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PRODUCT MASTERSPEC LICENSED BY ARCOM TO COLUMBIA GREEN TECHNOLOGIES.

SECTION 077273 - VEGETATED ROOF SYSTEMS
Revise this Section by deleting and inserting text to meet Project-specific requirements.

This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Retain or delete this article in all Sections of Project Manual.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Tray-type vegetated roof assemblies.

2. Vegetated Roof Plants.
3. Plaza-deck pavers supported with pedestals.
B. Related Requirements:

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.

1. Section <Insert Section number> "<Insert Section title>" for roofing membrane, roof thermal insulation, aggregate or roof-paver ballast, and roofing system warranty.

2. Section 129300 "Site Furnishings" for exterior unit planters.

3. Section 328400 "Planting Irrigation" for irrigation system.

4. Section 329300 "Plants" for trees, shrubs, and groundcovers.

1.3 DEFINITIONS

Retain terms that remain after this Section has been edited for a project.

A. Captured Water: Water that is retained in the drainage layer of a vegetated roof assembly after new water additions have ceased and that cannot escape the roof except through evaporation or plant transpiration.

B. Finish Elevation: Elevation of finished growing-media surface of planting area.

C. Planting Area: Areas to be planted.

D. Plant; Plants; Plant Material: Vegetation in general, including trees, shrubs, vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.

E. Growing Medium: Manufactured, lightweight soil mixture that promotes good growing conditions for specific varieties of plants.

F. FLL Greenroof Guidelines: German Guidelines for Planning, Execution, and Upkeep of Green Roof Sites, Current Release. Worldwide acknowledged state-of-the-art technology as scientific foundation for successful and thriving green roofs.

Insert other definitions if required.

1.4 PREINSTALLATION MEETINGS

Retain "Preinstallation Conference" Paragraph below if Work of this Section is extensive or complex enough to justify a conference.

A. Preinstallation Conference: Conduct conference at Project site.
1. Arrange, in accordance with Section 013100.

2. Attendance: Contractor, Installer, Owner Architect, vegetated roofing system and membrane roofing system manufacturer representatives, roofing installer, and those requested to attend.

3. Meeting Date: Minimum 2 weeks prior to beginning work of this Section, and to prior work of related Sections affecting work of this Section.

4. Agenda:

a. Discuss drainage mats, root barriers, filter fabrics, slip-sheets, protection course, and other requirements of the roofing manufacturer.
b. Verify water source and connections for irrigation system.

c. Discuss post-installation care including establishment period and maintenance regimen.

1.5 ACTION SUBMITTALS

A. Product Data: For each vegetated roof assembly.

1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.

2. Include material descriptions for each growing medium.

3. Include material descriptions for each plant type and characteristics.

B. Sustainable Design Submittals:

Insert recycled content or materials transparency goals to meet project sustainability requirements. Columbia Green's trays have 88 percent Post-Consumer Recycled Content and are manufactured in Washougal, WA. The trays also have the Declare Label (for materials transparency). The label verifies that the tray ingredients are "Red List Free" meaning they contain no "worst in class" materials, chemicals, and elements known to pose serious risks to human health and the greater ecosystem. Go to www.columbia-green.com/systems/ for more information.

1. Product Data: For recycled content, indicating postconsumer and preconsumer recycled content and manufacturing locations for each system.
C. Shop Drawings: For each vegetated roof assembly.

1. Include plans, sections, slopes, and edger locations.

2. Indicate dimensions, weights, and loads.

3. Detail field assembly of components, metal edger connections, and attachments to other work.

Revise subparagraph below to suit Project.

4. Indicate [walkway pavers] [geofoam fill] [locations of irrigation] [coordination with lighting] [and] [accessories].

Revise "Samples for Verification" Paragraph below to suit Project.

1.6 INFORMATIONAL SUBMITTALS

Coordinate "Qualification Data" Paragraph below with qualification requirements in Section 014000 "Quality Requirements" and as may be supplemented in "Quality Assurance" Article.

A. Qualification Data: For Installer.
1. Written submittal by manufacturer indicating that installer is certified as qualified to perform the work of this section.

Retain "Product Certificates" Paragraph below to require submittal of product certificates from manufacturers.

B. Product Certificates: For each type of manufactured product.

1. Manufacturer's technical data sheets for standard products.

2. Analysis of other materials by a recognized laboratory, according to methods established by the Association of Official Analytical Chemists, where applicable.

C. Product Test Reports: For complete analysis of each growing medium, for tests performed by manufacturer and witnessed by a qualified testing agency or by a qualified testing agency. Confirm that growing medium meets FLL Green Roof Guidelines.
Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.

D. Field quality-control reports.

E. Sample Warranty: For special warranties.

1.7 CLOSEOUT SUBMITTALS

A. Maintenance Data: For vegetated roof assembly and plants, including a recommended maintenance plan with procedures for inspection and care during a calendar year. Submit before start of required warranty and maintenance periods.

Retain "Continuing Maintenance Proposal" Paragraph below if required. Continuing maintenance may be required for a plant-growth warranty. Revise starting date if required. Paragraph provides a service contract beyond initial maintenance service. If continuing maintenance proposal is submitted at time of bid, include that information in the Instructions to Bidders.

B. Continuing Maintenance Proposal: From vegetated roof assembly Installer to Owner, in the form of a standard [one-year] [two-year] [five-year] maintenance agreement, starting on date initial maintenance service is concluded. State services, obligations, conditions, and terms for agreement period and for future renewal options.

1.8 QUALITY ASSURANCE

Retain option in "Installer Qualifications" Paragraph below if retaining a roofing manufacturer's special warranty that also includes the vegetated roof assembly. See the Evaluations.

A. Installer Qualifications: A qualified vegetated roof assembly Installer, approved, authorized, or licensed by vegetated roofing system provider, whose work has resulted in successful establishment of vegetated roofs.

Retain "Field Supervision" Subparagraph below if required; revise to suit Project.

1. Field Supervision: Require Installer to maintain an experienced full-time supervisor on Project site when vegetated roof assembly work is in progress.

1.9 DELIVERY, STORAGE, AND HANDLING

Limit inserts to unusual requirements not included in Section 016000 "Product Requirements."

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of conformance with state and Federal laws if applicable. Store away from sources of ignition and extremely high temperatures. Avoid exposure to heat, sparks, and open flames.
B. Bulk Materials:

1. Do not dump or store bulk materials on or near structures, utilities, walkways and pavements, or existing roof areas or plants.

2. 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.

3. Store growing medium in a dry area, free of contaminants which may adversely affect the engineered blend, including weed seeds.

4. Accompany each delivery of bulk materials with product certificates.

C. Plant Materials:

1. 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.

2. 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.
3. Provide water source for irrigating plants per manufacturer's recommendations until permanent irrigation system is in place.

D. Handle and store materials, and place equipment in a manner to avoid overloading roof structure or damaging roofing membrane.

1.10 FIELD CONDITIONS

A. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when optimum results may be obtained. Install plant materials when temperatures are between 40 deg F (5 deg C) and 95 deg F (35 deg C), except as otherwise instructed by manufacturer. Do not install if extended freezing temperatures are expected or if ambient soil temperature is expected to remain below 50 deg F (10 deg C). Apply products during favorable weather conditions according to manufacturer's written instructions and warranty requirements.

1.11 WARRANTY

The Full System Warranty is available with the option of an extended Overburden warranty. Contact Columbia Green for sample warranties and the most current list of roofing partners. Columbia Green recommends setting up a 2 year maintenance period to ensure plant health and survival. Contact Columbia Green for more information on Extended Plant Life Warranty options for pregrown tray, tiles, or mat systems.
A. Manufacturer's Standard Full System Warranty: Limited warranty on materials: The manufacturer warrants to the Owner that all green roof "hard parts" supplied by the manufacturer will be free from defects in materials and workmanship for the warranty periods set forth below:
1. Warranty Period: Twenty years, or the duration of the membrane manufacturer's warranty, whichever is less.

B. Extended Overburden Warranty for Vegetated Roof Assembly: Manufacturer will provide removal and replacement of vegetated roof assembly.

1. Warranty Period: Twenty years, or the duration of the membrane manufacturer's warranty, whichever is less.
PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain vegetated roof assembly components, growing medium, plants, pavers, and accessories from single source from single manufacturer.

2.2 VEGETATED ROOF ASSEMBLIES

A. 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.

1. Basis-of-Design Product: Provide Columbia Green Technologies Pre-Grown Tray, no substitutions.
Coordinate "Tray Depth, Nominal," "Tray Size," "Assembly Weight," and "Plantings" subparagraphs below with Columbia Green Technologies. Contact Columbia Green to get project specific weights, media depth, and media blend. www.columbia-green.com.

2. Tray Depth, Nominal: 4-5/8 inches (117.5 mm).

3. Tray Size: 24 by 24 inches (610 by 610 mm).

4. Tray Material: Injection molded, 100 mil polypropylene, 88 percent post-consumer recycled content.

5. 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.  

6. Connection Holes and Fasteners:

a. Four 3/8 inch (9.5 mm) holes, aligned and centered in each vertical side panel.

Weight in "Assembly Weight" Subparagraph below is similar to "total dead load" described in ASTM E 2397, which includes the weight of the tray, growing medium, and plants. Generally retain last option if large perennials or trees are required for intensive landscapes, because ASTM E 2397 excludes the weight of "large perennials and trees" for intensive plant material in its "dead load summation." Coordinate weight of vegetated roof assembly with Project's structural engineer. Contact Columbia Green to get project specific assembly weights. www.columbia-green.com. Columbia Green trays have a post-consumer recycled content of 88 percent.
7. Growing Medium Depth: 4-5/8 inches (117.5 mm) 
8. 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.

9. Recycled Content: Trays shall have post-consumer recycled content of not less than 88 percent.

2.3 MANUFACTURED GROWING MEDIA

Copy "Growing Medium (Insert drawing designation)" Paragraph below and re-edit for each product.

Insert drawing designation. Use these designations on Drawings to identify each product.

More than one growing medium may be required for different plants and planting areas. 

Growing media must be sourced by Columbia Green Technologies for warranty to apply. Contact info@columbia-green.com or to www.columbia-green.com to find out more about Columbia green's growing medium options and weights.

A. Growing Medium: Vegetated roof assembly manufacturer's lightweight, manufactured soil mixture designed for pre-grown trays.
1. Basis of Design Product: Columbia Green Technologies; Extensive Growing Medium.

2. 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.
3. Maximum Media Density: ASTM E 2399, 85 lb/cu. ft. (1280 kg/cu. m) for growing-medium mixture.

Select the first option in the "Maximum Media Water Retention" subparagraph below when specifying extensive or semi-intensive growing medium. Select the second option when specifying intensive growing medium. 

4. Maximum Media Water Retention: ASTM E 2399, 35 to 65 percent by volume for growing-medium mixture at maximum media density per FLL Green Roof Guidelines.

2.4 PLANTS

Plants must be sourced or approved by Columbia Green Technologies for warranty coverage to apply. Choose from one of Columbia Green's standard mixes or create a custom mix to suit specific project needs. Contact Columbia green Representative for more information regarding custom mixes for pregrown trays. (503) 327-8723 or info@columbia-green.com. 

A. Sourced or approved by Columbia Green Technologies for warranty to apply.

B. Conform to Project landscape design requirements, recommendations of local horticulturalists, and requirements of authorities having jurisdiction, including Fire Marshal, for specific recommendations and regulations.
C. Planting Method: 

1. Pre-grown Tray: Provided by manufacturer, grown in tray to project specifications with minimum 90 percent plant coverage.

a. Species: [Growers Choice] <Insert drawing designation for plant list>.

2.5 ACCESSORIES

Asphaltic protection board in "Protection Board" Paragraph below is available from several manufacturers for use as a protection course; revise to suit Project and requirements of roofing-membrane manufacturer.

A. Protection Layer:  Columbia Green Slip Sheet
Verify with manufacturers the availability of options in "Access Boxes" Paragraph below; revise to suit Project. Some manufacturers use a soil retainer configured as an access box without a cover. Contact Columbia Green for standard details, info@columbia-green.com.
B. 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.

1. 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].

Product in "Soil Retainer" Paragraph below is also called an "edger"; and is used to retain unsupported growing medium at edges of continuous vegetated roof assemblies or to align units of tray-type vegetated roof assemblies. Verify desired configuration and color with Columbia Green Technologies. Revise paragraph if a thicker product, a solid product, concrete, recycled wood, or plastic composite is required. Select the edger type per project requirements. Columbia Green Technologies provides a tray edger and layered system edger. If Columbia Green Technologies integrated drip irrigation system is specified for the tray system, include the irrigation edger which hides the irrigation piping system.
C. Soil Retainer: Vegetated roof assembly manufacturer's aluminum edging.

1. Basis-of-Design Product: Columbia Green Technologies; Standard Tray Edger 

2. Tray Edger: 5.5 inch (140 mm) height 18 gauge aluminum with prefabricated tray pin receiving slot for tray attachment 

a. Color: [Mill finish] [Custom].

Retain "Corners" subparagraph below if using Columbia Green's prefabricated corners.

b. Corners: Provide manufacturer's Prefabricated Standard Tray Edger Inside Corner and Prefabricated Outside Corner at 90 degree corners. Match color to tray edger.

Columbia Green's tray edger is held in place by the weight of the trays and pinned to the tray using manufacturer's plastic tray pins. Edgers are not connected directly to the roof deck.

3. Method of Attachment, Tray System: Tray edger is held in place by the weight of the system. Use sheet metal screws to secure edger to center of each tray. 
D. Roof Pavers: 

1. Classic Plaza Slab by Columbia Green/Westile

a. Dimensions 24”x 24” x 1-7/8”

b. Compressive strength 8,000 psi, as tested per ASTM C140

c. Minimal flexural strength 725 psi, as tested per ASTM C293

d. Water absorption shall not exceed 5%, as tested per ASTM C140

e. Freeze thaw shall not exceed 1% loss of dry weight, as tested per ASTM C67

f. Colors and Textures as selected by Architect

E. Pedestal Supports: Pedestal supports for pavers

1. Screwjack Pedestals by Columbia Green/Westile

a. Typical Height Range 0-36 inches (bracing required above 24 inches)

F. Wind and Erosion Control

1. Wind Disk Anchors: Columbia Green Wind Erosion Anchor

a. 100% Recycled Polypropylene base disk, stem, and top disk

2. Erosion Control Blanket: As required

G. Geofoam Fill

1. Columbia Green Geofoam 

a. Rigid, Cellular Polystyrene Geofoam, EPS19 as tested per ASTM D6817 or per project loading requirements

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine each area to receive vegetated roof assembly for compliance with requirements for installation tolerances and other conditions affecting performance.

Retain first subparagraph below for protected membrane roofing; revise to suit specified protected membrane roofing assembly.

1. Verify that roof insulation over roofing membrane is in place, secure, and flush along all seams.

2. Verify that perimeter and other flashings are in place and secure along entire lengths where they will be covered by vegetated roof assembly.

3. 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.

B. Inspect growing medium.

1. 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.

2. If growing medium is contaminated by foreign or deleterious material or liquid, remove growing medium and contamination and replace with new growing medium.

3.2 INSTALLATION, GENERAL

A. 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 Slip Sheet. 
B. Sweep with broom and then use air compressor to blow remaining dust and debris from substrate.

C. Install vegetated roof assembly according to manufacturer's written instructions.

Retrain "Tray Placement" and "Tray Edger" Articles below for tray vegetated roof systems. 

3.3 TRAY PLACEMENT

A. Install trays according to manufacturer's written instructions and details.

B. Place trays directly over slip sheet. 
C. Position bottom troughs of trays perpendicular to direction of roof slope, except minor crickets.

D. Orient and overlap interlocking sides to hold trays in place.

3.4 TRAY EDGER INSTALLATION

A. Install edger according to manufacturer's written instructions and details.

B. Install tray edger at vegetated roof perimeter to conceal tray sides.
C. Place short end of edging under tray so that it is held in place by weight of tray. Ensure inverted "U" section at top of edger conceals tray edge.

D. Abut lengths of edging neatly. Allow 1/4 inch (6 mm) gap maximum between edging sections. Adjust and trim edging to align sections and achieve a tight fit.

E. Corners: [Utilize manufacturer's prefabricated corners] [Miter edges and secure in place with rivets or sheet metal screws].

F. Access Boxes: Install access box at each drain, valve, and switch and at locations shown on Drawings. Install top of boxes level with the finish elevation of growing medium.

3.5 ADJUSTING

A. Make adjustments and alignments of trays and metal edger as necessary to give a uniform and finished appearance.

B. Replace plant material that appears to be stressed or damaged.

3.6 CLEANING

A. Leave installations clean, premises free from debris and residue resulting from work of this Section.

B. Remove stains from adjacent surfaces with manufacturer's recommended cleaning agents.
3.7 PROTECTION

A. 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.

3.8 MAINTENANCE SERVICE

Verify with Owner that maintenance service is required for Project. Generally, a maintenance period should be long enough to ascertain establishment of healthy plants.

A. 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.

1. Assembly and Plant Maintenance: During maintenance period, maintain plantings by pruning, cultivating, watering, weeding, fertilizing if necessary, mulching, restoring planting saucers, adjusting and repairing devices, resetting plants to proper elevations or vertical position, and performing other operations as required to establish healthy, viable plantings. Spray or treat as required to keep trees and shrubs free of insects and disease.

a. Replace growing medium that becomes displaced or eroded because of settling or other processes.

b. 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.

c. Use only products and methods acceptable to roofing-membrane manufacturer.

d. Following maintenance period, instruct Owner and furnish written maintenance instructions as necessary for planting materials to develop and maintain healthy root structure.

Coordinate "Maintenance Period" Subparagraph with warranty requirements; revise to suit Project. At minimum Columbia Green Technologies recommends a period of 90 days following installation through substantial completion and occupancy by Owner. A 24 month maintenance period as offered by installer is recommended.
2. Maintenance Period: [24] <Insert number> months from date of [Substantial Completion] [Planting Completion].
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