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@UGA OUTLINE

* Radon in Household Water Testing and Education
Program

* Various Methods of Sampling, Sample Preparation,
Scintillation Fluids, and LSC Assays for Analyzing Radon
in Water

* Monitoring, Mapping, Public education, and Mitigation
Programs for Uranium and Radon in Household Well
Waters
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Introduction

e How is Radon Formed?

The Uranium-238 Decay Chain
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» Does it Exist in GA Well Waters?
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Introduction

@veA

South

Eastern Radon-Induced Radon in Indoor Air:
United Lung Cancer Deaths Selected State Risk
States per Year Rank Estimates
Tennessee |693 2 A i i
Florida 668 3

Kentucky 600 4

North

Carolina 435 5

Alabama 391 6

South

Carolina 221 7

Mississippi | 113 8
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Introduction

@TGA

Health Effects of Radon in Drinking Water
Can Cause Both Lung and Stomach Cancer

In the US, 168 deaths are due to radon in water. Of the
168 deaths:

* 89% is due to lung cancer!
e 11% is due to stomach cancer

Action Levels

* Radon in Indoor Air: 4 pCi/L
Radon in Water:

* Proposed MCL: 300 pCi/L

* Proposed AMCL: 4000 pCi/L
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Introduction M)
@YGA
The AESL-UGA launched a new Radon in Household Water Testing

and Education program from August, 2015.

* However, Developing a Proper Method for “Analysis of Radon in
Water” is still an Important Research Task.

* Various empirical methods of sampling, sample preparation, and
counting assays on a liquid scintillation counter are practiced by
different laboratories testing radon in water across the United
States.

The objective our study was to compare various methods of
sampling, sample preparation, and liquid scintillation counting
assays on the recovery of radon from:

* Two “Radon in Water” standard samples, and

* A few household well water samples from Georgia
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MATERIALS AND METHODS @UGA

* Private Well Water Samples: 4 wells located above
fall line (3 from Monroe County and 1 from Greene
County, All of Them Were Know to Contain Several
Hundreds ppb Uramum)‘_ |

. StandardSmpIes 2 radon in water standard ==
samples (or PT samples) from NYDOH
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@veA

* Two Different LSC Assays: Full spectrum (0 to 2000
keV) versus ROI of 222Rn (130-700 keV)

MATERIALS AND METHODS

Tri-Carb® System
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MATERIALS AND METHODS‘W extens,on

Variables Compared:

* Two Sampling Methods: Direct- F|II
versus Bowl Method

 Different Scintillation Fluids: Mineral Oil versus
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MATERIALS AND METHODS @UGA
e Effects Air Bubble: Occ 0.5cc  and 1.0cc

* Two Different LSC Assays: Full spectrum (0 to 2000 keV)
versus the Region of Interest of 222Rn, that is 130-700 keV.

e Statistic: Standard Error of Duplicate Measurements for
ch Contrasting Variables
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RESULTS
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@veA

Sampling Methods: Direct-Fill versus Bowl Method

RESULTS
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RESULTS

@veA

Effects of Air Bubble
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RESULTS

@veA

Scintillation Fluids: Mineral Oil versus Opti-Fluor
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RESULTS
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@veA

Results From The Two NY DOH Standard or PT Samples
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Conclusions @UGA

extension
 Sampling Methods: Direct-Fill Method is Susceptible to Significant Loss of
Radon Gas, So Bowl| Method is Better

e Counting Assays: The Assay-2 (130-700 keV) is Better Than the Full
Spectrum Assay (0-2000 keV)

» Effects of Air Bubbles: Air Bubble in the Samples Results in Significant
Loss of Radon Gas, Such Loss Becomes Greater as the Size of the Air
Bubbles Becomes Larger

e Scintillation Fluids: Mineral Oil Generally Gives Higher Radon Counts than
Opti-Fluor. But the Results of PT or Standard Samples Showed that
Mineral Oil Clearly Over Estimates the Actual Radon Concentration
Whereas Opti-Fluor Always Gave the Results Close to the True Value.

* As a Scintillator for Radon in Water, It is Widely Believed that Mineral Oil
is a Better than Opti-Fuor. But Our Results Show that the Opposite is
Indeed True.
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@UGA

Testing, Mapping, and Education Program:
Uranium and Radon in Household Well
Waters
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@TCA

Uranium in Drinking Water Wells: AESL Database - Pre 2
Price Program

Gwinnett — 26.6 ppb
Oglethorpe — 62.2 & 70.7 ppb

Green - 53 ppb

Fayette — 15.4 ppb

N\ =

Troup — 50.4 ppb

:ﬁj J —
'{\ 4‘:? Monroe — 69.0 ppb

e

ay
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URANIUM IN DRINKING WATER @UGA
. vextension
A Program With Impact

Jd Communication between Extension Office (Monroe) and
Trace Metals Lab, AESL, UGA

J Y2 Price Program Initiated (As & U In Well Water Only)
J Public Information Event Requested (Monroe Co.)
d Community Involvement In Spreading Information
J Outreach Collaboration Between Lab Group and FACS

(1 Dana Lynch (Monroe Co.; FACS) Recognized For An
‘Outstanding Extension Program’

The 2016 International Radon Symposium™



@VGA

yensity OF umnu.,;‘ ;
A TIE EXTESIO

ERATIVE ENTEN
P o

NOILYINAT"NOaYS)

The 2016 International Radon Symposium™




@YGA

Serving the Public Safety Capital of Georgia

the Monroe County

nymernet ¢ VOL. 40 NO. 31 USPS 897-840 l 2 sections, 24 pages ¢ Forsyth, Ga. » Wetinesday, August 3, 2011 ¢ 75¢

;_ Tlness linked to well water isues?

Hieh uransum|levels leave Juliette family scrambling for answers ' © SASEEEER ¥ " 0

! d : . E Welch with daugh-
BY RICHARD DUMAS  lems, uranium in aren wells o Ry ter Kacie are testing
A south Monroe County Phil and Donna Welch When the couple returned ' thelr home for

couple was stunned to learn  were out of town on June 7 to their Dames Ferry Road radon and uranium,

last month that high levels  when The Monroe County  home, they read seversl (Phota/Richard Du-

of uranium and radon in Extension Office hosted a news articles about the mas)

their well could be to blame  workshop in Bolingbroke WS, .

for their recent health prob-  concerning the detection of See WATER page 9A “
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LOCAL & STATE

BOLINGBROKE

Senier Editor/Lecal News Oby Brown

oW mAato Cum

(478) 41396

Tuesday

Jurne 7, 2011

e Telegraph

Section B

High uranium levels found in well water

Ifyou go By CARYNERANT
cErant@macon.com
Whaat: Community
WOrkshop on uranium angd Four cases of higher-that-normal
0o fisks wrahium Jevels in well wazer {n the
Whort: G pm, Wednostlay  Balingbroke aren have promgied 4
Where: Bulinguroks Fife  commanity session Wedtesday (o
Departrvent, SG3T Ryl educate péople who have pefvate
Road wells abowt uranium and radon.
Info: Residents win The firdd case, reportad 10 the
Riat 10 05BN the event: Mimroe Coooty Extension Office
AE Beke0 10 rostor by last summer, was found only after
calling the Monroo County  avesident went to the doctor's affice

Extension Office ot 9594-
7014,
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abont soeme tingoring health issoes,
and the doctor sugpested a lair ko)

The EPA has determioed that safe drinking water shoukl
contain less than 30 parts per hillion of nranivm, ind Sudics
suggest that drinking water with uranium levels above thal
level ean incroase the risk of Kidney malfimiction.

Iicle tost as a folkow-up. - After the inifial reparted case of

Traces of uranium fougd in the  high vrankim levdls, the extension

fair sample peompted a water fest - offics held 4 communicy forum in
# the patient’s home, stid Dang  Aprll 10 educate local residents uf

Tynch, 4 famlly and consumerscl- - ways totest their water, the dangers

CROCS COUNLY Extension agent, of high trransum Jovels, and what they
Levelsofursmium werefound tobe cin doto preventingesting the nas-

twice the levelupproved by the En-  urally occurring gas. About 30 res)»

vironmental Protection Apency, - dends attended that woekshop.
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Ihroe new.people who either at
tendedd that event or knew someone
whadid Ixter found thetrwll water
had bigh levels of ueanium,

All four cases were in the Pate
Road area of Monroe County, Lynch
sakd Officials would not disclose the
names of those who foamd the high
Jevels in their water.

The EPA Hias detiemined that safe
drinking water should contain fess
than20 parts por billion of ureninm,
and studies suggest that drinking

ser URAIIM, e



URANIUM IN DW AND RADON IN INDOOR AIR @UGA
A Program With Impact

J | understand about uranium and how it could affect
someone’s health. 91-94% positive response

1 1 understand about radon and how it could affect
someone’s health. 91-94% positive response

J | understand what to do if | have uranium in my water.
91-94% positive response

| understand what to do if | have radon in my home. 91-
94% positive response

J How likely are you to use the information presented to
you today? 91-94% positive response
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@YGA

Radon in Water Can Enrich Radon Level in
Indoor Air

A very rough rule of thumb:

Household water with 10,000 pCi/L of radon
contributes about 1 pCi/L to the level of radon in
the indoor air.
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@UsA
lealth Risks from Radon in Drinking Water

Radon in Indoor Air in a GA Home with:
Uranium in Water: 629 ppb

Radon in Water: 79,012 pCi/L

Radlum (Ra 226+Ra 228 In Water: 3. 8 pCl/L)
F S g Average:

Showering 5.810.2
l and/or ‘ pCi/L
Laundering ‘l
‘ ‘ L 3 l L

T

B e
L ol T =Y

pCisl

'CI:I'I—‘NILO-I'-“I-I'J'ICH“-JD:I

nioon
AUG 20
noon
AUG 21
noon
AUG 22
Fioan
AUG 23
nioon
AUG 24
TILT

i
i |
o
=
<L

The 2016 International Radon Symposium™



Alph

Arsenic, Uranium, and Radon in Georgia Drinking Water State of Georgia @UGA
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Arsenic, Uranium, and Radon in Georgia Drinking Water
FY08 to present

@veA
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@YGA
THANK YOU VERY MUCH!!!

QUESTIONS, COMMENTS..........

Contact:

Uttam Saha, PhD

Public Service Associate & Program Coordinator
Agricultural and Environmental Services Laboratories
The University of Georgia, Athens, GA

706-542-7690

sahau@uga.edu
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