
Residential Radon Mitigation 

Commentary  
(A section by section discussion of the new radon requirements) 

 

The 2010 Oregon Legislature adopted Senate Bill 1025 which mandated the 

adoption of a radon mitigation standard with an effective date of April 1, 2011. The 

new law affects new residential and commercial construction in specific Oregon 

counties. This commentary reflects the requirements applicable to residential work 

regulated by the Oregon Residential Specialty Code (ORSC), which includes one- and 

two-family dwellings and townhouses.  

Structures regulated under the Oregon Structural Specialty Code (OSSC), and 

apartments (R-2 & R-3 occupancies) under OSSC, Appendix N, are addressed in the 

OSSC, Sections 1811 and 1812. Section 1811 deals with public buildings, and will not go 

into effect until January 1, 2013. All occupancies classified as R-2 or R-3 regulated 

under Appendix N will be regulated under OSSC, Section 1812. Section 1812 has an 

effective date of April 1, 2011. 

Except for general formatting styles, the provisions in Section 1812 are 

substantially  identical to Appendix F, with a couple of exceptions. Section 1812 only 

provides two methods for crawl space radon mitigation, where as Appendix F provides 

a third option.  Section 1812 also limits the area that can be served by a single vent 

stack to a maximum of 2,000 sq. ft., where-as Appendix F does not have an area 

limitation. Therefore for simplicity reasons, this commentary will focus on and make 

reference to the provisions for radon mitigation as found in ORSC, Appendix F.  

Appendix F is broken into three specific sections. Section AF101 establishes the 

scope of the appendix and includes SB 1025 in a box for reference. Section AF102 

defines the specific terms related to the appendix, and Section AF103 discusses the 

construction techniques for radon mitigation. 

Section AF101 mandates radon mitigation in the following Oregon counties; Baker, 

Clackamas, Hood River, Multnomah, Polk, Washington and Yamhill.   

 



Section AF103 is broken down into several subsections, but can be categorized 

into two main construction categories; slab-on-grade or slab-below-grade 

(basements) and crawl space construction. Slab-on grade and slab-below-grade 

construction includes concrete slabs as-well-as any other floor system with direct 

contact to the ground. 

Section AF103.2 specifically deals with sub-grade preparation for slabs. When a 

sub-slab depressurization system is to be used, it is necessary to correctly prepare 

the base prior to the installation of a soil-gas-retarder. The use of aggregate, or 

sand overlaid with drainage matting, or any other approved gas-permeable material 

or system is required beneath all concrete slabs or similar floor systems in direct 

contact with the ground. The layer of material must be located so that it protects 

all interior floor areas of the building. Where aggregate or sand are used, they 

must be placed in a uniform layer at least 4 inches thick. The sand must also be 

overlaid with a drainage matting material that will assist in causing the soil gases to 

travel in a lateral direction. 

Section AF103.3 deals with the soil-gas-retarder materials. An acceptable 

sheeting material must be installed on top of the gas-permeable base layer. The 

material is to be a minimum 6-mil polyethylene membrane or any other flexible 

sheeting that provides equivalent protection. The soil-gas-retarder resists the 

vertical flow of radon gas into the slab or other type of floor assembly. Therefore, 

the membrane must cover the entire floor area of the building with joints 

adequately lapped and penetrations tightly sealed.  Any tears, rips, or punctures 

are to be adequately repaired with additional sheeting material. 

Section AF103.4 (and ensuing subsections) identifies the various points at which 

radon may enter the building and specifies the appropriate methods for sealing or 

otherwise protecting the potential entry routes. This section applies to both a slab 

or crawl space.  



 
It is typical for a floor slab or other type of floor assembly to be penetrated by 

plumbing, mechanical and electrical components. Polyurethane caulk or an equivalent 

sealant material must be installed at all penetrations created by the passage of 

piping, vents, conduit, cable, or other items penetrating the floor. The sealant is to 

be installed in accordance with the recommendations of the caulking manufacturer. 

Where joints occur within a concrete slab floor or at the point where the floor 

intersects the foundation walls, they must be filled with an appropriate caulk or 

sealant material. All loose material must be removed prior to installation of the 

sealant material. Polyurethane caulk or any other type of elastomeric sealant will 

allow for slight movement of the penetrating items without reducing the integrity 

of the seal.  

Condensate drains that pass through the floor system are to be run to the 

exterior using non perforated pipe or must be provided with an approved trap. 

A gasketed or sealed lid must be provided on any sump pit that serves as the end 

point for a sub-slab or exterior drain tile loop system. Such a lid is also required if 

the sump pit is open to the soil. The sump lid must be designed to accommodate the 

vent pipe where the sump is used as the suction point in a sub-slab decompression 

system. Where used as a floor drain, the sump pit lid is to be equipped with a 

trapped inlet.  



 

Where ductwork passes through or is installed beneath a concrete floor slab, the 

ducts must be free of seams that may allow air and gas to enter the duct system. 

Seams are only permitted where it can be demonstrated that the air-handling 

equipment will maintain continuous positive pressure within the ducting. In such 

situations, the seams must be sealed to eliminate any air leakage. All duct work must 

be performance tested in accordance with ODOE duct testing standards. Ductwork 

passing through a crawl space must have seams and joints sealed by one of the 

methods prescribed in Section M1601.3.1. This will allow the use of fibrous glass and 

seamed metal ducts and field fabricated ductwork. Again, all duct work must be 

performance tested in accordance with ODOE duct testing standards. 

In addition to above penetrations, crawlspace access under Section R408.3, 

under-floor mechanical equipment access per Section M1305.1.4, or any other 

access point from the habitable space into the crawl space, such as doors or panels 

must be closed and gasketed to create an airtight separation. 

It’s important to remember, the requirements for sealing of all penetrations as 

addressed in Section AF103.4 is mandatory, and are in addition to any of the following 

specific requirements found in Sections AF103.5 and AF103.6. 

 

Section AF103.5 specifically addresses crawl spaces, and 

provides three ways to accommodate radon mitigation. 

 

The first method is found in the exception under AF103.5. This method allows 

for a mechanically ventilated crawlspace system as described in Section R408.2, 

Exception 2. This exception does not require any further mitigation other than the 

sealing requirements found in AF103.4, as discussed above.   

 
 



 

R408.2, Exception 2; 

2.  Ventilation openings are not required in the foundation 

when a continuously operated mechanical ventilation system is 

installed. The system shall be designed to have the capacity to 

exhaust a minimum of 1.0 CFM (0.5 L/s) for each 50 square feet 

(4.6 L/s) of under-floor area. The ground surface shall be 

covered with an approved ground cover material. 

 

The second method is described in Section AF103.5.1 and is called a “Passive 

sub-membrane depressurization system”. This system requires foundation 

ventilation, installation of a soil-gas-retarder, and a vent stack. The vent stack is 

not required to be fan assisted, but is required to be accessible for later 

installation of a fan. This method also requires the installation of an electrical 

supply for that future fan, and must be pre-wired for a “system failure” alarm (See 

Section AF103.12).   

 

The third method requires foundation ventilation per R408.1 (1/150 with no 

further reductions.), foundation ventilation openings per R408.2 (Operable louvers, 

dampers, or other means to temporarily close-off vent openings are not allowed.), 

the testing of building tightness with a blower door test, and the installation of a 

whole-house ventilation system. A mechanical exhaust, supply, or combination 

system providing building ventilation rates per Chapter 11, Table N1101.1(3) or 

ASHRAE 62.2 will meet this requirement. Obviously the blower door test will need 

to be performed prior to final approval and after all other aspects of the house 

construction are completed.  



 

Section AF103.6 specifically addresses basements and slab-on-

grade construction. 

This section provides one basic method of radon mitigation, by use of a vent 

stack system. As with the vent stack described above (AF103.5.1.3), the minimum 

requirement is a “Passive sub-membrane depressurization system”. Section 

AF103.6.1 describes in detail several options including inserting a vent pipe into the 

sub-slab aggregate materials by use of a “T” fitting or equal embedded in the 

aggregate, or the use of an interior perimeter drain tile loop or through a sump. 

This section also addresses the use of multiple vents (Sub-section AF103.6.2) when 

interior footings or other barriers separate the sub-slab aggregate. When multiple 

venting is required, the vent pipes may terminate individually above the roof or may 

be connected to a single vent stack. 

                  
     Single Stack           Double Stack 

 



The remaining sections are generic in nature and apply to both 

slab and crawl-space construction. 

(Section AF103.7) When a “Passive sub-membrane depressurization system” is used, 

whether for a slab or crawl-space, the ground beneath the floor slab or soil-gas-

retarder shall be properly prepared to provide positive drainage to the stack location. 

(Section AF103.8) To accommodate the future installation of a fan, access to the 

radon vent stack-pipe must be provided through the attic or other non-habitable 

space. If an approved rooftop electrical supply is provided, the access from the 

building’s interior is not necessary. 

(Section AF103.9) Radon venting systems must be adequately identified to reduce 

the potential for improper use or modification. The identification is required for every 

floor level and in all accessible attics where the radon vents are exposed and visible. 

At a minimum, the identification label must state: “Radon Reduction System.” 

(Section AF103.10) When dealing with a structure that combines a basement with a 

crawl space, or a slab-on grade with a crawl space, separate radon mitigation shall be 

provided for each individual type of foundation system. Again if vent piping is used, it 

must extend above the roof, either as an individual vent or as a single vent termination 

connected to multiple vents. 

(Section AF103.11) When other provisions of the code are applicable to the 

installation of a radon reduction system, they are only applicable to the extent 

prescribed by the code. Specific references are made in this appendix to Section 

M1601 for joints in air ducts and plenums in unconditioned spaces, Section R602.8 for 

fire stopping in concealed spaces and Chapter 11 for whole house ventilation systems. 

(Section AF103.12) Although this appendix only requires a venting system to be a 

“Passive depressurization system”, it is possible a conversion to an active system may 

occur some time in the future. In anticipation of such an occurrence this appendix 

requires an electrical circuit be provided to an approved electrical box. The box should 

be located in the attic or other location that will provide access to the vent pipe. An 

active system will also require a “system failure” alarm, so in anticipation of this alarm 

an additional electrical supply must be provided at the anticipated future “system 

failure” alarm location. Examples of system failure warning devices are: a liquid gauge, 

a sound alarm, a light indicator, and a dial (needle display) gauge. The warning device 

must be placed where it can be seen or heard easily. The location and type of “system 

failure” alarm should be determined by the contractor (and/or home owner) and should 

be identified on house plans at the time of submittal for plan review. 

Additional questions?  

Contact Micheal D Ewert at 

503-373-7529 or 

mike.d.ewert@state.or.us  

 



Examples of System Failure Warning Devices 

 

Dynameter 

        

 

 

 

 

 

 

 



Example of a Home Radon Testing Device  

 

 


