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SPEC NOTE DESCRIPTION: This Section specifies requirements for supply and installation of geomembranes for use in waste water ponds, sewage lagoons, landfill and other containment structures as an impermeable membrane. Section is developed for thermoplastic membranes. Modify to suit if elastomeric or bituminous membranes are to be used. This Section 33 47 13was renumbered from 31 32 19.02 to meet the recommendations of the MasterFormat 2014 classification system.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 MEASUREMENT AND PAYMENT
SPEC NOTE: Delete the following paragraph when project is tendered as fixed price contract.
.1 Geomembranes will be measured in square metres of surface covered by material. No allowance will be made for seams and overlaps.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM D413-[98(2013)], Standard Test Methods for Rubber Property-Adhesion to Flexible Substrate.
.2 ASTM D638-[14], Standard Test Method for Tensile Properties of Plastics.
.3 ASTM D746-[14], Standard Test Method for Brittleness Temperature of Plastics and Elastomers by Impact.
.4 ASTM D792-[13], Standard Test Method for Density and Specific Gravity (Relative Density) of Plastics by Displacement.
.5 ASTM D1004-[13], Standard Test Method for Tear Resistance (Graves Tear) of Plastic Film and Sheeting.
.6 ASTM D1204-[14], Standard Test Method for Linear Dimensional Changes of Nonrigid Thermoplastic Sheeting or Film at Elevated Temperature.
.7 ASTM D1238-[13], Standard Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer.
.8 ASTM D1593-[13], Standard Specification for Nonrigid Vinyl Chloride Plastic Film and Sheeting.
.9 ASTM D1603-[14], Standard Test Method for Carbon Black in Olefin Plastics.
.10 ASTM D1693-[15], Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics.
.11 ASTM D882-[12], Standard Test Methods for Tensile Properties of Thin Plastic Sheeting.
.12 ASTM D1203-[10], Standard Test Methods for Volatile Loss from Plastics Using Activated Carbon Methods.
.13 ASTM D1790-[14], Standard Test Method for Brittleness Temperature of Plastic Sheeting by Impact.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.3 U.S. Environmental Protection Agency (EPA) / Office of Water
.1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [geomembranes]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Province] [Territory], Canada.
.2 Submit shop drawings and indicate installation layout, dimensions and details, including fabricated and field seams, anchor trenches and protrusion details.
.4 Samples:
.1 Submit[4]weeks minimum before beginning Work samples as follows:
.1 Minimum [2]m length of standard width membrane.
.2 Minimum of [1]m seam with at least [300]mm of membrane on both sides of seam.
.5 Certificates:
.1 Submit[_____]weeks minimum before beginning Work.[4]
.2 Submit certificates, including test results [2]weeks before delivery to job site.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.6 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality.
.2 Erosion and Sedimentation Control: Submit copy of erosion and sedimentation control plan in accordance with [Section 01 35 21- LEED Requirements] [authorities having jurisdiction] [EPA 832/R-92-2005].
.3 Construction Waste Management:
.1 Provide project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Provide calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [75] [50]% of construction wastes were recycled or salvaged.
.4 Regional Materials: Provide evidence that project incorporates required percentage [20] [10]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
1.5 QUALITY ASSURANCE
.1 Test quality of resin and membrane to ensure consistency of raw material and geomembrane quality in accordance with manufacturer's recommendations.
.2 Test seams in strength and peel at beginning of each seaming period, and at least once every [4]hours if welding operation is interrupted, for each seaming apparatus and seamer used that day.
.1 Also test at least two samples from each panel, with samples taken from extra material, such that panel is not damaged and blanket geometry is not altered.
.3 If seam test specimen fails in seam, repeat on new specimen.
.1 If new specimen fails in seam, material will not be used for seaming until deficiencies are corrected and two consecutive successful test seams are achieved.
.4 Test seams by non-destructive methods over their full length, using vacuum test unit or air pressure test.
SPEC NOTE: Select the following paragraphs to suit project.
.1 Vacuum chamber to contain glass viewport and seal for sealing chamber to seam area. With chamber sealed in place and after partly filling chamber with water, apply vacuum of 17.2 kPa. Seam failure is detected by presence of air bubbles through water.
.2 Use air lance to apply air at 343 kPa through nozzle directed at edge of overlap seam. Seam failure is indicated by inflation or lifting of any part of geomembrane.
.5 Provide test results to [DCC Representative] [Departmental Representative] [Consultant], for each shift's production, including documentation of non-destructive testing and repairs at end of each shift.
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 During delivery and storage, protect geo-membranes from direct sunlight, ultraviolet rays, excessive heat, mud, dirt, dust, debris and rodents.
.4 Storage and Handling Requirements:
.1 Store materials [in dry location and]in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.5 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.6 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [padding,] [packaging materials] [crates,] [pallets,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
2.1 MATERIALS
.1 Geomembrane: extruded synthetic sheet.
.1 Supplied in:
.1 Rolls of [_____]
.2 Panels of size as indicated.
.2 Composed of [polyvinyl chloride] [high density] [non reinforced] [polyethylene]resin [with inhibitors added to base plastic to resist deterioration by ultra-violet and heat exposure  [for 60 days]].
.3 Reinforced with [9 x 9 - 1000 denier woven  [polyester]]scrim.
SPEC NOTE: Required physical properties may vary with type of Geo-membrane material. Properties other than those listed below may be required.
.2 Physical properties:
.1 Specific gravity of resin: to [ASTM D792], Method A, minimum [0.93].
.2 Melt index of resin: to [ASTM D1238], Condition E, minimum [0.14]g/min.
.3 Thickness: to [ASTM D1593], minimum [2]mm.
.4 Tensile strength and elongation at yield: to [ASTM D638].
.1 Tensile strength: minimum [35]N/mm.
.2 Elongation: minimum [13]%.
.5 Tensile strength and elongation at break: to [ASTM D638]:
.1 Tensile strength: minimum [40]N/mm.
.2 Elongation: minimum [700]%.
.6 Modulus of elasticity: to [ASTM D638], minimum [550]kPa.
.7 Tear resistance: to [ASTM D1004], Die C, minimum [250]N.
.8 Puncture resistance: to Federal Tests Methods Standards, USA, 101 B/2065; minimum [300]N.
.9 Resistance to soil burial: [_____]%.[10]
.10 Dimensional stability, each direction: to [ASTM D1204], 100 degrees C, 1 hour, maximum [1]%.
.11 Environmental stress crack: to [ASTM D1693]minimum [1000]hours.
.12 Low temperature brittleness: to [ASTM D746], Procedure B, minus [40]degrees C.
.13 Brittleness temperature: to [ASTM D1790].
.14 Carbon black content: to [ASTM D1603], minimum [2]%, maximum [3]% by mass.
.15 Seam strength (at yield point): [280]N and film tear bond.
.16 Seam peel adhesion: to [ASTM D413] [ASTM D638] [ASTM D882].
.17 Total content of additives, fillers or extenders: maximum [3]% by weight.
.18 Geomembrane: free of striations, roughness, pinholes, bubbles, blisters, un-dispersed raw materials and any sign of contamination by foreign matter.
.19 Volatile loss: to [ASTM D1203], maximum [_____]
.3 Seams: welded in accordance with manufacturer's recommendations.
.1 Physical properties for resin used for welding are same as those for resin used in manufacture of membrane.
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 geomembranes installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Consultant] [Departmental Representative] [DCC Representative].
.2 Inform [Departmental Representative] [Consultant] [DCC Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [DCC Representative] [Departmental Representative]].
3.2 PREPARATION
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Delete the following article if erosion and sedimentation control measures are included in either Section 01 51 00- Temporary Utilities or Section 01 52 00- Construction Facilities.
.1 Temporary Erosion and Sedimentation Control:
SPEC NOTE: In the following paragraph select the second option if sediment and erosion control plan is included in the Contract documents or select the third option if Contractor is required to provide sediment and erosion control plan to comply with LEED Prerequisite SS 1.
.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties to[sediment and erosion control plan, specific to site, that complies with EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more stringent] [erosion control drawings] [sediment and erosion control drawings].
.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent [vegetation] [pond] [containment structure]has been established.
.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
3.3 INSTALLATION
.1 Maintain area of installation free of water and snow accumulations.
.2 Prepare excessively soft supporting material as directed by [Consultant] [Departmental Representative] [DCC Representative].
.3 Do not proceed with panel placement and seaming when ambient temperatures are below minus 5 degrees C or above 40 degrees C, during precipitation, in presence of excessive moisture (i.e. fog, dew), nor in presence of high winds.
.4 Place and seam panels in accordance with manufacturer's recommendations on graded surface in orientation and locations indicated. Minimize wrinkles, avoid scratches and crimps to geomembranes and avoid damage to supporting material.
.5 Protect installed membrane from displacement, damage or deterioration before, during and after placement of material layers.
.6 Replace damaged, torn or permanently twisted panels to approval of [DCC Representative] [Consultant] [Departmental Representative]. Remove rejected damaged panels from site.
.7 Keep field seaming to minimum. Locate field seams up and down slopes, with no horizontal field seam less than 1.5 m beyond toe of slope.
.8 Keep seam area clean and free of moisture, dust, dirt, debris and foreign material.
.9 Make field seam samples in accordance with requirements described in PART 2 on fragment pieces of geo-membrane and test to verify that seaming conditions are adequate.
.10 Test field seams as seaming work progresses by non-destructive methods over their full length. Repair seams which do not pass non-destructive test. Reconstruct seam between failed location and any passed test location, until non-destructive testing is successful.
.11 Repair minor tears and pinholes by patching until non-destructive testing is successful. Patches to be round or oval in shape, made of same geomembrane material, and extend minimum of [75]mm beyond edge of defect.
3.4 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- 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 [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- 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 Do not permit vehicular traffic directly on membrane.
END OF SECTION

