Section 07 5217 
Styrene-Butadiene-Styrene (SBS) Modified-Bitumen Membrane Roofing, Cold-Applied
. *************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 3 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Architectural POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable Sections from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects. For ML-1, 2, and 3 applications, additional requirements might be necessary if increased confidence in procurement or execution is desired, and independent review is necessary.  See LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
. *************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
Styrene-Butadiene-Styrene (SBS) modified bituminous membrane roofing, cold applied​<< , on steel roof deck;  , on concrete roof deck;  , on wood roof deck;  , _______; or  None - N/A>>​:
1. ******************************************************************************
1. Retain substrate boards for steel roof deck, and if applicable wood roof deck or other roof deck dep on project-specific requirements. Retain vapor retarder, when required, based on project-specific requirements.
1. Select substrate boards/vapor retarder/roof insulation/cover board types from the following options below based on compatibility with SBS cold-applied roofing system and applicable roof design requirements.
1. ******************************************************************************
Substrate boards - ​​​​​<< Click to select type from drop down menu;  Gypsum board;  Glass-mat, water-resistant gypsum substrate;  Cellulosic-fiber-reinforced, water-resistant gypsum substrate; or  Perlite board>>​​​​​ 
Vapor retarder - ​​​​<< Click to select type from drop down menu;  Polyethylene Film;  Laminate Sheet;  Self-Adhering Sheet Vapor Retarder with rubberized asphalt adhesive; or  Self-Adhering Sheet Vapor Retarder with butyl rubber adhesive>>​​​​ 
Roof insulation - ​​​<< Click to select type from drop down menu;  Extruded-Polystyrene Board Insulation;  Molded-Polystyrene Board Insulation;  Composite Molded-Polystyrene Board Insulation;  Polyisocyanurate Board Roof Insulation;  Composite Polyisocyanurate Board Insulation;  Perlite Board Insulation;  Cellulosic-Fiber Board Insulation; or  Cellular-Glass Board Insulation>>​​​; ​​​<< Click to select installation method from drop down menu;  Adhered;  Mechanically Fastened; or  Mechanically Fastened and Adhered>>​​​ 
Cover board - ​​<< Click to select type from drop down menu;  Cellulosic-fiber insulation board;  OSB;  Glass-mat, water-resistant gypsum substrate; or  Cellulosic-fiber-reinforced, water-resistant gypsum substrate>>​​; ​​<< Click to select installation method from drop down menu;  Adhered;  Mechanically Fastened; or  Mechanically Fastened and Adhered>>​​ 
Base-Ply sheet
SBS cap sheet
Flashing and Stripping
Coating
Walkways
1. ***************************************************************************************
1. Section ​<< 07 5050 - Membrane Roofing General Provisions>>​ is not referenced in the body of this Section. Including it is a designer-choice.
1. ***************************************************************************************
RELATED REQUIREMENTS
Section << 01 8113.13 - Sustainable Design>> 
Section << 05 3000 - Metal Decking>>​
Section << 06 1000 - Rough Carpentry>>
Section << 07 5050 - Membrane Roofing General Provisions>>​
REFERENCE STANDARDS
40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for Architectural Coatings; U.S. Environmental Protection Agency.
ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures.
ASTM C208 - Standard Specification for Cellulosic Fiber Insulating Board.
ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation.
ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.
ASTM C728 - Standard Specification for Perlite Thermal Insulation Board.
ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as Sheathing.
ASTM C1278/C1278M - Standard Specification for Fiber-Reinforced Gypsum Panel.
ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board.
ASTM C1396/C1396M - Standard Specification for Gypsum Board.
ASTM D41/D41M - Standard Specification for Asphalt Primer Used in Roofing, Dampproofing, and Waterproofing.
ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in Roofing and Waterproofing.
ASTM D1079 - Standard Terminology Relating to Roofing and Waterproofing.
ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection.
ASTM D2178/D2178M - Standard Specification for Asphalt Glass Felt Used in Roofing and Waterproofing.
ASTM D3617/D3617M - Standard Practice for Sampling and Analysis of Built-Up Roof Systems During Application.
ASTM D4263 - Standard Practice for Indicating Moisture in Concrete by the Plastic Sheet Method.
ASTM D4397 - Standard Specification for Polyethylene Sheeting for Construction, Industrial, and Agricultural Applications.
ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement.
ASTM D6163/D6163M - Standard Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Glass Fiber Reinforcements.
ASTM D6164/D6164M - Standard Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Polyester Reinforcements.
ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials.
ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces.
CRRC-1 - CRRC-1 Roof Product Rating Program Manual.
FM (AG) - FM Approval Guide.
FM 4470 - Examination Standard for Single-Ply, Polymer-Modified Bitumen Sheet, Built-Up Roof (BUR) and Liquid Applied Roof Assemblies for Use in Class 1 and Noncombustible Roof Deck Construction.
NRCA (RM) - The NRCA Roofing Manual.
NRCA (WM) - The NRCA Waterproofing Manual.
NRCA 3619 - Quality Control Guidelines for Application of Polymer-modified Bitumen Roofing.
PS 2 - Performance Standard for Wood Structural Panels.
UL (DIR) - Online Certifications Directory.
DEFINITIONS
For definitions and acronyms, refer to COE Glossary of Terms.
Roofing Terminology: Refer to <<ASTM D1079>>  and the glossary of <<NRCA (RM)>> and <<NRCA (WM)>> for definitions of roofing terms related to this Section.
ADMINISTRATIVE REQUIREMENTS
Pre-installation Roofing Conference: Conduct conference at ​<< Project site; or  Insert location>>​.
Subcontractor to organize and document meeting with LANL Architect of Record, LANL’s Subcontract Technical Representative (STR), LANL’s Insurer if applicable, Testing and Inspecting Agency Representative, Roofing Installer, Roofing System Manufacturer’s Representative, Deck Installer, and Installers whose work interfaces with or affects roofing, including Installers of Roof Accessories and Roof-mounted Equipment.
Review methods and procedures related to roofing installation, including manufacturer’s written instructions.
Review and finalize construction schedule and verify availability of materials, Installer’s personnel, equipment, and facilities needed to make progress and avoid delays.
Examine deck substrate conditions and finishes for compliance with requirements, including flatness and fastening.
Review structural loading limitations of roof deck during and after roofing.
Review base flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect roofing system.
Review governing regulations and requirements for insurance and certificates, if applicable.
Review temporary protection requirements for roofing system during and after installation.
Review roof observation and repair procedures after roofing installation.
1. ***************************************************************************************
1. Edit submittals to include only those absolutely necessary to assure requirements and features that are important for the specific project will be met.
1. ***************************************************************************************
ACTION SUBMITTALS
Material List: A complete listing of all products intended for use on the project and be coordinated with the shop drawings. List shall include all products and accessories to be incorporated into the finished roof system. Major items in the materials list include:
Insulation.
Cover boards.
SBS base and cap sheets.
Adhesives.
Flashing systems.
Accessories (primers, cements, fabric, caulking).
Product Data: Manufacturer’s data sheets on each product to be used. Include for each product:
Preparation instructions and recommendations.
Storage and handling requirements and recommendations.
Specifications and general recommendations from manufacturers of modified bitumen roofing system materials to include the types of roofing required. Include any data requiring special application considerations by the manufacturer.
Submit Material Safety Data Sheets on all roofing materials to be used.
Shop Drawings: Provide plan, section, elevation, and perspective drawings as necessary to depict all flashing and conditions on the project, including but not limited to the following:
Roof system and base flashing configuration.
Penetration details.
Termination details.
Fastening patterns.
Tapered insulation design.
1. ***************************************************************************************
1. Retain the following two paragraphs when project requires samples.
1. ***************************************************************************************
Selection Samples: For each product specified, two samples representing manufacturer’s full range of available colors and types.
Verification Samples:  For each finish product specified, two samples representing actual product, color, and finish.
1. ***************************************************************************************
1. Verify these requirements below against LANL ESM Chapter 14 - Sustainable Design, Attachment 1 "Required Attribute" Column and, if applicable, the LEED prerequisites and project credits. Material content is required. This paragraph with the first two subparagraphs are activated automatically based on selections made in Article Performance Requirements and/or product selections in PART 2, when applicable.
1. ***************************************************************************************
Sustainable Design Submittals:
Sustainable Design (SD) Submittals:  Provide material content documentation in accordance with the requirements of this Section. ​​​​​<< Submit any additional documentation for this product category, as applicable under Section  01 8113.13 - Sustainable Design , with this Section’s submittal.; or  None - N/A>>​​​​​
Product Test Reports for roof materials, indicating that roof materials comply with Solar Reflectance Index requirement.
1. ******************************************************************************
1. The following subparagraph is a designer-choice. Retain when required for the project.
1. ******************************************************************************
Product Data for adhesives and sealants, including printed statement of VOC content.
INFORMATIONAL SUBMITTALS
Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing system complies with requirements specified in Article << 2.2; or  _______>>​​ Performance Requirements.
Submit evidence of complying with performance requirements.
Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for components of membrane roofing system.
Research/Evaluation Reports: For components of membrane roofing system, from ​<< the ICC-ES; or  Insert building product evaluation and certification organization>>​.
Manufacturer’s published installation instructions and methods.
Qualification Data: For qualified << Installer; and  Manufacturer>>.
At Closeout:
Maintenance Data: For roofing system to include in maintenance manuals.
Warranties:
Submit copy of the membrane manufacturer’s special warranty covering materials.
Submit copy of the Roofing Installer’s special project warranty covering workmanship.
QUALITY ASSURANCE
Apply roofing system by an approved Subcontractor authorized prior to bid by the roof membrane manufacturer.  Prior to bid, the Roofing Subcontractor must have completed a minimum of 500 roofing squares of SBS membrane in the Southwest. To qualify for this requirement, the completed membrane must have met all conditions to obtain material and labor warranty and must be performing successfully.
Membrane manufacturer to provide a list of projects, completed in the Southwest, where the specified membrane has been in place and performing successfully for a period of not less than five (5) years. A minimum of 500 roofing squares must have been installed to meet this requirement.
Do not deviate from this Section or the approved shop drawings without prior written approval by the manufacturer and the LANL Subcontract Technical Representative (STR).
Code Requirements: Meet the requirements of the following recognized code approval or testing agencies. These requirements are minimum standards and no roofing work may commence without written documentation of the system’s compliance. Refer to Article << 2.2; or  _______>>  Performance Requirements for roofing system performance requirements.
Ponding must not occur in accordance with <<NRCA (RM)>> and <<NRCA (WM)>>, which dictates that there will be no ponding water present 48-hours after rainfall.
There shall be no more than 20 patches per 10,000 SF on new construction.
The approved Manufacturer shall make site visits to the job during construction and after construction by a Certified Technical Representative of the Company. Visits to include:
Pre-construction meeting.
Project mid-point inspection.
Final Inspection.
1. ******************************************************************************
1. The following subparagraph is a designer-choice. Retain when required for project.
1. ******************************************************************************
18-month warranty inspection.
DELIVERY, STORAGE, AND HANDLING
Store products in manufacturer’s unopened packaging until ready for installation.
Deliver roofing materials to the site in original containers, with factory seals intact.
Store pail goods in their original undamaged containers in a clean, dry location within their specified temperature range.
Store roll goods on end on pallets in a clean, dry, protected area.  Do not double stack modified bitumen products.
Protect roof insulation materials from physical damage and from deterioration by sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with Insulation Manufacturer’s written instructions for handling, storing, and protecting during installation.
Store and dispose of hazardous materials, and materials contaminated by hazardous materials, in accordance with requirements of local authorities having jurisdiction.
The location of a staging area or areas will be determined by LANL and addressed during the Pre-bid meeting and finalized at the Pre-construction meeting.
FIELD CONDITIONS
Maintain environmental conditions (temperature, humidity, and ventilation) within limits recommended by manufacturer for optimum results. Do not install products under environmental conditions outside manufacturer’s absolute limits.
Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit roofing system to be installed according to manufacturer’s written instructions and warranty requirements.
WARRANTY
Special Warranty:  Manufacturer’s standard form, without monetary limitation, in which manufacturer agrees to repair or replace components of membrane roofing system that fail in materials or workmanship within specified warranty period.
Special warranty includes membrane roofing, base flashings, ​<< roof insulation;  fasteners;  cover boards;  substrate board;  roofing accessories; and  roof pavers>>​​ and other components of membrane roofing system.
Warranty Period: ​​​​<< Ten;  Fifteen; or  Insert number>>​​​​ years from date of Substantial completion.
Special Project Warranty: Submit Roofing Installer’s warranty, signed by Installer, covering the Work of this Section, including all components of membrane roofing system such as membrane roofing, base flashing, roof insulation, fasteners, cover boards, substrate boards, vapor retarder, and walkway products, for the following warranty period:
Warranty Period: ​​​​<< Five; or  Insert number>>​​​​ ​​ years from date of Substantial Completion.
PART 2 - PRODUCTS
MANUFACTURERS
Provide "Mineral-surfaced, modified-bitumen capsheet and modified-bitumen base sheet installed in cold-applied adhesive, UL Class A, Roofing Manufacturer’s 20-year type system" by one of the following. No substitutions for these manufacturers is permitted.
Firestone Building Products
Johns Manville Corporation
Siplast/Icopal.
PERFORMANCE REQUIREMENTS
General Performance:  Installed membrane roofing and base flashings shall withstand specified uplift pressures, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in construction. Membrane roofing and base flashings shall remain watertight.
Material Compatibility: Provide roofing materials that are compatible with one another under conditions of service and application required, as demonstrated by membrane roofing manufacturer based on testing and field experience.
Exterior Fire Test Exposure: Provide a roofing system achieving a <<UL (DIR)>> Class rating for roof slopes indicated on the Subcontract Drawings.
UL Class A rating.
Windstorm Classification:  Provide a roofing system which shall achieve the required uplift resistance as calculated in accordance with LANL-adopted edition of <<ASCE 7>> and LANL ESM Chapter 5 - Structural, Section II or as listed in the current <<FM (AG)>>, whichever is more conservative.
FM Approval Rating: Provide a roofing system which shall achieve the following rating as listed in the current <<FM (AG)>>.
Windstorm: FM 1-90.
Hail: << MH; or  SH>> 
Foam Plastic Insulation: Maximum 75/450 flame spread/smoke developed index when tested in accordance with <<ASTM E84>>.
Other Insulation: Maximum 25/450 flame spread/smoke developed index when tested in accordance with <<ASTM E84>>.
Sustainability Characteristics:
Energy Performance: For low-sloped roofs (pitch of less than or equal to 2:12), provide roof panels with a minimum 3-year aged solar reflectance of 0.55 and minimum 3-year aged thermal emittance of 0.75 in accordance with the <<CRRC-1>>, or with a minimum 3-year aged solar reflectance index (SRI) of 64 in accordance with  <<ASTM E1980>>​.
Energy Performance: For steep-sloped roofs (pitch exceeding 2:12) provide roof panels with a 3-year aged solar reflectance index (SRI) of 29 or higher.
Manufacturer’s Requirements
Except as modified and supplemented herein, follow the Roofing Manufacturer’s and other materials manufacturer’s catalogs, general and special requirements, and specific application recommendations.
With respect to methods of installation, industry practices apply only when these specifications do not address the matter.
Slopes and Underlying Materials
Use materials which are proper for the slopes and for the underlying material to which the other materials are attached.
Roof Membrane: Styrene-Butadiene-Styrene (SBS) modified bituminous capsheet, ply sheet, and base sheet in cold-applied adhesive with heat welded seams, UL Class A, Roofing Manufacturer’s 20-year type system.
Bituminous Flashings
Composition base flashings consisting of:
Ply of modified-bitumen base sheet,
Ply of mineral-surfaced modified-bitumen flashing sheet; and
Modified-bitumen flashing cement or cold-applied adhesive.
Roof drain flashings consisting of:
Modified-bitumen membrane base sheet and ply sheet in adhesive,
Primed metal sump flashing in modified-bitumen flashing cement; and
One ply of modified-bitumen ply sheet and modified-bitumen flashing cement.
Flange Strip-ins
One-ply, using modified-bitumen base sheet and modified-bitumen flashing cement.
MATERIALS
1. ***************************************************************************************
1. Retain the following paragraph for substrate boards for steel roof deck, and if applicable wood roof deck or other roof deck depending on project-specific requirements.
1. ***************************************************************************************
Substrate Boards
Substrate Board:
1. **********************************************************************
1. Select substrate board type from one of the following subparagraphs based on compatibility with SBS cold-applied roofing system and applicable roof design requirements.
1. **********************************************************************
<<ASTM C1396/C1396M>>, Gypsum board, Type X, 5/8 inch thick.
Sustainable Design Requirements: BioPreferred
1. *** OR ***
<<ASTM C1177/C1177M>>, Glass-mat, water-resistant gypsum substrate, ​​<< 1/4 inch;  1/2 inch; or  Type X, 5/8 inch>>​​ thick​​<< , factory primed; or  None - N/A>>​​.
Manufacturers and Products:
Georgia-Pacific Corporation; ​​<< Dens Deck;  Dens Deck Prime; or  Dens Deck DuraGuard>>​​.
USG Corporation; Securock Glass-Mat Roof Board.
​​​<< Insert manufacturer’s name; product name or designation>>​​​.
1. *** OR ***
<<ASTM C1278/C1278M>>, Cellulosic-fiber-reinforced, water-resistant gypsum substrate, ​​​<< 1/4 inch;  3/8 inch;  1/2 inch; or  5/8 inch>>​​​ thick.
Manufacturers and Products:
USG Corporation; Securock Gypsum Fiber Roof Board.
<< Insert manufacturer’s name; product name or designation>>.
1. *** OR ***
<<ASTM C728>>, Perlite board, ​<< 1/2 inch;  3/4 inch; or  1 inch>>​ thick, seal coated.
Sustainable Design Requirements: Recycled content - 23 percent postconsumer paper
Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in <<FM 4470>>, designated for fastening substrate board to roof deck.
Substrate Joint Tape: 6-inch or 8-inch wide, coated, glass-fiber joint tape.
1. ***************************************************************************************
1. Retain the following paragraph for vapor retarder, when required, based on project-specific requirements.
1. ***************************************************************************************
Vapor Retarder
1. ******************************************************************************
1. Select vapor retarder type from one of the following subparagraphs based on compatibility with SBS cold-applied roofing system and applicable roof design requirements.
1. ******************************************************************************
Polyethylene Film: <<ASTM D4397>>, 6 mils thick, minimum, with maximum permeance rating of 0.13 perm.
Tape: Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.
Adhesive: Manufacturer’s standard lap adhesive, FM Approvals-approved for vapor-retarder application.
1. *** OR ***
Laminate Sheet: Kraft paper, two layers, laminated with asphalt and edge reinforced with woven fiberglass yarn, with maximum permeance rating of 0.50 perm ​<< and with manufacturer’s standard adhesive; or  None - N/A>>​.
1. *** OR ***
Self-Adhering Sheet Vapor Retarder: <<ASTM D1970/D1970M>>, minimum of 40-mil- thick, polyethylene film laminated to layer of rubberized asphalt adhesive; maximum permeance rating of 0.1 perm; cold applied, with slip-resisting surface and release paper backing. Provide primer when recommended by vapor-retarder manufacturer.
1. *** OR ***
Self-Adhering Sheet Vapor Retarder: 30 to 40-mil-thick, polyethylene film laminated to layer of butyl rubber adhesive; maximum permeance rating of 0.1 perm; cold applied, with slip-resisting surface and release paper backing. Provide primer when recommended by vapor-retarder manufacturer.
Roof Insulation
General: Preformed roof insulation boards manufactured ​<< or approved; or  None - N/A>>​ by roofing manufacturer, selected from manufacturer’s standard sizes and suitable for application, of thicknesses indicated ​<< and that produces FM Approvals-approved roof insulation; or  None - N/A>>​.
Roof Insulation:
1. **********************************************************************
1. Select roof insulation type from one of the following subparagraphs based on compatibility with SBS cold applied roofing system and applicable roof design requirements.
1. **********************************************************************
Extruded-Polystyrene Board Insulation: <<ASTM C578>>, ​​<< Type IV, 1.6-lb/cu.ft.; or  Type X, 1.3-lb/cu.ft>>​​ minimum density, square edged.
Sustainable Design Requirements: Recycled Content - Minimum 9 percent.
1. *** OR ***
Molded-Polystyrene Board Insulation: <<ASTM C578>>, ​<< Type II, 1.35-lb/cu.ft.;  Type VIII, 1.15-lb/cu.ft.; or  Type IX, 1.8-lb/cu.ft.>>​​ minimum density.
Sustainable Design Requirements: Recycled Content - Minimum 9 percent.
1. *** OR ***
Composite Molded-Polystyrene Board Insulation: <<ASTM C578>>, ​<< Type II, 1.35-lb/cu.ft.;  Type VIII, 1.15-lb/cu.ft.; or  Type IX, 1.8-lb/cu.ft.>>​ minimum density, with factory-applied facings as follows:
1. *************************************************************
1. Select facer from one of the following two subparagraphs based on compatibility with SBS cold applied roofing system and applicable roof design requirements.
1. *************************************************************
Facer: <<ASTM C208>>, Type II, Grade 2, Cellulosic-fiber insulation board, asphalt coated, 1/2 inch thick.
1. *** OR ***
Facer: <<PS 2>>​, Exposure 1, OSB, 7/16 inch thick.
Sustainable Design Requirements: Recycled Content - Minimum 9 percent.
1. *** OR ***
Polyisocyanurate Board Roof Insulation: Rigid, cellular thermal insulation with polyisocyanurate closed-cell foam core and manufacturer's standard fiberglass reinforced facing laminated to both sides; Insulation shall meet the requirements of <<ASTM C1289>>, ​<< Type II, Class 1, Grade 2; or  Type II, Class 1, Grade 3>>​ (20 psi).
Minimum Thickness: (2) layers of 2.5 inches, R-30 (unless noted otherwise in drawings).
Maximum board size 4 ft x 4 ft.
Sustainable Design Requirements: Recycled Content - Minimum 9 percent.
1. *** OR ***
Composite Polyisocyanurate Board Insulation: <<ASTM C1289>>, with factory-applied facing board, as indicated below by type, on one major surface and felt or glass-fiber mat facer on the other surface.
1. *************************************************************
1. Select facer from one of the following three subparagraphs based on compatibility with SBS cold applied roofing system and applicable roof design requirements.
1. *************************************************************
Type IV, Cellulosic-fiber-insulating-board facer, Grade 2, 1/2 inch thick.
1. *** OR ***
Type V, OSB facer, 7/16 inch thick.
1. *** OR ***
Type VII, Glass-mat-faced gypsum board facer, 1/4 inch thick.
Sustainable Design Requirements: Recycled Content - Minimum 9 percent.
1. *** OR ***
Perlite Board Insulation: <<ASTM C728>>, rigid, mineral-aggregate thermal insulation board composed of expanded perlite, cellulosic fibers, binders, and waterproofing agents with top surface seal coated.
Sustainable Design Requirements: Recycled Content - 23 percent postconsumer paper.
1. *** OR ***
Cellulosic-Fiber Board Insulation: <<ASTM C208>>​, Type II, Grade 2, fibrous-felted, rigid insulation boards of wood fiber or other cellulosic-fiber and water-resistant binders, asphalt impregnated, chemically treated for deterioration.
1. *** OR ***
Cellular-Glass Board Insulation: <<ASTM C552>>, Type IV, rigid, cellular-glass thermal board insulation faced with manufacturer’s standard kraft-paper sheets.
Sustainable Design Requirements: Recycled Content - Minimum 6 percent.
Tapered Insulation:  Provide factory-tapered insulation boards fabricated to slope of ​​​​<< 1/4 inch per 12 inches (1:48); or  Insert slope>>​​​​​ ​​unless otherwise indicated.
Maximum board size: 4 ft x 4 ft.
Minimum thickness: 1/2 inch.
Provide preformed saddles, crickets, tapered edge strips, and other insulation shapes where indicated for positive drainage. Fabricate to 1/2 inch per 12 inches slope minimum.
Cover Board
1. ******************************************************************************
1. Select cover board from one of the following subparagraphs based on compatibility with SBS cold-applied roofing system and applicable roof design requirements.
1. ******************************************************************************
<<ASTM C208>>, Type II, Grade 2, Cellulosic-fiber insulation board, ​<< 1/4 inch; or  1/2 inch>>​ thick.
1. *** OR ***
<<PS 2>> , Exposure 1, OSB, 7/16 inch thick.
1. *** OR ***
<<ASTM C1177/C1177M>>​, Glass-mat, water-resistant gypsum substrate, ​​<< 1/4 inch;  1/2 inch; or  5/8 inch>>​​ thick​​<< , factory primed; or  None - N/A>>​​.
Manufacturers and Products:
Georgia-Pacific Corporation; ​​<< Dens Deck;  Dens Deck Prime; or  Dens Deck DuraGuard>>​​​.
USG Corporation: Securock Glass-Mat Roof Board.
​<< Insert manufacturer’s name; product name or designation>>​.
1. *** OR ***
<<ASTM C1278/C1278M>>, Cellulosic-fiber-reinforced, water-resistant gypsum substrate, ​​<< 1/4 inch;  3/8 inch;  1/2 inch; or  5/8 inch>>​​ thick.
Manufacturers and Products:
USG Corporation; Securock Gypsum Fiber Roof Board.
​<< Insert manufacturer’s name; product name or designation>>​.
Insulation Accessories
General: Furnish roof insulation accessories recommended by insulation manufacturer for intended use and compatibility with membrane roofing.
1. ******************************************************************************
1. The following four subparagraphs are designer-choices. Select fasteners and/or adhesive based on installation method selected for roof insulation and/or cover boards. If low VOC content is required, designer to add VOC limits for adhesives.
1. ******************************************************************************
Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions in <<FM 4470>>, designed for fastening roof insulation ​​<< and cover boards; or  None - N/A>>​​ to substrate, and acceptable to roofing system manufacturer.
Modified Asphaltic Insulation Adhesive: Insulation manufacturer’s recommended modified asphaltic, asbestos-free, cold-applied adhesive formulated to attach roof insulation to substrate or to another insulation layer.
1. ******************************************************************************
1. Select one of the following two subparagraphs for insulation adhesive based on project-specific requirements. Selections made below update installation options in PART 3.
1. ******************************************************************************
Bead-Applied Insulation Adhesive: Insulation manufacturer’s recommended bead-applied, low-rise, one-component or multi-component urethane adhesive formulated to attach roof insulation to substrate or to another insulation layer.
1. *** OR ***
Full-Spread Applied Insulation Adhesive: Insulation manufacturer’s recommended spray-applied, low-rise, two-component urethane adhesive formulated to attach roof insulation to substrate or to another insulation layer.
1. ******************************************************************************
1. Select one of the following two subparagraphs when insulation cant strips are required for project.
1. ******************************************************************************
Insulation Cant Strips: <<ASTM C728>>, Perlite insulation board.
Sustainable Design Requirements: Recycled Content - 23 percent postconsumer paper.
1. *** OR ***
Insulation Cant Strips: <<ASTM C208>>, Type II, Grade 1, Cellulosic-fiber insulation board.
1. ******************************************************************************
1. The following three subparagraphs are designer-choices. Retain based on project-specific requirements.
1. ******************************************************************************
Wood Nailer Strips: Comply with requirements in Section ​​<< 06 1000 - Rough Carpentry>>​​.
1. ******************************************************************************
1. Select one of the following two subparagraphs when tapered edge strips are required for project.
1. ******************************************************************************
Tapered Edge Strips: <<ASTM C728>>, Perlite insulation board, 0 inch to 1/2-inch X 6 inch.
Sustainable Design Requirements: Recycled Content - 23 percent postconsumer paper.
1. *** OR ***
Tapered Edge Strips: <<ASTM C208>>, Type II, Grade 1, Cellulosic-fiber insulation board.
SBS-Modified Asphalt-Sheet Materials:
1. ******************************************************************************
1. Select one of the following two subparagraphs when felt is required for project.
1. ******************************************************************************
Asphalt-saturated Organic Felt: <<ASTM D226/D226M>>​, Type I, (No. 15), non‑perforated; 36 inches wide.
1. *** OR ***
Asphalt Glass Felt: <<ASTM D2178/D2178M>>, Type IV or VI, as required by Roofing Manufacturer for a 20-year type system; 36 inches.
Roofing Membrane Sheet: <<ASTM D6163/D6163M>>, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers) smooth surfaced; suitable for application method specified.
Manufacturers and Products:
Firestone Building Products, SBS Base.
Johns Manville Corporation, DynaBase.
Siplast Paradiene 20.
Granule-Surface Roofing Membrane Cap Sheet: <<ASTM D6164/D6164M>>, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric) or <<ASTM D6163/D6163M>>, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers) granular surfaced; suitable for application method specified, and as follows:
Manufacturers and Products:
Firestone Building Products, SBS FR CR (cool roof); <<ASTM D6164/D6164M>>, Type I, Grade G, fire rated.
Johns Manville Corporation, DynaGlass 30 FR CR (cool roof); <<ASTM D6163/D6163M>>, Type I, Grade G, fire rated.
Siplast/Icopal, Paradiene 30 FR CR (cool roof); <<ASTM D6163/D6163M>>, Type I, Grade G, fire rated.
Granule Color: << White;  Gray;  Tan; or  Insert color>> 
Cold-Applied Adhesive: Roofing manufacturer’s standard asphalt-based, one-part or two-part, asbestos-free, cold-applied adhesive specially formulated for compatibility and use with << roofing membrane; and  base flashings>>. 
Manufacturers and Products:
Firestone Building Products, Multi-purpose MB Cold Adhesive.
Johns Manville Corporation, MBR Bonding Adhesive.
Siplast, PA-311 M Adhesive.
Base Flashing Sheet Materials:
Backer Sheet: <<ASTM D6164/D6164M>>, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric) or <<ASTM D6163/D6163M>>, Grade S, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers) smooth surfaced; suitable for application method specified.
Granule-Surfaced Flashing Sheet: <<ASTM D6164/D6164M>>, Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with polyester fabric) or <<ASTM D6163/D6163M>> , Grade G, Type I or II, SBS-modified asphalt sheet (reinforced with glass fibers) granular surfaced; suitable for application method specified, and as follows:
Manufacturers and Products:
Firestone Building Products, SBS Flashing; <<ASTM D6164/D6164M>>, Type I, Grade G.
Johns Manville Corporation, DynaFlex; <<ASTM D6164/D6164M>>, Grade G, Type II.
Siplast Paradiene 40 FR; <<ASTM D6163/D6163M>>, Grade G, Type II.
Granule Color: ​<< White;  Gray;  Tan; or  Insert color>>​ 
Auxiliary Roofing Membrane Materials:
General: Auxiliary materials recommended by roofing manufacturer for intended use and compatible with roofing membrane.
Liquid-type auxiliary materials shall comply with VOC limits of authorities having jurisdiction.
Adhesives and sealants that are not on the exterior side of weather barrier shall comply with the following limits for VOC content when calculated according to <<40 CFR 59, Subpart D>>  (EPA Method 24):
Plastic Foam Adhesives: 50g/L.
Multipurpose construction Adhesives: 70 g/L.
Fiberglass Adhesives: 80 g/L.
Contact Adhesives: 80 g/L.
Other Adhesives: 250 g/L.
Nonmembrane Roof Sealants: 300 g/L.
Sealant Primers for Nonporous Substrates: 250 g/L.
Sealant Primers for Porous Substrates: 775 g/L.
1. ******************************************************************************
1. Retain the following subparagraph when concrete roof deck is present in project.
1. ******************************************************************************
Asphalt Primer: <<ASTM D41/D41M>> 
Asphalt Roofing Cement: <<ASTM D4586/D4586M>>​, Type I, Class 1, asbestos free, of consistency required by roofing manufacturer for application.
Mastic Sealant: Polyisobutylene, plain or modified bitumen, non-hardening, non-migrating, non-skinning, and nondrying.
Modified-bitumen Flashing Cement: trowel-grade, one-component, styrene-butadiene-styrene, modified-asphalt, flashing cement; Roofing Manufacturer’s standard.
Water Block: One part butyl based high viscosity sealant suitable for sealing between flashing membrane and substrate surface behind exposed termination bars and for sealing between roofing membrane and drain flange.
2-Part Pourable Sealant: 100 percent solids epoxy based two-part sealant suitable for filling sealant pans at irregularly shaped penetrations. Epoxy is part A. Polylamide is part B.
Lip Termination Bar: Extruded aluminum termination bar with angled lip caulk receiver and lower leg bulb stiffener. Pre-punched slotted holes a 6 inch or 8-inch centers, 3/4 inch by 10 inch with 0.090 inch cross section.
Mineral Granules: Size and color and die lot to match membrane and flashing sheets; manufactured or supplied by the Roofing Manufacturer.
Separator Sheet: Polyethylene sheet, 4 mils thick, minimum.
Miscellaneous Accessories: Provide those recommended by roofing system manufacturer.
Roof Walkway Pads: Mineral-granule-surfaced, reinforced modified asphalt composition, slip-resisting pads manufactured as a traffic pad for foot traffic provided by roofing system manufacturer, with a pad size of 32-inch x 32-inch.
PART 3 - EXECUTION
EXAMINATION
Examine substrates, areas, and conditions, with Installer present, for compliance with the following requirements and other conditions affecting performance of insulation and roofing systems:
Verify that roof openings and penetrations are in place and curbs are set and braced and that roof drain bodies are securely clamped in place.
Raise all roof curbs, and roof penetrations to provide a minimum eight (8) inch flashing at all locations.
Raise plumbing vents to provide a minimum twelve (12) inch flashing height at all locations.
Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof deck at penetrations and terminations and that nailers match thickness of insulation.
1. ******************************************************************************
1. The following six subparagraphs are designer-choices. Retain applicable subparagraphs based on roof deck type for project.
1. ******************************************************************************
Verify that surface plane flatness and fastening of steel roof deck complies with requirements in Section ​​<< 05 3000 - Metal Decking>>​​.
Verify minimum deck thickness for structural concrete is 4 inches (102 mm).
Verify poured in place concrete decks provide bottom side drying.
Verify roof deck is properly cured prior to application of the roofing system. Curing agents shall be checked for compatibility with roofing materials. Prior to the installation of the roof assemblies, evaluation of the surface moisture and deck's dryness per <<ASTM D4263>>​ shall be conducted.
Verify that concrete-curing compounds that will impair adhesion of roofing components to roof deck have been removed.
Treat cracks greater than 1/8 inch (3 mm) in width in accordance with the deck manufacturer's recommendations.
Verify the deck is smooth, level and not wet or frozen.
1. ******************************************************************************
1. Retain the following subparagraph for re-roof applications.
1. ******************************************************************************
For re-roof applications, it is required that the deck be inspected for defects. Defects are to be corrected per the deck manufacturer's recommendations prior to the roofing application.
Verify that deck is securely fastened with no projecting fasteners and with no adjacent units more than 1/16 inch out of plane relative to adjoining deck.
Report unsatisfactory conditions to the LANL STR. Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Clean substrate of dust, debris, moisture, and other substances detrimental to insulation and roofing installation according to roofing system manufacturer’s written instructions. Remove sharp projections.
Prevent materials from entering and clogging roof drains and conductors and from spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is taking place or when rain is forecast.
1. ***************************************************************************************
1. The following paragraphs are designer-choices. Retain applicable paragraphs based on roof deck type for project.
1. ***************************************************************************************
Prime surface of concrete deck with asphalt primer as recommended by roofing manufacturer and allow primer to dry.
Install insulation strips in ribs of acoustical roof decks according to acoustical roof deck manufacturer’s written instructions.
1. ***************************************************************************************
1. Retain the following Article when substrate boards are required for project.
1. ***************************************************************************************
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.
1. ******************************************************************************
1. Retain the following subparagraphs for steel roof decks.
1. ******************************************************************************
Fasten substrate board to top flanges of steel deck according to recommendations in <<FM (AG)>> for specified Windstorm Resistance Classification.
Fasten substrate board to top flanges of steel deck to resist uplift pressure at corners, perimeter, and field of roof according to membrane roofing system manufacturers’ written instructions.
1. ***************************************************************************************
1. Retain the following Article when vapor retarder is needed based on project-specific requirements.
1. ***************************************************************************************
VAPOR RETARDER INSTALLATION
1. ***************************************************************************************
1. Retain one of the three vapor-retarder installation paragraphs based on vapor-retarder selected for project.
1. ***************************************************************************************
Polyethylene Film:  Loosely lay polyethylene-film vapor retarder in a single layer over area to receive vapor retarder, side ad end lapping each sheet a minimum of 2 inches and 6 inches, respectively.
Continuously seal side and end laps with ​​<< tape; or  adhesive>>​​.
1. *** OR ***
Laminate sheet: Install laminate-sheet vapor retarder in a single layer over area to receive vapor retarder, side and end lapping each sheet a minimum of 2 inches and 6 inches, respectively. Bond vapor retarder to substrate as follows:
1. ******************************************************************************
1. Select one of the following two subparagraphs based on project-specific requirements.
1. ******************************************************************************
Apply adhesive at rate recommended by vapor-retarder manufacturer. Seal laps with adhesive.
1. *** OR ***
Apply ribbons of hot roofing asphalt at spacing, temperature, and rate recommended by vapor-retarder manufacturer.  Seal laps with hot roofing asphalt.
1. *** OR ***
Self-Adhering Sheet Vapor Retarder: Prime substrate if required by manufacturer. Install self-adhering sheet vapor retarder over area to receive vapor retarder, side and end lapping each sheet a minimum of 3-1/2 inches and 6 inches, respectively. Seal laps by rolling.
Completely seal vapor retarder at terminations, obstructions, and penetrations to prevent air movement into membrane roofing system.
INSULATION INSTALLATION
Comply with roofing system manufacturer’s written instructions for installing roof insulation.
1. ***************************************************************************************
1. Retain the following two paragraphs based on project-specific requirements. Retain the first paragraph when nailer strips required for project. Retain the second paragraph when insulation cant strips are required for project.
1. ***************************************************************************************
Nailer Strips: Mechanically fasten 4-inch nominal (89-mm actual) width wood nailer strips of same thickness as insulation perpendicular to sloped roof deck at the following spacing:
<< 16 feet; or  _______>>apart for roof slopes steeper than 1 inch per 12 inches (1:12) but less than 3 inches per 12 inches (3:12).
<< 48 inches; or  _______>>apart for roof slopes steeper than 3 inches per 12 inches (3:12).
Insulation Cant Strips: Install and secure preformed 45-degree insulation cant strips at junctures of roofing membrane system with vertical surfaces or angle changes more than 45 degrees.
Install tapered insulation under area of roofing to conform to slopes indicated.
Install insulation with long joints of insulation in a continuous straight line with end joints staggered between rows, abutting edges and ends between boards. Fill gaps exceeding 1/4 inch with insulation.
Cut and fit insulation within 1/4 inch of nailers, projections, and penetrations.
Install insulation under area of roofing to achieve required thickness. Where overall insulation thickness is 2.7 inches or more, install two or more layers with joints of each succeeding layer staggered from joints of previous layer a minimum of 6 inches in each direction.
Where installing composite and non-composite insulation in two or more layers, install non-composite board insulation for bottom layer and intermediate layers, if applicable, and install composite board insulation for top layer.
Trim surface of insulation where necessary at roof drains so completed surface is flush and does not restrict flow of water.
1. ***************************************************************************************
1. Retain the following paragraph when tapered edge strips are required for project.
1. ***************************************************************************************
Install tapered edge strips at perimeter edges of roof that do not terminate at vertical surfaces.
1. ***************************************************************************************
1. Retain one of the following three paragraphs based on installation method selected for insulation (adhered vs. fastened vs. combination).
1. ***************************************************************************************
Adhered Insulation: Install each layer of insulation and adhere to substrate as follows:
1. ******************************************************************************
1. Retain the following subparagraph when concrete roof deck is present in project.
1. ******************************************************************************
Prime surface of concrete deck with asphalt primer at a rate recommended by manufacturer and allow primer to dry.
1. ******************************************************************************
1. Retain one of the following two subparagraphs based on project-specific requirements.
1. ******************************************************************************
Set each layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
1. *** OR ***
Set each layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.
1. *** OR ***
Mechanically Fastened Insulation: Install each layer of insulation and secure to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Mechanically fasten insulation to substrate with fasteners/plates and pattern complying with FM 1-90 requirements and approved by membrane manufacturer.
Fasten insulation to resist uplift pressure of corners, perimeter, and field of roof.
1. *** OR ***
Mechanically Fastened and Adhered Insulation: Install first layer of insulation to deck using mechanical fasteners specifically designed and sized for fastening specified board-type roof insulation to deck type.
Mechanically fasten insulation to substrate with fasteners/plates and pattern complying with FM 1-90 requirements and approved by membrane manufacturer.
Fasten first layer of insulation to resist uplift pressure at corners, perimeter, and field of roof.
1. ******************************************************************************
1. Retain one of the following two subparagraphs based on project-specific requirements.
1. ******************************************************************************
Set each subsequent layer of insulation in ribbons of bead-applied insulation adhesive, firmly pressing and maintaining insulation in place.
1. *** OR ***
Set each subsequent layer of insulation in a uniform coverage of full-spread insulation adhesive, firmly pressing and maintaining insulation in place.
COVER BOARD INSTALLATION
Install cover boards over insulation with long joints in continuous straight lines with end joints staggered between rows.  Offset joints a minimum of 6 inches in each direction from joints of insulation below.  Loosely butt cover boards together << and fasten to roof deck; or  None - N/A>>.  Tape joints if required by roofing system manufacturer.
1. ******************************************************************************
1. Retain subparagraphs based on installation method selected for cover boards (fastened vs. adhered vs. combination). Retain the following two subparagraphs for mechanically fastened cover boards. Retain the third subparagraph for adhered cover boards.
1. ******************************************************************************
Fasten cover boards according to requirements in FM Approvals “RoofNav” for specified Windstorm Resistance Classification.
Fasten cover boards to resist uplift pressure at corners, perimeter, and field of roof.
Adhere the cover board per manufacturer’s written instructions to comply with LANL ESM Chapter 5 - Structural, Section II and per manufacturer’s specified NDL wind and warranty requirements.
ROOFING MEMBRANE INSTALLATION, GENERAL
Install roofing membrane system according to roofing system manufacturer’s written instructions and applicable recommendation in <<NRCA 3619>> and as follows:
Deck type: ​​<< N (nailable);  I (insulated); or  C (concrete or non-nailable)>>​​​.
Adhering Method: L (cold-applied adhesive).
Number of Glass Fiber Base Sheets: One.
Number of Glass-Fiber Base-Ply Sheets: One.
Number of SBS-Modified Asphalt Cap Sheets: One.
Surfacing Type: M (mineral-granule-surfaced cap sheet).
Install 1 layer of Smooth Surfaced SBS Membrane Base Sheet over the prepared substrate overlapping a minimum of three inches at the side laps and 12 inches at the end laps. Install membrane layer in adhesive and hot air weld side and end laps. Embed each layer in a solid mopping of Cold Applied Adhesive. The membrane shall be fully bonded to the substrate, without wrinkles, creases, or fish mouths. Broom in each layer assuring complete adhesion.
Start installation of roofing membrane in presence of roofing system manufacturer’s technical personnel.
Where roof slope exceeds << 1/2 inch per 12 inches (1:24);  3/4 inch per 12 inches (1:18); or  _______>>, install roofing membrane sheets parallel with slope.
Backnail roofing membrane sheets to ​​​​​​<< nailer strips; or  substrate>>​​​​​​ according to roofing system manufacturer’s written instructions.
Cooperate with testing agencies engaged or required to perform services for installing roofing system.
Coordinate installation of roofing system to ensure 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 forecast.
At end of each day’s work, provide tie-offs to cover exposed roofing membrane sheets and insulation with a course of coated felt set in roofing cement or hot roofing asphalt, with joints and edges sealed.
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.
1. ***************************************************************************************
1. Retain the following paragraph when substrate boards are required for project.
1. ***************************************************************************************
Substrate Joint Penetrations: Prevent roofing asphalt and adhesives from penetrating substrate joints, entering building, or damaging roofing system components or adjacent building construction.
BASE-PLY SHEET INSTALLATION
Install base sheets according to roofing system manufacturer’s written instructions starting at low point of roofing system.  Align base sheets without stretching. Extend sheets over and terminate beyond cants.
Unroll and relax all membrane sheets prior to installation. Rolls shall be relaxed for a minimum of thirty minutes prior to application.
Shingle side laps of base sheets uniformly to ensure that required number of base sheets covers substrate at any point. Shingle in direction to shed water.
Over the prepared substrate apply the membrane layers overlapping a minimum of 3 inches at the side laps and 12 inches at the end laps.
Install each membrane layer adhesive applied with hot air welded side and end laps.
The membrane layers shall be fully bonded to their substrates, without wrinkles, creases, or fish mouths. Broom in each layer assuring complete adhesion.
SBS-MODIFIED BITUMINOUS MEMBRANE INSTALLATION
Install modified bituminous roofing membrane << sheet and ; or  None - N/A>>cap sheet according to roofing manufacturer’s written instructions, starting at low point of roofing system. Extend roofing membrane sheets over and terminate beyond cants, installing as follows:
Install membrane cap sheet over two-ply base system with cold adhesive and hot air welded side and end laps.
Unroll roofing membrane sheets and allow them to relax for minimum time period required by manufacturer.
Over the prepared substrate apply the membrane layers overlapping a minimum of 3 inches at the side laps and 12 inches at the end laps.
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.
Apply roofing granules to cover exuded bead at laps while bead is hot.
Seam and end laps shall be rolled with a minimum 20 lb roller when being heat welded.
1. ******************************************************************************
1. Retain the following subparagraph when wood roof deck is present in project.
1. ******************************************************************************
On Wood Deck Areas, do not heat weld seams and laps with flame producing equipment, use hot air welding equipment only.
Install roofing membrane sheets such that side and end laps shed water.
FLASHING AND STRIPPING INSTALLATION
Install base flashing over cant strips and other sloped and vertical surfaces, at roof edges, and at penetrations through roof; secure to substrates according to roofing system manufacturer’s written instructions, and as follows:
Prime substrates with asphalt primer if required by roofing system manufacturer.
Two ply base flashing system shall be woven or laced with the smooth surface membrane base flashing installed on top of the smooth field inner ply membrane.
1. ******************************************************************************
1. The following subparagraphs are designer-choices. Retain based on project-specific requirements. Retain one of the first two subparagraphs when backer sheets are required (fasten vs. adhered).
1. ******************************************************************************
Backer Sheet Application: Mechanically fasten backer sheet to walls or parapets. Adhere backer sheet over roofing membrane at cants in cold-applied adhesive.
1. *** OR ***
Backer Sheet Application: Adhere backer sheet to substrate in cold-applied adhesive at rate required by roofing system manufacturer.
Flashing Sheet Application: Adhere flashing sheet to substrate in cold-applied adhesive at rate required by roofing system manufacturer.
Extend base flashing up walls or parapets a minimum of << 8 inches; or  _______>> above roofing membrane and << 4 inches; or  _______>> onto field of roofing membrane.
Mechanically fasten top of base flashing securely at terminations and perimeter of roofing.
Seal top termination of base flashing with a strip of glass-fiber fabric set in asphalt roofing cement.
Membrane base flashings are to be secured at the top edge with fasteners spaced a maximum of 6 inches on center under metal counterflashings or cap, as detailed. Secure top of flashing membrane with aluminum termination bar with coated heavy-duty masonry fastener or lead anchor fastener 6 inches on center, for masonry substrates.
Install roofing membrane cap-sheet stripping where metal flanges and edgings are set on membrane roofing according to roofing system manufacturer’s written instructions.
Metal Counter Flashing: Cover all vertical base flashings with metal counter flashing to form a continuous water shedding surface over the top of membrane flashing.  Extend metal counter flashing a minimum of 3 inches (76 mm) over the top of the membrane flashing.
Metal Face Securement:  Install hook strips (cleats) on all metal extending over roof edges (coping metal, gravel stop/eave strip, perimeter curb metal, etc.) in accordance with recommendations in the <<NRCA (RM)>> and <<NRCA (WM)>>.  Appropriate provision must be made in accessory metal to allow for expansion and contraction of the metal sections without interrupting the integrity of the waterproofing assembly.
1. ***************************************************************************************
1. The following three paragraphs are designer-choices based on project-specific conditions. Retain the first paragraph when roof drains are required. Retain the second paragraph when pipe penetration flashing is required. Retain the third paragraph when roof curbs/penetrations are required.
1. ***************************************************************************************
Roof Drains: Set ​​​<< 30-by-30-inch; or  ______>>​​​ square metal flashing in bed of roofing-manufacturer-approved asphaltic adhesive on completed roofing membrane. Cover metal flashing with roofing membrane cap-sheet stripping and extend a minimum of ​​​<< 4 inches; or  6 inches>>​​​ beyond edge of metal flashing onto field of roofing membrane. Clamp roofing membrane, metal flashing, and stripping into roof-drain clamping ring.
Install stripping according to roofing system manufacturer’s written instructions.
Pipe Penetration Flashing: Set new Primed 4 lb. Pipe boot primed lead sheet in a bed of mastic, over smooth surfaced modified bitumen inner ply sheet. Over the primed lead sheet, strip-in with an additional layer of modified bitumen base flashing ply sheet lapping onto membrane inner ply sheet by a minimum of 6 inches.
Raise plumbing vents to provide a minimum twelve (12) inch flashing height at all locations.
Raise all roof curbs, and roof penetrations to provide a minimum eight (8) inch flashing at all locations.
COATING INSTALLATION
Apply coating to << roofing membrane; and  base flashings>> according to manufacturer’s written instructions, by spray, roller, or other suitable application method << to provide a dry film thickness of not less than 20 mils; or  None - N/A>>.
WALKWAY INSTALLATION
Install walkways at all traffic concentration points (such as roof hatches, access doors, rooftop ladders, mechanical equipment that requires servicing, etc.) and all locations as identified on the Subcontract Drawings.
Walkway Pads: Install walkway pads in cold-applied adhesive, using units of size indicated, or if not indicated, of manufacturer’s standard size according to walkway manufacturer’s written instructions.
Walkway Strips: Install walkway << backer and; or  None - N/A>> cap sheet strips over roofing membrane using same application method as used for roofing membrane cap sheet.
FIELD QUALITY CONTROL
Testing agency: LANL will engage a qualified testing agency to perform tests and inspections and to prepare test reports.
Test Cuts: Test specimens will be removed to evaluate problems observed during quality-assurance inspections of roofing membrane as follows:
Approximate quantities of components within roofing membrane will be determined according to <<ASTM D3617/D3617M>>.
Test specimens will be examined for interplay voids according to <<ASTM D3617/D3617M>> and to comply with criteria established in Appendix 3 in <<NRCA 3619>>.
Repair areas where test cuts were made according to roofing system manufacturer’s written instructions.
Final Roof Inspection:  Arrange for roofing system manufacturer’s technical personnel to inspect roofing installation on completion.
Notify LANL STR 48 hours in advance of date and time of inspection.
Roofing system shall be considered defective if it does not pass tests and inspections.
Additional testing and inspecting, at Construction Subcontractor's expense, shall be performed to determine if replaced or additional work complies with specified requirements.
PROTECTION AND CLEANING
Do not leave installed insulation exposed to weather.  Cover and waterproof immediately after installation.
Temporarily seal exposed insulation edges at the end of each day by lapping roofing membrane over edge to form a seal.  Remove seal when Work resumes.
Remove installed insulation that has become wet or damaged and replace with new insulation material.
Protect insulation from traffic with protective covering materials during and after installation.
Protect roofing system from damage and wear during remainder of construction period. When remaining construction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing its nature and extent in a written report, with copies to LANL STR.
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.
Maintain job site in a clean, orderly fashion, and free of debris.  Store materials and equipment such that operations of building are not interrupted.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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