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Outline
• FDA regulatory program for radionuclides in 

foods
• What is the Food Emergency Response Network
• Radiological FERN Network

– Past 
– Present 
– Future
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FDA Radionuclides in Foods
• Imported foods from Europe (Chernobyl)

– Gamma (Cs-137)
• Derived Intervention Level (Cs-137+134): 1200 Bq/kg

– Beta
• Sr-90 DIL: 160 Bq/kg

• Total Diet Study
– Surveillance of Radionuclides in the Environment/ 

Food Supply Background

• Nuclear Reactor Surveillance (4 per year)
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Emergency Response
• Additional Methods for alpha emitters
 Po-210
 Pu
 Am
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What is FERN?

Food Emergency Response Network
A network of State, Private, and other 

Federal Laboratories available to aid each 
other in Emergency Response and 

Emergency Preparedness Activities related 
to the food supply.
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Original FERN Mission - 2002

Integrate the nation’s food-testing 
laboratories for the detection of intentionally 
added threat agents in food at the local, 
state, and federal levels.

A comprehensive effort aimed at the 
detection of biological, chemical and 
radiological agents in the full range of food 
commodities.
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Expanded Mission of FERN
Integrate the nation’s multilevel food-testing 
laboratories to detect, identify, respond to and 
recover from a bioterrorism or public health 
emergency/outbreak involving the food supply

Mission Expansion
• Transition from exclusively bioterrorism to 

inclusion of food safety
• Utilization of FERN cooperative agreement labs
• Integrated Food/Feed Safety System
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Food Defense vs. Food Safety

• Food defense – the protection of food 
products from intentional adulteration by  
biological, chemical, physical or radiological 
agents 

• Food safety – the protection of food products 
from unintentional contamination by agents

• Combination now:  Food Protection
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Laboratory Makeup
169 Laboratories

Affiliations Disciplines Lab Testing Types
39 Federal 113 Microbiological 115 Food Safety

(Outbreak)
113 State 111 Chemistry 90 Food Safety 

(Regulatory/Routine
17 Local 31 Radiological 40 Agricultural Input

22 Veterinary Diagnostic
102 Environmental
58 Clinical
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FERN Objectives
• Detection: identification of biological, chemical, 

and radiological threat agents
• Prevention: operate targeted federal/state 

surveillance sampling programs
• Preparedness: strengthen laboratory capacities 

and capabilities
• Response: provide large-scale laboratory testing 

capacity 
• Recovery: provide public assurance of food 

safety following an emergency 
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FERN Organizational Chart
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Winchester Engineering and Analytical 
Center: Specialty Lab
Engineering Branch
Medical devices
Electronic products

Analytical Branch
Sterility of Medical Devices
Radiochemical Analysis of FDA regulated products
Technical Advisors of the Radiological FERN 

Network



13

Radiological FERN

• PAST (2002-2014)
• 5 FDA CAP Grant labs
• Equipment

– Gamma Detectors and Liquid Scintillation Counters

• Exercises
– Po-210 
– Empire ‘09
– MENU 2010
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Fukushima
• Increased demand for analysis of imported 

foods from Japan
• Radiological FERN Network Activated
• None of the FERN labs had been evaluated

– Can the FDA accept data and make regulatory 
decisions with data from outside labs?

– What is the data acceptance criteria?
– How does data get reported?
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FERN- Present
• RadEx Interlaboratory Comparison on Screening 

Alpha/Beta Radioactivity in Foods

• ICLN Full Scale Radiological Laboratory Exercise

• FERN Gamma Intercomparison Studies

• FERN Gamma class: LB517  FDA/FERN Gamma 
Spectroscopy-Analysis for Food

• FERN alpha/Beta class: LB523 FDA/FERN Screening for 
Alpha/Beta Radioactivity in Food 
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RadEx Interlaboratory Comparison on 
Screening Alpha/Beta Radioactivity in Foods

The Problem:

The Solution:

The Approach:

The Objective:

FERN did not have rapid method and surge 
capacity for screening alpha/beta radionuclides 
in foods
Development of method using high selectivity solid-
phase extraction and discriminative liquid scintillation 
spectrometry for alpha/beta radioactivity detection

Develop and implement a robust high-throughput 
alpha/beta screening method that ensures effective 
FERN radiological  emergency response

Identify radionuclides of most concern → Single laboratory 
development → Collaborative matrix extension study →
Proficiency testing → Proven network capability and 
capacity
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RadEx Interlaboratory Comparison on 
Screening Alpha/Beta Radioactivity in Foods

• Method development at WEAC
– Digestion of fresh food products in Nitric Acid
– Solid Phase extraction using Eichrom DGA resin
– Liquid Scintillation Counting

• Phase 1
– Share method with FERN labs
– Answer questions/ instrument calibrations
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Response
Lab 5 …

Lab 4 …

Lab 6 …

Lab 2 …

Lab 3 …

Lab 1

241Am

Dairy
Meat
Grain

Composite Meal
Vegetable

90Sr

Dairy
Meat
Grain

Composite Meal
Vegetable

239Pu

Dairy
Meat
Grain

Composite Meal
Vegetable

Lab 7

241Am

Dairy
Meat
Grain

Composite Meal
Vegetable

90Sr

Dairy
Meat
Grain

Composite Meal
Vegetable

239Pu

Dairy
Meat
Grain

Composite Meal
Vegetable

Phase 2
• Matrix extension 

utilizing FERN 
Labs

• Each lab assigned 
3 matrices from 
each food group

• 15 matrices total 
per lab

• Each matrix 
analyzed for Pu-
239, Am-241, Sr-
90
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Phase 3: Proficiency Testing and 
Evaluation

• 15 of 31 FERN rad labs equipped to analyze 
alpha/beta activity using this method

• The method is sensitive enough to allow the 
detection of 90Sr at 1/3 FDA DIL 

• The method offers sensitive detection of 241Am and
238,239,240Pu, but sample size and count time must be 
cautiously determined to meet 1/3 FDA DIL

• Method performance is dependent on analyst skill 
level

• Training is necessary to ensure network capability of 
screening food for alpha/ beta emitters
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The Integrated Consortium of Laboratory 
Networks (ICLN) Confidence Building 

Competency Test (CBCT) 

• the ability of networks to perform a non-
routine method on a non-routine matrix at an 
acceptable level of quality and the ability to 
combine information from several networks 
using prescribed data reporting and 
communication procedures

• FDA, CDC, EPA, DOE
• Funding from DHS
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ICLN Exercise: FDA/ FERN Objectives
• ability of FDA’s Food Emergency Response Network 

(FERN) to conduct food safety assessment and post-event 
food surveillance in a nuclear or radiological event that 
involves alpha and beta radioactivity

• Test FERN’s ability to identify the analytical criteria 
required for participation in a united analytical effort

• Test FERN’s ability to prepare and ship test samples
• provide instructions on how to report data, and merge 

data results using the ICLN minimum data elements 
(MDE) spreadsheet and/or the ICLN Portal Data Exchange 
Utility (DEU) in a realistic timeframe
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ICLN Exercise 
• Scenario

– DENVER:  Denver, Colorado was notionally impacted 
by an Radioactive Dispersal Device (RDD) containing 
strontium-90 (a beta-emitter)

– CHICAGO:  Chicago, IL (Chicago O’Hare Airport) was 
notionally impacted by an RDD containing 
plutonium-239 (an alpha- emitter)
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ICLN Exercise
• The early phase begins at the time of release of the 

radioactive material and generally continues until the release 
has been controlled. During this phase, protective actions are 
generally based on the status of the situation and limited 
information on the type and quantities of materials 
present. This phase may last from hours to days.

• The recovery phase (also referred to as the late phase) is the 
period beginning when recovery action designed to reduce 
radiation levels in the environment to acceptable levels for 
unrestricted use are commenced, and ending when all 
recovery actions have been completed. This period may 
extend from months to years.



24

ICLN Exercise

 Assess method detection capability  for Sr-90 and Pu-239

 Assess frequency of false positive and false negative detections for the applied methods

 Assess conformity of sample analyses

 Assess minimum detection limit for the applied methods

Considerations in Preparation of Test Samples

The test samples should be able to:

• Samples prepared at WEAC
• 17 FERN Labs participated
• Apple juice spiked with known amounts of Sr-90 and Pu-239 for 

both phases
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ICLN Exercise
Sample Statistics

Early Phase: 48 hours to complete analysis 
and report data

Samples tested for alpha radioactivity = 76 

Samples tested for beta radioactivity = 110

Recovery Phase: 1 week for 
analysis and data reporting

Samples analyzed for Pu-239 = 51

Samples analyzed for Sr-90 = 85

Total number of samples completed throughout the exercise
322

ICLN ‘s Expectation for FERN network
200 - 300
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ICLN Exercise
False Negative

~8%
False Positive

~25%

Properly Detected
~75%

Properly Detected
~92%

Sample Loss
~5%

Properly Processed
~95%

Blanks
Spiked samples
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Sheet1

												Sample_ID		Result_Qualifier										75		92

										1		EABC1		Detected				1						25		8

										2		EABC2		Detected				2

										3		EABC2		Detected				3

										4		EABC3		Detected				4

										5		EABC5		Detected				5

										6		EABC5A		Detected				6

										7		EABC6 alpha		Detected				7

										8		EABC6 beta		Detected				8

										9		EABC7b-Matrix Spike		Detected				9

										10		EABC7-Matrix Spike		Detected				10

										11		EABC9 A		Detected				11

										12		EABC9 B		Detected				12

										13		EAC1		Detected				13

										14		EAC2		Detected				14

										15		EAC3		Detected				15

										16		EAT 54		Detected				16

										17		EAT 55		Detected				17

										18		EAT 58-1		Not detected		fn		18

										19		EAT 58-2		Detected				19

										20		EAT1		Detected				20

										21		EAT10		Detected				21				21

										22		EAT11		Detected				22

										23		EAT12		Detected				23

										24		EAT13		Detected				24

										25		EAT14		Detected				25

										26		EAT15		Not Detected		fn		26

										27		EAT16		Not Detected		fn		27

										28		EAT17		Detected				28

										29		EAT18		Detected				29

										30		EAT19		Detected				30

										31		EAT2		Detected				31

										32		EAT20		Detected				32

										33		EAT21		Detected				33

										34		EAT22		Detected				34

										35		EAT23		Detected				35

										36		EAT24		Detected				36						15

										37		EAT25		Detected				37

										38		EAT26		Detected				38

										39		EAT27		Detected				39

										40		EAT28		Detected				40

										41		EAT29		Detected				41

										42		EAT3		Detected				42

										43		EAT30		Detected				43

										44		EAT31		Detected				44

										45		EAT32		Detected				45

										46		EAT33		Detected				46

										47		EAT34		Detected				47

										48		EAT35		Detected				48

										49		EAT36		Detected				49

										50		EAT37		Detected				50

										51		EAT38		Detected				51

										52		EAT39		Detected				52

										53		EAT4		Detected				53

										54		EAT40		Detected				54

										55		EAT41		Detected				55

										56		EAT42		Detected				56

										57		EAT43		Detected				57

										58		EAT44		Detected				58

										59		EAT45		Detected				59

										60		EAT46		Detected				60

										61		EAT47		Not detected		fn		61

										62		EAT48		Not detected		fn		62

										63		EAT49		Detected				63

										64		EAT5		Detected				64

										65		EAT50		Detected				65

										66		EAT51		Detected				66

										67		EAT52		Detected				67

										68		EAT53		Detected				68

										69		EAT56		Detected				69

										70		EAT57		Detected				70

										71		EAT6		Detected				71

										72		EAT7		Detected				72

										73		EAT73		Detected				73

										74		EAT74		Detected				74

										75		EAT8		Detected				75

								76		76		EAT9		Detected				76

										77		EB 26-A		Not detected				77

										78		EB 26-B		Not detected				78

										79		EB 27-A		Detected		fp		79

										80		EB 27-B		Detected		fp		80

										81		EB 28		Detected		fp		81

										82		EB 31		Not detected				82

										83		EB 32		Not detected				83

										84		EB1		Not Detected				84

										85		EB10		Detected		fp		85

										86		EB16		Not Detected				86

										87		EB17		Not Detected				87

										88		EB18		Not Detected				88

										89		EB19		Detected		fp		89

										90		EB2		Not detected				90

										91		EB20b-LCS		Detected				91

										92		EB20-LCS		Detected				92

										93		EB21		Not Detected				93

										94		EB21b		Not Detected				94

										95		EB24 A		Not Detected				95

										96		EB24 B		Not Detected				96

										97		EB25 A		Not Detected				97

										98		EB25 B		Not Detected				98

										99		EB29		Not detected				99

										100		EB3		Detected		fp		100

										101		EB30		Not detected				101

										102		EB4		Detected		fp		102

										103		EB5		Not Detected				103

										104		EB6		Not Detected				104

										105		EB7		Not Detected				105

										106		EB7		Not Detected				106

										107		EB8		Not Detected				107

										108		EB8		Not Detected				108

										109		EB9		Detected		fp		109

										110		EBC 4		Detected				110

										111		EBC1		Detected				111

										112		EBC2		Detected				112

										113		EBC3		Detected				113

										114		EBT 58		Detected				114

										115		EBT 60		Detected				115

										116		EBT 61		Detected				116

										117		EBT 62		Detected				117

										118		EBT 63-1		Detected				118

										119		EBT 63-2		Detected				119

										120		EBT 64-1		Detected				120

										121		EBT 64-2		Detected				121

										122		EBT1		Detected				122

										123		EBT10		Detected				123

										124		EBT11		Detected				124

										125		EBT12		Detected				125

										126		EBT13		Detected				126

										127		EBT14		Detected				127

										128		EBT15		Detected				128

										129		EBT16		Detected				129

										130		EBT17		Detected				130

										131		EBT18		Detected				131

										132		EBT18		Detected				132

										133		EBT2		Detected				133

										134		EBT20		Detected				134

										135		EBT21		Detected				135

										136		EBT22		Detected				136

										137		EBT23		Not detected		fn		137

										138		EBT24		Not detected		fn		138

										139		EBT25		Not detected		fn		139

										140		EBT26		Not detected		fn		140

										141		EBT27		Not detected		fn		141

										142		EBT28		Not detected		fn		142

										143		EBT29		Not detected		fn		143

										144		EBT3		Detected				144

										145		EBT30		Not detected		fn		145

										146		EBT31		Not detected		fn		146

										147		EBT32		Not detected		fn		147

										148		EBT33		Detected				148

										149		EBT34		Detected				149

										150		EBT35		Detected				150

										151		EBT36		Detected				151

										152		EBT37		Detected				152

										153		EBT38		Detected				153

										154		EBT39		Detected				154

										155		EBT4		Detected				155

										156		EBT40		Detected				156

										157		EBT41		Detected				157

										158		EBT42		Detected				158

										159		EBT43		Detected				159

										160		EBT44		Detected				160

										161		EBT45		Detected				161

										162		EBT46		Detected				162

										163		EBT47		Detected				163

										164		EBT48		Detected				164

										165		EBT49		Detected				165

										166		EBT5		Detected				166

										167		EBT50		Detected				167

										168		EBT51		Not detected		fn		168

										169		EBT52		Detected				169

										170		EBT53		Not detected		fn		170

										171		EBT54		Detected				171

										172		EBT55		Not detected		fn		172

										173		EBT56		Detected				173

										174		EBT57		Detected				174

										175		EBT59		Detected				175

										176		EBT6		Detected				176

										177		EBT7		Detected				177

										178		EBT71		Detected				178

										179		EBT72		Detected				179

										180		EBT8		Detected				180

										181		EBT9		Detected				181

										182		IQC PU239 A		Detected				182

										183		IQC SR90 B		Detected				183

										184		LCS		Detected				184

										185		PB		Not Detected				185

								110		186		PB051214		Not Detected				186

										187		RAC1		Detected				187

										188		RAC10		Detected				188

										189		RAC2		Detected				189

										190		RAC3		Detected				190

										191		RAC6		Detected				191

										192		RAC7		Detected				192

										193		RAC7A		Detected				193

										194		RAC8		Detected				194

										195		RAT 37		Detected				195

										196		RAT 38		Detected				196

										197		RAT 39		Detected				197

										198		RAT 43		Detected				198

										199		RAT1		Detected				199

										200		RAT10		Detected				200

										201		RAT11		Detected				201

										202		RAT-17		Detected				202

										203		RAT-18		Detected				203

										204		RAT-19		Detected				204

										205		RAT2		Detected				205

										206		RAT20-1		Detected				206

										207		RAT20-2		Detected				207

										208		RAT21		Detected				208

										209		RAT22		Detected				209

										210		RAT23		Detected				210

										211		RAT24		Detected				211

										212		RAT25		Detected				212

										213		RAT26		Detected				213

										214		RAT26A		Detected				214

										215		RAT27		Detected				215

										216		RAT27A		Detected				216

										217		RAT28		Detected				217

										218		RAT28A		Detected				218

										219		RAT29		Detected				219

										220		RAT3		Detected				220

										221		RAT30		Detected				221

										222		RAT31		Not Detected		fn		222

										223		RAT32		Detected				223

										224		RAT33		Detected				224

										225		RAT34		Detected				225

										226		RAT35		Detected				226

										227		RAT36		Detected				227

										228		RAT4		Detected				228

										229		RAT40		Detected				229

										230		RAT41		Detected				230

										231		RAT42		Not detected		fn		231

										232		RAT44		Detected				232

										233		RAT5		Detected				233

										234		RAT6		Detected				234

										235		RAT7		Detected				235

										236		RAT8		Detected				236

								51		237		RAT9		Detected				237

										238		RB 26		Not detected				238

										239		RB 27		Detected		fp		239

										240		RB 28		Not detected				240

										241		RB1		Not detected				241

										242		RB16		Not Detected				242

										243		RB17		Not Detected				243

										244		RB18		Detected		fp		244

										245		RB19		Detected		fp		245

										246		RB19A		Detected		fp		246

										247		RB2		Not Detected				247

										248		RB20-B-Matrix Spike		Detected				248

										249		RB20-Matrix Spike		Detected				249

										250		RB21-B-Matrix Blank		Not Detected				250

										251		RB21-Matrix Blank		Not Detected				251

										252		RB24		Not Detected				252

										253		RB25		Not Detected				253

										254		RB29		Not detected				254

										255		RB3		Detected		fp		255

										256		RB30		Not detected				256

										257		RB31		Not detected				257

										258		RB32		Not detected				258

										259		RB4		Not Detected				259

										260		RB5		Detected		fp		260

										261		RB6		Detected		fp		261

										262		RB7		Not Detected				262

										263		RB7		Not Detected				263

										264		RB8		Not Detected				264

										265		RB8		Not Detected				265

										266		RBC1		Detected				266

										267		RBC10		Detected				267

										268		RBC11		Detected				268

										269		RBC12		Detected				269

										270		RBC2		Detected				270

										271		RBC3		Detected				271

										272		RBC4		Detected				272

										273		RBC6		Detected				273

										274		RBC7		Detected				274

										275		RBC8		Detected				275

										276		RBT 41		Detected				276

										277		RBT 42		Detected				277

										278		RBT 50		Detected				278

										279		RBT 51		Detected				279

										280		RBT1		Detected				280

										281		RBT10		Detected				281

										282		RBT11		Detected				282

										283		RBT12		Detected				283

										284		RBT13		Detected				284

										285		RBT14		Detected				285

										286		RBT15		Detected				286

										287		RBT2		Detected				287

										288		RBT-21		Detected				288

										289		RBT-22		Not Detected		fn		289

										290		RBT23		Detected				290

										291		RBT24		Detected				291

										292		RBT25		Detected				292

										293		RBT26		Detected				293

										294		RBT27		Detected				294

										295		RBT28		Detected				295

										296		RBT29		Detected				296

										297		RBT3		Detected				297

										298		RBT30		Detected				298

										299		RBT31		Detected				299

										300		RBT32		Detected				300

										301		RBT33		Detected				301

										302		RBT34		Detected				302

										303		RBT35		Detected				303

										304		RBT36		Detected				304

										305		RBT37		Detected				305

										306		RBT38		Detected				306

										307		RBT39		Detected				307

										308		RBT4		Detected				308

										309		RBT40		Detected				309

										310		RBT43		Detected				310

										311		RBT44		Detected				311

										312		RBT45		Detected				312

										313		RBT46		Detected				313

										314		RBT47		Detected				314

										315		RBT48		Detected				315

										316		RBT49		Detected				316

										317		RBT5		Detected				317

										318		RBT6		Detected				318

										319		RBT7		Detected				319

										320		RBT77		Detected				320

										321		RBT8		Detected				321

								85		322		RBT9		Detected				322
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Sheet1

												Sample_ID		Result_Qualifier										75		92

										1		EABC1		Detected				1						25		8

										2		EABC2		Detected				2

										3		EABC2		Detected				3

										4		EABC3		Detected				4

										5		EABC5		Detected				5

										6		EABC5A		Detected				6

										7		EABC6 alpha		Detected				7

										8		EABC6 beta		Detected				8

										9		EABC7b-Matrix Spike		Detected				9

										10		EABC7-Matrix Spike		Detected				10

										11		EABC9 A		Detected				11

										12		EABC9 B		Detected				12

										13		EAC1		Detected				13

										14		EAC2		Detected				14

										15		EAC3		Detected				15

										16		EAT 54		Detected				16

										17		EAT 55		Detected				17

										18		EAT 58-1		Not detected		fn		18

										19		EAT 58-2		Detected				19

										20		EAT1		Detected				20

										21		EAT10		Detected				21				21

										22		EAT11		Detected				22

										23		EAT12		Detected				23

										24		EAT13		Detected				24

										25		EAT14		Detected				25

										26		EAT15		Not Detected		fn		26

										27		EAT16		Not Detected		fn		27

										28		EAT17		Detected				28

										29		EAT18		Detected				29

										30		EAT19		Detected				30

										31		EAT2		Detected				31

										32		EAT20		Detected				32

										33		EAT21		Detected				33

										34		EAT22		Detected				34

										35		EAT23		Detected				35

										36		EAT24		Detected				36						15

										37		EAT25		Detected				37

										38		EAT26		Detected				38

										39		EAT27		Detected				39

										40		EAT28		Detected				40

										41		EAT29		Detected				41

										42		EAT3		Detected				42

										43		EAT30		Detected				43

										44		EAT31		Detected				44

										45		EAT32		Detected				45

										46		EAT33		Detected				46

										47		EAT34		Detected				47

										48		EAT35		Detected				48

										49		EAT36		Detected				49

										50		EAT37		Detected				50

										51		EAT38		Detected				51

										52		EAT39		Detected				52

										53		EAT4		Detected				53

										54		EAT40		Detected				54

										55		EAT41		Detected				55

										56		EAT42		Detected				56

										57		EAT43		Detected				57

										58		EAT44		Detected				58

										59		EAT45		Detected				59

										60		EAT46		Detected				60

										61		EAT47		Not detected		fn		61

										62		EAT48		Not detected		fn		62

										63		EAT49		Detected				63

										64		EAT5		Detected				64

										65		EAT50		Detected				65

										66		EAT51		Detected				66

										67		EAT52		Detected				67

										68		EAT53		Detected				68

										69		EAT56		Detected				69

										70		EAT57		Detected				70

										71		EAT6		Detected				71

										72		EAT7		Detected				72

										73		EAT73		Detected				73

										74		EAT74		Detected				74

										75		EAT8		Detected				75

								76		76		EAT9		Detected				76

										77		EB 26-A		Not detected				77

										78		EB 26-B		Not detected				78

										79		EB 27-A		Detected		fp		79

										80		EB 27-B		Detected		fp		80

										81		EB 28		Detected		fp		81

										82		EB 31		Not detected				82

										83		EB 32		Not detected				83

										84		EB1		Not Detected				84

										85		EB10		Detected		fp		85

										86		EB16		Not Detected				86

										87		EB17		Not Detected				87

										88		EB18		Not Detected				88

										89		EB19		Detected		fp		89

										90		EB2		Not detected				90

										91		EB20b-LCS		Detected				91

										92		EB20-LCS		Detected				92

										93		EB21		Not Detected				93

										94		EB21b		Not Detected				94

										95		EB24 A		Not Detected				95

										96		EB24 B		Not Detected				96

										97		EB25 A		Not Detected				97

										98		EB25 B		Not Detected				98

										99		EB29		Not detected				99

										100		EB3		Detected		fp		100

										101		EB30		Not detected				101

										102		EB4		Detected		fp		102

										103		EB5		Not Detected				103

										104		EB6		Not Detected				104

										105		EB7		Not Detected				105

										106		EB7		Not Detected				106

										107		EB8		Not Detected				107

										108		EB8		Not Detected				108

										109		EB9		Detected		fp		109

										110		EBC 4		Detected				110

										111		EBC1		Detected				111

										112		EBC2		Detected				112

										113		EBC3		Detected				113

										114		EBT 58		Detected				114

										115		EBT 60		Detected				115

										116		EBT 61		Detected				116

										117		EBT 62		Detected				117

										118		EBT 63-1		Detected				118

										119		EBT 63-2		Detected				119

										120		EBT 64-1		Detected				120

										121		EBT 64-2		Detected				121

										122		EBT1		Detected				122

										123		EBT10		Detected				123

										124		EBT11		Detected				124

										125		EBT12		Detected				125

										126		EBT13		Detected				126

										127		EBT14		Detected				127

										128		EBT15		Detected				128

										129		EBT16		Detected				129

										130		EBT17		Detected				130

										131		EBT18		Detected				131

										132		EBT18		Detected				132

										133		EBT2		Detected				133

										134		EBT20		Detected				134

										135		EBT21		Detected				135

										136		EBT22		Detected				136

										137		EBT23		Not detected		fn		137

										138		EBT24		Not detected		fn		138

										139		EBT25		Not detected		fn		139

										140		EBT26		Not detected		fn		140

										141		EBT27		Not detected		fn		141

										142		EBT28		Not detected		fn		142

										143		EBT29		Not detected		fn		143

										144		EBT3		Detected				144

										145		EBT30		Not detected		fn		145

										146		EBT31		Not detected		fn		146

										147		EBT32		Not detected		fn		147

										148		EBT33		Detected				148

										149		EBT34		Detected				149

										150		EBT35		Detected				150

										151		EBT36		Detected				151

										152		EBT37		Detected				152

										153		EBT38		Detected				153

										154		EBT39		Detected				154

										155		EBT4		Detected				155

										156		EBT40		Detected				156

										157		EBT41		Detected				157

										158		EBT42		Detected				158

										159		EBT43		Detected				159

										160		EBT44		Detected				160

										161		EBT45		Detected				161

										162		EBT46		Detected				162

										163		EBT47		Detected				163

										164		EBT48		Detected				164

										165		EBT49		Detected				165

										166		EBT5		Detected				166

										167		EBT50		Detected				167

										168		EBT51		Not detected		fn		168

										169		EBT52		Detected				169

										170		EBT53		Not detected		fn		170

										171		EBT54		Detected				171

										172		EBT55		Not detected		fn		172

										173		EBT56		Detected				173

										174		EBT57		Detected				174

										175		EBT59		Detected				175

										176		EBT6		Detected				176

										177		EBT7		Detected				177

										178		EBT71		Detected				178

										179		EBT72		Detected				179

										180		EBT8		Detected				180

										181		EBT9		Detected				181

										182		IQC PU239 A		Detected				182

										183		IQC SR90 B		Detected				183

										184		LCS		Detected				184

										185		PB		Not Detected				185

								110		186		PB051214		Not Detected				186

										187		RAC1		Detected				187

										188		RAC10		Detected				188

										189		RAC2		Detected				189

										190		RAC3		Detected				190

										191		RAC6		Detected				191

										192		RAC7		Detected				192

										193		RAC7A		Detected				193

										194		RAC8		Detected				194

										195		RAT 37		Detected				195

										196		RAT 38		Detected				196

										197		RAT 39		Detected				197

										198		RAT 43		Detected				198

										199		RAT1		Detected				199

										200		RAT10		Detected				200

										201		RAT11		Detected				201

										202		RAT-17		Detected				202

										203		RAT-18		Detected				203

										204		RAT-19		Detected				204

										205		RAT2		Detected				205

										206		RAT20-1		Detected				206

										207		RAT20-2		Detected				207

										208		RAT21		Detected				208

										209		RAT22		Detected				209

										210		RAT23		Detected				210

										211		RAT24		Detected				211

										212		RAT25		Detected				212

										213		RAT26		Detected				213

										214		RAT26A		Detected				214

										215		RAT27		Detected				215

										216		RAT27A		Detected				216

										217		RAT28		Detected				217

										218		RAT28A		Detected				218

										219		RAT29		Detected				219

										220		RAT3		Detected				220

										221		RAT30		Detected				221

										222		RAT31		Not Detected		fn		222

										223		RAT32		Detected				223

										224		RAT33		Detected				224

										225		RAT34		Detected				225

										226		RAT35		Detected				226

										227		RAT36		Detected				227

										228		RAT4		Detected				228

										229		RAT40		Detected				229

										230		RAT41		Detected				230

										231		RAT42		Not detected		fn		231

										232		RAT44		Detected				232

										233		RAT5		Detected				233

										234		RAT6		Detected				234

										235		RAT7		Detected				235

										236		RAT8		Detected				236

								51		237		RAT9		Detected				237

										238		RB 26		Not detected				238

										239		RB 27		Detected		fp		239

										240		RB 28		Not detected				240

										241		RB1		Not detected				241

										242		RB16		Not Detected				242

										243		RB17		Not Detected				243

										244		RB18		Detected		fp		244

										245		RB19		Detected		fp		245

										246		RB19A		Detected		fp		246

										247		RB2		Not Detected				247

										248		RB20-B-Matrix Spike		Detected				248

										249		RB20-Matrix Spike		Detected				249

										250		RB21-B-Matrix Blank		Not Detected				250

										251		RB21-Matrix Blank		Not Detected				251

										252		RB24		Not Detected				252

										253		RB25		Not Detected				253

										254		RB29		Not detected				254

										255		RB3		Detected		fp		255

										256		RB30		Not detected				256

										257		RB31		Not detected				257

										258		RB32		Not detected				258

										259		RB4		Not Detected				259

										260		RB5		Detected		fp		260

										261		RB6		Detected		fp		261

										262		RB7		Not Detected				262

										263		RB7		Not Detected				263

										264		RB8		Not Detected				264

										265		RB8		Not Detected				265

										266		RBC1		Detected				266

										267		RBC10		Detected				267

										268		RBC11		Detected				268

										269		RBC12		Detected				269

										270		RBC2		Detected				270

										271		RBC3		Detected				271

										272		RBC4		Detected				272

										273		RBC6		Detected				273

										274		RBC7		Detected				274

										275		RBC8		Detected				275

										276		RBT 41		Detected				276

										277		RBT 42		Detected				277

										278		RBT 50		Detected				278

										279		RBT 51		Detected				279

										280		RBT1		Detected				280

										281		RBT10		Detected				281

										282		RBT11		Detected				282

										283		RBT12		Detected				283

										284		RBT13		Detected				284

										285		RBT14		Detected				285

										286		RBT15		Detected				286

										287		RBT2		Detected				287

										288		RBT-21		Detected				288

										289		RBT-22		Not Detected		fn		289

										290		RBT23		Detected				290

										291		RBT24		Detected				291

										292		RBT25		Detected				292

										293		RBT26		Detected				293

										294		RBT27		Detected				294

										295		RBT28		Detected				295

										296		RBT29		Detected				296

										297		RBT3		Detected				297

										298		RBT30		Detected				298

										299		RBT31		Detected				299

										300		RBT32		Detected				300

										301		RBT33		Detected				301

										302		RBT34		Detected				302

										303		RBT35		Detected				303

										304		RBT36		Detected				304

										305		RBT37		Detected				305

										306		RBT38		Detected				306

										307		RBT39		Detected				307

										308		RBT4		Detected				308

										309		RBT40		Detected				309

										310		RBT43		Detected				310

										311		RBT44		Detected				311

										312		RBT45		Detected				312

										313		RBT46		Detected				313

										314		RBT47		Detected				314

										315		RBT48		Detected				315

										316		RBT49		Detected				316

										317		RBT5		Detected				317

										318		RBT6		Detected				318

										319		RBT7		Detected				319

										320		RBT77		Detected				320

										321		RBT8		Detected				321

								85		322		RBT9		Detected				322
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Sheet1

												Sample_ID		Result_Qualifier								95		75		92

										1		EABC1		Detected				1				5		25		8

										2		EABC2		Detected				2

										3		EABC2		Detected				3

										4		EABC3		Detected				4

										5		EABC5		Detected				5

										6		EABC5A		Detected				6

										7		EABC6 alpha		Detected				7

										8		EABC6 beta		Detected				8

										9		EABC7b-Matrix Spike		Detected				9

										10		EABC7-Matrix Spike		Detected				10

										11		EABC9 A		Detected				11

										12		EABC9 B		Detected				12

										13		EAC1		Detected				13

										14		EAC2		Detected				14

										15		EAC3		Detected				15

										16		EAT 54		Detected				16

										17		EAT 55		Detected				17

										18		EAT 58-1		Not detected		fn		18

										19		EAT 58-2		Detected				19

										20		EAT1		Detected				20

										21		EAT10		Detected				21				21

										22		EAT11		Detected				22

										23		EAT12		Detected				23

										24		EAT13		Detected				24

										25		EAT14		Detected				25

										26		EAT15		Not Detected		fn		26												4.9689440994

										27		EAT16		Not Detected		fn		27

										28		EAT17		Detected				28

										29		EAT18		Detected				29

										30		EAT19		Detected				30

										31		EAT2		Detected				31

										32		EAT20		Detected				32

										33		EAT21		Detected				33

										34		EAT22		Detected				34

										35		EAT23		Detected				35

										36		EAT24		Detected				36						15

										37		EAT25		Detected				37

										38		EAT26		Detected				38

										39		EAT27		Detected				39

										40		EAT28		Detected				40

										41		EAT29		Detected				41

										42		EAT3		Detected				42

										43		EAT30		Detected				43

										44		EAT31		Detected				44

										45		EAT32		Detected				45

										46		EAT33		Detected				46

										47		EAT34		Detected				47

										48		EAT35		Detected				48

										49		EAT36		Detected				49

										50		EAT37		Detected				50

										51		EAT38		Detected				51

										52		EAT39		Detected				52

										53		EAT4		Detected				53

										54		EAT40		Detected				54

										55		EAT41		Detected				55

										56		EAT42		Detected				56

										57		EAT43		Detected				57

										58		EAT44		Detected				58

										59		EAT45		Detected				59

										60		EAT46		Detected				60

										61		EAT47		Not detected		fn		61

										62		EAT48		Not detected		fn		62

										63		EAT49		Detected				63

										64		EAT5		Detected				64

										65		EAT50		Detected				65

										66		EAT51		Detected				66

										67		EAT52		Detected				67

										68		EAT53		Detected				68

										69		EAT56		Detected				69

										70		EAT57		Detected				70

										71		EAT6		Detected				71

										72		EAT7		Detected				72

										73		EAT73		Detected				73

										74		EAT74		Detected				74

										75		EAT8		Detected				75

								76		76		EAT9		Detected				76

										77		EB 26-A		Not detected				77

										78		EB 26-B		Not detected				78

										79		EB 27-A		Detected		fp		79

										80		EB 27-B		Detected		fp		80

										81		EB 28		Detected		fp		81

										82		EB 31		Not detected				82

										83		EB 32		Not detected				83

										84		EB1		Not Detected				84

										85		EB10		Detected		fp		85

										86		EB16		Not Detected				86

										87		EB17		Not Detected				87

										88		EB18		Not Detected				88

										89		EB19		Detected		fp		89

										90		EB2		Not detected				90

										91		EB20b-LCS		Detected				91

										92		EB20-LCS		Detected				92

										93		EB21		Not Detected				93

										94		EB21b		Not Detected				94

										95		EB24 A		Not Detected				95

										96		EB24 B		Not Detected				96

										97		EB25 A		Not Detected				97

										98		EB25 B		Not Detected				98

										99		EB29		Not detected				99

										100		EB3		Detected		fp		100

										101		EB30		Not detected				101

										102		EB4		Detected		fp		102

										103		EB5		Not Detected				103

										104		EB6		Not Detected				104

										105		EB7		Not Detected				105

										106		EB7		Not Detected				106

										107		EB8		Not Detected				107

										108		EB8		Not Detected				108

										109		EB9		Detected		fp		109

										110		EBC 4		Detected				110

										111		EBC1		Detected				111

										112		EBC2		Detected				112

										113		EBC3		Detected				113

										114		EBT 58		Detected				114

										115		EBT 60		Detected				115

										116		EBT 61		Detected				116

										117		EBT 62		Detected				117

										118		EBT 63-1		Detected				118

										119		EBT 63-2		Detected				119

										120		EBT 64-1		Detected				120

										121		EBT 64-2		Detected				121

										122		EBT1		Detected				122

										123		EBT10		Detected				123

										124		EBT11		Detected				124

										125		EBT12		Detected				125

										126		EBT13		Detected				126

										127		EBT14		Detected				127

										128		EBT15		Detected				128

										129		EBT16		Detected				129

										130		EBT17		Detected				130

										131		EBT18		Detected				131

										132		EBT18		Detected				132

										133		EBT2		Detected				133

										134		EBT20		Detected				134

										135		EBT21		Detected				135

										136		EBT22		Detected				136

										137		EBT23		Not detected		fn		137

										138		EBT24		Not detected		fn		138

										139		EBT25		Not detected		fn		139

										140		EBT26		Not detected		fn		140

										141		EBT27		Not detected		fn		141

										142		EBT28		Not detected		fn		142

										143		EBT29		Not detected		fn		143

										144		EBT3		Detected				144

										145		EBT30		Not detected		fn		145

										146		EBT31		Not detected		fn		146

										147		EBT32		Not detected		fn		147

										148		EBT33		Detected				148

										149		EBT34		Detected				149

										150		EBT35		Detected				150

										151		EBT36		Detected				151

										152		EBT37		Detected				152

										153		EBT38		Detected				153

										154		EBT39		Detected				154

										155		EBT4		Detected				155

										156		EBT40		Detected				156

										157		EBT41		Detected				157

										158		EBT42		Detected				158

										159		EBT43		Detected				159

										160		EBT44		Detected				160

										161		EBT45		Detected				161

										162		EBT46		Detected				162

										163		EBT47		Detected				163

										164		EBT48		Detected				164

										165		EBT49		Detected				165

										166		EBT5		Detected				166

										167		EBT50		Detected				167

										168		EBT51		Not detected		fn		168

										169		EBT52		Detected				169

										170		EBT53		Not detected		fn		170

										171		EBT54		Detected				171

										172		EBT55		Not detected		fn		172

										173		EBT56		Detected				173

										174		EBT57		Detected				174

										175		EBT59		Detected				175

										176		EBT6		Detected				176

										177		EBT7		Detected				177

										178		EBT71		Detected				178

										179		EBT72		Detected				179

										180		EBT8		Detected				180

										181		EBT9		Detected				181

										182		IQC PU239 A		Detected				182

										183		IQC SR90 B		Detected				183

										184		LCS		Detected				184

										185		PB		Not Detected				185

								110		186		PB051214		Not Detected				186

										187		RAC1		Detected				187

										188		RAC10		Detected				188

										189		RAC2		Detected				189

										190		RAC3		Detected				190

										191		RAC6		Detected				191

										192		RAC7		Detected				192

										193		RAC7A		Detected				193

										194		RAC8		Detected				194

										195		RAT 37		Detected				195

										196		RAT 38		Detected				196

										197		RAT 39		Detected				197

										198		RAT 43		Detected				198

										199		RAT1		Detected				199

										200		RAT10		Detected				200

										201		RAT11		Detected				201

										202		RAT-17		Detected				202

										203		RAT-18		Detected				203

										204		RAT-19		Detected				204

										205		RAT2		Detected				205

										206		RAT20-1		Detected				206

										207		RAT20-2		Detected				207

										208		RAT21		Detected				208

										209		RAT22		Detected				209

										210		RAT23		Detected				210

										211		RAT24		Detected				211

										212		RAT25		Detected				212

										213		RAT26		Detected				213

										214		RAT26A		Detected				214

										215		RAT27		Detected				215

										216		RAT27A		Detected				216

										217		RAT28		Detected				217

										218		RAT28A		Detected				218

										219		RAT29		Detected				219

										220		RAT3		Detected				220

										221		RAT30		Detected				221

										222		RAT31		Not Detected		fn		222

										223		RAT32		Detected				223

										224		RAT33		Detected				224

										225		RAT34		Detected				225

										226		RAT35		Detected				226

										227		RAT36		Detected				227

										228		RAT4		Detected				228

										229		RAT40		Detected				229

										230		RAT41		Detected				230

										231		RAT42		Not detected		fn		231

										232		RAT44		Detected				232

										233		RAT5		Detected				233

										234		RAT6		Detected				234

										235		RAT7		Detected				235

										236		RAT8		Detected				236

								51		237		RAT9		Detected				237

										238		RB 26		Not detected				238

										239		RB 27		Detected		fp		239

										240		RB 28		Not detected				240

										241		RB1		Not detected				241

										242		RB16		Not Detected				242

										243		RB17		Not Detected				243

										244		RB18		Detected		fp		244

										245		RB19		Detected		fp		245

										246		RB19A		Detected		fp		246

										247		RB2		Not Detected				247

										248		RB20-B-Matrix Spike		Detected				248

										249		RB20-Matrix Spike		Detected				249

										250		RB21-B-Matrix Blank		Not Detected				250

										251		RB21-Matrix Blank		Not Detected				251

										252		RB24		Not Detected				252

										253		RB25		Not Detected				253

										254		RB29		Not detected				254

										255		RB3		Detected		fp		255

										256		RB30		Not detected				256

										257		RB31		Not detected				257

										258		RB32		Not detected				258

										259		RB4		Not Detected				259

										260		RB5		Detected		fp		260

										261		RB6		Detected		fp		261

										262		RB7		Not Detected				262

										263		RB7		Not Detected				263

										264		RB8		Not Detected				264

										265		RB8		Not Detected				265

										266		RBC1		Detected				266

										267		RBC10		Detected				267

										268		RBC11		Detected				268

										269		RBC12		Detected				269

										270		RBC2		Detected				270

										271		RBC3		Detected				271

										272		RBC4		Detected				272

										273		RBC6		Detected				273

										274		RBC7		Detected				274

										275		RBC8		Detected				275

										276		RBT 41		Detected				276

										277		RBT 42		Detected				277

										278		RBT 50		Detected				278

										279		RBT 51		Detected				279

										280		RBT1		Detected				280

										281		RBT10		Detected				281

										282		RBT11		Detected				282

										283		RBT12		Detected				283

										284		RBT13		Detected				284

										285		RBT14		Detected				285

										286		RBT15		Detected				286

										287		RBT2		Detected				287

										288		RBT-21		Detected				288

										289		RBT-22		Not Detected		fn		289

										290		RBT23		Detected				290

										291		RBT24		Detected				291

										292		RBT25		Detected				292

										293		RBT26		Detected				293

										294		RBT27		Detected				294

										295		RBT28		Detected				295

										296		RBT29		Detected				296

										297		RBT3		Detected				297

										298		RBT30		Detected				298

										299		RBT31		Detected				299

										300		RBT32		Detected				300

										301		RBT33		Detected				301

										302		RBT34		Detected				302

										303		RBT35		Detected				303

										304		RBT36		Detected				304

										305		RBT37		Detected				305

										306		RBT38		Detected				306

										307		RBT39		Detected				307

										308		RBT4		Detected				308

										309		RBT40		Detected				309

										310		RBT43		Detected				310

										311		RBT44		Detected				311

										312		RBT45		Detected				312

										313		RBT46		Detected				313

										314		RBT47		Detected				314

										315		RBT48		Detected				315

										316		RBT49		Detected				316

										317		RBT5		Detected				317

										318		RBT6		Detected				318

										319		RBT7		Detected				319

										320		RBT77		Detected				320

										321		RBT8		Detected				321

								85		322		RBT9		Detected				322
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ICLN Lessons Learned
• Data reporting issues – unable to upload 

spreadsheet into FERN Data Portal
– FERN IT support had problem fixed by the time the 

data was due
• Not all data reported on time (2 labs late in 

early phase)
• False Negatives/ Positives

– Method related
GPC method needed
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FERN Gamma Method 
Intercomparison Study

• 26 of 31 labs participating
• Food samples prepared, spiked and shipped 

from WEAC
• Samples spiked heterogeneously 

– Cs-134, Cs-137, Co-60, Ba-133
– Amounts far below FDA action levels for each 

radioisotope
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FERN Gamma Method 
Intercomparison Study

• Objectives
– Allow labs to use routine methods
– Control count time (10 minutes)
– Evaluate labs ability to detect and identify a variety 

of radioisotopes of concern
– Select variety of foods of varying density 
– Evaluate labs ability to homogenize sample
* While labs were not evaluated based on ability to 
quantify radioactivity we did request this information 
in order to assess this capability
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FERN Gamma Method 
Intercomparison Study

• Conclusions
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

Harmonization of uncertainty calculation is needed
Not all labs are correcting for density and coincidence 

summing
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Training

• LB517:FDA/FERN Gamma Spectroscopy-Analysis 
for Food

• LB 523: FDA/FERN Screening for Alpha/Beta 
Radioactivity in Food 
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FERN Future

• Continue with exercises and training to improve 
network capability and performance

• Continue working with network to develop new 
rapid methods for emergency response

• Expand Intercomparison Studies to alpha and 
beta emitters (tritium, Sr-90, Pu, Am, etc.)



Questions?
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