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SECTION 073363
GREENGRID® MODULAR VEGETATIVE GREEN ROOF SYSTEM
PART 1 - GENERAL
1.1	SCOPE
Furnish all labor, materials, tools, and equipment to unload, hoist and install GreenGrid® Vegetative Roofing System provided by Weston Solutions, Inc. (WESTON).  The GreenGrid® System shall include modules, growth media and plants as specified on drawings or as directed by the Project architect/engineer.  This work shall also include installation of edge treatments, decorative pavers, decorative ballast, slip-sheet, and an irrigation system, if specified.
1.2	REFERENCES 
A. German FFL Green roof Guidelines: Guideline for the Planning, Execution, and Upkeep of Green Roof Sites (Release 2002).  This is a globally recognized standard system for vegetative roof system application/maintenance.
B. ANSI/SPRI  VF-1:  External Fire Design Standard for Vegetative Roofs.
C. ANSI/SPRI  RP-14:  Wind Design Standard for Vegetative Roofing Systems.
1.3	DEFINITIONS
A. Extensive Vegetated Roofs: These systems are 6 inches (15.24 cm) or shallower and are frequently designed to satisfy specific engineering and performance goals. Extensive design typically gives the owner the highest benefit-to-cost ratio. In most climates, a properly designed Extensive vegetated roof cover will provide a durable, low maintenance system that can realize the many benefits that vegetated roofs have to offer.  Extensive green roofs are designed to be virtually self-sustaining and should require only a minimum annual maintenance program that includes occasional weeding and a yearly application of slow-release fertilizer to boost growth. Extensive roofs are usually only accessed for maintenance.
B. Semi-Intensive Vegetated Roofs:  These systems fall between extensive and intensive systems since these green roofs typically have a level of design with regards to planting layout.  Depth of media is typically 6 inches (15.24 cm), plus or minus, in depth and can be planted with a large variety of plants.  These vegetated roofs are considered semi-intensive due to the landscape design coupled with increased levels of maintenance: dedicated irrigation system (variable), annual fertilization, and advanced horticultural care. Semi-intensive roofs are often used as building amenities accessible to the occupants as an area to enjoy nature.  
C. Intensive Vegetated Roofs:   These are often referred to as rooftop gardens, require a reasonable depth of media to grow larger plants or even conventional lawns (typically 8 to 24 inches [29.32 to 60.96 cm] in depth, or greater).  Rooftop gardens are more labor-intensive to construct and maintain; and very often require dedicated irrigation system, continual maintenance programs, and overall advanced horticultural care. Intensive roofs are park-like amenities accessible to building occupants or the general public. 
1.4	RELATED WORK SPECIFIED ELSEWHERE
A. Waterproofing System - specified in Section XXXX.
B. Irrigation systems,shall be provided and installed by others and specified in Section XXXX
C. All USGBC LEED requirements related to this section, if applicable, shall be coordinated, performed and documented as specified in Division 1.
1.5	QUALITY ASSURANCE
A. Installer Qualifications: The vegetative roof installer shall have a minimum of three years experience specializing in modular vegetative roofing installations and maintenance and/or demonstrate sufficient knowledge and experience through multiple installations of modular vegetative green roof systems.  If installing contractor does not meet the minimum requirements, a manufacturer’s representative shall be present for oversight and training during the initial installation phase.  
B. There shall be no deviation made from this specification or the detail drawings without prior written approval 14 days prior to the start of the project.
C. Before installation of the modules, the waterproofing surface shall be inspected by a technical representative of the waterproofing installer/manufacturer to determine the adequacy of the waterproofing surface to accept the modules.  
D. For typical installations over most single ply membrane waterproofing systems, a 6 ounce (170 gram) non-woven geotextile fabric slip sheet is recommended as a protection layer between modules and the waterproofing surface.  Contact specific waterproofing system manufacturer for any additional requirements.  
E. It shall be the Owner’s responsibility to determine the adequacy of the structure to support the existing and proposed loads.  Verification of the integrity of the waterproofing for water tightness shall also be the responsibility of the Owner if the vegetative roof is installed on an existing waterproofing system.
F. Upon completion of the installation, an inspection shall be conducted by a GreenGrid® Technical Representative to ascertain that the modules have been installed according to these specifications and details.  This inspection is not intended to be a final inspection for the benefit of the owner but for the benefit of determining whether a warranty shall be issued. 
G. GreenGrid® vegetative green roof modular components, growth media, vegetation, and other optional materials will be purchased from Weston Solutions, Inc., or through a licensed GreenGrid® distributor.
1.6	SUBMITTALS
A. When the proposed project components vary outside of this specification, altered components must be submitted for review and approval.
B. Submit an installation plan including but not limited to: waterproofing quality control, system delivery, and maintenance plan until GreenGrid® modular vegetative roof acceptance.	
C. Shop Drawings: Plan required indicating layout of GreenGrid® modules, walkway pavers, accessories and irrigation as applicable for project and roof plans, slopes, and drain and roof equipment locations.
D. Product Data: GreenGrid® modules, components, growing media, plant species, accessory items, etc.
E. Provide a detailed water hook-up plan on the drawings if an irrigation system is required.
1.7	PRE-INSTALLATION CONFERENCE
A. Time and Place: Minimum of 2 weeks prior to scheduled installation date 	at the Project Site.
B. Attendance: Contractor, Installer, Owner, Architect, Module Supplier    	Technical Representative, Roofing/Water Proofing Manufacturer 	Representative or consultant, and Roofing Installer as applicable to 	project.
C. Review at a minimum;
a. Structural load limitation of the roof deck during installation.
b. Temporary protection requirements for roofing system during and 	after installation.
1.8	WARRANTY
A. GreenGrid® Modules:   WESTON warrants that each GreenGrid® Module (the “Product”) will perform its function of containing plant growth media for a period of twenty (20) years from the date of shipment of the Product by Weston.  As used herein, “Product” means only the module and excludes (i) any plants, growth media, and any other materials placed within the GreenGrid modules, or (ii) any irrigation, mechanical, structural, or electrical components contained therein or attached thereto.
B. Standard 30 Day Plant Limited Warranty:  WESTON will supply replacement plant(s) free of charge for any plant found to be dead or in severe decline (beyond the point of returning to aesthetic and economic value) for a period of 30 Days from the date of shipment of the Product by WESTON. This warranty only covers those species selected and/or approved by WESTON horticulturists.  Those NOT approved but planted to meet a design requirement shall not be covered. This warranty is NOT in effect for plant material purchased and installed outside our recommended installation season (Installation Season: April 15th through October 15th) or plants purchased and installed by others.
C. OPTIONAL: 1 or 2 Year Extended Plant Limited Warranty.  Please contact your local WESTON representative for details.
PART 2 -PRODUCTS
2.1	GREENGRID® MODULES
A. [bookmark: OLE_LINK3]GreenGrid® Modules are formed of 187 mil (4.25-inch [10.80 cm]), 200 mil (6-inch [15.24 cm]), and 225 mil (8-inch [29.32 cm]) recycled (100% pre-consumer) High Molecular Weight Polyethylene (HMWPE) protected with UV inhibitor and stabilizers.
B. GreenGrid® Modules size (L x W) is 2.0 ft. x 2.0 ft. (60.96 cm x 60.96 cm) Module outer diameter (OD) is ± ⅛ in [0.318 cm]): 
a. Extensive – 4.25 inch depth (10.80 cm)
b. Semi-Intensive - 6 inch depth (15.24 cm)
c. Intensive – 8 inch depth (29.32 cm)
C. GreenGrid® Module to be delivered to the project location complete with growth media and pre-vegetated to given “percent” foliage maturity with vegetation of the color and type desired by the client suitable for a vegetative roof application.
D. GreenGrid® Module typical weights (Bulk density at maximum water holding capacity): 
1. Extensive System 4.25 inch (10.80 cm) depth: 26 to 30 lbs/sf (126.9 to 146.5 kg/m2).
2. Semi-Intensive System 6.0 inch (15.24 cm) depth: 39 to 44 lbs/sf (190.4 to 214.8 kg/m2).
3. Intensive System 8 inch (29.32 cm) depth: 52 to 58 lbs/sf (253.9 to 283.2 kg/m2).
E. GreenGrid® Module clearance above the roof is 0.75 inches (1.91 cm).
2.2	GROWTH MEDIA
A. GreenGrid® Growth Media is an engineered light weight blend consisting of inorganic and organic components.   Formulations are based on the German FLL “Guidelines for Planning, Execution and Upkeep of Green-Roof Sites”
2.3	VEGETATION
A. GreenGrid® recommended and or approved plant mixes consisting of highly drought resistant grounds covers, conventional perennials and grasses, native forbs and grasses appropriate for the specific project system depth and details. 
B. Vegetation Coverage Options
1. GreenGrid® Pre-Vegetated Modules: GreenGrid® modules shall be filled with plant species desired by the client and approved by WESTON/GreenGrid as suitable for vegetative roof application specific to this project.  Plants shall be grown to various levels of maturity (outlined below) prior to delivery and installation. 
a. 50% Coverage - Pre-Vegetated System (Base)
i. Plants are established in modules, but with limited growth. Lead times vary, but 50% coverage takes approximately 6 to 8 weeks
b. 75% Coverage - Pre-Vegetated System
i. Plants established in modules and grown under nursery care for approximately 10 to 12 weeks
c. 95% Coverage - Fully Mature System
i. Plants are grown to full maturity (approx. 95%+ media coverage) under nursery care.  Consult your GreenGrid® representative as lead times vary. 
d. Sedum Mats – Fully Mature System
i. Sedum mats grown to full maturity can either be installed at the nursery prior to delivery or installed in concurrence with the modules on the rooftop.  This option leads to an instant fully mature green roof with short lead times.  Consult your GreenGrid® representative for availability and lead times.
2. Inspection Trips: Make two inspection trips with the Purchasing Contractor, Landscape Architect, General Contractor, Owner/Owner’s Representative to review planting materials at initial planting; and 14 days prior to installation on roof.  Installer shall coordinate visit.
C. Vegetation shall be installed in accordance with the rooftop landscape design.
2.4	GREENGRID® ACCESORIES
A. Rubber Deck Pavers (optional)
1. Standard Paver size: 2 ft. by 2 ft. (60.96 cm x 60.96 cm), and 1.75-inches (4.44 cm) in depth. 
a. Standard Paver weight: 6.75 lbs/sf (32.96 kg/m2).
2. Optional paver depths are available between 1.75 (4.44 cm) and 4.0 inches (10.16 cm) deep.
a. Optional paver weight ranges depending on thickness selected from 6.75 to 8.0 lbs/sf (33.0 to 39.1 kg/m2)
3. Pavers are composed of 100% recycled (post-consumer) rubber and are available in various colors.
B. Ipé Wood Deck Pavers (Optional)
1. Standard Paver size: 2 ft. by 2 ft. (60.96 cm x 60.96 cm), and 1.5-inches (3.81 cm) in depth. 
2. Pedestal system may be required for leveling pavers as desired dependent on roof slope and safety factors.  
3. Ipé Pavers are composed of 100% Brazilian hardwood and resist wear, rot, splintering, termites, fire, and chemicals.  
C. Edge Treatments (optional)
1. GreenGrid® Standard Edge Treatment: 0.040 inch (0.102 cm) coated or brushed aluminum (recycled content 91%) or 24-gauge coated steel (recycled content 28 to 35%) for placement on viewable edge of modules. Variety of color templates available
2. GreenGrid® Bendable Edge Treatment: 0.063 (0.160 cm) coated aluminum (recycled content 91%) to be used on the cut side of modules to retain growth media and vegetation when custom cutting/fitting modules. 
D. Irrigation Systems (optional)
Irrigation requirements will be dependent upon project location and plant selection.  For Extensive GreenGrid® Systems planted with a mix of highly drought resistant ground covers, an irrigation system is generally not needed (exceptions do apply to some arid climates).  However, GreenGrid® strongly recommends a backup system to irrigate the vegetative roof during prolonged droughts or during hot dry windy weather patterns.  Simple overhead spray system with spray heads, or spigot/hose/sprinkler systems are inexpensive and effective methods.  These also provide the means to optimize the evaporative cooling effect of the GreenGrid® Vegetative Roof System during such weather events. 
PART 3 - EXECUTION
3.1	DELIVERY AND HANDLING 
A. Installation Season: 
1. [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Northern Climates: Unless the vegetation is pre-grown or otherwise permitted by WESTON, GreenGrid® module installation shall be done between April 15 and October 1, but not when the temperature is below 50 0F (10 0C) for any period of time or daytime temperatures will not reach 60 0F (15.6 0C). 
2. Southern Climates: Will be dependent upon weather and/or plant availability
B. Do not install on saturated roof surfaces or under freezing weather conditions, the latter unless with the express permission of Weston Solutions, Inc.
C. Coordinate the completion of installation within a 24-hour period from the time the modules are to be delivered.
D. Handle planted modules with care.  Do not drop, kick, or point-load modules during handling and installation.
3.2	SITE PREPARATION 
A. Perform module installation only after appropriate waterproofing system, with the proper taper to allow for drainage, has been installed, inspected, and approved.  It is strongly recommended that these areas be leak tested prior to module installation to confirm water-tightness.
B. Erect safety signage and provide fall protection/fall prevention equipment as required under OSHA.
C. Restrict traffic from work areas until modules are installed and there after to restrict damage to the plant material. 
D. Thoroughly sweep away all debris, foreign material, etc. from the waterproofing surface. 
E. Refer to Waterproofing System manufactures’ recommendation toward acceptable slip-sheet protection fabric. 
3.3	APPLICATION OF GREENGRID® MODULES
A. Remove all debris from the slip-sheet surface that might interfere with installation of the modules or compromising the integrity of the waterproofing surface.
B. Place modules over the slip-sheet in the desired locations in accordance with the landscape design.
C. Modules shall be installed in straight rows, tight against each other, and arranged in the proper directional orientation.
D. For connecting modules together (if necessary), drill a hole through the middle of the upper perimeter edge near the top of the tray continuing through the upper perimeter edge of the adjacent tray.  Using a 150 pound black, UV protected “zip tie,” put the tie through the hole and cinch tight.  The hole/zip tie shall be at the center of each side of the modules for full-fastened applications. 
1. 2 ft. x 2 ft. (60.96 cm x 60.96 cm) modules - 4 ties per module
E. Installed modules shall be watered sufficiently with a fine spray so as to thoroughly moisten the growth media from top to bottom.  Water shall be free of substances harmful to plant growth.  Hoses or other methods of temporary irrigation shall be furnished by the Contractor.
3.4	30-DAY MAINTENANCE PERIOD
A. Installation contractor shall maintain the GreenGrid® modules for a period of at least 30 days after completion prior to acceptance from building owner.
B. 30-Day maintenance shall include: 
1. Water the GreenGrid® System a minimum of two events per week during the initial 30-day post-installation period.  Water sufficiently to fully saturate the growing medium at all locations of the green roof. System shall be watered more frequently during extended hot and dry weather conditions especially when plants are showing signs of stress or wilting.  When soil approaches dryness, vegetation shall be watered in adequate amounts to moisten the soil around each root system.  The contractor shall be responsible for proper watering both as to time and method.
2. Spot Weeding: Perform hand weeding as needed to keep modules free of weeds, including undesirable grasses, broadleaf weeds and tree seedlings.
a. Where weeds have been allowed to take hold replace with new plants.
b. Do not allow weed to flower and set seed
c. Do not allow woody plants to establish
d. Do not use any pesticides which include herbicides
3. Repair, rework, and replant all areas that have washed out or are eroded.  Replace dead plants with new plants as needed.
4. Documentation: Record all vegetative roof maintenance events and procedures, including name of person, date and activity including fertilization by type and rate (if applicable), soil test by lab (if applicable) and irrigation type, duration and quantity.  Documentation necessary for any plant warranty claim.
C. Upon completion of the 30-day maintenance period, a written maintenance plan for the specific vegetative roof system shall be submitted to the building owner.  A GreenGrid® Representative will be made available to go over this document.  
3.5	ACCEPTANCE
A. Inspection to determine acceptance of modules will be made by the Owner, upon Contractor's request.  Provide notification at least 7 working days before requested inspection date.
1. Modules will be acceptable, provided all requirements, including maintenance period, have been complied with, and healthy, even colored viable plants are established.
B. Upon acceptance, the Owner will assume module/plant maintenance.
3.6	CLEANING
A. Perform cleaning during installation of the work and upon completion of the work.  Remove from site all excess materials, debris, and equipment.  
END OF SECTION
GreenGrid and ABC Supply Co., Inc., are trademarks of American Builders & Contractors Supply Co., Inc. The GreenGrid® System is a proprietary technology of ABC Supply Co. WESTON is the exclusive licensee of the GreenGrid® System in the U.S. and Canada. All GreenGrid® projects in the United States and Canada are performed by Weston Solutions, Inc., or its designees pursuant to such license.
U.S. Patents: 6,711,851 | 6,862,842 | 7,900,397 | 7,997,027 – Canadian Patents: 2,416,457 | 2,418,262 | 2,416,463 - Additional U.S. and international patents pending
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