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Overview

■ FRMAC Lab Analysis Mission Overview

■ Northern Lights Objectives

■ Northern Lights Successes

■ Northern Lights Lessons Learned

■ Analytical Challenges

■ Operational Challenges

■ Data Reporting Challenges

■ Communications Challenges
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Federal Radiological Monitoring and
Assessment Center (FRMAC)

• Multi-agency response effort including DOE, DOD, EPA, FDA, CDC, USDA.
• Mission: to assist with federal, state, tribal authorities with predictions,

measurements, analysis and assessments related to radiological incidents
• Divisions of FRMAC

➢ Sampling and Monitoring
➢ Assessment
➢ Health & Safety
➢ Support
➢ Li

Laboratory Analysi
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Laboratory Analysis Division Responsibilities
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Northern Lights 2016: Full-Scale Exercise
• Scenario: Nuclear Power Plant

accident with significant radionuclide

release

• Monticello Nuclear Generating Plant

in Monticello, MN

• StartEx: t = +21 days post release

• Exercise Setup: 3 pre-start workshops

and 4 days of exercise play
➢ Onsite Play: Camp Ripley Training Center

near Little Falls MN

• Objective: post-emergency phase

leading to recovery phase and

transition from DOE to EPA led

FRMAC

➢ Exercise end-to-end laboratory analysis

function
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Field Exercise Dilemmas for Laboratories

Not enough
time to analyze

samples
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No radioactivity
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Northern Lights scenario provided opportunity
to incorporate off-site lab analysis using "more
realistic" samples.
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Northern Lights Exercise Design
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Laboratory Participation

■ 6 DOE/NAMP Labs

■ SRS, SNL, INL, ORISE, WIPP, LLNL

■ EPA NAREL (ERLN)

■ Food Emergency Response
Network (FERN) through the
ICLN

■ WEAC, MD DoH, NY DoH, TX DoH,

WA PHL, WI PHL

■ State of Minnesota Public

Health Lab

■ FRMAC Fly-Away Lab (onsite

mobile lab during exercise)
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"Realistic" Sample Development

• HEU irradiation

• Samples shipped to 13 labs
3 weeks later

➢ Aligned nuclide decay with
post-accident time line

• Water, Soil, Air Filter,
Vegetation (Coffee
Grounds)

• 75 Spiked Samples

➢ 0.0128 viCi or 0.1 µCi

• 135 Blank Samples
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Lab Analysis Exercise Timeline

■ Aug. 18, 2016 — Initial Response Workshop (t = +2 to +7d)

➢ Development of Data Quality Objectives (DQOs), sampling plans and
activated participating labs.

■ Sept. 29 2016 — Ongoing Response Workshop (t = +14 days)

➢ Development of Analysis Requests for labs

➢ Gamma spec and Sr-89/90 analyses on 4 different matrices

■ Sept. 30-Oct 17 — Off-site labs received test samples and performed
requested analyses.

➢ ICLN portal used to coordinate FRMAC analysis requests.

■ Oct. 17 2016 — Offsite labs report results directly to FRMAC or
through ICLN Coordinating Office

■ Oct. 17 — 20 — Start of On-site Exercise Play

➢ Sample collection, mobile lab analysis, shipping and validation of lab results

LLNL-PRES-728751



Exercise Metrics

Laborato
Idaho National Laboratory

Gamma Sr-89/90
Anal ses Anal ses # com • leted

20 6 20
Savannah River Nuclear Solutions 20 6 26

ORISE/AEAV 20 6 26

Sandia National Laboratories 20 20
WIPP 20 20

LLNL Radiochemistry group 0 2 2

MN State Public Health Iab 38 10 48

EPA NAREL 20 4 24

Texas DoH 3 3 (qualitative)

Washington PHL 3 3

Maryland DoH 3 3 (qualitative)

WEAC 3 3
Wisconsin PHL 3 3 (qualitative)

New York DoH 3 3
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N L16 Successes

■ Design and delivery of 210 test samples (75 spiked with fresh

fission products) in 4 matrices to 14 off-site labs

■ Completion of non-routine and complex radiochemical
analyses

➢ Successfully re-directed samples across country

➢ Analysis completed by SRNL during Hurricane Matthew

➢ Interpretation of complex gamma data (FRMAC Gamma Spectroscopist)

➢ On-site gamma spec modeling requests fulfilled for special samples

■ Incorporation of FRMAC CM Home Team Lab Manager

➢ Coordination of off-site analyses and communication with the various
laboratory networks through ICLN portal

➢ Handled special technical requests
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NL16 Lessons Learned

Analytical Challenges 
• The most likely nuclear emergency scenarios may involve very

complex source terms

• Sr-89/90 analysis methods did not meet exercise DQOs

• Requested critical level (Lc) values may be unachievable

• Limited lab experience with fresh fission product samples that
have complex gamma spectra

• Insufficient calibrated geometries for gamma spec and/or no
modeling capabilities to provide quantitative results
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NL16 Lessons Learned

Operational Challenges for Off-Site Labs 
■ Volatile species of radionuclides in realistic sample media

➢ Labs may need special equipment and permits to handle off-gassing
during sample processing

■ Standard operating procedures (SOPs) may not be flexible
enough to meet the DQOs of an emergency response

➢ Uncommon sample matrices—ag products, livestock, ground
deposition samples

■ USDA permits may be required to process some sample types



NL16 Lessons Learned

Data Reporting Challenges 
• Need flexibility for reporting non-detected radionuclides

• What does a Level I and Level IV data package look like?

• Unclear what records must be uploaded to FRMAC Web Portal

• Time consuming analytical results verification process
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NL16 Lessons Learned

Communication Challenges 
■ Communication channels between FRMAC Lab Management,

ICLN network coordinators and off-site labs not always clear

■ Off-site labs sometimes feel "out-of-the-loop"

■ Lack of sample and analysis planning prior to sample collection

■ Little experience with an EPA-led FRMAC
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Questions and Comments


