Radon Concentration Isn’t
Always Highest in Winter

Phillip H. Jenkins, PhD, CHP
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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

> QOutdoor measurements in Mound’s
monitoring networks around sites in PA, NJ,
and NY highest in Summer.

» AlIr 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 coetfient) 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.

> 1 performed a year-long study in 2008-2009,
using CRMs and other devices at Bowser-
Morner and in my home office.

> 1 presented results at the Symposium in 2009
in St. Louis.
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Hourly Measurements
(BMI-closed conditions-overall average 4 pCi/L)
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Hourly Measurements

(Home-not closed-overall average 8 pCi/L)

30 - CRM 1: 8742 of 8784 hours = 99.5%
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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

> 1 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 Stieft 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 1n the Church
and Day Care Facility
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Long Term Testing Reveals
Interesting Seasonal Variations

David Metzger

15t Option Radon Measurement
Ambherst, Ohio



Case study of a Dayton area church
daycare and pre-school center

A-look at several testing durations over time at the same site.

The purpose:
I. Evaluate the potential health risk to the children, staff and other
occupants posed by radon concentrations 1n the facility

2. Gain a better understanding of the seasonal variations in radon
concentrations 1n areas around Dayton.

3. Compare the effectiveness of various test durations within the
same facility:.
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Daycare
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Daycare
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Foundation & Features

Slab on Grade

Inaccessible
basement
housing
mechanicals
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INFO ONLY TESTING!

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

It was deeided to test two locations in each regularly occupied area of the facility.
S1x of the potential 34 test locations were tested.

Indoor Environments™ 2023 - Radon and Vapor Intrusion Symposium



Initial Short Term TeSting Performed in November, 2019 in 6 selected areas
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RESULTS OF THE INITIAL MEASUREMENT

Radon Calculation Dayton Area Church Pre-school & Daycare

V4.2 (16 May 2018)

=S USISI Unlts ‘

Device Electret Start End Total Days In|t|al Final EIC EIC Elevation F ‘ * Error %
Location Serial Numbe Date/Time Date/Time Exposure | Voltage | Voltage Config | Feet R/h pCi/L

Daycare Office, Desk | SKG990 |2019-11-07 10:42 | 2019-11-21 09:47 |
Room 5 Top Shelf st o7 | 00 [ 74 |45 | s | o

Church Offce, oredenz
Assoc. Pastor, Bookshs 201011210956 _15.95 | 558 | 233 [ 16730 | ST | 1007 | 1.00 | P\ 11.8 /| 05 | w1
Herbster Room Nook | SKG9S7 | 2019-11-07 1051 | 2016-11-21 098] _15.96 | 420 | 289 | 1.8475 | ST | 1007 | 100274 | \&.7/ | w5 | o |
Room 35, Shelves | SKU762 | 20161107 1053 2016-11-21 1000] 15,06 | 471 | 307 | 1.8972 | ST | 1007 | g6 | 74 | 24 | wz | 7]

5 of the 6 test locations
proved to have elevated
radon concentrations
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Inltlal Short Term Te Sting e Performed in November, 2019 in 6 selected areas
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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.
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(" Monthly )
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El That is barely 3” of rain
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This initial testing created two issues:

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.

Indoor Environments™ 2023 - Radon and Vapor Intrusion Symposium



Long Term Testing

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

Alpha Tracks
Electret Ion Chambers.
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Rick Stieft of Rad Elec, Inc. offered to
provide enough long term EPERM®

devices/ for duplicate device deployment for
a full year.

S0, we were 1n business!

(The business of saving lives)...
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January 9, 2020 - Devzce Deployment
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Copy Room W/Dupl
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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 1s what we found:
Radon Calculation wmid-test Spike and Sample Testing = Dayton Area Church & Pre-school

V4.2 (16 May 2018) us/si

Location Serial Numbe Date/Time Date/Time Exposure | Voltage | Voltage CF Config Feet CF RN % ERROR
Spike @ BM 0.0937
Spike @ BV :
Spike @ B-M :
Spike @ B-M 2020-05-20 10:15| 90.00 435

—
=
3
@)
Q

— |
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3|3
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hneVeasuemems | || [ | |
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Cay Care Rm 5 [ MAF467 | 20200109 16:0 | 202006-25 1345 | 16789 | 730 | 713
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Herbster Rm :
Room 13 670 | o3 o0 790
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SIX MONTH ANALYSIS - JUNE 25, 2020

OF 9 TEST LOCATIONS

2.0 pCi/L

1.8 pCi/L

1.0 pCi/L
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TWE L VE MONTH Raplqn Calculatioh Spike Testing - bayton Area Church & Pre-school
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Radon Calculation Splke Testing - Dayton Area Church & Pre-school

V4.2 (16 May 2018) usi/si
Units | US

Electret Start End Total Days| |Initial Final Elevation Radon in Air +
Location Serial Number| Date/Time Date/Time Exposure| Voltage | Voltage Feet CF pCilL Average| pCillL
36 MAG165 1/9/2020 15:58| 1/21/2021 14:30| 377.94 | 509 381 790 1.04 : 2.2 23 0.2 7%
MAG590 1/9/2020 15:58| 1/21/2021 14:30| 377.94 | 493 363 790 1.04 - 2.3 ' 0.2 7%
37 MAGO011 1/9/2020 16:12| 1/21/2021 14:30| 377.93 | 427 298 790 1.04 . 24 2.4 0.2 7%
MAG590 1/9/2020 16:12| 1/21/2021 14:30| 377.93 | 433 306 790 1.04 . 2.3 +0.2 7%
Herbster Room  |[MAG173 1/9/2020 15:43| 1/21/2021 14:30| 377.95| 696 584 790 1.04 : 1.6 1.7 0.1 8%
MAG590 1/9/2020 15:43| 1/21/2021 14:30| 377.95| 702 589 790 1.04 . 1.7 ' +0.1 8%
Music office MAG371 1/9/2020 15:26( 1/21/2021 14:30| 377.96 | 700 600 790 1.04 : 1.3 2.4 +0.1 9%
MAG590 1/9/2020 15:26| 1/21/2021 14:30| 377.96 | 745 567 790 1.04 : 3.5 ' 0.2 6%
Storage MAF575 1/9/2020 14:46| 1/21/2021 14:30| 377.99| 744 655 790 1.04 . 0.9 0.9 0.1 12%
MAF553 1/9/2020 14:46| 1/21/2021 14:30| 377.99| 732 645 790 1.04 . 0.9 +0.1 12%
Fellowship Hall  |[MAF810 1/9/2020 17:07| 1/21/2021 14:30| 377.89 | 711 624 790 | 1.04 . 0.9 0.9 |t 12%
back wall MAF553 1/9/2020 17:07| 1/21/2021 14:30| 377.89| 732 645 790 1.04 : 0.9 +0.1 12%
Fellowship Hall  |MAF304 1/9/2020 17:04| 1/21/2021 14:30| 377.89| 739 | 585 790 | 1.04 . 2.8 03 |_t02 6%
West Wall MAF553 1/9/2020 17:04[ 1/21/2021 14:30| 377.89| 732 615 790 1.04 : 1.8 +0.1 8%

Stage in Fellowship |MAF694 1/9/2020 17:13| 1/21/2021 14:30| 377.89 | 692 684 790 1.04 : 0.0 <LLD
Hall MAG042 1/9/2020 17:13| 1/21/2021 14:30| 377.89| 636 628 790 1.04 - 0.0

Assoc Pastor Office |[MAF786 1/9/2020 16:31| 1/21/2021 14:30| 377.92 | 701 545 790 1.04 . 29 0.2 6%
MAG899 1/9/2020 16:31| 1/21/2021 14:30| 377.92| 732 594 790 1.04 . 2.4 ' +0.2 7%
Copy am MAG159 1/9/2020 17:22| 1/21/2021 14:30| 377.88 | 670 | 564 790 | 1.04 . 1.5 0.1 8%
MAG312 1/9/2020 17:22| 1/21/2021 14:30| 377.88 | 732 645 790 1.04 . 0.9 ' +0.1 12%
Copy Room MAF439 1/9/2020 16:43[ 1/21/2021 14:30| 377.91| 666 575 790 1.04 : 1.0 +0.1 1%
MAGO018 1/9/2020 16:43| 1/21/2021 14:30| 377.91| 732 645 790 1.04 : 0.9 ' +0.1 12%
Library's MAF745 1/9/2020 16:48| 1/21/2021 14:30| 377.90 | 636 544 790 1.04 . 1.1 0.1 10%
MAF313 1/9/2020 16:48| 1/21/2021 14:30| 377.90 | 732 645 790 1.04 . 0.9 ' +0.1 12%
Office MAF601 1/9/2020 16:23| 1/21/2021 14:30| 377.92| 742 620 790 1.04 . 1.9 t0.1 7%
MAF977 1/9/2020 16:23| 1/21/2021 14:30| 377.92 | 634 514 790 1.04 . 1.9 ' +0.1 7%
Sactuary MAG571 1/9/2020 16:58| 1/21/2021 14:30| 377.90 | 660 587 790 1.04 . 0.5 +0.1 21%
MAG188 1/9/2020 16:58| 1/21/2021 14:30| 377.90 | 689 605 790 1.04 : 0.8 ' +0.1 14%
Sr. Pastor Office  |MAG157 1/9/2020 16:26| 1/21/2021 14:30| 377.92| 702 622 790 1.04 : 0.7 0.1 15%

MAF333 1/9/2020 16:26[ 1/21/2021 14:30| 377.92| 732 645 790 1.04 . 0.9 ' 0.1 12%

Error %
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SIX MONTH ANALYSIS - JUNE 25, 2020 or 9

TEST LOCATIONS

| 2.0 pCi/L
| é‘r 1.8 pCi/L
R’ %l 1.0 pCi/L
¥ .;._,I'
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TWELVE MONTH ANALYSIS — JANUARY 21, 2021

OF 9 TEST LOCATIONS
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Assumptions and Generalizations

e In Ohio, 1t 1s generally understood that radon
concentrations are higher in winter months than
during/the summer months.

e 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.

Indoor Environments™ 2023 - Radon and Vapor Intrusion Symposium



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 ...”

Indoor Environments™ 2023 - Radon and Vapor Intrusion Symposium



	Radon Concentration Isn’t�Always Highest in Winter
	Anecdotal Observations
	Anecdotal Observations
	Why Does This Happen? �(My Opinions)
	Needed Data
	Hourly Measurements�(BMI-closed conditions-overall average 4 pCi/L)
	Hourly Measurements�(Home-not closed-overall average 8 pCi/L)
	Recommendations
	Why measure at my church?
	Year-long Measurement Study
	Many Thanks
	Slide Number 12
	Slide Number 13
	Case study of a Dayton area church�daycare and pre-school center
	Building Footprint
	Foundation & Features
	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.
	Slide Number 18
	Results of the initial measurement
	Slide Number 20
	Certainly, The Weather Has An Impact.
	Slide Number 22
	Slide Number 23
	��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. 
	Performing long term testing to gain a better understanding of the annual radon exposure �left 2 options:��         Alpha Tracks��       Electret Ion Chambers.
	Slide Number 26
	January 9, 2020  -  Device Deployment
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	After 6 months we analyzed 9 of those locations 
	6 month long term measurement
	Six Month Analysis - June 25, 2020 �of 9 test locations
	Twelve Month Long Term Measurement
	Slide Number 36
	Six Month Analysis - June 25, 2020 of 9 test locations
	Twelve Month Analysis – January 21, 2021 �of 9 test locations
	Assumptions and Generalizations
	Slide Number 40

