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Anecdotal Observations
 Observations led me to believe that in 

my area indoor radon concentration 
is highest in late Summer/early Fall.

 Lung counts at Mound sometimes 
high in the morning, normal in 
afternoon, only in late Summer/early 
Fall.
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Anecdotal Observations
 Outdoor measurements in Mound’s 

monitoring networks around sites in PA, NJ, 
and NY highest in Summer.

 Air filters stored in lab, used for 
measurements of radon decay products,  
always had higher backgrounds in late 
Summer/early Fall but low in Winter.
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Why Does This Happen? 
(My Opinions)

 Long periods of no rain, calm winds, 
thermal inversions

 Clay soil is hot, dry and cracked
 Source of radon and ease of diffusion 

(diffusion coeffient) is greatest during this 
time

 Around October/November, conditions 
change and radon goes down
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Needed Data
 Because my observations were not based on 

experiments, hard data, I wanted actual data 
showing this.

 I performed a year-long study in 2008-2009, 
using CRMs and other devices at Bowser-
Morner and in my home office.

 I presented results at the Symposium in 2009 
in St. Louis.
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Hourly Measurements
(BMI-closed conditions-overall average 4 pCi/L)

CRM 1: 8777 of 8784 hours = 99.9%

CRM 2: 8777 of 8784 hours = 99.9%
Sept 3-4
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Hourly Measurements
(Home-not closed-overall average 8 pCi/L)

CRM 1: 8742 of 8784 hours = 99.5%

CRM 2: 8767 of 8784 hours = 99.8%
Aug 19
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Recommendations
 Never assume ANYTHING about 

radon. Generalizations nearly always 
are proven wrong at least sometimes.

 In my area, measure in the Winter 
but also measure in the dog days of 
late Summer/early Fall.
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Why measure at my church?

 My church had a daycare; concern 
for the children and daycare staff

 The church office area had instances 
where it was obvious that soil gas was 
getting into the rooms.

 Both of these areas were occupied 
more than any other areas.
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Year-long Measurement Study
 I wanted a year-long study done by a 

measurement specialist licensed in Ohio so it 
would be official; David Metzger volunteered 
his time and services.

 Rad-Elec, Inc. provided the devices that 
David used at no charge.

 A huge thanks to both David and Rad-Elec.
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Many Thanks
 Thanks again to David Metzger and 

to Rick Stieff of Rad-Elec.
 Thanks again to the companies that 

donated devices and lab analyses for 
the year-long study back in 2008-09.
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Now, David will discuss the Long Term 
Measurement performed in the Church 

and Day Care Facility 



Long Term Testing Reveals 
Interesting Seasonal Variations

David Metzger
1st Option Radon Measurement

Amherst, Ohio



Case study of a Dayton area church
daycare and pre-school center
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A look at several testing durations over time at the same site.

      The purpose: 
  1. Evaluate the potential health risk to the children, staff and other
             occupants posed by radon concentrations in the facility
  2. Gain a better understanding of the seasonal variations in radon
             concentrations in areas around Dayton. 
  3. Compare the effectiveness of various test durations within the 
             same facility.



Building Footprint
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Foundation & Features
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INFO ONLY TESTING!

This was not a formal measurement.
MALB protocols were not followed.

It was decided to test two locations in each regularly occupied area of the facility. 
Six of the potential 34 test locations were tested.
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Initial Short Term Testing Performed in November, 2019 in 6 selected areas

Daycare 
Wing

Nursery

Pre-School & Misc.

Church 
Office

Daycare Office

Room 5

Church Office

Assoc. Pastor

Rm 35

Herbster 
Room

Church 
Office



RESULTS OF THE INITIAL MEASUREMENT

5 of the 6 test locations 
proved to have elevated 

radon concentrations
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Initial Short Term Testing ● Performed in November, 2019 in 6 selected areas

Daycare Office

Daycare 
Wing

Nursery

Pre-School & Misc.

Daycare Office

Room 5

Church Office

Assoc. Pastor
Rm 35

Herbster 
Room

4.7 pCi/L

4.3 pCi/L

4.7pCi/L

2.1 pCi/L

10.8 pCi/L

11.8 pCi/L



Certainly, The Weather Has An Impact.
When drought like conditions occur, the heavy clay soil in many areas around 
Dayton cracks deeply as it dries. Those cracks will go down hundreds of feet 
creating radon pathways.

Indoor EnvironmentTM 2023 - Radon and Vapor Intrusion Symposium

{ T 0.15”



Indoor EnvironmentsTM 2023 - Radon and Vapor Intrusion Symposium

This weather 
was pretty 
typical of the 
precipitation 
Dayton had 
received for 
months

0.13” 0.3” 0.5” 0.96”
T

5 days with some rain in October
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0.3” 0.78”

0.07”

That is barely 3” of rain
in the last 4 months

Weather data: Compliments of www.WeatherUnderground.com 



1. An awareness of the radon situation, and 

2. Realization that funds for professional testing and, if necessary,
    mitigation were not available in the church budget. 

Issue #2 was resolved by donations from a licensed/NRPP certified 
measurement professional and the generosity of the device 
manufacturer. 
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This initial testing created two issues:



Performing long term testing to gain a better 
understanding of the annual radon exposure 
left 2 options:

         Alpha Tracks

       Electret Ion Chambers.

Long Term Testing
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Rick Stieff of Rad Elec, Inc. offered to 
provide enough long term EPERM® 
devices for duplicate device deployment for 
a full year. 

So, we were in business! 
(The business of saving lives)…
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January 9, 2020  -  Device Deployment
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Indoor Environm
ents TM 2023 - Radon and Vapor Intrusion Sym

posium

Indoor EnvironmentsTM 2023 - Radon and Vapor Intrusion Symposium



Indoor EnvironmentsTM 2023 - Radon and Vapor Intrusion Symposium



Indoor EnvironmentsTM 2023 - Radon and Vapor Intrusion Symposium



After 6 months we analyzed 9 of those locations 
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6 month long term measurement
In June we analyzed 9 selected test locations for future 
comparison to the full year deployment
Here is what we found:
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SIX MONTH ANALYSIS - JUNE 25, 2020 
OF 9 TEST LOCATIONS
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Daycare 
Office

Daycare 
Wing

Nursery
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2.0 pCi/L

1.0 pCi/L

1.8 pCi/L

1.2 pCi/L

1.4 pCi/L

5.1 pCi/L
4.3 pCi/L 4.4 pCi/L

4.7 pCi/L



TWELVE MONTH 
LONG TERM 

MEASUREMENT

AFTER 12 MONTHS, 
THERE WERE NO TEST 

LOCATIONS ABOVE 
4.0 pCi/L
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SIX MONTH ANALYSIS - JUNE 25, 2020 OF 9 
TEST LOCATIONS
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2.0 pCi/L

1.0 pCi/L
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1.2 pCi/L

1.4 pCi/L

5.1 pCi/L4.3 pCi/L 4.4 pCi/L4.7 pCi/L



Daycare 
Office

Daycare 
Wing

Nursery

TWELVE MONTH ANALYSIS – JANUARY 21, 2021 
OF 9 TEST LOCATIONS
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2.0 pCi/L

1.0 pCi/L

1.8 pCi/L

1.2 pCi/L

1.4 pCi/L

2.6 pCi/L 3.2 pCi/L 2.6 pCi/L3.6 pCi/L

lll

l



Assumptions and Generalizations

● In Ohio, it is generally understood that radon 
    concentrations are higher in winter months than
    during the summer months.

● Long Term Tests lasting for 6 months, containing 
    at least 2 HVAC cycles that are typical of annual 
    conditions provide a good representation of    
    annual radon exposure.
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One thing we all know: Radon does the darndest things!

Phil pointed out that “Generalizations are nearly always  
are proven wrong – at least sometimes.”

As Bruce Sneed reminds us:  
   The answer to all radon questions is: 

“It Depends …”
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