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~~e~s~he~~f~t~!o~a~~n~~d~!; ;.:alytic a! Toxicology Branch at t~~ ~ 
Centers for Disease Control and Prevention (CDC). His responsibilities include planning, 
implementation, oversight, and completion of programs related to public health that involves 
non-radioactive and radioactive elements or their isotopes. These programs involve research 
and development of a wide variety of analytical methods to enable the CDC to assay and 
monitor the exposure of populations to toxic or radioactive element exposures. The 
programs also involve a large amount of analytical services to various programs in which the 
laboratory collaborates with other national and international government agencies, state 
health departments and universities. These programs look at a broad spectrum of essential, 
trace and toxic metals using, Inductively Coupled Plasma Mass Spectrometry with Dynamic 
Reaction Cell Technology, HPLC or GC coupled to Inductively Coupled Plasma Mass 
Spectrometry with Dynamic Reaction Cell Technology, Electrochemical, Gamma Spectroscopy, Alpha 
Spectroscopy and Liquid Scintillation methods. Dr. Jones is also overseeing the development of a variety of 
radio nuclide bioassay methods for emergency and terrorism preparedness and response. These methods will allow 
CDC to assist the states in responding to a major radiological or nuclear incident and allow for the assessment of 
contamination and exposure in people and to enable the efficient use of medical countermeasures. Dr. Jones' 
responsibilities also include the implementation and laboratory aspects of multiple local, state, regional, national 
and international health studies or investigations, responses to multiple Epidemiological Aids and "emergency 
responses." The Branch is also involved with many long-term (multi-year) local, national or international public 
health studies. Dr. Jones has 106 publications in the field of analytical chemistry, biophysical chemistry, clinical 
chemistry and Biomonitoring. He has presented more than 6o national or international invited talks or workshops 
related to the laboratory aspects of inorganic Biomonitoring as well as chemical and radiological terrorism 
preparedness and response. Dr. Jones is a Co-Chair of multiple workgroups in the DHS Integrated Consortium of 
Laboratory Networks (ICLN) and is a member of several CDC, DHS, HHS, FEMA and CLSI national workgroups 
or committees. 

Email: RLJones@cdc.gov 



Robert L. Jones, PhD 
Chief, Inorganic and Radiation 
Analytical Toxicology Branch 



Mention of company or product names does not constitute 
endorsement by the National Center for Environmental Health 
(NCEH), Centers for Disease Control (CDC), or the Public 
Health Service. 



Potential Radiological or Nuclear Incidents 

• Nuclear 
- Damaged nuclear 

facility 
- Improvised nuclear 

device 
- Nuclear weapon 

• Radiological 
- Radiological dispersion 

device (RDD); - - -
e.g., "Dirty bomb" 



Population Monitoring 

Following an environmental release of radioactive 
material, large numbers of people may require 

external and/ or internal monitoring and, if 
indicated, decontamination. 





The Boston Marathon 

April 15th, 2013 

• "'26,ooo Runners from 55 States 
and Territories 

• "'500,ooo Spectators 
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1oassay UDJective 
After a Radiological Incident, Public Health 
Officials Will Need to Answer the following: 

• What are people exposed to or contaminated with? 

• Who was exposed or contaminated? 

• How ntuch exposure or contamination did each person 

have? 

The decision to medically treat people will depend on our 

ability to rapidly and accurately identify and quantify 

internal contamination 
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CDC Guidance on Population Monitoring 
and Safety 

• Target audience: I . W!l!J•lJJSII·tiJeij•Mllt•lim~~.in radiation emergencies: 

- State and local public I -~l~IL .. I.IF''fou.wloandloa!lpubjlcheal!h plannoo. 

health and emergency 
preparedness personnel 

• Focus: 
- Terrorism incidents 

involving mass casualties 
• Scope: 

- Assumes local 
infrastructure is intact 

- Principles apply to all 
radiation incidents 

• Currently being revised 

~~li'>e~~!lror!ch 

~<1f£!'llffllrr!n<lililli&t."Mtt ... rdtie!il!h£'J 

I~CmQI<klr~!U~ 

C..·•-t><>Dit.«- ·~:anc~l'~n 

US. ~1lrr~M:fi<IJ!It'lfl~ 

~l(lllf 

PR! DEeifilat.AL !:!Rolf' 

http: f f emergency .cdc.gov /radiation/pdf/population -monitoring-guide. pdf 



Examples of Contamination Triage Testing 

External Testing: 
Alpha/Beta/Gamma 

Emitters 
Pre-Decon 

External 
(AlphajBetajGamn1a) 

Internal 
(Gamma) 
Testing: 

Post-Decon 

EA.rternal 
(.Alpha/Beta/Gatnma) Testing 

External/Internal 
(Gamtna) Testing 
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Clinical Decision Guide 
Nuclide Route 

Co-60 Inhalation 

Co-60 Inhalation 

Class/ 
chem 

lVI II 
II 

- __ jL_ 

M 

1um 

sum 

. ' -- --r -- 1 urn Sr-90 Inhalation F 
I il - ... I!-

Sr-90 Inhalation F sum 
I 

-II Ingestion ll -Sr-90 n/a n/a 
-· JL -

Sr-90 Ingestion n/a n/a 

Cs-137 . il_ Inhalation !l . F _l_. 1um 

Cs-137 Inhalation F ,. 5um 
I I 

- --

[ Cs-137 Ingestion n/a n/a 
I -- I 

Cs-137 ' Ingestion n/a I n/a 

-

][ Pu-239 jl Inhalation .I __ M 1um 

Pu-239 Inhalation - lVI • Slllll 

7-40E+o6 
·- - - - • ~-~ - w 

1.48E+os 
.. 

1.11E+o6 

7.40E+o6 
-......... - -- -- -- - ~· - ~-

3.70E+o6 
- ·- -·~·· ---~- - - ~"'· ~ 

···-
2.22E+o2 

--·~·- - -- -~·---

.Adult) 
CDG 
(Bq) 

3.soE+07 

8.30E+o6 

I 1.23E+os 

7.ooE+os 

3-41E+03 

s.64E+os 
~·-· -..---- -- - . 

. 4.96E+04 

8.90E+o6 4.98E+os 

i 4.21E+04 
.I 

s.8oE+07 1.28E+o6 

8.3sE+04 

2.8oE+07 1.26E+o6 

. -. - . 
3.61E-o2 

7.6oE+03 1.60E+OO 

8.S4E+01 

4.86E+o2 

2.37E+OO 

3.92E+o2 

3-45E+01 

3-46E+o2 

2.92E+01 

8.86E+o2 

s.8oE+o1 

8.78E+02 

2.s1E-os 
-
1.11E-o3 

DRAFf Calculations - Adult, 1 day Post exposure 

8.S4E+04 

4.86E+os 

2.37E+03 

3.92E+05 

3·4SE+04 

3-46E+os 

2.92E+04 

8.86E+05 

5.8oE+04 

8.78E+05 

2.s1E-o2 

1.11E+OO 



Bioassay Testing 
• Capability: Rapid screening, identification and quantitative 

assessment of internal incorporation of radionuclides to quantify 
exposure or dose ("health risk") 

• Capacity: ID and Quantify approximately 300 samples per day 

• Dose Range: 
- 0.0001 to >2 Sieverts (Sv) - analytical sensitivity 

- Medical Treatment Threshold -

• o.os Sv Children and Pregnant Women, 

• 0.25 Sv for the general population (CDG) 

• Provide initial identification of a possible poisoning (e.g. 210Po) 

• Assist with the Epidemiological (EPI) investigation 

CDG = Clinical Decision Guide 



Rapid Radionuclide Bioassay Analytical 
Methods: Traditional Versus New Methods 

Time to first analytical results 
for 40-200 samples 

Sample Requirements 

Sample Size Requirement 

Number of radionuclides 
with validated clinical 
methods 

Sample throughput 

CLIA Certified Methods 

Scalable for "Surge Capacity" 

11Traditional11 Radionuclide 
methods: DOE 

New 11Rapid" 
methods: CDC 



Bioassay: Key Issue 
Detection of Internal Contamination 

Uranium (235U, 238U), Thorium 

Strontium, Plutonium (2:38Pu, 239Pu) 

Americium, Californium, Neptunium, 

Phosphorus, Curium, Polonium 

Cesium, Cobalt (S7Co, 6°Co ), Radium 

Iodine (12SI, 131J), Technetium-991n 

Selenium, lVIolybdenum, Iridium 

ves 
•' 

ves 

ves 
.; 

yes 

yes 

ves 
.; 

ves 
" 

Internal radiation screening via hand held detectors or portals is only applicable for amma emittin 
radionuclides. 

Radionuclides of concern can be found at: 
www-
pub.iaea.org/MTCD /publications/PDF jPub1309_ web. pdf 
www.energy.govjmediajRDDRPTF14MAYa.pdfc 

The "Grand Rounds" presentation and slides can be found at: 
www.cdc.gov I about/ grand-rounds/ archives/ 2010 I 03-March.htm 



External Testing: 
Alpha/Beta/Gamma 

Emitters 
Pre-Decon 

External 
(Alpha/Beta/Gamma) 

Internal 
(Gamma only) 

Testing: 
Post-Decon 

External 
(Alpha/Beta/Gamma) 

Testing 

External/Internal 
(Gamma only) 

Testing 



Examples of Mass Screening/ Analysis 

•1987 Goiania - l37Cs- 112,000 tests 

•1995-1996 U.S. Methyl parathion - 16,ooo tests 

•2001-2002 U.S. Anthrax (clinical)- 250,000 tests 

•2001-2002 U.S. Anthrax (environmental)- 1,ooo,ooo 

•2005 NV Mercury exposure- 280 tested 

•2006 London - 210Po - 8oo tested 



Concerned Citizen Multiplier 
• 1987 Goiania- l37Cs- so treated I 112,000 tested= 

2240 ''concerned citizen multiplier'' 

• 1995-1996 U.S. Methyl parathion - t6,ooo 

• 2001-2002 U.S. Anthrax (clinical)- 30 casualties or 

infected I 25o,ooo tests= 8,500 

• 2005 NV Mercury exposure- 1 contaminated l28o 

tested= 280 

• 2006 London- 210Po -1 casualty I Boo tested = Soo 



Rapid Response: Epidemiologic, Laboratory 
and Health Physics Coordination 

EPI 
Prioritization 

Lab 
Screening 

300,000 People 
100,000 

Salllples 

1,000 

Sa1nples 

Return 
Results fot· 

lVIedical 
lVIanage1nent 

Flag/Evaluate 
High/Elevated 

Results 

Dose 
Calculation 

Pro grain 

n 
¢=J liD & Quantitative 

analvsis 
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CDC's Urine Radionuclide Screen 

Gamma Spectrometry 
Quantification 

Urine "Spot" Sample 

Alpha/Beta Radionuclide Screen/Quantification 

Alpha Spectrometry 
Quantification 

Mass Spectroscopy 
Quantification 

Alpha (long Lived) ICP-MS Screen 

High Resolution Mass 
Spectroscopy Quantification 



CDC's Urine Radionuclide Screen 
Urine 11Spot'' Sample 

Gamma Radionuclide Screen Alpha/Beta Radionuclide Screen/Quantification Alpha (Long Lived)ICP-MS Screen 

High Throughput Screening Methods 

e.g. 1 00,000 Samples 

Screen for any radionuclide and Prioritize 

Gamma Spectrometry 
Quantification 

Alpha Spectrometry 
Quantification 

Mass Spectroscopy 
Quantification 

High Resolution Mass 
Spectroscopy Quantification 

Identification and Quantification 

e.g. 1 ,000 to 1 0,000 Samples 



Method Validation Issues for CLIA 
• Specificity (Definitive Identification) 

• Accuracy (at action level(s)) 

• Precision (at action level(s)) 

• Linearity (over the calibration range) 

• Range (analytical and reportable) 

• Recovery 

• LOD (MDA) 

• Stability (analyte/matrixjmethod) 

• Robustness/Ruggedness 

• Proficiency Testing (availability) 
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Liquid Scintillation: Gross Alpha/Beta ~creen, 
Sr-90 Quantitative (in development) 

:! 

0 ~ 1\ '"'"' ' -,.. .. l. t ,,.., ., ! • ' 

-------------------------

Low and Hig~ 
Bench QC I 

'I 

o oo ~oo 100 :100 ::w ~ $50 .. oo -450 ~ $50 eqo eso 100 760 soo eso vw ~o 1.000 



Liquid Scintillation: 
Gross Alpha/Beta "Screen" 

•Cocktail: Ultima Gold AB 
•Sample volume: 5 mL 
•Cocktail volume: 15mL 
•Sample analysis time: 7 min 
• LOD: Gross Alpha - 5.3 Bq/L 
• LOD: Gross Beta - 31 Bq/L 



Liquid Scintillation: 
P-32 and H-3 

•Cocktail: 
•Sample volume: 5 mL 
•Cocktail volume: 15 mL 
•Sample analysis time: 7 min 
• LOD: P-32 - 23.6 Bq/L 
•LOD: H-3- 28.7 Bq/L 
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Alpha Spec: 
Po-210 

•Sample volume: 10 mL 
•Sample prep time: 1.8 hours 
•Sample count time: 1 hour 
• LOD: 0.65 Bq/L 

Not fully validated at this tinte 





General Method Parameters (Nal) 

. Screening Method: rapid analysis for the screening 
of gamn1a emitting radionuclides in clinical samples 

. Concept: allow for "screening" in 5 to 10 minutes, to 
determine if above a "baseline level" 

. Automation (Autosampler ): currently being 
evaluated 
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Count Sample - 300 sec 

300.00 

I 
--' 

~Model No. DBAS..OOI 







HPGe Method Parameters 
• Energy Range: 40- 2000 keV 

• LODs: 

s?Co 92 Bq/L 
137Cs 57 Bq/L 
6°Co 76 Bq/L 

192 Ir 26 Bq/L 

• Sample Size* = so mL 

• Count Time = 900 seconds 

• Samples per 900 seconds= 3 (3 Instruments) 

• Samples per hour= 12 (3 Instruments) 

• Samples per day= 240 I 20 hours (3 Instruntents) 

*Evaluating a 10mL sample size (tube geometry) in a large well detector 



CDC Rad Lab Updates 
•Gross Gamma Autosampler 

425 - 1omL vials 

• HPGe Autosamplers: 

100 - 10mL vials, 49 - somL cups 
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Actinides by ICP-MS: 
The Issues 

Polyatomic ions 
236UH and 237Np 

237NpH and 236U 

238UH and 239Pu 
240PuH and 241 Am 
242PuH and 243Am 

Isobars 
236U and 236Np 

2asu and 238Pu 

241 Pu and 241 Am 

-C/) 

0.. 
() -~ 

80 

60 

:!:: 40 C/) 

c 
Q) -c 

20 

235 u 238u 

1 0 ngfg of U005 
ran on ICPMS 

238UH or 239Pu? 

0 -II' 1\,(W\( i I I 

233 234 235 236 237 238 239 240 241 242 

Mass (amu) 



Schematic and Layout o 
Reaction Gas In let 

t 
Detector . Analyzing 

Quadrupole 

Dynamic 
Reaction 
Cell 

P-DRC-MS 

~·· 
~ :::, 
<:::::::::::::: :;;> 

••• 

lon .. :I ICP-MS· 
Lens . 11 Interface 



Actinides by IC-ICP-MS 

Wei Hang, Wenwan Zhong, Luwang Zhu ~ Cynthia Mahan 
Los Alamos National Laboratory 

150000 ~ u 

' 100000 • Pu 

5 0 0 0 0 

0 • 1 1 1 I I I 

0 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 
1 5 0 0 0 0 

100000 

~ ~Urine1:10 
~ 5 0 0 0 0 
0 

0 • • • • • 
0 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0 7 0 0 8 0 0 

7 5 0 0 0 

5 0 0 0 0 • j Urine 1 \i';.· .:---- ..,. ,, ·' . 1~ P <v ll 
2 50 0 : ' I ' I ' , . ' .4 p U ~V I ) 

0 100 200 300 400 500 600 700 800 

T i m e ( s 



Actinides 

• Inductively Coupled Plasma - Mass Spec (ICP
MS)- [quadrapole] 

- 23SU + 238U ("Total" Uranium) 
- 235/238U Isotope Ratio 

• Magnetic Sector (MS-ICP-MS) 
_23su, 238U, 234/23S/236/238U Isotope Ratios, 

239pu 232Th 241Am 
' ' 



MS-ICP-MS Method Parameters 

• LOD: 2 41Am 0.028 Bq/L or 0.22 pg/L 

• San1ple Size: 10 mL 

• Sample Prep tin1e: 2.5 hours 

• Analysis Time: 7·5 minutes 

• Samples per day: 300 I 20 hours (3 Instruments) 



Coordination with Other Laboratories 
• Environmental Protection Agency 

• Food and Drug Administration 

• Department of Homeland Security 

• Department of Defense 

• Department of Commerce 

• Federal Bureau of Investigation 

• Department of Energy 

• States, Cities, Other Agencies 

• Integrated Consortium of Lab Networks 



National Radio-Bioassay Capacity 
for Emergency Response 

CDC Atlanta 
98% 

All others <2% 
Private Rad Labs 

Clinical Labs 
--~ -----.: . DOE* 

DOD* 
NIH* 

U niversitv Labs * . 
FDA* 
EPA* 

·x·N ot CLIA Certified 



CDC Website for Emergency Preparedness and 
Response 

emergency.cdc.gov 

Centers for Disease Control and Prevention 

This site is intended to increase the nation's 
aMrty to prepare for and respond to public 
health emergencies. 

Text size: EJ Ml ~ 

Ema~ page 

Pnnt page 

Bookmar1< and share 

)) I C3 Subscribe ro RSS 

Emergency Website A-Z: Aj B1 cj Dl El Fl Gj HLIJ Jl Kj q Mj N!OI Pj Ql Rl sj TJ Uj Vj\Nj XI VI Zj 

VIew page In 

<P:lt (Chtne~e) 

Tagalog (Fihpono) 

Fraru;aos (French) 

Deutsch (German) 

Kreyol (Haotoan Creole) 

Ital~;~no (Italian) 

Specific Hazards What CDC Is Doing 

Bioterrorism 
Anthrax, plague, smallpo)t. .. 

Mass Casualties 
Explosions, blasts, injurtes ._ 

Chemical Emeroenc:les .1' ~Natural Disasters & Severe 
ltlcin, d>lorine, nerve agents.. 1 ~Weather 

1 earthqu.ak~s, volcanoes. .~ 
I 

... --J--
Radiation £meroendes 
Outy bombs, nuclear blasts.. 1-.. 

Recent Outbreaks & 
lnddents 
Slllmon.tellil, melamine ... 

--------~--------------~----J~ ----- - ---
Preparedness for All Hazards 

• Preparatton & Planntno • Clintaans 

• Surveillance • Healthcare Facirmes 

• Traonino & Education • Labs 

• CopollQ Woth a Disaster • Renarch 

.... 
~- r'"' ~/! -

leam about CDC activities that help 
strenotflen national, state, and IOC<ll 
efforts to prevent or respond to 
emero.encies. 

~lore" 

What You Can Do 

Emergency Preparedness & You 

Would you be ready if there were an 
emergency? Be prepared: assemble 
an emergency supply kit, make your 
emergency plans, stay informed, and 

t.l-i!O! (Kotean) 

Po:>rtugufs (PortlJguese) 

Pycc:ocM>i (ltuSSlan) 

Espai\ol (Spanish) 

Ti~no Viet (V•etnamese) 

Get email updatM 

To receive email 
updates about this 
page, enter your email 
address : 
-----, 

What's th•s' I Submrt J 

Cont11ct Us: 

r-.l!!ntf~~ fnr ni.~fi!A.Y 



CDC Website for Radiation mergency 
Preparedness and Response 

Gulf Oil Spill2010 

JloRadiation 

Mass Casualties 

Natural Disasters & 
Severe We<>ther 

Recent Outbreaks & 
lncidents 

Preparedness for All 
Hazards 

What CDC Is Doing 

What You Can Oo 

Bfog: Public Health 
Matters 

What's New 

A -Zlndex 

http: I I emergency .cdc.gov /radiation 

·~Radiation Emergencies 

CDC has a key role in protecting the public's health in an 
emergency involving the release of radiation that could harm 
people's health. This site provides information to help people 
protect themselves during and after such an event. It also 
provides information for professionals involved in planning for 
and responding to this type of emergency. 

Hl.:hllchts 

• Japan Response 201 i 

• 2011 Radiation 
Emergency 
Preparedness 
Conference 

Your Health and Safety 

Protecting Yourself and Your 
Family 
PreP!Inng for an emergency and 

... .:. what to do durmg an emergency 

Health Effects and Treatments 
Health effeets sucl'las acute 
ntd1Bt1on syndrome; potenbal 
treatments (potas-..um •ocl!de, 
PtuSoSian blue, OTPA. Neupogen) 

Radiation and Pregnancy 
Po$Sible IIHith effects of rad•abon 
on pre<,~nant women 

types of Rodiotlon Emergencies 
Terronst events (such as dttty 
bombs and nuclear blasts) and 
Utlll\tet!tlor>al emergencies (such os 
·eaaor eocwlents) 

Training and Tools for Professionals 

• Guidance and Recommendations 

• Tra1nmo Videos 

• Virtual Community Recepti011 Center 
(vCRC) 

NEW! 
• CRC Overview Video 

• Psvcholooical First Aid In Radiation 

Radiation Emergency Toolkits 

Public Health Officials 

Emergency Services 
Clinicians 

FREE Radiation emergency tool kits are 
available for ordering. 

To order copies, please send an e-mail to 
cdonfoCcdc.gov 

or <:alll -800-COC· INFO (1-800· 232-4636); 
TTY: (888) ~32-6348 . 

Info for Professionals 

• Pubfic Health Professionals 

• Clinicians 

• Emergency Responders 

• Lab Info 

• Medical Exammers, Coroners, and Funeral 
Home Personnel 



Urine Collection and Processing 
Centers for Disease Control and Prevention 

Specimen-Collection Protocol for a Radiological/Nuclear-Exposure Event 

For detailed instructions, see the Centers for Disease Control and Prevention's "Shipping Instructions for 
Specimens Collected from People Who May Have Been Exposed to Radiological/Nuclear -Terrorism Agents. " 

For each person, collect 70 ml or more of urine in a screw-cap urine cup by following the steps below: 

Wash hands with soap and water . 

Label the urine cup with the 
appropriate bar-coded label , 

indicating the method of collection 
if other than "clean catch." 

Collect 70 ml or more of urine in 
a screw- cap urine cup. 

Place bar-coded label on all 
cups so that when upright, the 

barcode looks like a ladder. 

Deliver specimen to 
clinic personnel. 

Freeze samples (optimally 
at -70° Cor use dry ice). 

For questions concerning this process. please contact: 

,~ 

(~ \.Szr_[fj]l 
U.S. DeJMrtment of 
Hulth and Human Services 
Centers fur Disease 
Control and PrlM!I1tlon 

7/2010 

Centers for Disease Control and Prevention 
Sample Logistics Laboratory (I RAT) 

4770 Buford Hwy. , NE 
Building 110, Loading Dock 

Atlanta, GA 30341 
Office Phone: 770-488-7227 

Ema il: SampleLogistics<§)CDC.gov 

emergency .cdc.gov jradiationjpdf/UrineCollectionFlowChart. pdf 



Urine Shipping Instructions 
Instructions for Shipping Urine Specimens to the Centers for Disease Control 

and Prevention after a Radiological/Nuclear Exposure Event 

This guidance Is In occordancewlth the lnternollonal Air Transport AuthorltyPaddn91n.trucllon (lA TII) 650 for BloiQ9ical Substonce, Cat~ory B. 
fO( dctJlle4 rMtroolon~. $H the Cem~s 101 O.sea•.e Control and Pr~ventiQn (COQ'$ "Sh•pping ln<triJCI•ons fO<' Spe<:im<:'n$ C~\«1 frcm People Who Mav Ha>'l' Been E><;>QI«< to R.ldioiOQkWNucle." Ttrrorl<n'l ~n- • 

-~+ 
I 

To separ•tl! urirnl CUPS. us.i a !llld •ndlor 
lndM<1uaUy wr~p the unne cu~ P~~~ 
ablO!bEnt m.tilf,.hn too bo:tx:lm ohM<> 

Useoo~cormnuous P«•of evidffo:~ 
t~petoseal the boK <X>ntlllnlng the urone 
cup($l Wt!W rn~lils half or thP eVlde<>ct' 

lilP" and half on the lxr( r;. W\1 boK and in>ert t~ (Ups 

uw • polystyl<1fle ro.. m-!nsu!.nod, 
corrt.r;~.nEd fiberboard ihlppa to shrp 

bo>:e> toCC:.:. Plocean•bwrbem pad on 
the lxmom or th!. shipper 

Place a layer of dry Ke In the bottom of 
the sh.pper on top 01 the Bblorbent 
mat<'nal 00 NOT U<l> l.ltge chunks Ot 

flakes of dry lee 

For questions concerning this process, please contact: 

,.-....... 

lJ • 

Centers lor Disease Control and Prevention 
Sample Logistics laboratory (I RA T> 

4770 Buford Hwy .. NE 
Building 110, Loading Dock 

Atlanta, GA 303111 
Pl1one: 770-488-722 

Email: SampleLoglslics@CDC.eov 

u.s. Dtpartllllnt of 
Haith 1nd Hurn11n SerYICIJ 
Centers ror Disease 
Control and Prevention 

712010 

V.lapthe bo<with aboorbtlnl materi.ll 
artd ~"'~ w1\tl ~~- ~~ th~ box "'~"'e 

a ~~T-Pak rnnG! t..ak·ptoof 
po~ (or eaulvdlent) 

l'ta<t' the pa<:\aged UIIOt' CUps In the 
shrpper. U>e 4bsCYbEnt mareral or 

<ll'lhJOnlng mal!!< Ill to monfmlze dllftiOCJ 
while box iSm uanS~t PlacuddrUonal dry 

ICe on top of ~mpli1S 

~~ 
~~ 

"""'v• ..... , 
\'.4>11!!_0 

Add tltJ!UN 33731a~l~nd the word< 
'810iol}t:ol Subml)(e. C.tegol)l B"on thl> 
ftomoflh~shlppe~ UN337hthecod~ 

lde<illl)lln<J t il<> <hipp!'<\ (Oill<1fll~ >S 

iliologrc•l Su~no:e. Ccteg~ e• 

PI .a! tile se~Jt.d ~f·T-PaklrtMJ lial: prod 
polyt>ag (0< «i'Jiva~!) 10iid~ a whltQ Ty~l:" 

CUI<liJ!I~~(OI'«:jUIIIdlo'>nt). 

Note If primary rec:optdd<!'> do not m<>et the 
lntel!\,ll pr~~ requ~~n'ler.t of9S ld'a, u<~ 
compbnt ser_oodary pacl<.lginq rreterldl< 

Pittt' t he._.m~shipping mamff'<ttn a 
<i'JLlble pl.lstlc bag and put the bag on rop 
of the pacl::aC}ed SAmple$ Inside th" shlpPI'f 
Kef'P choln-ol-t~moc!y document'> for your 

"'""- fl.lcelld ontheshrpp.J< 

Pia<<> a CLJ<~ 9NN 18-QS I;; bel on rh" fron 
oltheshiPf)PI This l'bt?l ~ torodlffi\' the 
u>aofdry r<:i!(tn kg) 111 theshipp.;~and the 

prOP!'< nMT>.'(<'Itherd<yrc~or c.lrbon 
doa<ide, solid) 

Se&l!h!. CJP!!OIIlg of this OUt~r En I'! lop;? 
w~h ~ (¢nfi'•OOIJ1 pl~e.;,t evtd«K:e 

l>p.? W".e iM~Is half 00 th!! evldtlnc.? 
top.; •nd half"" t~ en\Oi!lop.; 

SKur~ ~outer contain<!! lid wnh 
lilamenrous shrppong tape ~lace you• 
rf'!ll"n addrt"SS In t~ upp.;rle~·hand 

comer a t:he<hlppe-r roo and pUt the CDC 
r~•vlng aa:!r<YoS In rhe e<>nter (<<>;! 
lnstruc:tlOn 13. below (~;S addr~ 

Ser1d <h•ptnE>flrt& 
Cenr~" for D~~•se O:lmJOI and Pr....,.,tloo 

Att~ntJOO. S.mple Log~tJCs 
4770 lluiD<d Hv.y, NF 

8lJikjrn<;~ !1 0, t.oad•O<;I Dock 
At\lnta. GA 30341 

Phon;> n()-4U.m 1 

emergency.cdc.gov /radiationjpdf/ShippinglnstructionsFlowChart. pdf 
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Radiological Incident Impact 
• Loss of life 
• Acute radiation exposure 
• Potential future cancer risk 
• Psychosocial issues 
• Economic impact, including area denial 

(due to contamination) ,.....---------

• Increased anxiety an1ong citizens 



Summary 
• Radiation Laboratory Methods (bioassay): rapidly identify 

and quantify specific radionuclides in people potentially 
contaminated in a radiological or nuclear event. 

• Provides critical information for effective medical 
management of individuals by assessing risk for medical 
management and follow-up 

• Provides information for population monitoring (populations 
and population sub-groups) 

• Provides ''negative'' results for people who think that they 
may be contaminated, but, are not truly contaminated. 
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Robert L. Jones, PhD 
Centers for Disease Control and Prevention 

4770 Buford Hwy 
Mailstop F-so 

Atlanta, GA 30341-3724 
RLJ ones@cdc.gov 

For more information please contact 
Centers for Disease Control and Prevention 

1600 Clifton Road NE, Atlanta, GA 30333 
Telephone: 1-8oo-CDC-INFO (232-4636)/TTY: 1-888-232-6348 

E-mail: cdcinfo@cdc.gov Web: http://www.cdc.gov 

"The findings and conclusions in this presentation have not been formally disseminated 
by the Centers for Disease Control and Prevention/the Agency for Toxic Substances and 
Disease Registry and should not be construed to represent any agency determination or 
policy." 



• Gamma Spectrometry 
- Part I (September 19) 
- Part II (September 26) 

• Overview of EPA Rapid Methods (October 24) 
• Subsan1pling (November 14) 


