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Learning Objectives

➢What is radon?

➢What are the health risks? 

➢ Testing and Mitigation

➢What do Real Estate Professionals need to know?
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What is Radon?
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What is Radon?

➢ Byproduct of Uranium decay

➢ Found in rock, soil and ground water 

➢ Senseless radioactive gas

➢ No symptoms or allergic reactions
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Radioactive Decay
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Radon is a radioactive gas that comes from the natural 

decay of uranium that is prevalent in our soils

Radon decomposes into 

radioactive particles that 

become lodged in your lungs
Radon Polonium Alpha (Helium)

Alpha particle decay



Radon Cloud Chamber
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https://www.youtube.com/watch?v=VFVZU2YwwJ4

https://www.youtube.com/watch?v=VFVZU2YwwJ4


How is radon measured?

➢ Curie (Ci): radioactive decay of Ra-226 over 24-hour period 

➢ pCi = 1 trillionth of a Curie

➢ 4 pCi/L = 12,787 alpha particles/liter/day
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Marie Curie (1867-1934)
Theory of Radioactivity

The EPA “Action Level” is 4 pCi/L
Surgeon General recommends against long-term average 

exposures above 4 pCi/L 



Where is Radon Found?
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Where is Radon Found?
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EPA Radon Zone Map 

(1993)

Areas with potential for elevated 

indoor radon levels

➢ Average Radon    > 4 pCI/L

➢ Average Radon    2-4 pCi/L

➢ Average Radon    < 2 pCI/L



Radon in Colorado
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CDPHE Zone Classification

➢ Every county is Zone 1

50% of homes test above 4 pCi/L

➢ Colorado ranks 7th in the 

nation for highest potential 

radon risk

Source: CDPHE Radon Outreach Program and Colorado Environmental Public Health Tracking



Radon in Fort Collins
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pCi/L < 4.0

4.0 < pCi/L < 10.0

pCi/L > 10.0

2018

52%

34%

14%

Almost half of all 

homes test above 

4.0 pCi/L



How Does Radon Get Into Homes?
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How Does Radon Get Into Homes?
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➢ Crawlspaces and sumps

➢ Foundation joints and cracks

➢ Plumbing protrusions

➢ Well water

➢ Granite and building materials?



Home Depressurization
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➢ Homes typically under negative pressure
➢ Exhaust fans

➢ Dryer

➢ Furnace/AC 

➢ More prevalent in colder months
➢ Stack Effect – warm air rises

➢ Windows & doors closed

January is Radon Action Month



What Are the Health Risks?
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What Are the Health Risks?

Radon is a Class A Carcinogen
• Asbestos, benzene, tobacco

• Radiation (UV, Ionizing)

➢ 2nd leading cause of lung cancer

➢ No noticeable side effects

Risk = Level * Exposure
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Radon Risk in Perspective

➢ Lung cancer is deadliest form of cancer

➢ 15% of all lung cancer are radon related

➢ 21,000 deaths per year (U.S.)

Colorado: 500 deaths annually
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Radon Induced Lung Cancer



How Do We Know?
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➢ First reported 1879 – Miner’s Disease

➢ 1949: Uranium miners study in Colorado Plateau

➢ 1995: Lung Cancer in Radon-Exposed Miners and 

Estimation of Risk from Indoor Exposure                   

(11 studies of radon-exposed miners) 

➢ 2001: Review of Residential Radon Case-Control 

Epidemiologic Studies in the U.S.                               

(7 residential North American Studies)

➢ 2005: Radon in Homes and Risk of Lung Cancer     

(13 European studies)
EPA: Health Risks of Radon: https://www.epa.gov/radon/health-risk-radon



Testing for Radon
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Short Term Test Kit: 3-7 days
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➢ Snapshot of current radon levels

➢ Inexpensive - $6

➢ Closed House Conditions

➢ Time Sensitive



Long Term Test Kit: 90 Days – 1 Year
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➢ Average radon level over test 

period

➢ Inexpensive - $20

➢ Normal living conditions in home

➢ A 1-year test is considered the 

most accurate method to test a 

home



Continuous Radon Monitor (CRM)
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➢ 48 hour minimum test

➢ Closed house conditions

➢ Track temperature and pressure

➢ Preferred method for real estate



Testing Protocols

➢ Test the lowest occupiable level

➢ Not in crawlspace or attic
(living space)

➢ Not in closet, kitchen, bathroom
(humidity)

➢ Away from doors, windows, exterior 

walls, vents, and fans
(ventilation)

➢ Closed-house conditions
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Closed-House Conditions

➢ Start 12 hours prior to testing

➢ Maintain constant temperature and pressure

• Windows and doors closed

• No Attic fans, window A/C unit, swamp 

cooler, fireplace

➢ Central Heating and AC operating normally

➢ Radon mitigation fans operating
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Sample



Interpreting Test Results

“People should not have long-term exposure to indoor radon 

levels of 4.0 pCi/L or more.  This an economic guidance rather than 

a level below which no risks exists” (EPA)

• 6176 pCi/L  Highest recorded level in US (PA - 2016)

• 598 pCi/L    Highest recorded level in Larimer County (80545 - 2013)

• 277 pCi/L    Highest recorded level in Fort Collins (80526 - 1999)

• 4.0 pCi/L EPA Action Level

• 2.7 pCi/L WHO action Level

• 2.0 pCi/L Target level for mitigation

• 0.4 pCi/L Average outdoor radon level
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Every Home Should Be Tested

Test the home even if …

➢ No basement (slab or crawlspace)

➢ Basement is unused or unfinished

➢ Townhouse or condo

➢ Already has a mitigation system

➢ Neighbor has already tested
26

… except maybe this one



Radon Mitigation
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Mitigation Methods
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➢Ventilation

➢Positive Pressure

➢Depressurization



Sub-Slab Depressurization
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➢ Sub-slab collection pit

➢ 3-4” PVC pipe 

penetrating slab

➢ Optional fan



Crawlspace Conditioning
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➢ Plastic membrane sealed around the edges

➢ PVC pipe under membrane

➢ Optional fan

➢ Keeps crawlspace dry



Properly Installed Systems
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➢ Fan Location (fans can leak!)

Outside or above living space

➢ Discharge Point

10 feet away from openings

➢ Moisture reduction benefit!

CDPHE: Measuring and Mitigating Radon in Colorado

https://www.fcgov.com/airquality/files/cdphe2018_measuringmitigatingradon.pdf

https://www.fcgov.com/airquality/files/cdphe2018_measuringmitigatingradon.pdf


Passive vs Active System
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➢ Passive systems can reduce radon 

potential by 50%



Radon Mitigation Works!
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• Retest 24 hours 

after completion

• Retest every few 

years



Cost of Mitigation
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Improvement Cost Comparisons

epa.gov/radon/consumers-guide-radon-reduction-how-fix-your-home

Cost is a function of:

• Foundation type

• Aesthetics



Radon Resistant New Construction 

(RRNC)
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Radon Resistant New Construction (RRNC)

International Residential Code (IRC) 
Appendix F – Radon Control Methods

➢ Fort Collins 1st to adopt (2005)

All new single-family and duplex housing 

must be equipped with a radon reduction 

system during construction
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https://codes.iccsafe.org/content/IRC2018P4/appendix-f-radon-control-methods



What is RRNC – Appendix F?
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➢Gas Permeable Layer (4” gravel)

➢Plastic Sheeting

➢Sealing and Caulking

➢Vent Pipe

➢Junction Box

Techniques vary for different foundations and site requirements



Real Estate Transactions
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What Should Homebuyers & Sellers Know?

➢Testing and Mitigation not required

➢Colorado: Disclosure is required

➢Fort Collins: Seller required to provide radon information

➢Radon measurement and mitigation professionals must be 

licensed starting July 1st, 2022
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Colorado Seller’s Property Disclosure



Radon Information for Buyers
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bouldercountyradon.orgcolorado.gov/pacific/cdphe/radon-and-real-estate
fcgov.com/airquality/files/radon_rack_card_english.pdf

fcgov.com/airquality/files/radon_rack_card_spanish.pdf



Licensed Radon Professionals

Colorado Revised Statutes

Title 12, Article 165: Radon Professionals
Effective July 1st, 2022

The prevalence of Colorado homes with excessive levels of radon has created a market in 

which unqualified individuals are representing themselves and practicing as radon 

professionals.  

Therefore, to protect the public, it is necessary to establish minimum qualifications for radon 

professionals and to require professionals who possess such qualifications to acquire a license 

before performing radon measurement or radon mitigation.

DORA – Radon Professionals                 https://dpo.colorado.gov/RadonProfessionals
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Certified Radon Professional

➢ National Radon Proficiency Program (NRPP) certification

➢ Training and competency exam

➢ Quality assurance procedures – testing protocols

➢ Proof of annual instrument calibration and performance

➢ Continuing education requirements

➢ Re-certify every 2 years

➢ https://certifiedradonpros.org/co.html

➢ Licensed Radon Professionals - Dept of Regulatory Affairs (DORA)

➢ https://dpo.colorado.gov/RadonProfessionals
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https://certifiedradonpros.org/co.html


Real Estate Transactions

➢ Home inspection

➢ Quick screening to determine the potential for radon

➢ Licensing issue

➢ Testing & mitigation

➢ Use a Radon Professional

➢ Plan for 1 week to test, mitigate, retest

➢ Don’t interpret test results

➢ Provide them with the information they need to make a decision

➢ Negotiation

➢ Who will test, what type of test, where to test

➢ How seller and buyer will share test results and costs

➢ What mitigation measures will be taken and who pays
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Real Estate Transactions

➢ Avoid general statements

➢ Purchase agreement is based upon a radon test
- There will be radon

➢ The house tested safe
- 4.0 pCi/L is an economic guideline, not a safety threshold

➢ Not aware of a problem in this area
- Radon is variable from house to house

➢ Radon isn’t as bad as some people think
- Implies an expert opinion
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Elevated radon level doesn’t mean you need to walk away from the deal.  



Questions?
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Questions?
(before final exam)



Quiz

1. How does radon enter the home?

a) Through cracks in the foundation

b) Through the crawlspace

c) Through plumbing protrusions in the foundation

d) All of the above
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Quiz

2. Which homes should be tested?

a) Only homes with a basement

b) Only homes with a finished basement

c) All homes

d) Only homes without a radon mitigation system
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Quiz

3. What is the main concern with radon in water?

a) Radon can contaminate drinking water making it unsafe to drink

b) Radon can diffuse into the air of a home when used for showers, laundry 

and other purposes

c) Radon in drinking water can diffuse into the soil resulting in an increased 

amount of radon coming through the foundation

d) Radon is not a concern in drinking water
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Quiz

4. What is the minimum amount of time a short-term test should be conducted?

a) 12 hours

b) 24 hours

c) 48 hours

d) 60 hours
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Quiz

5. Which of the following is not true about radon and real estate transactions in 

Colorado?

a) The seller must provide information about radon to the buyer

b) A home is required to be tested for radon prior to the sale

c) Testing for radon must be performed by a Licensed Radon Professional

d) The seller must disclose known radon test results
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Quiz

6. What is the EPA Action Level for radon mitigation?

a) 4.0 pCi/L

b) 4.1 pCi/L

c) 4.0 mmHg

d) There is no safe level of radon
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Quiz

7. How do you find a licensed radon professional

a) The CDPHE radon webpage

b) The National Radon Proficiency Program (NRPP) website

c) The Dept of Regulatory Affairs (DORA) website

d) All of the above
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Quiz

8. If Radon Resistant New Construction (RRNC) is used in the building of the 

home, the homeowner will not need to test for radon in the future

a) True

b) False
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Quiz

9. Which of the following is true about radon?

a) Radon is the 2nd leading cause of lung cancer

b) Radon is a Class A Carcinogen

c) Radon is only a health concern for smokers

d) All of the above

e) A & B only

54



Quiz

10. Which of the following is true about radon mitigation systems?

a) The fan should be located inside the home so it does not get wet

b) Only homes with basements need to have mitigation systems installed

c) A radon mitigation system can terminate anywhere outside the home

d) None of the above are true

55



Radon Aware Colorado

Public Health Radon Reduction Roadmap (PHR3)              Boulder County Public Health – 2015

➢ Promote radon awareness

• Real estate community, Building industry, Policy makers

➢ Criteria

• Attend radon aware informational session

• Provide clients with up-to-date information

• Encourage use of certified radon professionals

➢ Recognition

• Radon Aware listing and certificate

Public Health Radon Reduction Roadmap (PHR3)     Boulder County Public Health – 2015 56

www.radonawarecolorado.org



Questions?
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Thanks for taking the time to learn about radon

It’s a gas!

More information and resources    

fcgov.com/radon

Tony Fourcroy

tfourcroy@fcgov.com


