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What is FERN?

" Food Emergency Response Network

= Chemical, Biological, Radiological

= Network of Laboratories coordinated to

respond to threats to the nation’s food supply
= FDA/ USDA

" Need for Radiological Proficiency Testing
= Alpha
= Beta

" Gamma
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Detection of Gamma-emitting Radionuclides in Foods FOA

Background

» Radioactive contamination of food is mostly heterogeneous from either direct (by surface deposition),
indirect (via food chain), or induced (expose to neutrons) contaminations.

» Reliable detection of radioactive contamination in food requires test sample to be taken from homogenized
food composite

» High-throughput food screening calls for exercising simple, efficient, and practical sample preparation
procedure

» Rapid screening capability needs be demonstrated at a measureable activity significantly below the
maximum permissible level to minimize the need for confirmatory analysis

Objectives

Practice handling and preparation of different types of radioactive foods in real-world conditions
Validate FERN radiological labs’ ability to correctly identify gamma radionuclides in foods

Prove capability of g-ray spectrometry methods with heterogeneous samples and quick 10-min counting
To test speed and efficiency of receiving samples by the FERN labs during emergency response

YV VY

Approach

Make use of composite food samples consisting of contaminated and uncontaminated subs
Conduct proficiency test with regular food products containing blind gamma radionuclides
Inclusion of blind blank sample to detect potential sample cross contamination

Test method’s detectability at gamma activity levels <1/3 FDA derived intervention levels (DILs)
Avoid radioactive contamination by limiting sample’s activity under the DOT exempt quantity

YV VVY
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2015 FERN
Gamma Exercise
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2015 FERN Gamma Sample Preparation Scheme

Primary Radionuclide Standards
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Test Sample Basics

Test sample sizes: 0.5 -1.5 kg

134Cs = 27.47+0.60 Bqg/sample
137Cs = 30.09+0.71 Bg/sample
60Co = 99.88+1.81 Bg/sample

133Bg = 17.2520.47 Bg/sample (Outside the scope of study)

— 134Cs/137Cs activity ratio = 0.91

Test sample gamma activities were 5 — 36 folds below regulatory limits

Codex Guideline Level: FDA DIL Level:

134Cs = 1000 Bg/kg 134Cs+137Cs = 1200 Bg/kg
137Cs = 1000 Bqg/kg
60Co = 1000 Bg/kg




Spiking Tomatoes
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No Spike addition for Oranges

www.fda.gov 10



c
i)
=]
(&)
(O]
et
(]
(@)
Y—
(@]
(2}
>
=
©
=
wn

Method Detectability
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Method Detectability

Chicken Pot Pie
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Radionuclide Identification

134cs 137cs 60c0 133 Ba
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2016 FERN Exercise on
Detection and Identification of
Gamma-Emitting Radionuclides

in Food
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Test Sample Basics

Types of food samples: (A) Mixed salad
(B) Parmesan cheese
(C) Ground beef

Range of sample weights:  0.3-2.4kg

Sample Activity: 134Cs = ~229 Bqg/kg
137Cs =~271 Bag/kg
®0Co =176 — 212 Ba/kg

Sample activities were 4.4 — 5.7 times below regulatory limits

Codex Guideline Levels: FDA DIL Level:

134Cs = 1000 Ba/kg 134Cs+137Cs = 1200 Ba/kg
137Cs = 1000 Bqg/kg
60Co = 1000 Bg/kg

16



Preparation of Spiked Mixed Salad Samples

Spiking
One piece of lettuce per bag

Sealing
Use of original commercial packing

Weighing
Sample activity concentration per fresh weight

www.fda.gov 17




Preparation of Spiked Parmesan Cheese Samples

Spiking
One spot at the center of
product

Weighing
Sample activity concentration
per sample net weight

www.fda.gov




Preparation of Spiked Ground Beef Samples

Preparation
Make one hole at the center of the product

Spiking
Add spike to the hole

Weighing
Activity concentration per net sample weight

www.fda.gov
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Radionuclide Identification

All participants correctly identified the radionuclides presented in the test samples

www.fda.gov 20



Method Detectability
Mixed Salad
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Method Detectability
Mixed Salad
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Method Detectability

Ground Beef
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Difference Between Measured and Known Values, %

Mixed Salad Parmesan Cheese  Ground Beef
Cs- Co- Co-
Laboratory 134  Cs-137 60 60

1 -7 1 -5 8
2 63 83 27 -82
3 - - - -
4 -18 2 2 4
5 -15 -7 8 3
6 -17 -8 -16 2
7 -8 -3 23 39
8 -24 -15 -5 -6
9 33 36 47 -12
10 13 29 19 32
11 -23 -15 -2 -12
12 -9 -9 -1 -19
13 42 -16 18 -16
14 -7 0 -5 -9
15 -11 -8 -8 -14
16 -9 1 14 -1
17 -31 -33 1 -30
18 - - - -
19 -14 -14 -18 -16
20 -10 -7 8 -2
21 - -

22 -2 7 5 1
23 68 81 43 8
24 -7 8 6 -3
25 - - - -
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Participation and Sample Shipping Around Nation
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Summary of Study

» Composite and homogenization of heterogeneously contaminated food
products for gamma spectrometric analysis were realistically practiced

» Sample homogenization methods used by some participating laboratories
need improvement

» All laboratory’s methods were able to correctly identify gamma
radionuclides presented in the test food samples

» Radionuclides of interest were detectable down to 1/4 of regulatory limits
with 10-min count time

» Previous problems on sample shipping were resolved

www.fda.gov 26



2016 FERN Exercise on
Detection of Tritium in Food



Mission Relevance

" |n the aftermath of a nuclear or radiological
emergency, FDA’s decision-making on ensuring food
safety and protecting public health will be based on
large pools of data from its FERN laboratory network
that uses diversified analytical methods. This project
enables agency:

= To evaluate method performance and acceptability per
FDA data quality objectives

= To improve network laboratory proficiency

= To ensure data comparability based on measurement
traceability

= To promote method improvement and harmonization

www.fda.gov 28



Introduction

= Proven analytical methods and a competent laboratory network are essential for
FDA to implement food defense and safety measures under the Food Safety
Modernization Act.

=  Ambiguous findings from cooperative laboratories would inhibit FDA’s ability to
take prompt action on protecting food safety and public health

= Method acceptability, laboratory proficiency, and data comparability are essential
for effective and efficient risk assessment and management

= Among all radionuclides of concern, those emitting a- and B-radiation pose the
greatest health risk via internal radiation exposure from ingestion.

= Tritium (3H) is a B-emitter made both naturally by interactions between nitrogen
and cosmic rays and artificially by nuclear explosion/power production

= Tritiated water is the most common form of 3H in the environment and ecosystem

= 3H has ability to incorporate with the DNA and raise cancer risk thus its presence in
aquafer, groundwater, and food must be monitored per regulatory guidelines

29
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Approach

" Prepare test samples using commercial
bottled water that presents typical matrix and
radiometric interferences

= Assess method performance and acceptance
at multiple concentration levels

" Include blank and LCS samples for quality
control

" Open choice on selection of method and
iInstrument

www.fda.gov 30



Matrix Preparation

Spike Preparation
Commercial Spring Water

Primary 3H

Standard NIST H ﬁ ﬁ ﬁ ﬁ
SRM 4927F REREEERES
| [ R

Dilution purified Q H ..... Transfer

H,0 -7 \\\\\\\§p|ke Shipping Bottle

00 0 0 v [

Sample A Sample C SampleD SampleE dispensing  Sample B
(LCS) (Level 1) (Level 2) (Level 3) (Blank)

Gravimetric Gravimetric
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3H Blank in Commercial Bottled Water

Sample Vol. Count Time UGLLT LSC Vial Quench

Bottle ID mL min mL Type CPM 1s% Index
10 60 10 Plastic 2.65 8.01 694.62
10 60 10 Plastic 2.82 7.76 697.12
10 60 10 Plastic 2.29 8.61 695.84
10 60 10 Plastic 2.82 7.76 696.57
10 60 10 Plastic 2.48 8.28 694.92
10 60 10 Plastic 2.64 8.03 697.03
10 60 10 Plastic 2.72 7.91 699.52
10 60 10 Plastic 2.43 8.36 699.04
10 60 10 Plastic 2.65 8.01 701.25
10 60 10 Plastic 2.64 8.03 696.42
10 60 10 Plastic 2.64 8.03 699.40
10 60 10 Plastic 2.89 7.67 697.72
10 60 10 Plastic 2.38 8.45 696.20
14 10 60 10 Plastic 2.72 791 697.48

MilliQ H,O 10 60 10 Plastic 3.28 7.20 697.50

O 00 NO U1 B WN

[
W N R O

Mean  2.67 697.38
1s 0.24 1.81
1s%  8.93 0.26

The degrees of sample quench as shown by the Quench Index were found to be consistent
among 14 commercial bottled water, which indicated that the commercial bottled water has
homogenous composition

3H blank count rates observed in 14 commercial bottled water were found to be very low and
guite consistent.

It appeared that the 3H blank count rate for commercial bottled water was even lower than the

3H blank count rate for MilliQ H,O0.

www.fda.gov 32




Spike and Test Sample Verification

Sample ID Gravimetric, Bg/g Measured, Bg/g Diff, %
3H Spike: 417.34 £ 3.00 419.07 £2.73 0.42

Test Samples: Known, Bg/kg Measured, Bg/kg Diff, %

A23 724.61 £11.81 722.15+13.72 -0.34

C23 729.01+11.88 718.82+17.54 -1.40

D23 364.37+4.74 366.69 +12.39 0.64

E23 239.12 £ 3.35 241.45 +9.95 0.97

= For 3H spike, the agreement between its gravimetric and measured values was
found to be 0.42%, which demonstrated a traceability between the 3H spike and
its primary standard

= For a set of randomly selected test samples, the agreements between the known
and measured values were found to be better than -1.4% and 0.97%, which
verified that the sample spiking was performed correctly

www.fda.gov 33
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Comparison of 3H Radioactivity Quantified at 1/3 of
EPA/FDA Regulatory Limit

Sample E » As shown by the error bars, some

Reparieaivsinows participants over- or
underestimated their
measurement uncertainties
indicating training needs on
measurement uncertainty analysis

» Low or high bias was observed for
some methods indicating
problematic efficiency calibration
and sample preparation

» Up to 50% difference was
observed between the lowest and
highest values reported by the
participants indicating the needs
on method improvement and
harmonization
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Majority of the methods showed acceptable performance at all levels of 3H activities tested
Most of the results agreed with the knowns within £10%, indicating their acceptability per

the FDA data quality objective
Comparing to £10% acceptance criteria, more results were rejected by Z-score test due to

inadequate estimates on measurement uncertainty
www.fda.gov
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Method Detectability

Lab ID MDA, Bq/kg LOQ, Bq/kg FDA DIL, Bq/kg
1 365.3 - 740
2 9.6 28.7 740
3 13.1 30.4 740
4 9.3 9.3 740
5 0.5 1.9 740
6 10.2 78.1 740
7 10.6 35.1 740
8 10.4 35.5 740
9 - - 740
10 16.0 9.7 740
11 - - 740
12 3.7 - 740
13 5.6 11.1 740
14 8.1 - 740
15 2.6 - 740
16 15.0 51.0 740
17 12.6 38.3 740
18 14.5 19.3 740
19 6.7 33.7 740
20 6.1 18.3 740
21 2.6 5.4 740
22 3.3 14.5 740

= All methods were able to detect and quantify 3H significantly below FDA’s DIL, indicating their
abilities in meeting the required detection limit with smaller sample size and shorter count time
= All methods, except one, showed a potential for high throughput analysis of 3H in bottled water

www.fda.gov 37
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Reported 3H Activity Concentration, Bg/kg

All methods showed
excellent linearity as
indicated by their high
R? values (0.993 — 1.00)
Consistent results were
observed between the
methods that use and
don’t use quench
correction
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Known 3H Activity Concentration, Bq/kg
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3H Results

		Lab ID		WEAC Sample ID		Known, Bq/kg		2s, Bq/kg		Reported, Bq/kg		2s, Bq/kg		Difference, %		Z Score		Sample Volume, mL		Cocktail Volume, mL		Cocktail Type		LSC Counter		Efficiency, %		Quench Index		Vial Type		MDC, Bq.kg		LOQ, Bq/kg		Quench Corrected

		1		A10		719.29		11.72		708.00		13.55		-1.57		-1.26		10		10		UGLLT		Hidex 300SL		24.70		NA		Plastic		410.03		NA		No

		1		C10		731.38		11.92		669.00		13.43		-8.53		-6.95		10		10		UGLLT		Hidex 300SL		26.00		NA		Plastic		400.07		NA		No

		1		D10		357.74		4.65		316.00		10.38		-11.67		-7.34		10		10		UGLLT		Hidex 300SL		26.00		NA		Plastic		380.00		NA		No

		1		E10		239.45		3.35		182.00		9.78		-23.99		-11.11		10		10		UGLLT		Hidex 300SL		27.60		NA		Plastic		358.00		NA		No

		2		A22		717.57		11.69		722.00		15.30		0.62		0.46		10		10		UGLLT		TriCarb 3170 TR/SL		23.02		NA		Plastic		9.55		28.65		No

		2		C22		718.72		11.71		710.00		15.20		-1.21		-0.91		10		10		UGLLT		TriCarb 3170 TR/SL		23.02		NA		Plastic		9.55		28.65		No

		2		D22		363.28		4.72		355.00		11.50		-2.28		-1.33		10		10		UGLLT		TriCarb 3170 TR/SL		23.02		NA		Plastic		9.55		28.65		No

		2		E22		242.10		3.39		236.00		9.92		-2.52		-1.16		10		10		UGLLT		TriCarb 3170 TR/SL		23.02		NA		Plastic		9.55		28.65		No

		3		C1		715.27		11.65		692.59		15.44		-3.17		-2.35		10		10		UGLLT		TriCarb 3110 TR		0.24		268.89		Glass		13.10		30.42		Yes

		3		D1		364.58		4.74		332.96		12.07		-8.67		-4.88		10		10		UGLLT		TriCarb 3110 TR		0.24		268.87		Glass		13.10		30.42		Yes

		3		E1		242.17		3.39		238.52		11.00		-1.51		-0.63		10		10		UGLLT		TriCarb 3110 TR		0.24		268.89		Glass		13.10		30.42		Yes

		4		A5		720.99		11.75		831.08		0.65		15.27		18.71		10		10		UGLLT		TriCarb 3110 TR		13.53		268.10		Glass		9.25		9.25		Yes

		4		C5		723.18		11.78		826.77		0.65		14.32		17.56		10		10		UGLLT		TriCarb 3110 TR		13.54		268.31		Glass		9.25		9.25		Yes

		4		D5		364.22		4.74		416.47		0.47		14.35		21.94		10		10		UGLLT		TriCarb 3110 TR		13.58		268.26		Glass		9.25		9.25		Yes

		4		E5		240.41		3.37		274.76		0.40		14.29		20.24		10		10		UGLLT		TriCarb 3110 TR		13.48		266.75		Glass		9.25		9.25		Yes

		5		C8		720.21		11.73		686.98		14.21		-4.61		-3.61		8		12		UGLLT		TriCarb 3170 TR/SL		32.75		346.10		Glass		0.53		1.85		Yes

		5		D8		363.75		4.73		354.42		10.58		-2.56		-1.61		8		12		UGLLT		TriCarb 3170 TR/SL		32.75		345.79		Glass		0.53		1.85		Yes

		5		E8		241.20		3.38		229.33		8.88		-4.92		-2.50		8		12		UGLLT		TriCarb 3170 TR/SL		32.75		344.38		Glass		0.53		1.85		Yes

		6		C9		716.13		11.67		738.00		5.34		3.05		3.41		10		12		UG XR		Packard 2750		0.246		1.00		Plastic		10.20		78.10		No

		6		D9		358.91		4.67		374.00		3.91		4.20		4.96		10		12		UG XR		Packard 2750		0.246		1.00		Plastic		10.20		78.10		No

		6		E9		243.28		3.41		255.00		3.29		4.82		4.95		10		12		UG XR		Packard 2750		0.246		1.00		Plastic		10.20		78.10		No

		7		C13		724.13		11.80		718.72		19.91		-0.75		-0.47		4		16		UGLLT		TriCarb 2910		64.98		400.42		Glass		10.60		35.05		Yes

		7		D13		362.23		4.71		364.52		15.86		0.63		0.28		4		16		UGLLT		TriCarb 2910		64.98		399.05		Glass		10.60		35.05		Yes

		7		E13		243.15		3.40		233.14		14.01		-4.12		-1.39		4		16		UGLLT		TriCarb 2910		64.98		400.07		Glass		10.60		35.05		Yes

		8		A14		722.52		11.77		681.00		17.00		-5.75		-4.02		10		10		UG XR		TriCarb 3110 TR		22.90		238.00		Glass		10.40		35.10		Yes

		8		C14		729.31		11.88		692.00		17.30		-5.12		-3.56		10		10		UG XR		TriCarb 3110 TR		22.70		236.00		Glass		10.50		35.50		Yes

		8		D14		362.73		4.72		353.00		13.00		-2.68		-1.41		10		10		UG XR		TriCarb 3110 TR		22.90		238.00		Glass		10.40		35.10		Yes

		8		E14		241.36		3.38		231.00		11.30		-4.29		-1.76		10		10		UG XR		TriCarb 3110 TR		22.80		237.00		Glass		10.50		35.50		Yes

		9		C15		724.18		11.80		704.89		14.18		-2.66		-2.09		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		9		D15		363.47		4.73		370.04		10.65		1.81		1.13		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		9		E15		239.73		3.36		236.52		8.86		-1.34		-0.68		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		10		C17		727.48		11.85		702.00		17.00		-3.50		-2.46		4		16		UGLLT		TriCarb 3170 TR/SL		42.97		560.00		Plastic		16.00		9.60		Yes

		10		D17		358.98		4.67		345.00		13.00		-3.89		-2.02		4		16		UGLLT		TriCarb 3170 TR/SL		42.84		557.00		Plastic		16.00		9.70		Yes

		10		E17		239.42		3.35		225.00		11.00		-6.02		-2.51		4		16		UGLLT		TriCarb 3170 TR/SL		42.97		560.00		Plastic		16.00		9.70		Yes

		11		C19		715.97		11.67		731.00		1.65		2.10		2.55		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		11		D19		363.88		4.73		383.00		1.27		5.25		7.81		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		11		E19		238.63		3.34		251.00		1.09		5.18		7.04		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		12		A12		718.17		11.70		711.00		52.40		-1.00		-0.27		10		13		InstaGel Plus		TriCarb 3170 TR/SL		21.64		188.30		Glass		3.70		NA		Yes

		12		C12		727.00		11.84		729.20		53.50		0.30		0.08		10		13		InstaGel Plus		TriCarb 3170 TR/SL		21.64		186.80		Glass		3.70		NA		Yes

		12		D12		359.71		4.68		375.90		32.20		4.50		1.00		10		13		InstaGel Plus		TriCarb 3170 TR/SL		21.64		189.20		Glass		3.70		NA		Yes

		12		E12		240.78		3.37		241.80		23.80		0.42		0.08		10		13		InstaGel Plus		TriCarb 3170 TR/SL		21.64		187.80		Glass		3.70		NA		Yes

		13		A20		717.57		11.69		724.95		40.68		1.03		0.35		10		10		UGLLT		TriCarb 3110TR		27.87		200.22		Plastic		5.58		11.08		Yes

		13		C20		732.72		11.94		743.16		20.48		1.42		0.88		10		10		UGLLT		TriCarb 3110TR		27.66		198.10		Plastic		5.58		11.08		Yes

		13		D20		359.56		4.67		369.00		21.79		2.62		0.85		10		10		UGLLT		TriCarb 3110TR		27.88		200.29		Plastic		5.58		11.08		Yes

		13		E20		239.66		3.36		239.97		15.01		0.13		0.04		10		10		UGLLT		TriCarb 3110TR		28.44		206.02		Plastic		5.58		11.08		Yes

		14		A18		719.49		11.72		764.42		10.57		6.25		5.69		10		10		UGXR		TriCarb 2910TR		23.20		241.10		Glass		8.10		NA		No

		14		C18		724.14		11.80		781.69		10.67		7.95		7.24		10		10		UGXR		TriCarb 2910TR		23.20		240.80		Glass		8.10		NA		No

		14		D18		359.89		4.68		383.29		8.24		6.50		4.94		10		10		UGXR		TriCarb 2910TR		23.20		243.10		Glass		8.10		NA		No

		14		E18		239.98		3.36		260.42		7.33		8.52		5.07		10		10		UGXR		TriCarb 2910TR		23.20		242.00		Glass		8.10		NA		No

		15		A16		717.95		11.70		674.00		100.00		-6.12		-0.87		10		10		UGLLT		TriCarb 3100		NA		NA		Plastic				NA		Yes

		15		C16		720.00		11.73		694.00		130.00		-3.61		-0.40		10		10		UGLLT		TriCarb 3100		25.00		260.31		Plastic		2.79		NA		Yes

		15		D16		360.56		4.69		344.00		51.50		-4.59		-0.64		10		10		UGLLT		TriCarb 3100		28.00		292.67		Plastic		2.52		NA		Yes

		15		E16		240.69		3.37		221.00		33.10		-8.18		-1.18		10		10		UGLLT		TriCarb 3100		28.00		292.56		Plastic		2.52		NA		Yes

		16		C11		721.93		11.76		706.00		10.00		-2.21		-2.06		5		13		UGLLT		Packard 2910 TR		29.10		NA		Plastic		15.00		51.00		No

		16		D11		362.04		4.71		342.20		7.70		-5.48		-4.40		5		13		UGLLT		Packard 2910 TR		29.30		NA		Plastic		15.00		51.00		No

		16		E11		241.56		3.38		225.40		6.80		-6.69		-4.26		5		13		UGLLT		Packard 2910 TR		29.30		NA		Plastic		15.00		51.00		No

		17		A7		718.50		11.71		705.10		13.30		-1.87		-1.51		10		10		UGAB		TriCarb 5110		28.50		389.00		Plastic		12.60		38.30		No

		17		C7		721.61		11.76		711.06		13.32		-1.46		-1.19		10		10		UGAB		TriCarb 5110		28.50		401.00		Plastic		12.60		38.30		No

		17		D7		363.22		4.72		367.74		9.99		1.25		0.82		10		10		UGAB		TriCarb 5110		28.50		402.00		Plastic		12.60		38.30		No

		17		E7		238.05		3.33		247.50		8.51		3.97		2.07		10		10		UGAB		TriCarb 5110		28.50		400.00		Plastic		12.60		38.30		No

		18		C6		719.06		11.72		737.23		14.47		2.53		1.95		10		10		UGLLT		Packard 2550 TR		24.20		289.37		Plastic		14.50		19.30		No

		18		D6		361.96		4.71		362.49		10.43		0.15		0.09		10		10		UGLLT		Packard 2550 TR		24.20		288.30		Plastic		14.50		19.30		No

		18		E6		241.73		3.38		246.72		8.88		2.06		1.05		10		10		UGLLT		Packard 2550 TR		24.20		287.71		Plastic		14.50		19.30		No

		19		C4		722.07		11.76		723.00		16.00		0.13		0.09		10		10		UGLLT		TriCarb 2910TR		19.76		278.74		Glass		6.73		33.70		No

		19		D4		359.12		4.67		383.00		12.00		6.65		3.71		10		10		UGLLT		TriCarb 2910TR		19.76		278.74		Glass		6.73		33.70		No

		19		E4		241.34		3.38		246.30		9.80		2.06		0.96		10		10		UGLLT		TriCarb 2910TR		19.76		278.74		Glass		6.73		33.70		No

		20		A3		716.78		11.68		709.84		17.41		-0.97		-0.66		9		11		UGLLT		TriCarb3170 TR/SL		18.20		459.00		Plastic		6.10		18.30		No

		20		C3		724.86		11.81		729.58		17.64		0.65		0.45		9		11		UGLLT		TriCarb3170 TR/SL		18.20		440.00		Plastic		6.10		18.30		No

		20		D3		364.85		4.74		374.71		12.88		2.70		1.44		9		11		UGLLT		TriCarb3170 TR/SL		18.20		444.00		Plastic		6.10		18.30		No

		20		E3		241.66		3.38		231.40		10.36		-4.25		-1.88		9		11		UGLLT		TriCarb3170 TR/SL		18.20		436.00		Plastic		6.10		18.30		No

		21		A2		721.85		11.76		707.30		5.62		-2.02		-2.23		10		10		UGLLT		Packard 2900TR		17.77		280.19		Plastic		2.60		5.40		No

		21		C2		723.67		11.79		723.22		7.62		-0.06		-0.06		10		10		UGLLT		Packard 2900TR		17.77		281.13		Plastic		2.60		5.40		No

		21		D2		364.85		4.74		359.17		6.46		-1.56		-1.42		10		10		UGLLT		Packard 2900TR		17.77		280.30		Plastic		2.60		5.40		No

		21		E2		242.51		3.40		240.59		12.14		-0.79		-0.30		10		10		UGLLT		Packard 2900TR		17.77		282.24		Plastic		2.60		5.40		No

		22		A21		718.40		11.71		753.70		102.40		4.91		0.68		10		10		UGLLT		TriCarb 3170 TR/SL		21.00		NA		Plastic		3.30		14.50		No

		22		C21		717.62		11.69		756.40		102.40		5.40		0.75		10		10		UGLLT		TriCarb 3170 TR/SL		21.00		NA		Plastic		3.30		14.50		No

		22		D21		364.71		4.74		362.50		50.00		-0.60		-0.09		10		10		UGLLT		TriCarb 3170 TR/SL		21.00		NA		Plastic		3.30		14.50		No

		22		E21		238.66		3.34		243.80		34.30		2.15		0.30		10		10		UGLLT		TriCarb 3170 TR/SL		21.00		NA		Plastic		3.30		14.50		No
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3H Results
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Conclusions

" All methods produce adequate detection limits
for analyzing 3H in bottled water

" Trainings on estimating measurement uncertainty
per I1SO guideline is needed for uniform data
reporting and data acceptance evaluation

= All LSC counters were suitable for 3H analysis

" No quench correction was needed with careful
control of sample quench levels
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Future Directions

e Homogenized Food Ash for alpha beta method
development and intercomparison studies
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