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2022-02-14
Radon Mitigation Rough-in System


Use this Section to specify a radon mitigation rough-in system, as listed below.  
Inquiries or comments related to this specification should be made to Alberta Infrastructure - Technical Services Branch - Building Environment Unit specialists in radon control procedures (Phone: 780-422-7472 and 780-554-1329). 
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General
1.1
INTENT 

.1 Alberta Infrastructure has mandated the radon mitigation rough-in system in new Government of Alberta owned and supported permanent occupied buildings.  The rough-in system as described below is considered standard and is not to be altered.  This section describes Infrastructure’s requirements for the supply and installation of a radon mitigation rough-in system.
.2 The Consultant is to retain a Canadian National Radon Proficiency Program (C-NRPP) Certified Mitigation Professional in good standing, to implement Infrastructure’s Technical Specification for radon mitigation rough-in system. The C-NRPP professional is to design the number of extraction points and locations and to inspect, photograph, test and sign off on the completed radon mitigation rough-in system to ensure compliance with Infrastructure’s Technical Specification.
.3 If, after the building is completed and occupied, long term radon testing results are above the Health Canada guideline limits, the radon rough-in system will need to be activated. Follow Health Canada guidelines for long term radon testing.

.4 To activate the radon rough-in system, the Building Owner will need to retain and pay for a C-NRPP Certified Mitigation Professional in good standing to conduct a feasibility test, to extend the riser pipes from above the floor slab to the outside of the building and mechanically vent the radon to the outside, so that radon levels are controlled within the building.
.5 If the system is activated, it must be capable of reducing and maintaining the radon concentration to as low as practicable below 200 Becquerels per cubic metre (Bq/m3) within the building, as per Health Canada guidelines.
1.2
REFERENCES

.1
The National Building Code – 2019 Alberta Edition.

.2
American Society for Testing and Materials (ASTM):

.1
ASTM C33 / C33M - Standard Specification for Concrete Aggregates.
.2
ASTM E1465 – Practice for Radon Control Options for the Design and Construction of New Low-Rise Residential Buildings.
.3   ASTM E154 - Standard Test Methods for Water Vapor Retarders Used in Contact with Earth Under Concrete Slabs, on Walls, or as Ground Cove.
.4   ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in     Contact with Soil or Granular Fill under Concrete Slabs.
.5
ASTM E2121 - Practice for Installing Radon Mitigation Systems in Existing Low-Rise Residential Buildings.
.3
Environmental Protection Agency (EPA):

.1  EPA/625/R-92/016 - 1994 Radon Prevention in the Design and Construction of Schools and Other Large Buildings.

.4
Health Canada – Guide for Radon Measurements in Public Buildings – 2016.
.5
Health Canada – Guide for Radon Measurements in Residential Dwellings – 2017.

1.3
Definitions

.1
“Becquerel”:  is the derived unit of radioactivity in the International System of Units (SI), symbolized “Bq” and equal to one disintegration or nuclear transformation per second.
.2
“CARST”: Canadian Association of Radon Scientists and Technologists.

.3
“(C-NRPP) Certified Mitigation Professional”; individual that has attained the educational requirements, insurance requirements and has carries current CARST membership and C-NRPP certification. 
.4
“Consultant”: legal entity that signs the Contract with the Province.
.5
“Radon Rock”: clean, coarse, aggregate meeting Size #5 specifications as defined in ASTM C33 / C33M Standard Specification for Concrete Aggregates.
1.4
ADMINISTRATIVE REQUIREMENTS 

.1
Pre-Installation Site Meeting:

1. Contractor to arrange for a site meeting with the C-NRPP Certified Mitigation Professional to review existing conditions and all requirements related to materials, material handling and storage, installation, scheduling, testing, and quality assurance and control, to confirm compliance with manufacturer and installation requirements.
.2
Submittals:
1. As per Section 01 33 00 - Submittal Procedures.
2. Submit component product information to the C-NRPP Certified Mitigation Professional related to the system design drawings and specifications. This includes the geotextile fabric, gas permeable venting layer, membrane barrier system, suction pit and cage, collection/extension/riser piping, and sealing methods for the slab perimeters and penetrations.
3. Provide final as-building drawings to the C-NRPP Certified Mitigation Professional that indicate the final locations of the collection/extension/riser pipes and the suction pits and cages. 
.3
Quality Control:
1. Component installation for the radon mitigation rough-in system is to be done by competent and skilled workers having a minimum of three (3) years’ experience installing vapour barriers, sealants and waterproofing membranes.
2. Installation workers to obtain appropriate training on radon mitigation systems from a C-NRPP Certified Mitigation Professional and the component product manufacturers.

3. C-NRPP Certified Mitigation Professional to have on-going meetings with the Contractor to discuss and confirm compliances with the system design drawings and specifications.

1.5
DELIVERY, HANDLING AND STORAGE
.1 Ensure all products delivered to the site meet manufacturer’s quality requirements. Remove and do not use any defective products. Store and handle materials as per manufacturer’s requirements, recommendations and safety data sheets. Protect materials from construction and weather related damage using appropriate coverings and adequate ventilation.
1.6
ENVIRONMENTAL / SITE CONDITIONS
.1 All products and materials are to be stored at temperatures and environmental conditions that conform to manufacturer guidelines. 

.2 Perform installation work only when the weather conditions are within installation guidelines established by manufacturer.
.3 Do not proceed with membrane barrier system installation until confirmation by the C-NRPP Certified Mitigation Professional that the substrate preparation and condition is suitable.

.4 Do not proceed with the concrete slab pour until confirmation by the C-NRPP Certified Mitigation Professional that the membrane barrier system preparation and condition is suitable.
1.7
WARRANTY 

.1 Provide a two (2) year warranty against slab perimeter and penetration sealing defects and/or deficiencies, and confirm that the materials meet performance specifications and installation requirements.

.2 Review all manufacturers’ requirements for warranty before the commencement of work. Ensure that all materials and installations are in conformance with manufacturer and warranty requirements, system design, and requirements of this specification.
.3 All slab perimeter and penetration sealing defects and/or deficiencies that occur within warranty periods of Interim Acceptance are to be corrected promptly by the Contractor at no expense to the Province.

1.8
PERFORMANCE REQUIREMENTS 
.1 Installation of the geotextile fabric, gas permeable layer, suction pits and cages, collection/extension/riser pipes, membrane barrier system, and sealing methods for the slab perimeters and penetrations for the building concrete in contact with the soil, is to comply with manufacturers requirements, system design, and the requirements of this specification.

.2 All system components are to be chemically compatible with the soil environment (ASTM E154). 

.3 The radon rock (gas permeable venting layer) is to be a minimum 100 mm layer of clean, coarse, aggregate meeting Size #5 specifications as defined in ASTM C33 / C33M, and as stated in the EPA/625/R-92/016 - 1994 Radon Prevention in the Design and Construction of Schools and Other Large Buildings document. 
.4 The radon membrane barrier system (also is the vapour barrier) is to be a minimum, 10 mil polyolefin based resin sheet membrane, meeting the requirements of ASTM E 1745. 
.5 Install and seal floor drains, suction pits/cages and collection/extension/riser pipes in accordance with EPA/625/R-92/016 - 1994 Radon Prevention in the Design and Construction of Schools and Other Large Buildings.
 1.9
SITE INSPECTION REQUIREMENTS

.1 Four (4) inspections of the system components and rough-in installations will be performed by a C-NRPP Certified Mitigation Professional. The results of these activities will be photographed and documented in written inspection reports prepared by the C-NRPP Certified Mitigation Professional and provided to the Province and the Consultant. 

.2 The site inspections are as follows:

.1
First inspection: All relevant materials and products including pit certificate brought to the site for the purposes of radon mitigation rough-in system (1st inspection).  
.2
Second inspection: Inspect and approve the completed installation of collection/extension/riser pipes, suction pits and cages and gas permeable venting layer, prior to the membrane barrier installation (2nd inspection).
.3
Third inspection and Testing: Inspect, document and approve the integrity of the membrane barrier system. Conduct leak testing of the membrane barrier system after completed installation, prior to the concrete slab pour over the membrane to seal it (3rd inspection and testing).
.4
Forth inspection: Inspect, document and approve the completed installation of slab perimeter and penetration sealing and capping and labeling of the riser pipes, once the concrete slab pour is completed (4th inspection).

2
Products

2.1 MANUFACTURER
.1 All products shall conform to the applicable ASTM standards and the EPA/625/R-92/016 - 1994 technical design document, and as indicated in the design drawings and specifications.  Materials and components included for use are to be approved by the C-NRPP Certified Mitigation Professional.
2.2
GEOTEXTILE FABRIC

.1 The geotextile fabric is to be installed on the subsoil below the radon rock (gas permeable venting layer). The geotextile fabric protects the gas-venting layer from being contaminated with fines from the subsoil. 
.2 The geotextile fabric is to have the following minimum physical characteristics:


.1
Non-woven fiber construction with an apparent opening size of 0.15mm.


.2
Unit weight of 340 g/m2 (ASTM D5261) 


.3
Grab tensile strength of 1100 N (ASTM D4632).


.4
Elongation of from 45 to 105% (ASTM D4632).


.5
Trapezoid tear resistance of 450N (ASTM D4533).


.6
Puncture resistance of 700N (ASTM D4833).


.7
Mullen Burst of 3600Pa (ASTM D3786). 
2.3
GAS PERMEABLE VENTING LAYER 
.1 Radon rock to be a minimum 100 mm layer of clean, coarse, aggregate meeting Size #5 specifications as defined in ASTM C33 / C33M.  The gas permeable venting layer designed to have soil gasses extracted from the space between the air barrier and the ground, and permits connection to depressurization equipment.  
2.4
MEMBRANE BARRIER SYSTEM

.1 The radon membrane barrier system (also the vapour barrier) is to be a minimum, 10 mil polyolefin based resin sheet membrane, meeting the requirements of ASTM E 1745-11. 
.2 Supply and install an air/vapour barrier membrane (self-adhering type) of minimum 2mm thick, as a transition between the radon membrane and upturn onto grade beams, foundation walls, footings or any item that penetrates the finished floor slab. Joints are to be designed to accommodate anticipated movement.  
.3 Gas tight seals are to be provided around the surfaces of all vertical penetrations. Such surfaces are to be prepared as per manufacturer’s requirements to facilitate membrane adherence. Use an air/vapour barrier membrane (self-adhering type) of minimum 2mm thick, sealants and construction tape as required providing a continuous seal between radon membrane and any pipe, conduit or other item that penetrates the floor slab.

.4 Once concrete floor slab has cured sufficiently to allow work to proceed on it, apply sealant to all penetration junctions on the top side of the finished floor slab. 
2.5 
SUCTION PIT AND CAGE 

.1 The suction pits and cages are to be designed to meet minimum performance requirements of the Radon Mitigation Rough-in System.  This method exposes void areas in the radon rock (gas permeable venting layer) to facilitate depressurization, if required. 

.2 The suction pit area(s) to be sized to fit galvanized metal suction pit cage(s). The pit(s) are used to increase the exposed aggregate surface area between the radon rock and the suction pit cage(s).
.3 Suction pit cage(s) to be sized for the project Radon Mitigation Rough-in System.  Suction pit cage to have an equivalent exposed aggregate surface area (void to aggregate interface) of 0.65m2.   

.4 Ensure that a vertical collection riser pipe extends from the suction pit and cage to minimum 300mm above the finished floor slab. Horizontal collection/extension pipes may be required in the system design.
2.6
COLLECTION, EXTENSION AND RISER PIPES 
.1 The collection, extension and riser pipe locations are to be shown on the design drawings. Collection pipes are to be placed into radon rock (gas permeable venting layer) having a minimum layer of 100mm.

.2 The collection, extension and riser pipes are to consist of a minimum Schedule 40 non-perforated smooth walled 100mm (inside) diameter rigid pipe of PVC, High Density PE or ABS construction.
.3 The collection, extension and riser pipes are to be installed in accordance with the EPA/625/R-92/016 - 1994 Radon Prevention in the Design and Construction of Schools and Other Large Buildings document. 
.4 A single vertical riser pipe is to be installed at each suction pit and cage location and extend from the suction pit and cage to a minimum of 300mm above the finished floor slab and capped. As this is a rough-in system, the vertical riser must not be extended through the roof.
.5 The vertical riser pipe above the finished floor slab must be in a feasible location approved by the C-NRPP Certified Mitigation Professional that would allow future extension of the riser pipe to the exterior of the building should post occupancy radon testing determine that mitigation is recommended under the Health Canada Guidance.  

.6 The system design may use collection piping or sleeves to draw radon gas from multiple sub-slab areas to a single suction pit, to minimize the number of suction pits. This would require holes to be created, as shown in the design, through the perimeter grade beams, foundation walls, footings and strip footings to allow piping to run through.
3
Execution

3.1
INSTALLATION
.1      Contractor to review footing, wall and grade beam building construction drawings, and review radon mitigation rough – in system design drawings and specifications to ensure proper understanding before installation.  Deficiencies during installation are to be corrected in accordance with this specification and as per instructions from the C-NRPP Certified Mitigation Professional.
.2 Each individual sub-slab area isolated by building footings, foundation walls or grade beams is to be connected to an installed radon roughed-in mitigation system. The system design may use collection piping to draw radon gas from multiple sub-slab areas to a single suction pit, to minimize the number of suction pits. 
.3 The contractor to contact the C-NRPP Certified Mitigation Professional, for the first (1st) site inspection, to inspect and document all relevant materials and products brought to the site for the purposes of radon mitigation rough-in system. C-NRPP Certified Mitigation Professional must request a copy of the Pit Certification. 
.4 Prepare sub-grade surface prior to installation of the concrete pad, geotextile fabric, suction pits and cages, and collection, extension and riser piping, as per the elevations specified in the building construction drawings and radon mitigation rough – in system design drawings and specifications.  

.5 Place geotextile fabric layer over the entire sub-grade surface, with sufficient overlaps as per the manufacturer’s requirements.
.6 Construct and install the suction pits and cages as close to the center of the sub-slab area as practicable, as per the radon mitigation rough – in system design drawings and specifications and manufacturer’s requirements. 
.7 Install collection/extension/riser pipes in locations as per the radon mitigation rough – in system design drawings. 
.8 The collection pipes are to be placed within the gas permeable venting layer. 
.9 All pipe joints are to be solvent welded and fully inserted into coupling or fitting to ensure joint integrity as per manufacturer’s instructions.

.10 If the riser pipe penetrations through the floor slab cannot be installed in the center of the sub-slab area, an extension pipe must be installed so that it extends from the center of the suction pit and cage to the preferred pipe slab penetration location.

.11 Riser pipe floor slab penetrations are not to interfere with planned future use of the interior space. Confirm riser pipe penetration locations with the C-NRPP Mitigation Professional on site prior to installation. 

.12 The space around the riser pipe installations must be considered for possible future pipe extensions. Future exterior exhaust locations are to be located a minimum of 2.0 meters from any opening in the building or adjacent building.
.13 Riser pipe installations are to ensure the same sized exhaust pipe extensions can be made to the exterior of the building through the wall or roof system, if required in the future. 

.14 The radon rock (gas permeable venting layer) is to be constructed by placing, grading and compacting (if required structurally) it over the entire sub-grade surface, geotextile layer and collection/extension/riser piping. Ensure the suction pit and cage area remains clear of the gas permeable venting layer (radon rock). At completion of the substrate, component and gas permeable venting layer, the Contractor is to contact the C-NRPP Certified Mitigation Professional for the second (2nd) site inspection, to inspect the installation of this portion of the system prior to the membrane barrier installation.  When acceptance of the substrate, component and gas permeable venting layer installation has been provided by the C-NRPP Certified Mitigation Professional, the membrane barrier system construction can commence. 

.15 Membrane barrier system is to be placed over the radon rock (gas permeable venting layer). All membrane overlaps and sealing is to be done as per the manufacturer’s requirements and specifications.
.16 The membrane is to be terminated with an upturn at the perimeter grade beams, foundation walls, footings and strip footings, and terminate between the beam, wall or footing and finished floor slab. Membrane is to terminate midway through the floor slab and be sealed and secured using a Termination Bar, mechanically fastened to the beam or footing on 300mm centers. Sealant to be applied to junction between membrane to footing, wall or beam, above Termination Bar.  

.17 Membrane barrier system is to be installed and sealed around all vertical penetrations with sufficient overlap and using an air/vapour barrier membrane (self-adhering type) of minimum 2mm thick, sealant and construction tape or chemical welded seams as per manufacturer’s requirements and specifications. At completion of the membrane barrier system, Contractor is to contact the C-NRPP Certified Mitigation Professional for the third (3rd) inspection and testing, to inspect the integrity of the membrane barrier system and conduct depressurization testing of the system. 
.18 When acceptance of the membrane barrier system installation has been provided by the C-NRPP Certified Mitigation Professional, the floor slab construction can commence. 
.19 Do not to puncture the membrane during floor slab construction. To limit membrane puncture during floor slab construction, items such as rebar chair supports designed with a wide base (instead of legs) are to be used to better spread the rebar load.

.20 Once concrete floor slab has cured sufficiently to allow work to proceed on it, clean joint surfaces in accordance with manufacturer’s instructions and seal all finished floor slab perimeter cold joints and any other floor slab penetration junctions between dissimilar materials using high quality sealants suitable for use on each subject material surface. Test sealant to confirm adhesion with all surfaces prior to use. Joints are to be pre-designed to accommodate anticipated movement.

.21 The above slab exposed open top of the riser pipes must be capped and 100% solvent welded to provide a complete seal. 

.22 The above slab exposed riser pipe and cap are both to be labeled to identify them as part of the “Radon Mitigation Rough-in System”.  At completion of the slab perimeter and penetration sealing and capping and labeling of the exposed riser pipes, Contractor is to contact the C-NRPP Certified Mitigation Professional for the forth (4th) inspection of the completed installation. 
.23 When acceptance of the completed installation has been provided by the C-NRPP Certified Mitigation Professional, the radon mitigation rough-in system is considered complete. 
.24 Deficiencies in the radon mitigation rough – in system are to be corrected in accordance with this specification and as per instructions from the C-NRPP Certified Mitigation Professional.

END OF SECTION
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