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********************************************************************************************************************************
Johns Manville is providing this draft specification to the user as a courtesy to consider in their determination of the optimal system specification for their project's specific needs. By receiving and considering the general information provided herein, the user agrees Johns Manville makes no warranty or representation regarding its contents, and it will not be relied upon as a substitute for professional engineering, design and/or documentation required by building code, contract, or applicable law. The general information in this draft specification must be reviewed/approved by a project designer before finalization and use. The user/recipient of this general information assumes sole responsibility for its use. Additional information, such as Data Sheets, SDS, Application Guides and other literature on the Johns Manville products identified in this draft specification, can be found at https://www.jm.com/en/commercial-roofing/.
******************************************************************************************************************************** 
*************************************************************************************************************************************This master specifications should be tailored for specific projects. Removing unneeded sections based on project type, deck type, warranty requirements, included components, application methods and other project requirements should be carefully considered. For further help, please contact JM Roofing Specifier Services.
************************************************************************************************************************************SECTION 075323
ETHYLENE PROPYLENE DIENE MONOMER (EPDM) MEMBRANE ROOFING
GENERAL
Section INCLUDES
Adhered EPDM membrane roofing system.
Self-Adhered EPDM membrane roofing system.
Cover board.
Roof insulation.
Vapor retarder.
Substrate board.
Tray-type vegetated roof assemblies.
Growing media for trays and intensive planting areas
Vegetated Roof Plants.
Plaza-deck pavers supported with pedestals.
Geofoam and Lightweight Fill.
RELATed SECTIONS 
Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
Division 03 Section “Concrete” for concrete.
Division 05 Section "Steel Decking" for steel roof deck.
Division 06 Section "Miscellaneous Rough Carpentry" for wood nailers, cants, curbs, and blocking.
Division 07 Section "Sheet Metal Flashing and Trim" flashings and counter flashings.
Division 22 Section "Storm Drainage Piping Specialties" for roof drains.
Section 32 Unit “Exterior Improvements” for Pavers and Pedestals, planting irrigation systems and above ground plantings. 
Retain subparagraphs below to cross-reference requirements Contractor might expect to find in this Section but are specified in other Sections.
Insert Section or Sections in first subparagraph below to suit Project.
REFERENCES
Roofing Terminology:  Refer to the following publications for definitions of roofing work related terms in this Section:
ASTM D 1079 “Standard Terminology Relating to Roofing and Waterproofing.”
ASTM E2397- Standard Practice for Determination of Dead Loads and Live Loads Associated with Vegetative (Green) Roof Systems.
ASTM E2398 Standard Test Method for Water Capture and Media Retention of Geocomposite Drain Layers for Vegetative (Green) Roof Systems. 
ASTM E2399 Standard Test Method for Maximum Media Density for Dead Load Analysis of Vegetative (Green) Roof Systems.
ASTM E2400 Standard Guide for Selection, Installation, and Maintenance of Plants for Green Roof systems.
Glossary of NRCA’s “The NRCA Roofing and Waterproofing Manual.”
Roof Consultants Institute “Glossary of Building Envelope Terms.”
Single Ply Roofing Industry (SPRI)
International Building Code (IBC)  
American Society of Civil Engineers (ASCE-7) Minimum Design Loads for Buildings & Other Structures
Sheet Metal Terminology and Techniques:  SMACNA “Architectural Sheet Metal Manual.”
ANSI/SPRI
ANSI-SPRI RP-14 Wind Design Standard for Vegetated Roofing Systems
ANSI-SPRI VF-1 External Fire Design Standard for Vegetated Roofing Systems
ANSI-SPRI RP-4 Wind Design Standard for Ballasted Singly Ply Roofing Systems
Definitions 
Single Source Manufacturer: Vegetated Roof manufacturer’ has the sole responsibility for all products above the roofing and waterproofing.
‘Single Source’ Warranty and Extended Overburden Warranty: Removal and replacement of the overburden above the roofing or waterproofing in the event of a roof leak, on all products purchased from a vegetative roof manufacturer and with a vegetated system warranty.
Growing Media: A manufactured, lightweight media mixture designed for on-structure use provided by the vegetated roof manufacturer. Growing Media is custom-blended to promote good drainage and growing conditions for extensive, intensive, planter, and container plants and trees.
DESIGN CRITERIA
General: Installed roofing membrane system shall remain watertight; and resist specified wind uplift pressures, thermally induced movement, and exposure to weather without failure.
Material Compatibility: Roofing materials shall be compatible with one another under conditions of service and application required, as demonstrated by roofing system manufacturer based on testing and field experience.
Installer shall comply with current code requirements based on authority having jurisdiction.
Wind Uplift Performance: Roofing system shall meet the intent of systems that have been successfully tested by a qualified testing and inspecting agency to resist wind uplift pressure calculated in accordance with ASCE 7.
[bookmark: _Hlk79047105]Fire-Test-Response Characteristics: Provide roofing materials with the fire-test-response characteristics indicated as determined by testing identical products per test method below by UL, or another testing and inspecting agency acceptable to authorities having jurisdiction.  Materials shall be identified with appropriate markings of applicable testing and inspecting agency.
[bookmark: _Hlk79048966]Exterior Fire-Test Exposure:  Class [A] [B] [C]; UL 790, for application and roof slopes indicated.
SUBMITTALS
Product Data: Manufacturer’s data sheets for each product to be provided.
Technical Data: Manufacturer’s data sheets for each product to be provided. 
Detail Drawings: Provide roofing system details and details of attachment to other work, including:
Base flashings and membrane terminations.
Tapered insulation, including slopes.
Crickets, saddles, and tapered edge strips, including slopes.
Insulation fastening and adhesive patterns.
Construction details, material descriptions, dimensions of individual components and profiles, and finishes. 
Shop Drawings: For each vegetated roof assembly:
Include plans, sections, slopes, and edger locations.
Indicate dimensions, weights, and loads.
Detail field assembly of components, metal edger connections, and attachments to other work.
Verification Samples: Provide for each product specified.
Installer Certificates: confirmation that installer is approved, authorized, or licensed by manufacturer to install roofing system.
Project specific written submittal cover page, by vegetated roofing manufacturer, indicating all areas and products, by building level, covered by vegetated roofing manufacturer’s warranties including Extended Overburden and required Wind and thermal warranties.
Product Certificates: For each type of manufactured product.
Provide a written submittal by vegetated roof manufacturer approving the selected waterproofing or membrane system to ensure total system compatibility and integrity to meet roof assembly warranty requirements.
Product Test Reports:
For complete analysis of each growing media type, for tests performed by a qualified testing agency or by a qualified testing agency. Confirm that growing media meets FLL Green Roof Guidelines.
Saturated Weight Analysis from vegetated roof system manufacturer based off qualified ASTM E2399 testing and analysis including the combined weight of the full system section for coordination with Structural requirements.
Maintenance Data: Refer to Johns Manville’s latest published documents on www.JM.com.
Guarantees: Provide manufacturer’s current guarantee specimen.
Roofing sub-contractor shall provide a copy of the final System Assembly Letter issued by Johns Manville Roofing Systems indicating that the products and system to be installed shall be eligible to receive the specified manufacturer's guarantee when installed by a certified JM contractor in accordance with our application requirements, inspected and approved by a JM Technical Representative.
Prior to roofing system installation, roofing sub-contractor shall provide a copy of the Guarantee Application Confirmation document issued by Johns Manville Roofing Systems indicating that the project has been reviewed for eligibility to receive the specified guarantee and registered.  
QUALITY ASSURANCE
Installer Qualifications: Qualified firm that is approved, authorized, or licensed by roofing system manufacturer to install manufacturer's product and who is eligible to receive the specified manufacturer's guarantee.
[bookmark: _Hlk79051118]Manufacturer Qualifications:  Qualified domestic U.S. owned and based manufacturer that has [UL listing] and [Florida Product Approval] or accredited testing agency listing for roofing system identical to that used for this Project.
Testing Agency Qualifications: An independent testing agency with the experience and capability to conduct the testing indicated, as documented according to ASTM E 329.
Test Reports:
[bookmark: _Hlk79049032]Roof drain and leader test or submit plumber’s verification. 
Core cut, if required.
Roof deck fastener pullout test, if required.
Bonded pull test, if required.
Moisture Survey, if required:
Submit prior to installation, results of a non-destructive moisture test of roof system completed by approved third party.  Utilize one of the approved methods:
Infrared Thermography 
Nuclear Backscatter
Source Limitations: Obtain all components from the single source roofing manufacturer guaranteeing the roofing system.  All products used in the system shall be labeled by the single source roofing manufacturer issuing the guarantee.
DELIVERY, STORAGE, AND HANDLING
Deliver roofing materials in original containers with seals unbroken and labeled with manufacturer's name, product brand name and type, date of manufacture, and directions for storage.
Store liquid materials in their original undamaged containers in a clean, dry, protected location and within the temperature range required by roofing system manufacturer.
Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources.  Comply with insulation manufacturer's written instructions for handling, storing, and protecting during installation.
Bulk Materials:
Do not dump or store bulk materials on or near structures, utilities, walkways and pavements, or existing roof areas or plants.
Provide erosion-control measures to prevent erosion or displacement of bulk materials, discharge of debris-bearing water runoff, and airborne dust reaching adjacent properties, water conveyance systems, or walkways.
Store growing medium in a dry area, free of contaminants which may adversely affect the engineered blend, including weed seeds.
Accompany each delivery of bulk materials with product certificates.
Plant Materials:
Maintain health of plants as recommended by nursery guidelines prior to installation. Store vegetated planters and materials over plywood panels or protective sheeting on the roof.
Rolled sedum mats and stacked sedum tiles may be stored in a cool location, below 75 deg F (20 deg C), for a maximum of twenty-four hours. Do not leave plants in hot storage areas.
Provide water source for irrigating plants per manufacturer's recommendations until permanent irrigation system is in place.
Handle and store roofing materials and place equipment in a manner to avoid permanent deflection of deck.
PROJECT CONDITIONS
Weather Limitations: Proceed with installation only when current and forecasted weather conditions permit roofing system to be installed in accordance with manufacturer's written instructions and guarantee requirements.
guarantee
Provide manufacturer's system guarantee equal to Johns Manville's Peak Advantage No Dollar Limit Roofing System Guarantee.
Single-source special guarantee includes roofing membrane, base flashings, roofing membrane accessories, [roof insulation], [fasteners], [adhesives], [cover board], [substrate board], [vapor retarder], [base sheet], [walkway products], [manufacturer’s expansion joints], [manufacturer’s edge metal products] [all green roof “hard parts”] [pavers] [pedestals] [XPS insulation] [edger] [drain boxes] [geofoam] [recycled foam glass], and other approved single-source components of roofing system marketed by the manufacturer.
Guarantee Period:  [10] [15] [20] years from date of Substantial Completion.
Single Source Overburden Warranty for Vegetated Roof System and Pavers: Manufacturer will provide removal and replacement of all overburden supplied by the manufacturer including the full vegetated roof system, planter areas, insulation, geofoam, and pavers. 
Warranty Period: Twenty years, or the duration of the membrane manufacturer's warranty, whichever is less.
Contractor is required to list “INSERT FIRM NAME” as the Specifier/Consultant of record in the appropriate fields (“Specifier Account”) when applying for the manufacturer’s warranty.
Work of the Section and planting on the roof shall be completed by the same contractor, certified by the vegetated roof manufacturer. All products of this Section shall be from a single source vegetated roof manufacturer.
Installer’s Guarantee: Submit roofing Installer's guarantee, including all components of roofing system for the following guarantee period:
Guarantee Period: [Two] [Five] years from date of Substantial Completion.
Existing Guarantees: Guarantees on existing building elements should not be affected by scope of work.
Installer is responsible for coordinating with building owner’s representative to verify compliance.
PRODUCTS
Ethylene Propylene Diene Monomer Roofing Membrane - EPDM
Non-reinforced uniform, flexible sheet made from Ethylene Propylene Diene Monomer, ASTM D 4637, Type I.  Basis of design: [JM EPDM NR] [JM EPDM NR FIT SYSTEMS]
Thickness (minimum):  [60 mils (1.5 mm)] [90 mils (2.2 mm)]
Exposed Face Color: Black.
Factory Inseam Tape: [4 inch (101.6-mm-)] [6-inch (150-mm)] wide minimum, butyl splice tape with release film.  
Scrim or fabric internally reinforced uniform, flexible sheet made from Ethylene Propylene Diene Monomer, ASTM D 4637, Type II.  Basis of design: [JM EPDM R] [JM EPDM R FIT SYSTEMS]
Thickness (minimum): [60 mils (1.5 mm)] [75 mils (1.9 mm)]
Exposed Face Color: Black.
Factory Inseam Tape: [4 inch (101.6-mm-)] [6-inch (150-mm)] wide minimum, butyl splice tape with release film.  
Self-Adhered: Ethylene Propylene Diene Monomer Self-Adhered Membrane with Factory Inseam Tape ASTM D4637, Type I. Basis of Design: JM EPDM FIT SA
Membrane Thickness: 60 mils (1.52 mm), nominal
Exposed Face Color: Black 
Factory Inseam Tape: 3 inch (76mm) wide minimum, butyl splice tape with release film. 
Serviceable Installation Temperature: 20°F (-7°C) and above.
AUXILIARY Roofing Materials 
General: Auxiliary materials recommended by roofing system manufacturer for intended use and compatible with membrane roofing.
Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction. 
Sheet Flashing: Manufacturer’s internally reinforced or scrim reinforced.  Basis of design:  JM EPDM Peel & Stick Flashing 
Primer Material: Manufacturer’s standard synthetic-rubber polymer primer.  Basis of design: [JM EPDM Tape Primer Plus] [JM EPDM Tape Primer Plus (Low VOC)] [JM Single Ply Membrane Primer (low VOC)]
Liquid Applied Flashing: Manufacturer’s single ply liquid and fabric reinforced flashing system created with a fleece polyester scrim and a two-component polyurethane based liquid applied flashing material, consisting of a liquid resin and a curing agent. Basis of design: JM SP Liquid Flashing Resin and JM SP Liquid Flashing Scrim
Liquid Applied Flashing Primer: Manufacturer’s single ply liquid flashing primer. Basis of design: JM Single Ply Membrane Primer (Low VOC), JM SP Liquid Flashing Concrete Primer, or JM SP Liquid Flashing Metal and Wood Primer, JM EPDM Taper Primer Plus or JM EPDM Taper Primer Plus (Low VOC) 
Seaming Material: Manufacturer’s standard [3-inch- (75-mm-)] [6-inch- (150-mm-)] wide minimum, butyl splice tape with release film.  Basis of design:  JM EPDM Seam Tape Plus 
Sealing Strip: Manufacturer's standard [6-inch- (150-mm-)] [9-inch- (200-mm-)] [12-inch- (300-mm-)] wide, 45 mil (1.14 mm) thick minimum, cured EPDM with factory-laminated, self-adhering seam tape. Basis of design: JM EPDM Peel & Stick Sealing Strip
Bonding Adhesive: Manufacturer’s standard [solvent] [water]-based bonding adhesive for membrane. Basis of design: [JM All Season Sprayable Bonding Adhesive] [JM LVOC Membrane Adhesive] [JM Membrane Bonding Adhesive (TPO&EPDM)] JM EPDM Water Based Membrane Adhesive]
Solvent-based adhesive serviceable Installation Ambient Air Temperature: 25°F and rising
Water-based adhesive serviceable Installation Ambient Air Temperature: 40°F and rising
Flashing Adhesive: Manufacturer’s standard [solvent] [water]-based bonding adhesive for base flashings. Basis of design: [JM Membrane Bonding Adhesive (TPO&EPDM)] [JM EPDM Water Based Membrane Adhesive] [JM LVOC Membrane Adhesive]  
Solvent-based adhesive serviceable Installation Ambient Air Temperature: 25°F and rising
Water-based adhesive serviceable Installation Ambient Air Temperature: 40°F and rising
Self-Adhered Primer: One-part penetrating primer solution to enhance the adhesion of self-adhering membranes. Basis of design: [SA Primer] [SA Primer Low VOC]
High Wall Sheet Flashing Membrane: Basis of Design:
[JM EPDM: 60 mils, non-reinforced] [JM EPDM FIT SA: 60mil] [JM EPDM: 60 mils, internally r scrim reinforced]
Adhesive Basis of Design: [JM Membrane Bonding Adhesive (TPO&EPDM)] [All Season Sprayable Bonding Adhesive (TPO & EPDM)]
Slip Sheet: Manufacturer’s recommended slip sheet, of type required for application.
Metal Termination Bars: Manufacturer’s standard predrilled stainless-steel or aluminum bars, with anchors.  Basis of design: JM Termination Systems 
Miscellaneous Accessories: Provide all accessories to meet the roofing manufacturer's guarantee requirements.
Cover board
Polyisocyanurate Board: ASTM C 1289, Type II, Class 2, Grade 3 (25 psi), polyisocyanurate bonded in-line to inorganic coated glass facer.  Basis of design: SeparatoR CGF
Thickness: ½ inch (13mm)
R-value: 2.85-2.9
[bookmark: _Hlk80167677]High-Density Polyisocyanurate: ASTM C 1289, Type II, Class 4, Grade 1, High-density Polyisocyanurate technology bonded in-line to inorganic coated glass facers with greater than 80 lbs of compressive strength.    Basis of design: ProtectoR HD
Thickness: 1/2 inch (13 mm)
R-value: 2.5
Gypsum Board: ASTM C 1177, coated glass-mat facer, water-resistant gypsum substrate for mechanically attached roof applications, [1/4 inch (6 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick.  Basis of design:  [DEXcell Glass Mat Roof Board] [Dens Deck Roof Board]
Gypsum Board: ASTM C 1177, Heavy duty coated glass-mat facer [with Eonic primed face], water-resistant gypsum substrate for adhered roof applications, [1/4 inch (6 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick.  Basis of design: [DEXcell FA Glass Mat Roof Board] [Dens Deck Prime Roof Board]
Gypsum Fiber Board: ASTM C 1278, non-faced, gypsum and cellulose fiber substrate, [1/4 inch (6 mm)] [3/8 inch (9.5 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick.  Basis of design: Securock Gypsum-Fiber Roof Board
ROOF INSULATION
General: Preformed roof insulation boards that comply with requirements and referenced standards, selected from manufacturer's standard sizes and of thicknesses indicated.
Polyisocyanurate Board Insulation: ASTM C 1289, Type II, Class [1] [2], Grade [2 (20 psi)] [3 (25 psi)], Basis of design: [ENRGY 3] [ENRGY 3 25 PSI] [ENRGY 3 CGF] [ENRGY 3 25 PSI CGF] 
0. Provide insulation package with minimum R Value: [insert R Value] [minimum required by applicable code]. 
0. Provide insulation package with minimum thickness: [insert thickness].
0. Provide insulation package in multiple layers.
Minimum Long-Term Thermal Resistance (LTTR): 5.7 per inch.
Determined in accordance with CAN/ULC S770 at 75ºF (24ºC)
Tapered insulation
Tapered Insulation: ASTM C 1289, Type II, Class [1] [2], Grade [2 (20 psi)] [3 (25 psi)], provide factory-tapered insulation boards fabricated to slope of 1/4 inch per 12 inches (1:48), unless otherwise indicated.  Basis of design: [Tapered ENRGY 3] [Tapered ENRGY 3 25 PSI] [Tapered ENRGY 3 CGF] [Tapered ENRGY 3 25 PSI CGF]  
INSULATION ACCESSORIES
General: Roof insulation accessories recommended by insulation manufacturer for intended use and compatible with membrane roofing.
A. Provide saddles, crickets, tapered edge strips, and other insulations shapes where indicated for sloping to drain. Fabricate to slopes indicated. Basis of design: Tapered ENRGY 3
Fasteners: Factory-coated steel fasteners and metal or plastic plates meeting corrosion-resistance provisions in FMG 4470, designed for fastening roof insulation to substrate, and furnished by roofing system manufacturer. Basis of design: [UltraFast Fasteners and UltraFast Plates] [All Purpose Fasteners and UltraFast Plate] 
Urethane Adhesive: Manufacturer’s two component polyurethane adhesive formulated to adhere insulation to substrate.  Basis of design: [JM Two-Part Urethane Insulation Adhesive (UIA)] [JM One-Step Foamable Adhesive] [Roofing Systems Urethane Adhesive (RSUA)] [JM Two-Part Urethane Insulation Adhesive Canister] [JM QuickFoam Adhesive]
Wood Nailer Strips: Comply with requirements in Division 06 Section "Miscellaneous Rough Carpentry."
VAPOR RETARDER
SBS Vapor Retarder: ASTM D 6164, Grade S, Type I, polyester-reinforced, SBS-modified asphalt sheet; smooth surfaced; suitable for application method specified. Basis of design: [DynaLastic 180 S] [DynaBase PR] [DynaWeld 180 S] [DynaGrip Base PR SD/SA]
SBS Vapor Retarder: ASTM D 6164, Grade S, Type II, polyester-reinforced, SBS-modified asphalt sheet; smooth surfaced; suitable for application method specified. Basis of design: [DynaLastic 250 S]  [DynaWeld 250 S]
SBS Vapor Retarder: ASTM D 6163, Grade S, Type I, glass-fiber-reinforced SBS-modified asphalt sheet; smooth surfaced; suitable for application method specified. Basis of design: [DynaWeld Base] [DynaBase HW] [DynaGrip Base SD/SA 2.5] [DynaBase]
One-part, solvent-free, moisture-curing, elastomeric cold-application adhesive specially formulated for compatibility and use with SBS membrane applications. Basis of design: DynaSet 1k
Self-Adhered SBS Vapor Retarder: ASTM D 4601, glass-fiber-reinforced, SBS-modified asphalt sheet; sand surfaced; suitable for application method specified. Basis of design: DynaGrip Base SD/SA.
Asphalt Primer: ASTM D 41.  Basis of design: JM Asphalt Primer
Self-Adhered SBS Vapor Retarder: Tri-laminate woven polyethylene, nonslip UV protected top surface; suitable for application method specified. Basis of design: [JM Vapor Barrier SA] [JM Vapor Barrier SAR]. 
Self-Adhered Vapor Retarder: Acrylic Adhesive, Tri-laminate woven polyethylene, nonslip UV protected top surface; suitable for application method specified. Basis of design: [JM Vapor Barrier FR Max]
Self-Adhered Primer: [One-part] [low VOC aerosol] penetrating primer solution to enhance the adhesion of self-adhering membranes. Basis of design: [SA Primer] [SA Primer Low VOC] [JM All Season Sprayable Bonding Adhesive].
Polyethylene Vapor Retarder: ASTM D 4397, [6 mils (0.15 mm)] [10 mils (0.25 mm)] thick, minimum, with maximum permeance rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
SUBSTRATE BOARD
0. Gypsum Board: ASTM C 1177, coated glass-mat facer, water-resistant gypsum substrate for mechanically attached roof applications, [1/4 inch (6 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick.  Basis of design: [DEXcell Glass Mat Roof Board] [Dens Deck Roof Board]
Gypsum Board: ASTM C 1177, Heavy duty coated glass-mat facer, water-resistant gypsum substrate for adhered roof applications, 5/8 inch (16 mm) thick.  Basis of design: [DEXcell FA Glass Mat Roof Board] [Dens Deck Prime Roof Board]
Gypsum Fiber Board: ASTM C 1278, non-faced, gypsum and cellulose fiber substrate, [1/4 inch (6 mm)] [3/8 inch (9.5 mm)] [1/2 inch (13 mm)] [5/8 inch (16 mm)] thick.  Basis of design: Securock Gypsum-Fiber Roof Board
High-Density Polyisocyanurate: ASTM C 1289, Type II, Class 4, Grade 1, High-density Polyisocyanurate technology bonded in-line to inorganic coated glass facers with greater than 80 lbs of compressive strength.    Basis of design: ProtectoR HD
Thickness: 1/2 inch (13 mm)
R-value: 2.5
[bookmark: _Hlk14084430]EDGE METAL Components
[bookmark: _Hlk79048507]Coping System: Manufacturer’s factory fabricated coping consisting of a base piece and cap. Provide product from single-source roofing system supplier that is included in the No Dollar Limit guarantee.  Basis of design: [Presto-Lock Coping] [Presto-Lock Gold Coping] [Rapid-Lok Ultra Coping] [Rapid-Lok SL Coping] [Rapid-Lok Coping] [Continuous Cleat Coping]
Fascia System: Manufacturer’s factory fabricated fascia consisting of a base piece and cover.  Provide product from single-source roofing system supplier that is included in the No Dollar Limit guarantee.  Basis of design: [Presto-Tite Fascia] [Presto-Tite Edge One Fascia] [Rapid-Lok Extruded Fascia] [Rapid-Lok Fascia] [Edge-Lok 2 Fascia] 
Metal Edge System: Manufacturer’s factory fabricated metal edge system used to terminate the roof at the perimeter of the structure. Provide product from single-source roofing system supplier that is included in the No Dollar Limit guarantee.  Basis of design: [Presto-Weld Drip Edge] [JM TPO-Coated Metal] [Drip Edge] [Gravel Stop]
Shop-Fabricated Edge Metal: Custom-fabricated edge metal meeting the criterion of ANSI/SPRI ES-1.  
Must be approved by manufacturer technical representative.  
Metal Flashing Sheet: Metal flashing sheet is specified in Division 07 Section "Sheet Metal Flashing and Trim."
VEGETATED ROOF ASSEMBLIES
Source Limitations: Obtain vegetated roof assembly components, growing media, filter fabric, pavers, pedestals, lightweight fill from single source from single manufacturer to ensure total system compatibility and integrity for the system and warranties.
Tray-Type Vegetated Roof Assembly: Modular assembly consisting of manufacturer's standard, pre-grown trays for field assembly adjacent to and interlocking with each other over roofing system.
[bookmark: ptBookmark11845]Basis-of-Design Product: Provide Columbia Green Technologies Pre-Grown Tray
Tray Depth, Nominal: 4-5/8 inches (117.5 mm).
Tray Sizes: [24 by 24 inches (610 by 610 mm)] or [12 by 24 inches (305 by 610 mm)].
Tray Material: Injection molded, 100 mil polypropylene, 88 percent post-consumer recycled content.
Tray Design: Trays must be fully interlocking and overlap adjacent trays by a minimum of 1/4 inch (6.5 mm).  Tray bottom to have ridges and trough design to maximize air flow and retain stormwater.  
Connection Holes and Fasteners:
Four 3/8 inch (9.5 mm) holes, aligned and centered in each vertical side panel.
Growing Medium Depth: 4-5/8 inches (117.5 mm) 
Assembly Weight: Maximum 32 lb/sq. ft. (166 kg/sq. m), including growing medium and plants and saturated with captured water, but not including weight of roofing system.
Recycled Content: Trays shall have post-consumer recycled content of not less than 88 percent.
MANUFACTURED GROWING MEDIA
Growing Medium for Tray System: Vegetated roof assembly manufacturer's lightweight, manufactured growing media designed for pre-grown trays.
Basis of Design Product: Columbia Green Technologies; Extensive Growing Medium.
General Condition at Time of Planting: Free of aggregates 1/2 inch (13 mm) or larger in any dimension; free of roots, plants, clods, pockets of sand, paint, building debris, oils, solvents, roofing materials, and other extraneous materials harmful to plant growth; free of weeds, disease-causing plant pathogens, and other undesirable organisms.
Coordinate "Maximum Media Density," "Initial Media Density," and "Maximum Media Water Retention," subparagraphs below with structural loading requirements of Project.
Maximum media density is a measurement of the water-saturated weight of a growing medium and is an important limitation for rooftop use. Coordinate weight with Project's structural engineer. Contact Columbia Green Technologies to determine the dry weight, and saturated weight, of growing media, www.columbia-green.com or info@columbia-green.com.
[bookmark: _Hlk28952792]Maximum Media Density: ASTM E 2399, 95 lb/cu. ft. (1,522 kg/cu. m) for growing-medium mixture.
Maximum Media Water Retention: ASTM E 2399, 45 to 65 percent by volume for growing-medium mixture at maximum media density per FLL Green Roof Guidelines.
PLANTS
Sourced by Columbia Green Technologies for warranty to apply.
Conform to Project landscape design requirements, recommendations of local horticulturalists, and requirements of authorities having jurisdiction, including Fire Marshal, for specific recommendations and regulations.
Planting Method: 
Pre-grown Tray: Provided by manufacturer, grown in tray to project specifications with minimum 90 percent plant coverage
Species: Growers Choice.
Vegetated roof accessories 
Protection Layer:  Columbia Green Technologies Root Barrier
Thickness: 20 mils
Access Boxes: Vegetated roof assembly manufacturer's aluminum drain boxes with removable, rigid covers for accessing drains, valves, and switches beneath the finish elevation of growing medium; secure each cover with four noncorrosive screws.
Basis of Design Product: Columbia Green Technologies Drain Box
Size: [12 inches (305 mm) square by depth of vegetated roof assembly at each location] [24 inches (610 mm) square by depth of vegetated roof assembly at each location].
Soil Retainer: Vegetated roof assembly manufacturer's lightweight "L"-shaped edger with slotted wall crafted from durable aluminum.
Basis-of-Design Product: Columbia Green Technologies; Metal Edger 
Edger Height: [4.5 inch (114 mm)] [5.5 inch (140 mm)] [6.5 inch (165 mm)]. [8.5 inch (216 mm)].
Color: [Mill finish] [Black duraflex] [Custom].
Thickness: 0.125 inch (3.12 mm)
Method of Attachment, Layered System: Metal edger is held in place by the weight of the tray system. Connect adjacent sections with manufacturer's standard sliding connector at both the wall and the base.
Roof Pavers: 
Concrete Plaza Slab by Columbia Green/Belgard/Wassau/Nitterhouse
Dimensions 24”x 24” x 1-7/8”, or per drawing designation.
Compressive strength 8,000 psi, as tested per ASTM C140
Minimal flexural strength 725 psi, as tested per ASTM C293
Water absorption shall not exceed 5%, as tested per ASTM C140
Freeze thaw shall not exceed 1% loss of dry weight, as tested per ASTM C67
Colors and Textures as selected by Architect
Pedestal Supports: Pedestal supports for pavers
Screwjack Pedestals by Columbia Green/Oldcastle
Typical Height Range 0-36 inches (bracing required above 24 inches)
Lightweight Foam Fill 
Columbia Green Geofoam 
Rigid, Cellular Polystyrene Geofoam, EPS19 as tested per ASTM D6817 or per project loading requirements
EXECUTION
EXAMINATION
Examine substrates, areas, and conditions for compliance with the requirements affecting performance of roofing system.
General:
Verify that roof openings and penetrations are in place and set and braced and that roof drains are securely clamped in place.
Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thicknesses of insulation.
Steel Decks:
Verify that surface plane flatness and fastening of steel roof deck complies with requirements in Division 05 Section "Steel Decking." 
Verify that decking is visibly dry and free of moisture. 
Verify that the decking is smooth and free of large cracks, holes, or sharp changes in elevation of the surface. 
When applicable perform pull test with the specific fastener being used on the project to confirm the fastener resistance meets the requirements for that particular system.
Concrete Decks:
Verify that concrete curing compounds that will impair adhesion of roofing components to roof deck have been removed.
Verify that concrete substrate is visibly dry and free of moisture. 
`Ensure general rigidity and proper slope for drainage.
Verify that deck is securely fastened with no projecting fasteners and with no adjacent units more than 1/16 inch (1.6 mm) out of plane relative to adjoining deck.
Unacceptable panels should be brought to the attention of the General Contractor and Project Owner’s Representative and shall be corrected prior to installation of roofing system.
Examine each area to receive vegetated roof assembly for compliance with requirements for installation tolerances and other conditions affecting performance.
Verify that roof insulation over roofing membrane is in place, secure, and flush along all seams.
Verify that perimeter and other flashings are in place and secure along entire lengths where they will be covered by vegetated roof assembly.
Verify protection course over membrane roofing is in place and conforming to roofing manufacturer instructions, as inspected and accepted by roofing manufacturer's technical representative.
Inspect growing medium.
Verify that no foreign or deleterious material or liquid, such as paint, paint washout, concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, or acid has been deposited in growing medium within a planting area.
If growing medium is contaminated by foreign or deleterious material or liquid, remove growing medium and contamination and replace with new growing medium.
PREPARATION
Clean and remove from substrate sharp projections, dust, debris, moisture, and other substances detrimental to roofing installation in accordance with roofing system manufacturer's written instructions.
Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction.  
If applicable, prime surface of deck at a rate recommended by roofing manufacturer and allow primer to dry.
Proceed with each step of installation only after unsatisfactory conditions have been corrected.
Re-roof Preparation
Remove all roofing membrane, surfacing, coverboards, insulation, fasteners, asphalt, pitch, adhesives, etc.
Remove an area no larger than can be re-roofed in one day.
Tear out all base flashings, counterflashings, pitch pans, pipe flashings, vents, sumps and like components necessary for application of new membrane.
Remove abandoned equipment curbs, skylights, smoke hatches, and penetrations.
Install decking to match existing as directed by Owner's Representative.
Raise (disconnect by licensed craftsmen, if necessary) all HVAC units and other equipment supported by curbs to conform with the following:  
Modify curbs as required to provide a minimum 8" base flashing height measured from the surface of the new membrane to the top of the flashing membrane.
Secure of flashing and install new metal counterflashing prior to re-installation of unit.
Perimeter nailers shall be elevated to match elevation of new roof insulation.
Immediately remove all debris from roof surface.  Demolished roof system may not be stored on the roof surface.
SUBSTRATE BOARD INSTALLATION
Install substrate board with long joints in continuous straight lines, perpendicular to roof slopes with end joints staggered between rows.  Tightly butt substrate boards together.
[bookmark: _Hlk153884449]Mechanically Fastened Substrate Board: Install substrate board and secure to deck using mechanical fasteners designed and sized for fastening specified substrate board to deck type.
Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, perimeter, and field of roof per roofing system manufacturer's written instructions.
Loose Laid Substrate Board: Loose lay substrate board, staggering joints with insulation board substrate.
Adhered Substrate Board: Adhere substrate board to substrate as follows:
Install in a two-part urethane adhesive according to roofing system manufacturer’s instruction.
Install to resist uplift pressure at corners, perimeter, and field of roof.
VAPOR-RETARDER INSTALLATION
Install polyethylene-sheet vapor retarder as a loosely laid single layer over area to receive vapor retarder, side and end lapping each sheet a minimum of 2 inches (50 mm) and 6 inches (150 mm), respectively.
Seal side and end laps.
Install modified bituminous vapor retarder sheet per roofing manufacturer's written instructions, starting at low point of roofing system.  Extend roofing membrane sheets over and terminate beyond cants, installing as follows:
Unroll roofing membrane sheets and allow them to relax for minimum time required by manufacturer.
Heat weld vapor retarder to substrate per roofing system manufacturer’s written instructions.
Adhere vapor retarder in cold adhesive to substrate per roofing system manufacturer’s written instructions.
Self-adhere vapor retarder to substrate according to roofing system manufacturer’s instructions.
Laps: Accurately align roofing membrane sheets, without stretching, and maintain uniform side and end laps.  Stagger end laps.  Completely bond and seal laps, leaving no voids.
Repair tears and voids in laps and lapped seams not completely sealed.
Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into membrane roofing system.
INSULATION INSTALLATION
Coordinate installation of roof system components so insulation and cover board are not exposed to precipitation or left exposed at the end of the workday.
Comply with roofing system manufacturer's written instructions for installation of roof insulation and cover board.
Install tapered insulation under area of roofing to conform to slopes indicated.
Install insulation boards with long joints in a continuous straight line. Joints should be staggered between rows, abutting edges and ends per manufacturer’s written instructions.  Fill gaps exceeding 1/4 inch (6 mm) with like material.
Install 2 or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches (150 mm) in each direction.
Trim surface of insulation boards where necessary at roof drains so completed surface is flush and does not restrict flow of water.
Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
Adhered Insulation:  Adhere insulation to substrate as follows:
Install each layer in a two-part urethane adhesive according to roofing system manufacturer’s instruction.
Install each layer to resist uplift pressure at corners, perimeter, and field of roof.
Loose Laid Insulation with Top Insulation Layer Mechanically Fastened: (if using an adhered coverboad) Loose lay insulation with staggered joints and secure top layer of insulation to deck using mechanical fasteners designed and sized for fastening specified board-type to deck type. 
Fasten top layer to resist uplift pressure at corners, perimeter, and field of roof.
Mechanically Fastened with Subsequent Layers Adhered Insulation: Secure first layer of insulation to deck using mechanical fasteners designed and sized for fastening specified board-type to deck type. 
Fasten first layer to resist uplift pressure at corners, perimeter, and field of roof.
Install subsequent layers in a two-part urethane adhesive according to roofing system manufacturer’s instruction.
Install each layer to resist uplift pressure at corners, perimeter, and field of roof.
Cover board installation
Coordinate installing membrane roofing system components so cover board is not exposed to precipitation or left exposed at the end of the workday.
Comply with membrane roofing system manufacturer's written instructions for installing roof cover board.
Install cover board with long joints in a continuous straight line. Joints should be staggered between rows, abutting edges and ends per manufacturer’s written instructions.  Fill gaps exceeding 1/4 inch (6 mm) with cover board.
Cut and fit cover board within 1/4 inch (6 mm) of nailers, projections, and penetrations.
Trim surface of cover board where necessary at roof drains so completed surface is flush and does not restrict flow of water.
Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
Adhered Cover Board:  Adhere cover board to substrate as follows:
Install in a two-part urethane adhesive according to roofing system manufacturer’s instruction.
Install to resist uplift pressure at corners, perimeter, and field of roof.
ROOFING MEMBRANE INSTALLATION, GENERAL
Install roofing membrane in accordance with roofing system manufacturer's written instructions, applicable recommendations of the roofing manufacturer and requirements in this Section.
Cooperate with testing and inspecting agencies engaged or required to perform services for installing roofing system.
Coordinate installing roofing system so insulation and other components of the roofing membrane system not permanently exposed are not subjected to precipitation or left uncovered at the end of the workday or when rain is imminent.
Provide tie-offs at end of each day's work to cover exposed roofing membrane sheets and insulation.
Complete terminations and base flashings and provide temporary seals to prevent water from entering completed sections of roofing system.
Remove and discard temporary seals before beginning work on adjoining roofing.
ADHERED ROOFING MEMBRANE INSTALLATION
Install roofing membrane over area to receive roofing in accordance with membrane roofing system manufacturer's written instructions.  
Unroll roofing membrane and allow to relax before installing.
Accurately align roofing membrane and maintain uniform side and end laps of minimum dimensions required by manufacturer.  Stagger end laps.
Bonding Adhesive: Apply [solvent-based] [water-based] bonding adhesive to substrate and underside of roofing membrane at rate required by manufacturer and allow to partially dry before installing roofing membrane.  Do not apply bonding adhesive to splice area of roofing membrane.
Mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
Apply roofing membrane with side laps shingled with slope of roof deck where possible.
Field Fabricated Seam Installation: Clean and prime both faces of splice areas, apply splice tape, and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges of roofing membrane terminations.
Tape to Tape Installation: Align membrane for appropriate overlap, remove release liners and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  	
Tape to Standard Sheet Installation: Align membrane for appropriate overlap, clean and prime non-taped face of splice area, remove release liners and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  
Spread sealant or mastic bead over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.
SELF-ADHERED ROOFING MEMBRANE INSTALLATION 
Install membrane over area to receive roofing in accordance with membrane roofing system manufacturer's written instructions.
Unroll roofing membrane and allow to relax before installing (minimum 15-30 minutes, colder temperatures might require longer relaxation times).
Install sheet in accordance with roofing system manufacturer’s written instructions.
Accurately align roofing membrane and maintain uniform side and end laps of minimum dimensions required by manufacturer.
Self-Adhere membrane to approved substrate per manufacturer’s written instructions.
Keep all flammable materials away while peeling the release liner.
Adjust speed and tension on membrane to avoid wrinkles in the material.
Broom membrane in once both sides are down to promote adhesion and assist in removing air pockets.
Roll-in adhered membrane with 100lb split roller completely.
Mechanically fasten roofing membrane securely at terminations, penetrations, and perimeter of roofing.
Apply roofing membrane with side laps shingled with roof slope, where possible.
Field Fabricated Seam Installation: Clean and prime both faces of splice areas, apply splice tape, and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.  Apply lap sealant and seal exposed edges of roofing membrane terminations.
Tape to Standard Sheet Installation: Align membrane for appropriate overlap, clean and prime non-taped face of splice area, remove release liners and firmly roll side and end laps of overlapping roofing membranes according to manufacturer's written instructions to ensure a watertight seam installation.
Spread sealant or mastic bed over deck drain flange at deck drains and securely seal roofing membrane in place with clamping ring.
Install roofing membrane and auxiliary materials to tie into existing roofing.
BASE FLASHING INSTALLATION
Install sheet flashings and preformed flashing accessories and adhere to substrates per membrane roofing system manufacturer's written instructions.
Apply solvent-based bonding adhesive at required rate and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
Apply water-based bonding adhesive in two-sided application, at required rate, and allow to partially dry.  Do not apply bonding adhesive to seam area of flashing.
Self-Adhere membrane to smooth approved substrates, when substrate temperatures are 40°F (4.5°C) and rising.
The use of SA Primer or SA LVOC Primer is required for flashing applications on curbs and parapet walls for temperatures between 40°F (4.5°C) and 20°F (-7°C). 
The use of SA Primer or SA LVOC Primer is required for flashing applications over approved substrates with a porous or rough surface, including: Dens Deck Prime, Dens Deck, DEXcell, concrete and smooth faces CMU.
 Apply single ply liquid applied flashing system per manufacturer’s written instructions. 
Flash penetrations and field-formed inside and outside corners per manufacturer’s installation instructions.
Clean seam areas and overlap and firmly roll sheet flashings into the adhesive.  Weld side and end laps to ensure a watertight seam installation.
Terminate and seal top of sheet flashings and mechanically anchor to substrate through termination bars.
EDGE METAL INSTALLATION 
Examine substrates and conditions under which sheet metal flashing and trim are to be installed and verify that work may properly commence. Do not proceed with installation until unsatisfactory conditions have been corrected. 
Provide edge details as indicated on the Drawings. Install in accordance with the membrane manufacturer's requirements and SMACNA's "Architectural Sheet Metal Manual." 
Join individual sections in accordance with the membrane manufacturer's requirements and SMACNA's "Architectural Sheet Metal Manual."
Protection installation for vegetative tray system 
Protection Course: Cover roofing system with protection board if required by roofing manufacturer with butted and fully taped joints before roofing system is subject to vegetated roof assembly installation work. Install Root Barrier
Sweep with broom and then use air compressor to blow remaining dust and debris from substrate.
Install vegetated roof assembly according to manufacturer's written instructions. 
Tray Placement 
Install trays according to manufacturer's written instructions and details.
Place trays directly over Root Barrier.
Position bottom troughs of trays perpendicular to direction of roof slope, except minor crickets.
Orient and overlap interlocking sides to hold trays in place.
Geofoam Fill: Install geofoam-fill blocks in as few layers as possible with abutting edges and ends and with the long dimension of each block placed at right angles to blocks in each subsequent layer. Offset joints of blocks in successive layers.
Install geofoam connectors at each layer, without damaging roofing system, to resist horizontal displacement of geofoam and according to geofoam-fill manufacturer's written instructions.
Cover geofoam fill with separation geotextile before placing overlying trays.
Pedestal set pavers: Install per manufacturer’s recommendations.
Pavers set on pedestals or otherwise supported at the corner or edge should sit on a minimum of 2” of support.
Pavers that are cracked or damaged in any way should not be used.
Concrete pavers are designed for pedestrian traffic. They are not designed to handle any type of vehicular traffic
METAL EDGER AND DRAIN BOX INSTALLATION
Install edger according to manufacturer's written instructions and details.
Install metal edger at vegetated roof perimeter.
Abut lengths of edging neatly. Connect adjacent sections with manufacturer's sliding connector into channel at end of each section and both the wall and the base.
Curved or Corner Sections: Remove twist-and-snap tabs and form to desired angle or curve.
Drain and Access Boxes: Install access boxes at locations shown on Drawings. Install top of boxes level with the finish elevation of growing medium.
ADJUSTING
Adjust and align trays and metal edger as necessary to give a uniform and finished appearance.
Replace plant material that appears to be stressed or damaged.
Insert requirements for installing additional anchorage to restrain geofoam fill from displacement due to wind loading on roof if required.
FIELD QUALITY CONTROL
Owner or designated representative will provide on-site observation and inspection during installation.
Owner will engage a qualified independent testing and inspecting agency to perform roof tests and inspections and to prepare test reports.
Final Roof Inspection: Arrange for roofing system manufacturer's technical representative to inspect roofing installation on completion and submit report to Architect.
Notify Architect or Owner 48 hours in advance of date and time of inspection.
Repair or remove and replace components of roofing system where test results or inspections indicate that they do not comply with specified requirements.
Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
PROTECTION AND CLEANING
Protect roofing system from damage and wear during remainder of construction period.
Protect vegetated roof assemblies from damage, including growing-medium contamination, due to operations of other contractors and trades. Repair or replace damaged vegetated roof assemblies.
Correct deficiencies in or remove roofing system that does not comply with requirements, repair substrates, and repair or reinstall roofing system to a condition free of damage and deterioration at time of Substantial Completion and according to warranty requirements.
Clean overspray and spillage from adjacent construction using cleaning agents and procedures recommended by manufacturer of affected construction.
Leave installations clean, premises free from debris and residue resulting from work of this Section.
MAINTENANCE SERVICE for vegetative system
Maintenance Service: Provide maintenance by skilled employees of vegetated roof assembly Installer. Begin maintenance immediately after plants are installed and continue until plantings are acceptably healthy and well established but for not less than the specified maintenance period.
Assembly and Plant Maintenance: During maintenance period, maintain plantings by pruning, cultivating, watering, weeding, fertilizing if necessary, mulching, adjusting and repairing devices, resetting plants to proper elevations or vertical position, and performing other operations as required to establish healthy, viable plantings.
Replace growing medium that becomes displaced or eroded because of settling or other processes.
Apply treatments as required to keep plant materials, planted areas, and growing medium free of pests and pathogens or disease. Use integrated past management practices whenever possible to minimize the use of pesticides and reduce hazards. Treatments include physical controls such as hosing off foliage, mechanical controls such as traps, and biological control agents.
Use only products and methods acceptable to roofing-membrane manufacturer.
Following maintenance period, instruct Owner and furnish written maintenance instructions as necessary for planting materials to develop and maintain healthy root structure.
Maintenance Period: [24] <Insert number> months from date of [Substantial Completion] [Planting Completion].
END OF SECTION 075423
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