the following spare parts: 
.1 One (1) set of bearings. 
.2 One (1) set of gaskets. 
.3 One (1) cover seal. 

.4 Provide any specialty tools required to maintain the pump. 
 
 
1.7 QUALITY ASSURANCE 

.1 Pump manufacturer to provide a written certification stating that the pumps have been installed to their 
standards. 

.2 Pumps and associated equipment to be approved to Canadian standards and must bear markings or 
labels by the Electrical Safety Authority. Refer to the Electrical Safety Code. 

.3 Manufacturer is defined as a company specializing in the design and manufacture of the products 
specified in this Section with a minimum five (5) years experience and five (5) installations of the same 
type of equipment as specified herein with documented successful operation. 

.4 Pump manufacturer to have proven established network of service centres in Eastern Ontario. Service 
centres to be specialized in manufacturer’s line of pumps and stock spare parts. 

 
 
1.8 COMMISSIONING 

.1 Refer to Division 1 and Section 15010 for Commissioning Requirements. 

.2 In addition to the requirements noted in the section above, the following factory tests are required: 
.1 Development of the entire head/capacity pump curve. 
.2 Development of the entire NPSHR curve. 
.3 Development of the pump efficiency curve and overall efficiency curve. 

.3 Carry out the tests using calibrated instruments in accordance with Hydraulic Institute Pump 14.6 
Standard. The Owner reserves the right to reject the equipment if the guaranteed pump performance 
does not meet the requirements of the Acceptance Grade 2U classification. 

 
1.9 TRAINING 

.1 Refer to Division 1 and Section 15010 for Training Requirements. 
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1.10 WARRANTY 

.1 Refer to Division 1 and Section 15010 for Warranty Requirements. 

.2 The Manufacturer shall provide a warranty for a minimum period of 1 year from Substantial Completion. 
Such warranty shall cover all defects or failures of materials or workmanship which occur as the result of 
normal operation and service except for normal wear parts. 

 
 
PART 2 - PRODUCTS 

2.1 GENERAL 

.1 Provide a skid mounted variable speed pumping assembly to distribute effluent water throughout the 
plant. 

.2 Assembly to be located indoors. 

.3 Assembly to include as a minimum: 
.1 Three (3) variable speed vertical multi-stage centrifugal pumps. 
.2 Three (3) variable frequency drives. 
.3 A single pressure tank. 
.4 A single  duplex manual strainer assemblies. 
.5 A single automatic strainer assembly. 
.6 Valving and interconnecting piping to provide equipment isolation and required flow control. 
.7 All necessary instrumentation and controls for a complete and functional system. Pressure 

transmitters on the suction and discharge headers will be supplied by Division 17. 

.4  All guarding to be to CSA Z432 and to OSHA standards. 

.5 Coordinate with Contractor’s designer for seismic support systems and provide all necessary 
attachments and reinforcing for equipment. 

.6 Nuts, bolts and other fasteners to be Type 316 stainless steel. 

.7 Refer to Section 17508 – Effluent Water System. 
 
2.2 PERFORMANCE 

.1 The pumping/filtration system is to be designed for continuous or intermittent operation. 

.2 Pumping performance requirements as scheduled. 

.3 Expected effluent water characteristics: 
 

Total Suspended Solids: <25 mg/L 
Total Chlorine Residual: <0.04 mg/L 
Total Phosphorous: <1 mg/L 
pH: 6.5 – 9.0 
Temperature: 0 - 30°C 
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2.3 PUMPS 

.1 Pumps to be base mounted in-line vertical multi-stage type. 

.2 Head-capacity curve to have a steady rise in head from maximum to minimum flow within the preferred 
operating region. Shut-off head to be a minimum of 20% higher than the head at the best efficiency point. 

.3 Pump Fabrication: 
.1 Pump suction and discharge to be fabricated of ASTM A536 ductile iron complete with flange 

connection to ASME B16.5 Class 250. 
.2 Pump Head: ASTM A48 Class 30 grey cast iron. 
.3 Impeller and Impeller Wear Rings: AISI Type 304 stainless steel. 
.4 Pump Shaft: AISI Type 431 stainless steel. 
.5 Motor Stool: ASTM A48 Class 30 grey cast iron. 
.6 Intermediate Bearing Journals: Tungsten carbide. 
.7 Intermediate Chamber Bearings: Lead-free tin bronze. 
.8 Chamber Bushings: Graphite filled tungsten carbide. 
.9 O-ring Seals: EPDM. 

.4 Shaft seal to be a single balanced metal bellows cartridge type. 

.5 Shaft seal replacement to be possible without removal of any pump components other than the coupling 
guard, motor couplings, motor and seal cover. The entire cartridge shaft seal shall be removable as a 
one piece component. Pumps to have adequate space within the motor stool so that shaft seal 
replacement is possible without motor removal. 

.6 Interconnecting Process Piping 
.1 Interconnecting piping to be stainless steel (Type 304 or 316) to the standards of Section 15349. 
.2 Provide pump suction and discharge headers. 

.7 Pump Motor: 
.1 Motors to be provided in accordance with Section 15053. 
.2 Designed for continuous duty operation, NEMA Design B with a 1.15 service factor. 
.3 Totally enclosed and fan cooled (TEFC) with Class F insulation. 
.4 Nameplate to have, as a minimum, all information as described in NEMA Standard MG 1-20.40.1. 
.5 Motors to have a NEMA C-flange for vertical mounting. 
.6 Drive end bearings to be adequately sized so that the minimum L10 bearing life is 17,500 hours at 

the minimum allowable continuous flow rate for the pump at full rated speed. 

.8 Specified Product: Grundfos model Hydro MPC-EC (CUE) 3CR 20-3. 

.9 Alternate Manufacturer: 
.1 Armstrong. 
.2 Bell & Gossett. 
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2.4 DRIVES 

.1 Each pump to be provided with a dedicated variable frequency drive (VFD). Provide a NEMA 4X 
stainless steel control panel to be located in close proximity to the pumps. Control panel to house the 
drives and control circuitry. 

.2  

.3 VFD to be of the PWM (Pulse Width Modulation) design using current IGBT Insulated Gate Bipolar 
Transistor) technology. 

.4 VFD to convert incoming fixed frequency three-phase AC power into a variable frequency and voltage for 
controlling the speed of the motor. Motor current to closely approximate a sine wave. Motor voltage to be 
varied with frequency to maintain desired motor magnetization current suitable for centrifugal pump 
control and to eliminate the need for motor de-rating. 

.5 VFD to have a minimum of two skip frequency bands that can be field adjusted. 

.6 VFD to have internal solid-state overload protection designed to trip within the range of 125-150% of 
rated current. 

.7 VFD to include protection against input transients, phase imbalance, loss of AC line phase, over-voltage, 
under-voltage, VFD over-temperature and motor over-temperature (when PTC thermistors are used). 

.8 VFD to have DC link reactors on both the positive and negative rails of the DC bus to minimize power line 
harmonics. VFDs without DC link reactors to provide a minimum 3% impedance line reactor. 

.9 Protect VFD from sustained low voltage. VFD to provide full rated output with an input voltage as low as 
90% of the nominal. 

.10 VFD to catch a rotating motor operating forward or reverse up to full speed. 

.11 VFD to have, as a minimum, the following input/output capabilities: 
.1 Speed Reference Signal: 0-10 VDC, 4-20mA. 
.2 Digital remote ON/OFF. 
.3 Fault Signal Relay (NC or NO). 

.12 Specified Product: Grundfos CUE series. 

.13 Alternate Manufacturers: 
.1 Approved equal. 

 
 
2.5 PRESSURE TANK 

.1 Tank to be sized for 1,400 L total volume, with overall height of 2,794 mm and diameter of 914 mm. 

.2 Provide a vertical steel pressurized bladder type expansion tank compatible with operating fluid and 
integral base. Tank to be ASME Section VIII certified for 860 kPa working pressure. 

.3 Bladder to be fabricated of heavy duty butyl rubber. 
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.4 Provide pressure and temperature gauges, air loading valve with stop and drain connection. 

.5 Specified Manufacturer: Amtrol WELL-X-TROL Series. 

.6 Alternate Manufacturers: 
.1 Expandflex. 
.2 Canbraco. 

 
 
2.6 MANUAL STRAINER 

.1 Inlet to pump assembly to be equipped with a manual duplex basket strainer. Strainer capacity to match 
assembly requirements. 

.2 Strainer assembly to allow for basket cleaning without the need for a system shutdown. 

.3 Strainer assembly to be designed with a flat mounted base and ergonomic hand removable covers. 

.4 All fabrication materials to be compatible with plant effluent water. 

.5 Assembly to be constructed of ASTM D1784 Class 23447 CPVC. 

.6 Provide an AISI Type 304 strainer basket with a 4 mm (80 mesh equivalent) perforation size. 

.7 Strainer CV value to be minimum 63 l/s (1,000 GPM). 

.8 Pressure Rating: 1034 kPa @ 21°C. 

.9 Specified Product: 
.1 Hayward DB Series. 

.10 Alternate Manufacturer: 
.1 Approved Equal. 

 
 
2.7 AUTOMATIC STRAINER 

.1 Pump assembly discharge to be provided with an automatic strainer. 

.2 Strainer to be motorized self-cleaning and fully automatic to provide continuous debris removal from the 
effluent water system. 

.3 Strainer capacity and associated pressure drop to match pump assembly requirements. 

.4 Body and cover to be fabricated of ASTM A126, Grade B cast iron designed, manufactured and tested 
generally to ASME Section VIII standards, using qualified ASME Section IX welders. 

.5 Housing to be suitable for a design pressure of 1035 kPa. Inlet and outlet connections to be flanged and 
conform to ASME B16.5 standards. 
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.6 Strainer to have a single 25 mm backwash connection and a 19 mm drain connection located in vessel 
bottom. 

.7 Unit to be complete with factory supplied steel support legs for bolting to concrete or steel base. 

.8 Straining element to be manufactured of AISI Type 316 stainless steel with reverse rolled slotted wedge 
wire screen with a 3175 micron (60 mesh equivalent) spacing. 

.9 Wide or flat cross-section of wedge wire to face the direction of flow providing for a continuous smooth 
flat surface to trap debris. Straining media to be free of pockets, tubes, collector bars, etc. that 
accumulate and trap debris permanently. 

.10 All internal parts to be fabricated of AISI Type 316 stainless steel. Strainer to be provided with drive shaft 
and hollow port assembly with all necessary bearings and seals. 

.11 Port assembly to be factory and field adjustable for positive effective cleaning and shear capacity. 

.12 Gear reducer motor to be driven by a TEFC motor meeting the requirements of Section 15053. 

.13 Automatic backwash accessories include an electrically actuated ball valve, differential pressure switch 
and pressure gauges mounted on the strainer. 

.14 Backwashing cycle to be triggered on a timed cycle, with a differential pressure override. When initiated, 
the backwash actuated valve is opened to cause a pressure change in the backwash arm. The resulting 
flow into the arm dislodges accumulated debris and cleans the strainer.  

.15 Controls: 
.1 Strainer to be equipped with a dedicated stainless steel NEMA 4X control panel. 
.2 Control panel to include the following: 

.1 HOA switch pilot. 

.2 Cycle timer. 

.3 Backwash ON pilot light. 

.4 Backwash OFF pilot light. 

.5 Differential high pressure pilot light. 

.6 Alarm status pilot light. 
.3 Provide discrete signals to plant PLC via Form C dry contacts. Each contact to be rated for 5A @ 120 

VAC. 
.4 The following signals are required: 

.1 Run status (output). 

.2 In Auto (output). 

.3 Differential pressure high. 

.4 Differential pressure high -high 

.5 Motor overload. 

.16 Electrical: 
.1 Power Requirements: ¼ hp, 120 V, 1 ph, 60 hz. 
.2 Provide combination-type, full-voltage, non-reversing starter for strainer motor with manual-reset 

overload protection in all three phases. Provide fused control power transformer to supply 120 VAC, 
single-phase control power for all functions. All external interfaces to be provided via numbered 
terminal block. 
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.3 Electrical components to be provided in accordance with the requirements of Division 16, Electrical. 
All internal wiring to be pre-wired to a terminal block. 

.17 Specified Product: 
.1 Eaton Model 2596. 

.18 Alternate Manufacturer: 
.1 Approved Equal. 

 
 
2.8 VALVES 

.1 Valves to be to the standards of Section 15100. 
 
 
2.9 COATINGS 

.1 Any ferrous material other than stainless steel will require coatings meeting the requirements of Section 
15020 and Division 9.  

.2 Pumps standard factory finish and colour to be provided. 
 
2.10 CONTROLS 

.1 Provide a local control panel with a NEMA 4X rating to contain the controls circuitry and VFDs. Control 
panel to include the control circuit and control relays for alarm functions. Control panel to include: 
.1 Pump Run Lights. 
.2 System Fault Light. 
.3 Surge Arrestor. 
.4 Emergency/Normal Operation Switches. 
.5 Pump Alarm Lights. 
.6 Audible Alarm (80 dbA). 
.7 Control Panel Internal Illumination. 
.8 Service Disconnect Switches. 

.2 Controller to provide internal galvanic isolation to all digital and analog inputs as well as all fieldbus 
connections. 

.3 Controller to be microprocessor-based, capable of having software changes and updates via personal 
computer (notebook). Controller user interface to have a VGA display with a minimum screen size of 10” 
diagonal for easy viewing of system status parameters and for field programming. Display to have a 
backlight with contrast adjustment. Password protection of system settings to be standard. 

.4 Controller to display the following status readings from a single display on the controller: 
.1 External flow rate. 
.2 Current value of the control parameter (typically discharges pressure). 
.3 Most recent existing alarm (if any). 
.4 System status with current operating mode. 
.5 Status of each pump with current operating mode and rotational speed as a percentage (%). 
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.5 Controller to have as a minimum the following hardware inputs and outputs: 
.1 Three analog inputs (4-20mA). 
.2 Three digital inputs. 
.3 Two digital outputs. 
.4 Ethernet connection. 
.5 Field service connection to PC for advanced programming and data logging. 
.6 Any additional hardware required to meet the intent of the control narratives. Refer to Section 17500 

- Control Narratives. 

.6 Controller to have built-in data logging with the following parameters available for logging: 
.1 Estimated flow rate. 
.2 Speed of pumps. 
.3 Inlet pressure. 
.4 Discharge pressure. 
.5 Power consumption. 
.6 Controlling parameter (discharge pressure). 

.7 Pump system programming (field adjustable) to include as a minimum the following: 
.1 Water shortage protection. 
.2 Transducer settings (suction and discharge analogue supply/range). 
.3 PI controller (proportional gain and integral time) settings. 
.4 High system pressure indication and shutdown. 
.5 Low system pressure indication and shutdown. 
.6 Low suction pressure/level shutdown (via digital contact). 

.8 Controller to have continuous water shortage protection. System restart after shutdown to be manual or 
automatic (user selectable). 

.9 System pressure setpoint to be capable of being automatically adjusted by using an external setpoint 
influence. Setpoint influence functions enables user to adjust the control parameter (typically pressure) 
by measuring an additional parameter. 

.10 Controller to be capable of receiving a remote analog setpoint (4-20mA) as well as a remote system 
ON/OFF (digital) signal. 

.11 Pump system controller to store up to 24 warning and alarms in memory. The time, date and duration of 
each alarm will be recorded. A potential-free relay will be provided for alarm notification to the building 
management system. Controller to display the following alarm conditions: 
.1 High system pressure. 
.2 Low function pressure (warning and/or alarm). 
.3 VFD trip/failure. 
.4 Loss of remote setpoint signal (4-20mA). 
.5 Low system pressure. 
.6 Individual pump failure. 
.7 Loss of sensor signal (4-20mA). 
.8 System power loss. 
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.12 Controller to be capable of providing instantaneous power consumption (watts or kilowatts) and 
cumulative energy consumption (kilowatt hours). Control panel to accept an external 120 VAC (UPS) 
power source for the controls circuitry. 

.13 Supplier to provide the Owner with a copy of the control logic and the ability to access and read all 
elements of the control system for the purposes of troubleshooting. 

.14 Refer to Section 17500 – Control Narratives for the control intent of the effluent water system. 
 
 
2.11 ELECTRICAL 

.1 Electrical components to be provided in accordance with the requirements of Division 16 Electrical. All 
internal wiring to be prewired to a terminal block. 

.2 All external wiring between pump motors, instrumentation and panel to be provided by the Contractor. 
 
 
PART 3 - EXECUTION 

3.1 INSTALLATION  

.1  Packaged pumping system to be installed in accordance with the manufacturer’s written instructions. 
 
 
3.2 IDENTIFICATION 

.1 Equipment to be tagged consistent with the Contract Drawings and with the requirements of Section 
15020. 

 
 
3.3 SUPPLEMENTS  

.1  Pump Schedule included at the end of this section. 
 
 
 

END OF SECTION 



Brighton Wastewater Treatment 
System Upgrades 
JLR No. 32296-001 

ROTARY POSITIVE DISPLACEMENT 
BLOWERS 

Section 11427 
Page 1 of 9 

April 2025 
 
 
PART 1 – GENERAL 

1.1 SCOPE DESCRIPTION SUMMARY 

.1 This Section covers the supply, delivery, supervision of installation and commissioning of rotary 
positive displacement blowers and appurtenances, as specified herein. 

.2 The General Contractor is to provide rotary positive displacement blowers in compliance with these 
specifications and as shown on the Drawings. 

 
 
1.2 REFERENCES 

.1 The following is a list of standards that may be utilized in this section. Unless specifically noted 
otherwise, the reference indicated shall be the latest standard adopted by the regulatory agency as 
of the tender date. 
.1 American Society for Testing and Materials (ASTM): 
.2 ASTM A105 – Standard Specification for Carbon Steel Forgings for Piping Applications 
.3 ASTM A48 – Standard Specification for Gray Iron Castings 

.2 American Bearing Manufacturers Association (ABMA). 

.3 American National Standards Institute (ANSI). 

.4 American Society of Mechanical Engineers (ASME): 
.1 ASME PTC9 – Displacement Compressors, Vacuum Pumps and Blowers. 

.5 Electrical Safety Authority (ESA).  

.6 Canadian Standards Association (CSA). 

.7 National Electrical Code (NEC). 

.8 Electric and electronic Manufacturers Association of Canada (EEMAC). 

.9 Ontario Electrical Safety Code (OESC). 
 
 
1.3 INFORMATIONAL SUBMITTALS 

.1 Provide submittals in accordance with Division 1 and Division 15. 

.2 Informational submittals required for all Part 2 – Products specified herein. In addition to the 
requirements noted in clause .1 above provide the following: 

.1 Product Data to be provided in addition to the requirements noted above:  
.1 Identify construction materials for all components. 
.2 Relevant data illustrating full range of operation including speed curves, if applicable. 
.3 Electrical motor information and specification. 
.4 Loadings imparted to each piece of equipment. 
.5 Permissible range of vibration. 
.6 Factory finishing details. 
.7 Anchoring requirements. 
.8 A motor performance chart exhibiting curves for motor torque, current, power factor, input/output 

kW and efficiency. Chart to also include date on motor starter and no-load characteristics. 
.9 Noise characteristics of equipment. 

.2 Operation and Maintenance Data to include: 
.1 Refer to Division 1 and Division 15 for requirements. 
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1.4 DELIVERY, STORAGE AND HANDLING 

.1 Refer to Division 1 for delivery, storage and handling requirements. 

.2 All equipment shall be completely factory assembled to the extent possible, practical, and safe for 
transport and on-site handling.  

.3 All equipment delivered to the site shall be stored in accordance with the manufacturer’s instructions. 
 
 
1.5 CLOSEOUT SUBMITTALS 

.1 Refer to Division 1 for General Close Out requirements. 
 
 
1.6 MAINTENANCE AND SPARE PARTS 

.1 Contractor shall verify and demonstrate that proper maintenance can be performed on equipment 
and material installed. 

.2 Provide Spare Parts in accordance with procedures outlined in Division 1. 

.3 For each blower model and size, provide the following spare parts: 
.1 One (1) spare set of V-belts, as required for each blower. 
.2 One (1) spare set of filter elements for each air inlet filter on each blower. 
.3 First change of oil. 

.4 One (1) year maintenance kit required. 

.5 Provide any specialty tools required for maintenance. 
 
 
1.7 QUALITY ASSURANCE 

.1 Published equipment performance ratings for manufactured items to be based on physical tests 
carried out by the Manufacturer or an independent testing agency in accordance with accepted 
industry standards, or as specified. Conformance to codes and standards to be confirmed by an 
independent testing agency at supplier’s cost if proper supporting evidence cannot be provided. 

.2 Performance Test, replace the unit with a suitable blower at no additional cost to the Region. 

.3 Guarding to meet OSHA and CSA Z432 requirements.  

.4 All electrical installation and components shall comply with CSA and local electrical authority. 

.5 Electrical Equipment not bearing a CSA label requires an ESA field approval. 

.6 Where required by Authority having jurisdiction, equipment shall bear a ULC or UL label. 

.7 The equipment specified herein shall be factory assembled as far as practical to verify that all mating 
parts can be field assembled. All mating parts shall be trial fit and match marked. The manufacturer 
shall submit certification of shop trial assembly and photographs of assembly before shipment. The 
Owner and the Contractor shall be given the opportunity to witness the shop assembly. 
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.8 Shop inspection shall be performed by a qualified inspector and certified by the manufacturer. The 
inspection shall be documented and all deficiencies noted, corrected, re-inspected, and final 
completion formally authorized. Final shipment authorization shall be by the manufacturer to ensure 
completion of all fabrication, assembly, and inspection requirements. Inspection records and 
evidence of inspector qualification shall be submitted to Owner upon request. 

 
 
1.8 COMMISSIONING 

.1 Refer to Division 1 and Division 15 section 15010 for commissioning requirements. 
 
 
1.9 TRAINING 

.1 Refer to Division 1 and Division 15 for training requirements. 

.2 Training required for all Part 2 equipment. 
 
 
1.10 WARRANTY 

.1 Refer to Division 1 for warranty requirements.  

.2 In addition, provide a written manufacturer's warranty for the equipment specified in this Section. The 
warranty shall be for a minimum period of 1 year from Substantial Completion. Such warranty shall 
cover all defects or failures of materials or workmanship which occur as the result of normal 
operation and service except for normal wear parts. 

 
 
PART 2 – PRODUCTS 

2.1 GENERAL 

.1 Blowers to be positive displacement type with three (3) lobe rotors and internal pulsation 
cancellation, rated for variable speed operation. 

.2 The blower and drive motor shall be factory mounted on a common base of cast iron or steel 
fabrication, suitably constructed to support the weight of the equipment. 

.3 No special foundations shall be required. The blower package will be installed directly on a concrete 
slab without grouting the base frame. There shall be only four (4) easily accessible anchor points. 

.4 Refer to the Drawings for configuration. 

.5 Blowers are to be provided with provisions to allow the use of a variable frequency drive, furnished 
by others. 

.6 Blowers to be able to be placed side by side as indicated on the layout drawings without adversely 
affecting operation.  
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.7 Blowers are to be able to fit into the new blower room as a single unit without disassembly through 
the double doors provided.  

 
 
2.2 PERFORMANCE REQUIREMENTS 
 

Blowers BL-3301 and BL-3302: 
.1 Discharge Flow Rate:  108 m3/min (3,800 cfm) at inlet conditions.  

 6114 m3/hr at 20 degrees C, 1 bar, 36%RH 
Discharge Pressure: 600 mbar(g) (8.7 psig).  
.2 Inlet Temperature: Minus 30 degrees C to 35 degrees C. 
.3 Maximum Discharge Temperature: 95°C. 
.4 Inlet Size: 300 mm (12 in). 
.5 Discharge Size: 300 mm (12 in). 
.6 Electrical Requirements:  575V/3P/60Hz. 
.7 Motor Rating:  186 kW (250 HP). 
.8 Blower Maximum Speed:  1800 rpm. 
.9 Maximum Feed Field Noise Level at 1m:  83 dB(A). 

 
 
2.3 EQUIPMENT CONSTRUCITON 

.1 Cylinder, End Plates, and Covers:  
.1 Cast iron according to ASTM A48/A48M, with pre-inlet channels to reduce sound emissions 

through pulsation cancellation.  
.2 Cylinder to be sealed from gear case and front cover to prevent oil from entering the air stream. 

.2 Rotors:  
.1 Three (3) lobe rotors from one (1) piece drop forged steel according to C45N (AISI 1043 

equivalent).  
.2 Rotors to be statically and dynamically balanced.  
.3 Each impeller/shaft shall be supported by anti friction bearings and fixed to control the axial 

location of the impeller/shaft in the unit.  
.4 A double sealing arrangement shall be provided to prevent lubricant from contaminating the air 

stream but may not utilize any type of lip type seal.  
.5 The rotors shall be timed by a pair of single helical AGMA 12 quality gears with hardened and 

ground teeth minimum AGMA service factor of 1.70. Gears shall be mounted on the shafts with 
a tapered interference fit and secured by a locknut. 

.3 Bearings: Conform to the standards of AFBMA, with a minimum L10 rating of one-hundred thousand 
(100,000) hours (at duty point). Regardless of theoretical bearing life calculations, the bearings shall 
be sized for an expected 5 years between overhauls. 

.4 Lubrication: Bearings and timing gears are to be splash lubricated. Grease lubrication shall be not 
acceptable. 

.5 Drive: Heavy duty narrow V belt type, self tensioning, with suitable guard. 
.1 V Belt: High-capacity type, oil and heat resistant, sized for a minimum of 150 percent of the 

maximum full load horsepower of the motor. 
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