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SPEC NOTE DESCRIPTION: Describes copper sheet roofing type repairs which  involve copper sheets of varying thickness and alloy, soldered or mechanically crimped seams, used on steep, standard, low-slope flat building roofs, flat seam, standing seam, and batten seam roofing.
SPEC NOTE SUPPORT: Was initially developed with the contribution of the Public Works and Government Services Canada’s Heritage Conservation Directorate Network and the Technical and Peer Review Committee, a national committee of conservation specialists. This section was informed by the heritage conservation principles and practices enunciated in the Standards and Guidelines for the Conservation of Historic Places in Canada, second edition.
SPEC NOTE: Was renumbered from 07 03 62- HISTORIC – PERIOD COPPER SHEET ROOF REPLACING  to meet the recommendations of the MasterFormat 2016 classification system.
SPEC NOTE: 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 01 33 00- Submittal Procedures.
.2 Section 01 74 19- Construction/Demolition Waste Management and Disposal.
.3 Section 07 52 00– Modified Bituminous Membrane Roofing.
.4 Section [_____]
1.2 MEASUREMENT AND PAYMENT
.1 Work of this Section will be measured by [Consultant] [Departmental Representative] [DCC Representative]. Work will be paid for under payment items:
.1 Inspecting and testing to identify [_____][_____]
.2 Repair work will be paid for on a unit price basis according to pre-established unit prices.
.3 Work necessary for completion of work of this section will not be paid for separately but will be considered as incidental to work of this section.
.4 [_____]
1.3 REFERENCE STANDARDS
.1 ASTM International
.1 ASTM B32-[08(2014)], Standard Specification for Solder Metal.
.2 ASTM B370-[12], Standard Specification for Copper Sheet and Strip for Building Construction.
.2 Canadian General Standards Board (CGSB).
.1 CAN/CGSB-37.5-[M89], Cutback Asphalt Plastic Cement.
.2 CAN/CGSB-37.29-[M89], Rubber-Asphalt Sealing Compound.
.3 CAN/CGSB-51.32-[M77], Sheathing, Membrane, Breather Type.
.3 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).
.4 CSA Group
.1 CAN/CSA O141-[05(2014)], Softwood Lumber.
.5 Department of Justice Canada (Jus).
.1 Canadian Environmental Protection Act (CEPA), 1999.
.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
.1 Material Safety Data Sheets (MSDS).
.7 National Research Council Canada (NRC), Canadian Construction Materials Centre (CCMC).
.1 Online Registry of Product Evaluations (CCMC).
.8 South Coast Air Quality Management District (SCAQMD), California State (SCAQMD)
.1 SCAQMD Rule 1113-[04], Architectural Coatings.
.2 SCAQMD Rule 1168-[05], Adhesive and Sealant Applications.
SPEC NOTE: It may be necessary to add definitions to identify the components of the work. Consultant to include appropriate definitions here.
1.4 DEFINITIONS
.1 Anneal: the operation of heating and cooling the metal to soften it and make it less brittle.
.2 Brazing: to solder with a non-ferrous metal that melts at a lower temperature than that of the metals being joined.
.3 Cleats or Clips: metal strips, cut to lengths to suit roll or seam, placed at intervals and securely fixed to the roof base, the ends being welted in with the edges of  the sheets to hold the roofing in position, made from same material as roofing.
.4 Solder: metal or metallic alloy of tin and lead used when melted to join metallic surfaces.
.5 Standing Seam: a double welted joint formed between the sides of adjacent bays and left standing.
.6 Flat Seam: a seam between adjacent metal sheets, formed by turning up both edges, folding them over, and then flattening. A flat seam joint is usually soldered.
.7 Batten Seam: a seam in metal roofing that is formed around a wood strip.
.8 Cross Seam: cross seams are intended to provide the correct length for sheet metal pans, they should be staggered from bay to bay to make the seams stronger.
.9 Welting: joining copper sheets at their edges by folding together. Welting may by single or double folds, such joints being termed single or double welts respectively.
.10 Dummy Welt: folding of a long length of sheet metal without actually cutting the metal. The resulting appearance mimics a true welt.
.11 Cross Welt or transverse seam: in flexible metal roofing, a seam between sheets; usually parallel to the gutter or to the ridge.
.12 Lock joint: a single or double welted joint.
.13 Turn up: where the two adjacent edges of metal sheets are brought together vertically and folded over.
.14 Pan: a formed metal sheet, usually about 21 inches (533 mm) wide by 28 inches (711 mm) long (maximum allowable length depends on the type of metal used). Includes both the flat sections and any upturns or folds required for the seams.
.15 Bay: a unit of sheet covering as laid between rolls or standing seams.
.16 Capping: a copper strip, covering the top of a batten roll, welted to the edges of the sheets which are dressed  up the side of the roll.
SPEC NOTE: Add further definitions as necessary to identify the components of the work.
.17 [_____]
1.5 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with [Section 01 33 00- Submittal Procedures].
.2 Product Data.
.1 Provide product data in accordance with [Section 01 33 00- Submittal Procedures].
.1 Manufacturers’ printed data sheets for copper sheeting, plastic cement, underlay, slip sheet, sealant, solder, flux.
.2 Manufacturer's Instructions to indicate special handling criteria, installation sequence, cleaning procedures.
.3 [_____]
SPEC NOTE: Provide product data sheets to include product characteristics, performance criteria and limitations.
.3 Shop Drawings.
.1 Provide product data in accordance with [Section 01 33 00- Submittal Procedures].
.1 Indicate arrangements of sheets and joints, types and locations of fasteners and special shapes and relationship of panels to structural frame.
.2 [_____]
.4 Samples.
.1 Provide product data in accordance with [Section 01 33 00- Submittal Procedures].
.1 Provide duplicate samples [300 x 300]mm of each sheet metal material.
.2 Provide sample of sealants
.3 [_____]
.5 Source Quality Control Submittals.
.1 Provide proof of manufacturer's CCMC Listing and listing number.
.6 Provide WHMIS MSDS - Material Safety Data Sheets.
1.6 CLOSEOUT SUBMITTALS
.1 Record Documentation.
.1 [_____]
.2 Sustainable Design Closeout Documentation.
.1 Provide data on recycled content as required by LEED MR credit 4.1 and 4.2.
.2 Provide data on weight or volume of CRD waste diversion as required by LEED credit MR 7.
1.7 QUALITY ASSURANCE
.1 Qualifications.
.1 Copper Sheet Mechanics: [5]years experience using methods devised or approved by the manufacturer of the metal.
.2 [_____]
.2 Mock-ups:
.1 Construct mock-up in accordance with Section 01 45 00 - Quality Control [_____]
.1 Construct a full-size [1000]mm x [1000]mm mock-up of [_____].[specified materials] [specified tolerances]
.2 Allow [24] [48]hours for inspection of mock-up by [DCC Representative] [Consultant] [Departmental Representative]before proceeding with work.
.3 Obtain [Departmental Representative] [DCC Representative] [Consultant]approval of mock-up before proceeding with the Work.
.4 When accepted, mock-up demonstrates minimum standard for this work.
.5 Mock-up may [not]remain as part of finished work.
1.8 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00– Common Product Requirements].
.2 Storage and handling of dismantled components:
.1 Protect materials from weather.
.2 Ensure easy accessibility.
.3 Store together in logical groupings.
.4 Prevent damage to components.
SPEC NOTE: It may be permitted to burn large quantities of treated wood from commercial or industrial use (e.g., construction sites) in commercial or industrial incinerators. Check with regional, provincial and federal regulations to determine appropriate waste disposal for treated wood waste.
.3 Packaging Waste Management
.1 Separate and [reuse] [padding] [packaging materials] [recycle] [return] [to] [pallets,] [suppliers] [crates,] [manufacturers]of products and systems in accordance with [the Waste Reduction Workplan] [Section 01 74 21- Construction/Demolition Waste Management and Disposal], [the Waste Management Plan]to the maximum extent economically possible.
.2 Separate corrugated cardboard in accordance with the Waste Management Plan and place in designated areas for recycling.
.3 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.4 Fold up metal banding, flatten, and place in designated area for recycling.
1.9 SITE CONDITIONS
.1 Ambient Conditions:
.1 [_____]
1.10 WARRANTY
.1 Extended Correction Period.
.1 For work of this Section the 12 month warranty period is extended to [24]months.
Part 2 Products
2.1 SUSTAINABILITY CHARACTERISTICS
.1 Materials and products in accordance with Section [01 47 15 – Sustainable Requirements: Construction].
SPEC NOTE: Green building rating systems typically include credit for using regional materials in order to reduce the impact on transportation. For projects seeking LEED certification, regional materials must in compliance with LEED MR credit 5 i.e. wood should be harvested within 800 km of the final manufacturing site or harvested, manufactured and shipped by rail or water within a radius of 2400 km.
SPEC NOTE: Green building rating systems typically include credit for using regional materials in order to reduce the impact of transportation. For projects seeking LEED certification, regional materials must be in compliance with LEED MR credit 5, i.e. wood should be harvested within 800 km of the final manufacturing site.
.2 Regional materials: in compliance with LEED credit MR 5.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21 - LEED Requirements is used for LEED Projects. Use the following paragraph to specify recycled content materials required for LEED Materials and Resources Credit MRc4.1 or MRc4.2, where recycled content of the total building materials must equal 7.5% (Post-Consumer + 1/2 Post-Industrial) or, 15% (Post-Consumer + 1/2 Post-Industrial) respectively.
.3 Recycled content of [_____]
SPEC NOTE: Green building rating systems typically include credit for using low-VOC emitting materials. For projects seeking LEED credits IEQ 4.1 adhesives and sealants used within the interior envelope of the building must be in compliance with SCAQMD rule 1168.
.4 Adhesives and sealants: maximum VOC [_____]
2.2 PERFORMANCE/DESIGN CRITERIA
.1 [_____]
2.3 MATERIALS
.1 Sheet metal materials:
.1 Copper sheet: [H00] [to ASTM B370]temper designation, [alloy C11000 light cold-rolled copper].
.2 Roofing: [4.88]kg/m2.
.3 Flashing: [4.88]kg/m2.
.1 Cleats:
.1 [4.88]kg/m2sheet copper, [H00]temper designation, minimum [38]mm wide, [3]mm thick.
.2 [of same material and temper as sheet metal,]minimum [50]mm wide. Thickness [same as sheet metal being secured] [ [_____] mm].
.2 Clips: [Alloy C11000] [non-ferrous,].
.3 Edge strips: [4.88]kg/m2sheet copper, length to suit application.
.4 [_____]
.2 Accessories:
.1 Plastic cement: to [CAN/CGSB-37.5].
.2 Insulation coating: [alkali resistant bituminous paint].
.3 Underlay: [dry sheathing to CAN/CGSB-51.32] [asphalt laminated 3.6 to 4.5 kg kraft paper] [asphalt-impregnated felt to CAN/CGSB-51.32] [No.15 perforated asphalt felt to CSA A123.3].
.4 Slip sheet: [reinforced sisal paper] [heavy felt kraft paper].
SPEC NOTE: Specify fasteners to suit roof design and which allow for thermal movements.
.1 Washers: [1] [bronze] [plastic] [rubber] [of same material as sheet metal,] [lead]mm thick [with rubber packings].
SPEC NOTE: Refer to ASTM B32, Annex (Mandatory Information) A1.  Intended Use and select alloy composition designation to suit intended use.
.2 Solder: to [ASTM B32], alloy composition [Sn50/Pb50,]Sn [_____]
SPEC NOTE: Solder and flux are not used with aluminum or prefinished galvanized steel. Check with sheet metal manufacturers regarding recommended tin and lead proportions in solder.
.3 Flux: [rosin,] [cut muriatic acid,].
.4 Roofing Battens: [standard grade,] [Douglas Fir – Larch Group,] [clear,] [to CSA O141,] [softwood lumber]size to [suit application] [match existing].
.5 [_____]
.3 Fasteners.
.1 Nails for copper metal work: [metric wire gauge no. 20 (2.05232 mm diameter),] [barbed] [Alloy C11000,] [flat-head,]length to suit application.
.2 Fasteners: [copper] [stainless steel] [brass] [bronze] [non-ferrous,], [to match existing] [concealed,] [exposed,] [profile, size, head, dimensions and configuration]size to suit application.
.3 Batten screws: [coarse thread,] [coated,] [steel]length to suit application.
.4 Coating on base metal steel screw: [5]micrometers of [ceramic]on [1]micron of [phosphate]on [4]microns of [zinc].
.5 [_____]
SPEC NOTE ENVIRONMENTAL: Many caulking materials contain volatile organic compounds (VOCs) such as petroleum distillates. Every year thousands of tonnes of VOCs are released into the atmosphere. These VOCs react with nitrogen oxides in the presence of sunlight to produce ground level ozone and photochemical smog.  The use of caulking materials with reduced levels of VOCs will reduce these emissions thereby helping to reduce source emissions and possible adverse health effects.  The Environmental Choice guideline ECP-45 provides acceptable standards for products that provide reduced environmental impacts.
SPEC NOTE ENVIRONMENTAL: Additional notes and recommendations can be found in Section 07 92 00- Joint Sealing.
.4 Sealant: in accordance with Section [07 92 00- Joint Sealing].
.1 [As recommended by system manufacturer].
.2 Rubber-asphalt sealing compound: to [CAN/CGSB-37.29].
.3 Sealant: [ [one part] [two part]polyurethane
2.4 SHOP FABRICATION/REPAIR – DECORATIVE ELEMENTS
SPEC NOTE: Project design requirements will indicate need for having decorative components fabricated or repaired such as spires, pinnacles and other features.
.1 Perform repairs of decorative elements in shop.
.1 Remove decorative elements, label each element, pack in crates and transport to shop for repairs.
.1 Component labels: sheet brass tag with hole at one end, punched with required component information, and secured to component with stainless steel wire
2.5 FABRICATION/REPAIR – ROOFING
.1 Form individual pieces in [2400]mm maximum lengths. Make allowances for expansion at joints.
.2 Hem exposed edges on underside [12]mm, mitre and seal.
.3 Form sections square, true and accurate to size, free from distortion and other defects detrimental to appearance or performance.
.4 Apply minimum [0.2]mm dry film thickness coat of plastic cement to both faces of dissimilar metals in contact.
.5 Protect metals against oxidization by backpainting with insulation coating where required.
.6 Tin edges of copper sheets to be soldered for width of [40]mm both sides with solder.
.7 [_____]
2.6 COPPER FLASHINGS
.1 Form copper flashings to profile indicated on Contract Drawings of [4.88]kg/m2thick copper.
.2 [_____]
Part 3 Execution
3.1 VERIFICATION OF CONDITIONS
.1 Examine existing conditions, roof slopes, substrate and anchorage conditions.
.1 Notify [Departmental Representative] [DCC Representative] [Consultant]of conditions affecting the Work not noted in Contract Documents.
3.2 PREPARATION
.1 Photographically record existing conditions [_____]
.2 Removal of existing roofing in accordance with Section [02 41 99 – Demolition for Minor Works].
.3 [_____]
3.3 PROTECTION OF IN-PLACE CONDITIONS
.1 [_____]
3.4 SURFACE PREPARATION
.1 Ensure substrate surfaces are clean, level and ready for new materials.
.2 [_____]
3.5 INSTALLATION
.1 Re-install stored copper sheet roofing at original locations.
.2 Install new copper sheet roofing where indicated on Contract drawings.
.3 Use concealed fastenings except where approved by [Consultant] [Departmental Representative] [DCC Representative].
.4 Provide underlay under copper sheet roofing. Secure in place and lap joints [100]mm minimum.
.5 Apply slip sheet over asphalt felt underlay to prevent bonding between copper sheet and felt. Secure with minimum anchorage and lap joints minimum 50 mm in direction of waterflow.
.6 Install copper sheet roof panels using cleats spaced at 300 mm on centre.
.7 Secure cleats with two fasteners each and cover with cleat tabs.
.8 Stagger transverse seams in adjacent panels.
.9 Form seams in direction of water-flow and make watertight.
.10 Perform soldering with well-heated coppers, heat seam thoroughly and sweat solder through its full width.
.11 Clean and flux metals before soldering.
.12 Follow copper sheet manufacturer's recommendations for soldering procedures.
.13 As work progresses, neutralize excess flux with 5% to 10% washing soda solution, and thoroughly rinse. Leave work clean and free of stains.
.14 [_____]
3.6 FLAT SEAM ROOFING
.1 Install edge strips at eaves and gable ends, hook pan over [4.88]kg/m2edge strip. Extend edge strip up under metal roofing 100 mm and secure with nails at 100 mm on centre, 25 mm from upper end.
.2 Use [ [_____] g/m2copper] [450 x 600] [ [_____] mm thick] [aluminum] [stainless steel] [400 x 450]mm rectangular sheets to make flat seam roofing. Notch corners and turn up [pretinned]edges 20 mm.
.3 Lay sheets with long dimension parallel to eaves.
.4 Lock cleats into seams and flatten smooth in direction of flow.
.5 At eaves and gable ends, terminate roofing by hooking over previously installed edge strip.
.6 [_____]
3.7 STANDING SEAM ROOFING
.1 Use [stainless steel] [aluminum] [ [_____] mm thick] [ [_____] g/m2 copper]mm wide by [_____][_____]
.2 Fold lower end of each pan under 20 mm.
.3 Slit fold 25 mm away from corner to form tab where pan turns up to make standing seam.
.4 Fold upper end of each pan over 50 mm.
.5 Hook 20 mm fold on lower end of upper pan into 50 mm fold on upper end of underlying pan.
.6 Apply sheet metal roofing beginning at eaves. Loose lock pans to valley flashing and edge strips at eaves and gable rakes.
.7 Finish standing seams 25 mm high on flat surfaces [and 13 mm high on curved surfaces]. Bend up one side edge 40 mm and other 45 mm.
.8 Make first fold 6 mm wide single fold and second fold 13 mm wide, providing locked portion of standing seam with 5 plies in thickness.
.9 Fold lower ends of seams at eaves over at 45 degrees angle.
.10 Terminate standing seams at ridge and hips by turning down in tapered fold.
.11 Form valleys of sheets not exceeding 3 m in length. Lap joints 150 mm in direction of flow.
.12 Extend valley sheet minimum 150 mm under roofing sheets.
.13 At valley line, double fold valley and roofing sheets and secure with cleats spaced 450 mm on centre.
.14 [_____]
3.8 BATTEN SEAM ROOFING
.1 Use [ [_____] mm thick] [ [_____] g/m2copper] [aluminum] [stainless steel]mm long sheets to make batten seam roofing. Turn up sides of sheets to exceed top of battens by 13 mm. Turn this 13 mm at right angles to battens.
.2 Form cross seams with 20 mm fold under on lower end and 50 mm fold over on upper end. Slit folds in cross seams at each corner 25 mm in from batten to form tab.
.3 Hook 20 mm fold on lower end of pan into 50 mm fold on upper end of underlaying pan.
.4 Apply sheet metal roofing beginning at eaves.
.5 Place cover strips over battens, locking edges with flanges of pan malleted down against sides of battens.
.6 Cover batten ends with cap folded and locked into extensions of batten covers and vertical legs of pans.
.7 At intersections of roof slope with ridge of hip battens, turn up edges of roof pans against ridge or hip battens, and terminate in 13 mm horizontal flange at top of battens.
.8 Install cover strips over top of hip and ridge battens.
.9 Form valleys of sheets not exceeding 3 m in length. Lap joints 150 mm in direction of flow.
.10 Extend valley sheet minimum 150 mm under roofing sheets.
.11 At valley line, double fold valley and roofing sheets.
.12 At eaves without gutters, hook pan over [_____]edge strip. Extend edge strip up under metal roofing 100 mm and secure with nails at 100 mm on centre, 25 mm from upper end. [ [_____] mm thick].[At eaves with gutters, loose lock end of roofing pans into gutters]
.13 Install batten flush with gable unless otherwise detailed. Extend batten cover down exterior face and lock into edge strip.
.14 [_____]
3.9 BUILT-IN GUTTERS
.1 Form built-in box gutter lining with [ [_____] g/m2copper] [ [_____] mm thick] [stainless steel] [aluminum]conforming to profile of gutters.
.1 Section profile of gutter exceeding [1000]mm: use [1000]mm long sheets.
.2 Sectional profile is less than [1000]mm: use [2.4] [3]m long sheets.
.2 Longitudinal joints not acceptable.
.3 Secure gutter lining to substrate with screws, washers and expansion shields spaced maximum [1200]mm on centre along centre of lining.
.4 At roof edges extend gutter lining under metal roofing 150 mm minimum and terminate in 20 mm folded edge secured by cleats. Hook lower end of roofing into lock strip to form 20 mm wide loose-lock seam.
.5 [_____]
3.10 FLASHING
.1 Install new copper sheet flashing where indicated on Contract drawings.
.2 Prepare substrate in accordance with Section [_____]
.3 Use concealed fastening except where approved before installation.
.4 Provide underlay under sheet metal. Secure in place and lap joints [100]mm.
.5 Lock end joints with caulk and sealant.
3.11 FINISH
.1 Touch up solder with copper bronze.
.2 Allow new copper roofing and flashing to weather naturally.
SPEC NOTE: Use the following two paragraphs for copper roofs only when dark brown finish is desired.
.3 [Let copper roof weather through two heavy rains after final cleaning.]
.4 [Rub exposed surfaces with clean rags soaked in boiled linseed oil until desirable shade of brown is obtained.]
.5 [_____]
3.12 CAULKING
.1 Apply sealant in accordance with Section [07 92 00 – Joint Sealant].
.2 Install sealant [where indicated on Contract Drawings].
.3 [_____]
3.13 PROTECTION
.1 Protect finished work from damage until take-over by [Owner] [DCC Representative] [Departmental Representative].
3.14 CLEANING
.1 Construction Waste Management.
.1 Waste Management: separate waste materials for [recycling] [reuse]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.2 Separate and recycle waste materials in accordance with [Section 01 74 21- Construction/Demolition Waste Management and Disposal] [the Waste Reduction Workplan], [the Waste Management Plan]to the maximum extent economically possible.
.3 Handle and dispose of hazardous materials in accordance with the CEPA, TDGA, Regional and Municipal regulations.
.4 Place materials defined as hazardous or toxic in designated containers.
.5 Collect, package and store partly used or unused containers of [_____]
.6 Ensure emptied containers are sealed and stored safely.
.7 Divert unused metal materials from landfill to metal recycling facility [as approved by<action privpub="public">Departmental Representative] [Consultant] [DCC Representative]
.8 Dispose of unused caulking and sealing compound materials at official hazardous material collections site [DCC Representative] [as approved by<action privpub="public">Departmental Representative] [Consultant]
.9 Do not burn waste at project site.
SPEC NOTE: Green building rating systems typically include credit for management of Construction, Demolition and Renovation Waste. For projects seeking LEED credit MR 7, include the following requirement.
.2 Collect data on weight or volume of CRD waste diversion as required by LEED credit MR 7.
SPEC NOTE: Co-ordinate the following paragraph when Section 01 35 21 - LEED Requirements is used for LEED Projects. Use the following paragraph to specify recycled content materials required for LEED Materials and Resources Credit MRc4.1 or MRc4.2, where recycled content of the total building materials must equal 7.5% (Post-Consumer + 1/2 Post-Industrial) or, 15% (Post-Consumer + 1/2 Post-Industrial) respectively.
.3 Collect data on recycled content as required by LEED MR credit 4.1 and 4.2.
END OF SECTION

