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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. Layered vegetated roof assemblies.

2. Vegetated Roof Plants.

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.

G. FM Approval: Class Number 4477, Approval Standard for Vegetated Roof System.

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] <Insert location>.

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. 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, and, edger locations.

2. Indicate dimensions, weights, and loads.

3. Detail field assembly of components, depth of growing media, 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 FFL 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[ approved by roofing-membrane manufacturer] to Owner, in the form of a standard [one-year] [two-year] [five-year] <Insert agreement period> 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

Green roof systems are offered with two warranty types. Retain "Single Source Warranty for Vegetated Roof Assembly" Paragraph along with a roofing partner or "Manufacturer's Standard Full System Warranty" Paragraph below. For Single Source, select all applicable roofing partners. 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. Single Source Warranty for Vegetated Roof Assembly: Provide materials and labor warranty for both full roof assembly and vegetated roof system (including connectors and soil retainers) for length of roofing membrane warranty along with removal of overburden through the following roofing partner(s):

1. Carlisle Coatings and Waterproofing.

2. Carlisle SynTec Incorporated.

3. Derbigum.

4. FiberTite.

5. Kemper.

6. Malarkey.

7. Versico.

B. 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.

C. 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

Before inserting names, verify that manufacturers and products listed there comply with requirements retained or revised in descriptions and are both available and suitable for the intended applications. For definitions of terms and requirements for Contractor's product selection, see Section 016000 "Product Requirements."

2.1 MANUFACTURERS

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

2.2 VEGETATED ROOF ASSEMBLIES

Copy "Layered Vegetated Roof Assembly (Insert drawing designation)" Paragraph below and re-edit for each type of layered vegetated roof assembly.

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

A. Layered Vegetated Roof Assembly <Insert drawing designation>: Layered assembly consisting of manufacturer's standard vegetated roof assembly components for installation over roofing system.

1. Basis-of-Design Product: Columbia Green Technologies; Layered Vegetated Roof System, no substitutions.
Coordinate "Growing Media Depth," "Assembly Weight," and "Plantings" subparagraphs below with Columbia Green Technologies. The three general categories of vegetated roof landscapes; extensive, semi-intensive, and intensive; can have identical assembly components but differ in the thickness and depth of the growing medium, which is a component of the assembly depth.

2. Growing Medium Depth: [3 inches (75 mm)] [4 inches (100 mm)] [6 inches (150 mm)] [8 inches (200 mm)] [Manufacturer's standard for required plantings] [As shown on Drawings].
Weight in "Assembly Weight" Subparagraph below is similar to "total dead load" described in ASTM E 2397. 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. Include an assembly weight minimum if a minimum system assembly weight is required.
3. Assembly Weight: Maximum [24 lb/sq. ft. (117 kg/sq. m)] [30 lb/sq. ft. (146 kg/sq. m)] [46 lb/sq. ft. (225 kg/sq. m)]<Insert requirement>, including vegetated roof system, growing medium and plants[ except for large perennials and trees] saturated with captured water, but not including weight of roofing system.

2.3 LAYERED VEGETATED ROOF ASSEMBLY COMPONENTS

Revise paragraphs below to suit Project.

Vegetated roof assembly components are typically determined by the assembly manufacturer. Before inserting manufacturers for these components, verify acceptability with Columbia Green, info@columbia-green.com. 
Contact Columbia Green to determine the moisture retention mat thickness for the particular moisture retention needs of the Project. Typically a 1 inch (25 mm) mat is used for systems with under 6 inches (152 mm) of growing media and a 0.5 inch (13 mm) mat is used for systems over 6 inches (152 mm) of growing media.
A. Moisture-Retention Mat: Assembly manufacturer's standard water-retaining high-loft nonwoven geo-synthetic fabric manufactured from high tensile polyester fibers.

1. Retention Mat Depth, Nominal: [0.5 inch (13 mm)] [1 inch (25 mm)].

See the Evaluations. Contact Columbia Green to determine the drainage layer thickness for Project needs. Typically use 0.375 inch (9.5 mm) thickness for an extensive green roof, 0.75 inch (19 mm) thickness for a semi-intensive system, and 1.5 inch (38 mm) thickness for an intensive layered system. The filtration layer is adhered directly to the drainage layer and creates a membrane between the vegetative and drainage layers.
B. Drainage Layer: Assembly manufacturer's standard drainage layer formed from geotextile-faced, entangled plastic-filament layer. Drainage layer is faced with a spunbonded nondirectional weave synthetic filtration layer.
1. Drainage Layer Depth, Nominal: [0.375 inch (9.5 mm)] [0.75 inch (19 mm)] [1.5 inch (38 mm)].

Retain "Root Barrier" Paragraph below if this product is required by roofing manufacturer. 

C. Root Barrier: Roof assembly manufacturer's standard.

Retain "Recycled Content" Paragraph below to specify recycled content if required. An alternative method of requiring recycled content is to retain requirement in Project's Division 01 sustainable design requirements Section that gives Contractor the option and responsibility to determine how recycled content requirements will be met.

D. Recycled Content: [Moisture-retention mat] [drainage panels] <Insert component> material shall have postconsumer recycled content plus one-half of preconsumer recycled content not less than <Insert value> percent.
2.4 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 <Insert drawing designation>: Vegetated roof assembly manufacturer's lightweight, manufactured soil mixture designed for [Planting Area 1] <Insert planting area or plant type>.

1. Basis of Design Product: Columbia Green Technologies; [Extensive] [Semi-Intensive] [Intensive] 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@comlubia-green.com.
3. Maximum Media Density: ASTM E 2399, 80 lb/cu. ft. (1280 kg/cu. m) for growing-medium mixture.

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.

2.5 PLANTS

Select the planting method(s) for the Project in Part C. Plants must be sourced by Columbia Green Technologies for warranty coverage to apply. Columbia Green will work with you for larger intensive plant material. 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 sedum tiles, cuttings, and 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 <Insert drawing designation>: 

1. Plugs:

a. Size: [72 cell plug] <Insert value>.

b. Spacing <Insert drawing designation>: 8 inches (203 mm) o.c. (72 cell plug).

c. Species: <Insert drawing designation> for plant list.

2. Sedum Tiles: 15 inch (381 mm) by 20 inch (508 mm) pre-vegetated sedum tile with minimum 95 percent plant coverage on approximately 1 inch (25 mm) thick soil base of coconut fiber.

a. Sedum Mix: [Growers Choice] [Manufacturer's Standard Mix] <Insert drawing designation for custom plant list>.

3. Sedum Mats: 48 inch (1219 mm) by 75 inch (1905 mm) pre-vegetated sedum mat with minimum 85 percent plant coverage on an approximately 1/2 inch (13 mm) to 3/4 inch (19 mm) thick soil base of coconut fiber.

4. Un-Rooted Cuttings: Machine harvested from mature sedum plants.

a. Species: [Growers Choice] <Insert drawing designation for custom plant list>.
b. Spacing: [150 lbs per 1,000 sq.ft. (68 kg per93 sq. m)] <Insert drawing designation>.

2.6 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 Board: As recommended by roofing-membrane manufacturer.

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 [extruded-aluminum] [or] [formed stainless-steel] edging.

1. Basis-of-Design Product: Columbia Green Technologies; Layered System Edger 

2. Layered System Edger: Lightweight "L"-shaped edger with slotted wall crafted from durable aluminum.

a. Edger Height: [4.5 inch (114 mm)] [5.5 inch (140 mm)] [8.5 inch (216 mm)].

b. Color: [Mill finish] [Black duraflex] [Custom].

Columbia Green's layered system edger is held in place by the weight of the system and attached at the ends with manufacturer provided sliding connector. Edgers are not connected directly to the roof deck.
3. Method of Attachment, Layered System: Layered edger is held in place by the weight of the system. Connect adjacent sections with manufacturer's standard sliding connector at both the wall and the base.

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.

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.

3.3 LAYERED SYSTEM EDGER INSTALLATION
A. Install edger according to manufacturer's written instructions and details.

B. Install layered system edger at vegetated roof perimeter or <Insert drawing designation>.

C. Abut lengths of edging neatly. Connect adjacent sections with manufacturer's sliding connector into channel at end of each section and both the wall and the base.

D. Curved or Corner Sections: Remove twist-and-snap tabs and form to desired angle or curve.

3.4 LAYERED SYSTEM PLACEMENT

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

B. Drainage Layer: Unroll and place drainage layer parallel to slope. Abut sections of drainage layer. Overlap provided seams of attached filter fabric.

C. Water retention Mat: Unroll and place retention mat over filter fabric and drainage layer perpendicular to slope. Abut sections of mat, do not overlap materials.

D. Place growing medium or temporary ballast immediately after layered system installation to prevent movement due to weather and construction activities.
Retain "Small Plant Stabilization" Paragraph below if required for small plug-type planting with exposed media. Coordinate with products specified in "Vegetated Roof Assembly Components" Article.

E. Small Plant Stabilization: Install [erosion-control fabric] over planting area to secure small plants according to manufacturer's written instructions.

F. Access Boxes: Install access box [at each drain, valve, and switch] [and] [at locations shown on Drawings]. Install top of boxes [level with] [beneath] [1 inch (25 mm) above] <Insert requirement> the finish elevation of growing medium.

3.5 GROWING MEDIUM PLACEMENT
A. Transport growing medium to roof using stabilized hoisting equipment, blower truck, or cranes.

B. Remove all debris on layered system prior to installing growing medium.

C. Distribute growing medium [evenly throughout the system] [as shown on <Insert drawing designation>], removing ay temporary ballast measures.
Retain "Planting" Article below unless Pre-Grown Trays are specified.

3.6 PLANTING

A. Perform planting according to vegetated roof assembly manufacturer's written instructions.

B. Do not place growing medium or plants during frozen, wet, or muddy conditions.

C. Suspend spreading, grading, and planting operations during periods of excessive moisture until the moisture content in growing medium reaches acceptable levels to attain the required results.

D. Uniformly moisten an excessively dry growing medium that is too dusty or unworkable.

Retain "Preplanted Vegetative Mat or Tile" Paragraph below if required; revise to suit Project. Preplanted mats and tiles afford the shortest establishment period for plantings.

E. Preplanted Vegetative Mat or Tile: Install in full contact with growing medium. Abut with adjacent mat or tile with no gaps or overlaps.
Retain "Site Planting" Paragraph below to reference requirements in other planting Sections; revise to suit Project. Delete paragraph below if only preplanted vegetative mat is required for plantings or required planting is specified in other paragraphs retained below.

F. Site Planting: Plant vegetated roofs according to requirements specified in [Section 329200 "Turf and Grasses."] [and] [Section 329300 "Plants."] except as otherwise indicated on Drawings and required by vegetated roof assembly manufacturer's written instructions. Perform digging carefully to prevent damaging roofing system below the vegetated roof assembly.

Retain one or more of "Seeding Grasses," "Meadow Grasses and Wildflowers," "Plugging," and "Individual Plant Planting" paragraphs below to specify seeding and plant spacing where preplanted vegetative mat is not required and if requirements of other planting Sections are not referenced; revise to suit Project. Closer spacing of sprigs, plugs, and individual plants results in more rapid establishment of slower-growing species. Consider copying additional text from Section 329300 "Plants" and Section 329200 "Turf and Grasses" if paragraphs below are insufficient.

Retain "Seeding Grasses" Paragraph for sowing turfgrass seed. Sowing rates vary with grass species and mixtures.

G. Seeding Grasses: Sow seed at a total rate of [2 lb/1000 sq. ft. (0.9 kg/92.9 sq. m)] [3 to 4 lb/1000 sq. ft. (1.4 to 1.8 kg/92.9 sq. m)] [5 to 8 lb/1000 sq. ft. (2.3 to 3.6 kg/92.9 sq. m)] <Insert values>.

Retain "Meadow Grasses and Wildflowers" Paragraph below for sowing seed for meadow grasses or wildflowers. Sowing rates vary with mix of species but are usually much lighter than turfgrass-seed application rates.

H. Meadow Grasses and Wildflowers: Sow seed at a total rate of [4 oz./1000 sq. ft. (113 g/92.9 sq. m)] [5 oz./1000 sq. ft. (142 g/92.9 sq. m)] [6 oz./1000 sq. ft. (170 g/92.9 sq. m)] <Insert values>.

Retain "Plugging" Paragraph below for planting grass or plant plugs. Plugging rates vary with plant type and grass species and mixtures.

I. Plugging: Plant plugs in holes or furrows, spaced [12 inches (300 mm)] <Insert dimension> apart in [both directions] [triangular pattern].

Retain "Individual Plant Planting" Paragraph below for planting individual potted or bagged plants; revise spacing to suit Project. If preferred, insert spacing for each plant type or indicate spacing on Drawings.

J. Individual Plant Planting: Set out and space plants other than grasses and wildflowers [9 inches (225 mm) apart] [12 inches (300 mm) apart] [18 inches (450 mm) apart] [24 inches (600 mm) apart] [as indicated on Drawings] <Insert dimension> in even rows with triangular spacing.

1. Dig holes large enough to allow spreading of roots.

2. Free up or remove girdling roots.

3. Work growing medium around roots to eliminate air pockets.

4. Water thoroughly after planting, taking care not to cover plant crowns with wet growing medium.

5. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery from transplanting shock.

3.7 FIELD QUALITY CONTROL

Generally retain this article if retaining a roofing manufacturer's special warranty that also includes the vegetated roof assembly. Delete this article if testing is included in the roofing specification. See the Evaluations.

Retain "Testing Agency" Paragraph below to identify who shall perform tests. If retaining second option in "Testing Agency" Paragraph, retain "Field quality-control reports" Paragraph in "Informational Submittals" Article.

A. Testing Agency: [Owner will engage] [Engage] a qualified testing agency to perform tests.

Retain "Perform the following tests" Paragraph below to require Contractor to perform tests. Delete paragraph if leak testing is specified in the roofing Section and retesting is not required. See the Evaluations.

B. Perform the following tests:

Retain one or both of "Flood Testing" and "Electronic Leak-Detection Testing" subparagraphs below. Delete first subparagraph if roof slope is too steep for flood testing. Revise subparagraph by identifying particular Project areas to flood test if required. Limit water depth to not exceed deck load capacity.

1. Flood Testing: Flood test each deck area for leaks, according to procedures in ASTM D 5957, after completing and protecting roofing membrane but before placing overlaying construction. Install temporary containment assemblies, plug or dam drains, and flood with potable water.

a. Flood to an average depth of 2-1/2 inches (64 mm), with a minimum depth of 1 inch (25 mm) and a maximum depth of 4 inches (100 mm). Maintain 2 inches (50 mm) of clearance from top of sheet flashings.

ASTM D 5957 sets 24 hours as the minimum and 72 hours as the maximum duration for flood testing.

b. Flood each area for [24] [48] [72] hours.

The language in "Electronic Leak-Detection Testing" Subparagraph below accommodates both low- and high-voltage testing of roofing that has a permanent electronic leak-detection system.

2. Electronic Leak-Detection Testing:

a. Testing agency shall test [each deck area] [each deck area indicated for testing on Drawings] <Insert area to be tested> for leaks using an electronic leak-detection method that locates discontinuities in the roofing membrane.

b. Testing agency shall perform tests on abutting or overlapping smaller areas as necessary to cover entire test area.

c. Testing agency shall create a conductive electronic field over the area of roofing to be tested and electronically determine locations of discontinuities or leaks, if any, in the roofing.

d. Testing agency shall provide survey report indicating locations of discontinuities if any.

3. Proceed with installation of vegetated roof assembly only after unsatisfactory conditions have been corrected.

C. Manufacturer's Field Service: Engage roofing-membrane manufacturer's authorized service representative to provide [full-time] inspection of vegetated roof assembly installation and prepare inspection reports.

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

D. Correct deficiencies in work that do not comply with requirements.

E. Prepare test and inspection reports.

3.8 ADJUSTING

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

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

3.9 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.
3.10 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.

3.11 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[ approved by roofing-membrane manufacturer]. 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] <Insert starting time>.

END OF SECTION 077273
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