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VEGETATED ROOFING SYSTEM
THIS DOCUMENT OUTLINES ALL THE TECHNICAL SPECIFICATIONS APPLICABLE TO SOPRANATURE VEGETATED ROOFING SYSTEMS BY SOPREMA. 
IT IS RECOMMENDED THAT A SOPREMA REPRESENTATIVE BE CONSULTED TO ADAPT AND/OR FINALIZE SPECIFICATIONS TO SUIT THE PARTICULARITIES OF ANY INDIVIDUAL PROJECT. 
IMPORTANT NOTE
STRUCTURAL LOAD CAPACITY MUST BE CONSIDERED BEFORE CHOOSING AND SPECIFYING EACH PARTICULAR SYSTEM. THE STRUCTURE’S ABILITY TO SUPPORT THE ADDITIONAL WEIGHT OF A SOPRANATURE SYSTEM MUST FIRST BE EVALUATED AND APPROVED BY A PROFESSIONAL ENGINEER.  
A SOURCE OF WATER MUST BE AVAILABLE ON THE ROOF THROUGHOUT THE INSTALLATION AND THEREAFTER AVAILABLE PERMANENTLY 
IMPORTANT: PLEASE CONSULT POLICY STATEMENT IN THE “IMPORTANT NOTES” SECTION, FOUND AT THE BEGINNING OF THE SOPREMA TECHNICAL MANUAL.
FOR A DIGITAL VERSION OF THE SPECIFICATION DOCUMENT AND FOR A DETAILED DESCRIPTION OF PRODUCTS AND APPLICABLE STANDARDS, PLEASE REFER TO THE TECHNICAL DATA AVAILABLE ON OUR WEB SITE WWW.SOPREMA.CA.

1 General
1.1 DESCRIPTION

.1 The vegetated roofing system shall be provided by the waterproofing products manufacturer and will include all the elements required for its installation. 

.2 Vegetated roofing system: SOPRANATURE by SOPREMA.

1.2 RELATED WORK

1.3 Division [        ] [        ]
1.4 RELATED WORK TO BE EXECUTED BY THE SUB-CONTRACTOR
1.5 REQUESTS FOR ALTERNATES
.1 Any request for alternates to the products specified in this section must be made in writing to [the architect] no less than [ten (10)] days before the closing date for submissions. Requests must be accompanied by proof of the manufacturer’s ISO 9001 and ISO 14001 certifications, as well as technical data demonstrating the equivalency of the proposed products. 
.2 With the exception of vegetation, all the materials specified in this document must be provided by the same manufacturer. [A copy of the manufacturer’s warranty must also be submitted to demonstrate its conformity with this specification document.]

1.6 TECHNICAL DOCUMENTATION
.1 Submit two (2) copies of the vegetated roof system maintenance directives, as drawn up by systems manufacturer and the most recent technical data sheets. These data sheets must demonstrate the physical properties of the materials [and fully explain product installation, particularly installation methods, restrictions, constraints and other manufacturer’s recommendations]. 
Note: This article is to be used only in the event the roof has particularities like special flashing, slope insulation or other elements.
1.7 SHOP DRAWINGS
1.8 QUALITY ASSURANCE AND ENVIRONMENTAL MANAGEMENT

Note: Qualification certificates can be included with the documents required for the bid.  If need be, these requirements could be part of the call for tenders process.

.1  [The manufacturer of the vegetated roofing system will supply proof of ISO 9001 and ISO 14001 certification.]
Note: Qualification certificates can be included with the documents required for the bid.  If need be, these requirements could be part of the call for tenders process.

1.9 CONTRACTOR QUALIFICATION
.1 The contracted installer and his subcontractors must be officially recognised as authorised contractors by the vegetated roofing system supplier at the time of tendering and throughout installation.

.2 Required work may be carried out only by a labourer who has been trained in the application of the SOPRANATURE system and who is employed by an enterprise which has the adequate and necessary equipment.

.3 Only qualified trade persons with SOPRANATURE installation training whose employers possess the proper equipment for the work involved may perform the work.

1.10 MANUFACTURER’S REPRESENTATIVE
.1 A representative of the waterproofing materials manufacturer can be present on the worksite at the beginning of work on the green roofing project.
.2 The waterproofing/green roofing materials manufacturer may delegate a representative to visit the work site at commencement of work, or at any other time during the work, as required

.3 The contractor must at all times enable and facilitate access to the worksite and the roofs for the said manufacturer’s representative.
1.11 MATERIAL STORAGE
.1 Delivered materials will be carefully housed and, if required, adequately protected in a dry, ventilated shelter, protected from frost and the elements, as well as all harmful substances.  

.2 If installation does not take place within two days of delivery, plants must be stored in their original containers and watered every day. 

.3 Avoid the accumulation of materials on the roofs, which could, in specific areas, compromise structural soundness by placing more weight on it than is recommended.
1.12 WARRANTIES
Note: The contractor may issue a warranty for the vegetation to take effect on the date of acceptance of the work as performed by an installer approved by the provider of the SOPRANATURE system. This warranty implies adherence to the maintenance recommendations supplied upon delivery to the worksite. (see attached Annex A).

.1 The installation contractor shall supply a certificate of warranty for the vegetation of [1] [2] years beginning on the date of acceptance.

2 Products
2.1 PROTECTIVE BORDERS    
Note: Gravel or paver protection must be laid over the area within 300 mm of the edge. This area must be isolated from the SOPRANATURE complex by curbmade of an L shaped aluminum, zinc or galvanized steel,or  with a concrete, interlocking paving stone or treated wood-rafter border.  These curbs will be installed on the drainage panels. Consult a SOPREMA representative to propose a layout plan using these elements.   

.1 Description: [           ]

.2 Specified Product:
[           ]

2.2 DRAINAGE PRODUCTS 

Note: For conventional roofing systems with slopes of 5% or less, specify one of the two drainage panels described below.

.1 DRAINAGE PANEL
.1 Description: Drainage panel composed of a minimum of 60% recycled polyethylene core onto which a geotextile is factory-laminated.
.2 Properties:

.1 Thickness (mm)





8

Core:

.2 Compressive Strength (kPa)
            ASTM D 1621

250 

.3 Maximum In-plane Flow Rate(l/min·m)
ASTM D 4716

109 

Geotextile:

.4 Apparent Opening Size (mm)

ASTM D 4751

0.21 

.5 Water Flow Rate (l/min·m²)

ASTM D 4491

2460 

.6 Puncture Resistance (N)            

ASTM D 4833

182 

.3 Specified Product:
SOPRADRAIN ECO-5 by SOPREMA
[OR]

.2 DRAINAGE PANEL
.1 Description: Drainage panel composed of a polyethylene core onto which a geotextile is factory-laminated. 
.2 Properties
.1 Thickness (mm)






10 

Core:

.2 Compressive Strength (kPa)      


ASTM D 1621

550

.3 Maximum Flow Rate(l/min·m)


ASTM D 4716

223

Geotextile:
.4 Apparent Opening Size (mm)


ASTM D 4751

0.21 
.5 Water In-Plane Flow Rate (l/min·m²)

ASTM D 4491

5690 

.6 Puncture Resistance (N)


ASTM D 4833

300 

.3 Specified Product: SOPRADRAIN 10-G by SOPREMA.
Note: For conventional roofing systems with slopes greater than 5%, specify the drainage geo-textile described below.

.3 DRAINAGE TEXTILE
.1 Description: Geotextile composed of a drainage core laminated on one side with a geotextile filter and on the other side with a root barrier material.
.2 Properties:

.1 Thickness (mm)





8 

.2 Surface mass (g/m²) 





900 ±90
.3 Tensile Strength L/T (N) (CGSB CAN4.2 M77 (9.2))

1000/1800

.4 Transmissivity of the drainage core (m²/s) (ASTM D 4716) 
8.0 x 10-5 

.3 Specified Product: SOPRADRAIN GEO-M by SOPREMA
Note: For inverted roofing systems, specify the drainage board described below.

.4 DRAINAGE PANEL
.1 Description: High density drainage panel composed of a recycled polypropylene core onto which a geotextile is laminated on both sides. The entangled filaments are moulded into a square waffle pattern.
.2 Properties:

.1 Thickness (mm)





11.43 
Core:

.2 Compressive Load test* (kPa)

ASTM D 1621

1436*
.3 (* Maximum Value at complete failure)
.4 Flow Rate (l/min·m) 


ASTM D 4716


at 48 kPa (1000 psf)
223

at 144 kPa (3000 psf)
160

at 383 kPa (8000 psf)
21

Geo-textile:

.5 Apparent Opening Size (mm)

ASTM D 4751

0.357 mm 

.6 Flow Rate (l/sec·m²)


ASTM D 4491

125.6
.7 Puncture Strength (N)


ASTM D 4833

155
.3 Specified Product: SOPRADRAIN ECO-VENT by SOPREMA
2.3 IRRIGATION ACCESSORIES
.1 CAPILLARY MAT
.1 Description: Capillary mat shall be composed of a top-surface anti-root barrier, an integrated drip irrigation system with lines spaced every 60 cm (2 ft), a geo-textile to retain and distribute water and  a watertight 6-mil, UV treated polyethylene film to form a capillary break at every 3.05 meters (10 feet).

.2 Properties

.1 Thickness (mm)


ASTM D 5199


6.3 

.2 Capillary Rise (mm)


SAGEOS GX 009-02

125 

.3 Water Retention Capacity (l/m²)
SAGEOS GX 010-02

11.6 

.4 Transmissivity (cm/min)

SAGEOS GX 009-02

10.5 

.3 Specified Product: AQUAMAT JARDIN by SOPREMA
.2 WATER PRESSURE REGULATOR 
.1 Description: Pressure regulator with capacity of 10 to 20 psi.
.2 Specified Product: [           ]
.3 FILTER
.1 Description: Filtration system with capacity of between 100 and 220 mesh.
.2 Specified Product: [           ]

.4 AIR RELIEF VALVES
.1 Description: Valves to resolve problems connected to the presence or absence of air in the irrigation lines.
.2 Specified Product: [           ]

.5 FLUSH VALVES
.1 Description: Valves to allow purge of system to avoid breaks in lines and gates caused by frost. 
.2 Specified Product: [           ]

.6 ANTI-RETURN VALVE
.1 Description: Valve preventing the return of irrigation water to source, preventing contamination of potable water.
.2 Specified Product: [           ]

.7 CONNECTORS AND ADAPTERS 
.1 Description: Joints, collars, flanges and adapters facilitating connection of all elements of the drop-by-drop irrigation system, capillary mat and irrigation system.
.2 Specified Product: [           ]
.8 PROGRAMMABLE TIMER WITH HUMIDITY OR RAIN SENSOR   
.1 Description: Programmable control for irrigation with timer and humidity or rain sensor. 
.2 Specified Product: [           ]

.9 POLYETHYLENE LINES 
.1 Description: Polyethylene lines necessary for installation of capillary mat.
.1 Properties: Dimension of 19.05 mm (¾ inch)
.2 Specified Product: [           ]

2.4 ROOT BARRIER   
.1 Description: a coated woven micro-perforated polypropylene sheet which prevents root penetration. 
.2 Properties
.1 Thickness (mm)






0.46

.2 Tensile Strength (N)



ASTM D 4632

200 
.3 Elongation at Break (%)


ASTM D 4632

15 

.4 Mullen Burst Strength (kPa)

  
ASTM D 3786

485 
.5 Tear Propagation (N)

 

ASTM D 4533

30 

.6 Permeability (cm/s)



ASTM D 4491

1.5x10-3 

.3 Specified Product: MICROFAB by SOPREMA.
2.5 SELF-ADHESIVE MEMBRANE FOR ANTI-ROOT BARRIER
.1 Description: 150 mm membrane strip composed of SBS modified bitumen and a Tri-Laminate Woven Polyethylene facer on the top surface. The self-adhesive bottom surface is protected by a silicone release sheet. 
.2 Specified Product: SOPRASEAL STICK 1100 T by SOPREMA.

2.6 GROWING MEDIUM
Note: Specify one of the following substrates depending on the SOPRANATURE system chosen: [SOPRAFLOR-X by SOPREMA for non-irrigated extensive systems, with plants with low water needs: sedums, perennials and some grasses (100 - 150 mm)], or [SOPRAFLOR-L by SOPREMA for extensive systems and semi-intensive systems, irrigated by capillarity with vegetation with high waters needs: perennials, shrubs, grass, grasses, wild flower meadow (150-300 mm)], or [SOPRAFLOR-I by SOPREMA for semi-intensive systems irrigated by capillarity or by sprays and rotors, with plants with medium water needs: grass, perennials, shrubs, and meadows (150 - 300 mm)]

.1 Description: Growing medium consisting of an unconsolidated mixture of organic matter and mineral aggregates with a particle size under 16 mm. The composition must be specially formulated by the vegetated roofing system manufacturer for extensive or semi-intensive systems, to provide optimal water retention, permeability, structural stability and density.
.2 [Properties: 

.1 Volumetric Water Retention (%)



20 – 30



.2 Air-Filled Porosity  (%)




15 – 20



.3 Total Porosity (%)





35 – 50



.4 Bulk Density (kg/m3) (damp)  



950 – 1050


.5 Bulk Density (kg/m3) (Compacted and drained)

1150 – 1250


.6 Organic Matter, Dry Base (%) (dry base)


5 – 10



.7 pH






6.0 - 6.5


.8 Recycled Content (%) (base weight)


 
68


.9 Mineral Aggregates (%) (base volume)


70

.3 Specified Product: SOPRAFLOR X by SOPREMA.]
[OR] 
.4 [Properties
.1 Volumetric Water Retention (%)



40-50


.2 Air-Filled Porosity  (%)




20 –25



.3 Total Porosity (%)





65-75




.4 Bulk Density (kg/m3) (damp)  



750 – 850



.5 Bulk Density (kg/m3) Compacted and drained


1000-1100

.6 Organic Matter, Dry Base (%) (dry base)


10-15




.7 pH






6.0 - 6.5



.8 Recycled Content (%) (base weight)



60




.9 Mineral Aggregates (%) (base volume)


55


       

.10 .
.5 Specified Product: SOPRAFLOR I by SOPREMA.]


[OR] 
.6 [Properties : 

.1 Volumetric Water Retention (%)



60 – 70
.2 Air-Filled Porosity  (%)




25 – 35
.3 Total Porosity (%)





85 – 90
.4 Bulk Density (kg/m3) (damp)  



350 – 400
.5 Bulk Density (kg/m3) Compacted and drained
750 – 800 
.6 Organic Matter, Dry Base (%) (dry base)


65 – 75
.7 pH






6.0 - 6.5
.8 Recycled Content (%) (base weight)



74
.9 Mineral Aggregates (%) (base volume)


30       
.10 .
.7 
Specified Product: SOPRAFLOR L by SOPREMA.]
2.7 VEGETATION

NOTE:
Vegetation is selected based on its resistance to cold and dry, extreme conditions. It is composed of herbaceous perennials (succulent, ground-cover, flowers, grasses and bulbous plants) and may include several hardy shrubs. The vegetation is sowed, or planted.. Consult a SOPRANATURE specialist for advice on appropriate plant types for the project.
.1 Plants from Seed: 
.1 Grass seed mix.

.2 [           ]

.3 Meadow seed mix composed of perennials, annuals, bi-annuals and grasses. 

.4 [           ]

.2 Perennials: Plants in [32-72] micro-cells per tray or in pots of [100 mm] or [1, 2] gallons. Perennials: plants in [ 32-72  ] multi-cells per tray, [ 100 ] mm or [ 1,2] gallons containers.
.1 [           ]
.3 Shrubs: plants in [1, 2, 5] gallon pots.
.1 [           ]
.4 Sod rolls

.1 [           ]
2.8 FERTILIZERS, CONDITIONERS AND ADDITIVES 
.1 Specified Product: [           ]
3 Execution
3.1 INSTALLATION OF DRAINAGE LAYER
Note: Please refer to this article for the installation of the SOPRADRAIN ECO 5 or SOPRADRAIN 10 G drainage panels. (conventional roofing systems with a slope less than 5% ).

.1 Install drainage panels directly onto the waterproofing membranes with the geo-textile on top.  Lay the drainage panels side by side and cut them along the perimeter according to the surface configuration, taking care not to damage the membranes.

Note: Please refer to this article for the installation of the SOPRADRAIN ECO-VENT drainage panel (inverted roofing systems).
.2 Install drainage panels directly onto the insulation.  Lay the drainage panels side by side and cut them along the perimeter according to the surface configuration. 

Note: Please refer to this article for the installation of the SOPRADRAIN GEO-M drainage geo-textile (conventional roofing systems with a slope greater than 5% ).

.3 Unroll the SOPRADRAIN GEO-M drainage geo-textile side by side directly onto the waterproofing membranes.  The anti-root barrier must be install face up. Cut them along the perimeter according to the surface configuration, taking care not to damage the membranes.
.4 .
3.2 INSTALLATION OF CAPILLARY MAT 

.1 Unroll the capillary mat side by side directly onto the drainage panels. Leave a space of 5.0 cm (2 in) between the mats, as well as from the exterior borders.

3.3 INSTALLATION OF IRRIGATION ACCESSORIES
.1 Install irrigation accessories according to the directions in the “Aquamat Jardin Installation Guide”
.2 Connect the water supply with a 19.05 mm (¾ in) polyethylene line.
.3 Test the water supply and inspect all elbows, adapters, line ends and connectors.
3.4 INSTALLATION OF ANTI-ROOT BARRIER  

Note: The MICROFAB anti-root barrier must be installed over a drainage panel or capillary mat, NOT directly onto waterproofing membranes. Please consult a SOPREMA representative for more information on this subject.
Note: Please refer to this article for roofing systems with slopes of less or greater than 5% without AQUAMAT JARDIN.

.1 Unroll the anti-root barrier over the entire surface, directly onto the drainage panels, overlapping the joints by 200 mm. Seal the joints with 150 mm self-adhesive membrane strips. Apply to 300 mm above the top level of the edges of the growing medium. Fold in two to create a double thickness on the upstands. 

Note: Please refer to the following articles for roofs with slopes of less or greater than 5% with AQUAMAT JARDIN AND/OR SOPRADRAIN GEO-M.

.2 Unroll a 1 metre wide roll of anti-root barrier, centred on the joints of the capillary mat or drainage geotextile rolls to obtain an even overlap of 0.5 m on each side. Seal the joints with a 150 mm self-adhesive membrane strip.
.3 Unroll a 1 metre wide strip along all the edges and all the upstands, with an extra 300 mm above the surface of the growing medium. Seal the joints with 150 mm self-adhesive membrane strips. 

3.5 INSTALLATION OF GROWING MEDIUM
Note: The proper depth of the growing medium depends upon the kind of vegetation and by technical analysis of the project. A minimum depth of 150 mm (6 inches) is recommended in most Canadian climatic zones of 5 and under. In any case, a minimum of 100 mm (4 inches) is necessary for plant survival in cold weather. 
.1 Spread the growing medium over the anti-root barrier, the capillary mat or the drainage geotextile.
.2 Incorporate conditioners, fertilizers and additives to the top 20 mm of the growing medium.  
.3 Distribute evenly with a rake. Depth must be checked at multiple locations to ensure the surface is level, with a tolerance of ± 1 cm.  
.4 Water the medium to saturation. 
.5 Compact with a garden roll half filled with water.  
.6 Minimum depth of the medium must be [ mm] after compaction.  
.7 Take compaction into consideration when calculating volume, depending on the type of growing medium.

3.6 INSTALLATION OF VEGETATION
.1 Seed or transplant vegetation, depending on type chosen.  
.2 Water to saturation in all cases. 
.3 [Install perennials according to the plans and specifications of the landscape architect or by the following density per square metre guidelines: [9 to 15] perennials in 100 mm pots; [20 to 50] perennials in micro-cells of [32 to 72] plants per tray; [1 to 5] shrubs in [1, 2, 5] gallon pots.]

.4 [Seed the turf or meadow at rates recommended by the seed agent, and as uniformly as possible.  [Lightly rake the surface to bury the seeds slightly, then roll the surface with a light garden roller.] Sowing can also be done by hydro-seeding especially on steep slopes, to control erosion.
.5 [Install sod rolls side by side, and roll with a light garden roller.]
3.7 MAINTENANCE OF GREEN ROOFING SYSTEMS
Note: IMPORTANT. Please ensure a representative of the proprietor is made aware of the following maintenance recommendations. Impress upon him/her that maintenance must be carried out in conformance with these directives. The green roof’s success depends in large part on following these recommendations. Maintenance can be carried out by the proprietor or by the installation professional.
Note: A water source (tap) must be installed before the beginning of work and must always be accessible close to all green roofs or garden terraces.

.1 Water the growing medium to complete saturation before seeding or transplantation.
.2 The growing medium must not dry out during the vegetation’s establishment period. 
.3 Irrigation is necessary depending on the climate and the plants’ requirements.  It can be accomplished naturally (rain), manually (hose and/or watering can and/or sprinkler) or with an automatic irrigation system (drop by drop irrigation and/or sprinklers).  
.4 An automatic irrigation system is strongly recommended for 6 to 8 weeks when the surface has been seeded. In general, an irrigation system is recommended for the first and second growth season to support the vegetation’s establishment.
.5 After the second year, extensive systems need irrigation only during prolonged dry spells.  Semi-intensive systems need an irrigation system over the long term to ensure plant survival. 
.6 The capillary mat irrigation system should be used when the vegetation is not completely composed of drought-resistant plants. 
.7 Maintenance of a green roofing system requires a variety of measures after vegetation is installed to ensure its durability. These operations include fertilization, weeding, pruning, mowing or harvesting, as well as collection of cuttings.  
.8 Four visits are recommended each year for the maintenance of green roofs, six visits for the care of semi-intensive garden terraces. The frequency of maintenance (weeding) can be higher  during the first two years to ensure the dominance of the desired vegetation cover. 
.9 Fertilization of extensive green roof systems includes the light application of a slow-release organic or chemical fertilizer every two or three years.  It’s recommended to fertilize, water and trim extensive systems to a minimal extent, in order to stimulate establishment and foster resistance to drought and cold. 
.10 Semi-intensive gardens require more fertilization.  It’s recommended to apply a slow-release granular fertilizer each year at the beginning of the growing season. Depending on the type of vegetation and the health conditions of the plants, one or more extra applications of a standard granular fertiliser may be done between the beginning of july and mid-august.
.11 The growing medium must be watered to saturation before any application of soluble fertilizer to avoid burns and the leaching of nutrients to the roof drains. 
.12 Inspect drains during every maintenance visit and if required, clean them.
Note: Because knowledge and techniques are constantly evolving, SOPREMA INC. reserves the right to modify the composition and utilization of its materials, without prior notice.
-END OF SECTION-

This document must be adapted to each project and does not render SOPREMA INC. liable in any way.  Please refer to the SOPREMA INC. Manual for any information on its roofing products and their uses.


