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Radon Sources and Entry Points
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Indoor Air Contribution Sources: 
• Soil gas: 90–95%   
• Emanation: 3–5%  
• Water supply: 1–2%  



Preferential Pathways (1)



Preferential Pathways (2)



Foundation Types (1)
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Foundation Types (2)
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Foundation Types (3)
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Qualified Radon Professional (QRP)

• Credentialed by the National Radon Proficiency 
Program (NRPP) or National Radon Safety 
Board (NRSB) and certification/licensure for 
state where work is being done, if applicable. 

• Direct (onsite) supervision for all radon testing 
and mitigation activities. 

• Responsible for all radon reporting; testing and 
mitigation supervision; and operation, 
maintenance, and monitoring (OM&M) 
supervision. 

Environmental Law Institute    Database of State Indoor Air Quality Laws – 
Radon Excerpt   eli.org  40 states with radon law(s) in effect
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https://www.eli.org/sites/default/files/docs/greenbuilding/2021_radon.pdf


Multifamily Mitigation Standard (RMS-MF)

Key Components: 
• RMS-MF 2018 w 12/20 Revisions
• Qualified Contractors 
• Health and Safety
• Project Communication 
• System Design 
• System Installation 
• Building Clearance
• OM&M
• Chemical Vapor Intrusion

standards.aarst.org 9

https://standards.aarst.org


Project Communication: Staff
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Project Communication: Residents
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Mitigation System Design – Decision Flowchart

Key Components: 
• Documentation Review (offsite) 

§ Measurement Report 
§ Known Hazards 
§ Building Plans/Operation Specifications 

• Building Investigation (onsite/offsite) 
§ Foundation Type/Condition 
§ HVAC System/Specifications 
§ Other Mechanical Systems/Specifications 
§ Extraction Point/System Routing Options 
§ Electrical Options 

• Diagnostic Investigation (onsite) 
§ Pressure Field Extension (PFE) Analysis 
§ Collateral Mitigation Analysis 12



Mitigation System Design – Building/Diagnostic Investigations (1)

Pilot Test: 
• Pressure, Resistance, Vacuum 
• Radius of Influence (ROI) 
• Sub - Slab Obstructions 
• Collateral Mitigation 

*GPR/Utility Clearance 

Building Evaluation: 
• Vent Pipe Routing 
• Fan Location 
• Discharge Location 
• Electrical Configuration
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Mitigation System Design – Building/Diagnostic Investigations (2)
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Mitigation System Design – Building/Diagnostic Investigations (3)
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Mitigation System Installation – Extraction Point Options
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Mitigation System Installation – Routing Options 
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Mitigation System Installation – Discharge Options 
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Mitigation System Design – Design Documentation

Key Components: 
• Extraction Point Location/Specs 
• Vent Pipe Location/Specs 
• Discharge Point Location/Specs 
• Fan Location/Specs 
• Sealing Specifications 
• Electrical Specifications 
• Other Project Specifications 

§ Worker Health and Safety 
§ Post - Mitigation Testing Specifications 
§ OM&M Specifications
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Mitigation System Installation, Exterior 



Mitigation System Installation, Interior 



Mitigation Project Clearance/Long-Term Stewardship

Key Components: 
• Building Clearance – MAMF 2017 w 

1/21 Revisions 
§ 100% Ground Contact / 10% Upper 

Level 
• OM&M Program 

§ Quarterly Inspections 
§ Annual Inspections 
§ 2  -  Year Testing (Impacted Locations)  
§ 5 - Year Testing (Property) 
§ Routine/Non-Routine Maintenance

22



Mitigation Costs

Average radon testing and/or mitigation costs in single - family, multifamily, and large 
buildings developed for FHA    -    insured properties.    
• Single - Family Residential Buildings 

§ Average cost range for testing: $100 to $275 per unit 
§ Average cost range for mitigation: $1,500 to $3,000 per unit 

• Multifamily and Large Buildings 
§ Average cost range for testing: $50 to $80 per unit 
§ Average cost range for mitigation: $2,500 to $4,000 per unit 

Notes: 
• Average testing cost range assumes one short - term device deployed over one foundation area; required QA controls 

are implemented. 
• Average mitigation cost range assumes use of sub - slab depressurization mitigation technology, and all mitigation 

costs are included: (1) diagnostic design testing; (2) mitigation system installation; (3) post - mitigation testing; and (4) 
final report with OM&M program plan. 

• The costs for radon testing and/or mitigation in a specific geographical location may vary. 23



Mitigation Project Example – Costing 

Installation Cost – 26 GCU > 4.0 pCi/L Contractor A Contractor B
Pre 
§

-mitigation clearance testing – 9 units
4 units removed from mitigation plan – Contractor B $0 $1,435

Pilot testing/building characterization $0 $6,000
Mitigation system installation 
§ Per unit cost: $1,285 – Contractor A, 26 Systems
§ Per unit cost: $2,350 – Contractor B, 16 Systems

$33,410 $37,600

Post-mitigation clearance testing – 26 Units $1,500 $2,025
OM&M program plan $0 (not included) $500
Installation Cost Total $34,910 $47,560
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Mitigation Project Example – Costing

OM+M – 26 GCU > 4.0 pCi/L Contractor A Contractor B
2 - Year Testing Cycle – Mitigation 
§ $2,000(+/-), 26 Units $34,000 $34,000

5 - Year Testing Cycle – Non - Mitigation 
§ $7,500 (+/-), 140 Units $45,000 $45,000

5 - Year Mitigation System Maintenance 
§ $550 (+/-) per system, routine/non-routine $85,800 $52,800

1 - Year Mitigation System Operation 
§ $168 (+/-) per system, electric consumption, air 

leakage
$152,880 $94,080

OM&M Cost Estimate Total (35-Year Assumption) $317,680 $225,880

< 5 years to return 100% of installation cost difference, $92,000 (+/ - ) cost of ownership 
advantage
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Contact Information

Kyle Hoylman 

President, AARST  
Chair, Standards Consortium 

Phone: (502) 272 - 2660 
Email: KEH@protectenv.com 

mailto:KEH@protectenv.com
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