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ORIGINAL RESEARCH
Public Health Laboratories and Radiological Readiness

Megan Weil Latshaw, PhD, MHS; Chris Mangal, MPH; Anthony Barkey, MPH;
Doug McNamara, BA; Deborah Kim, MPH; Jennifer Beck Pierson, MPH

ABSTRACT
Objective: To document the ability of public health laboratories to respond to radiological emergencies.
Methods: The Association of Public Health Laboratories developed, distributed, and analyzed two separate sur-

veys of public health laboratories representing the 50 US states and major nonstate jurisdictions. The 2009
All-Hazards Laboratory Preparedness Survey examined overall laboratory capability and capacity, with a sub-
set of questions on radiation preparedness. A 2011 survey focused exclusively on radiation readiness.

Results: The 50 state and District of Columbia public health laboratories responded to the 2009 All-Hazards Labo-
ratory Preparedness Survey, representing a 98% response rate. In addition to the above laboratories, envi-
ronmental and agricultural laboratories responded to the 2011 Radiation Capabilities Survey, representing a
76% response rate. Twenty-seven percent of the All-Hazards Survey respondents reported the ability to mea-
sure radionuclides in clinical specimens; 6% reported that another state agency or department accepted and
analyzed these samples via a radioanalytical method. Of the Radiation Capabilities Survey respondents, 60%
reported the ability to test environmental samples, such as air, soil, or surface water, for radiation; 48% re-
ported the ability to test nonmilk food samples; 47% reported the ability to test milk; and 56% reported send-
ing data for drinking water to the Environmental Protection Agency.

Conclusions: Survey data reveal serious gaps in US radiological preparedness. In 2007, federal experts esti-
mated it would take more than 4 years to screen 100 000 individuals for radiation exposure and 6 years to test
environmental samples from a large-scale radiological emergency, relying on existing laboratory assets. Al-
though some progress has been made since 2007, public health laboratory radiological test capabilities and
capacities remain insufficient to respond to a major event. Adequate preparation requires significant new in-
vestment to build and enhance laboratory emergency response networks, as well as investments in the broader
public health system in which public health laboratories function.

(Disaster Med Public Health Preparedness. 2011;5:213-217)
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The magnitude 9.0 earthquake and resulting tsu-
nami off the coast of Tōhoku, Japan, on March
11, 2011 triggered the first nuclear crisis of the

21st century, which involved a series of operational fail-
ures, explosions, and partial core meltdowns at Japan’s
Fukushima Daiichi nuclear power plant. The situation
at 3 of the plant’s units was severe enough to warrant a
level 7 rating on the International Atomic Energy Agen-
cy’s International Nuclear and Radiological Event Scale,
a classification denoting a “major incident” with “ma-
jor release of radioactive material with widespread health
and environmental effects requiring implementation of
planned and extended countermeasures.”1,2

In the United States, worries about exposure to radia-
tion from the 2011 Japanese radiation event were al-
layed by data from the Environmental Protection Agen-
cy’s (EPA’s) nationwide radiation monitoring system,
RadNet,3 and from radiation monitoring of travelers and
goods from Japan that was carried out by the US De-
partment of Homeland Security Customs and Border
Protection unit.4 Nonetheless, the crisis, the manage-

ment of which remained ongoing as of summer 2011,
raises questions about planned domestic countermea-
sures for any large-scale radiological incident occur-
ring on or within easy reach of US soil.5

The 2006 assassination of Alexander Litvinenko, a for-
mer Russian Federal Security Service officer who was
granted political asylum in the United Kingdom, is a
stark reminder of how quickly a radiation event can es-
calate and, thus, of the necessity of readiness plan-
ning.6 Litvinenko experienced lethal exposure to 210Po.7

Although the assassin targeted only Litvinenko, 33 000
individuals were considered to have been potentially ex-
posed. Ultimately, UK authorities tested more than 700
people and ordered the closure of several buildings for
the next 5 years because of radioactive contamination.
At the time of Litvinenko’s assassination, only 2 US labo-
ratories were capable of testing for 210Po, and not much
progress has occurred in subsequent years.

It was not until a 2007 hearing of the US House of Rep-
resentatives’ Committee on Science and Technology
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(now the Committee on Science, Space, and Technology) that
lawmakers focused attention on the capacity of the United States
to perform ruleout screening and confirmatory testing for ra-
dionuclides on a large scale. Witnesses testified that the Cen-
ters for Disease Control and Prevention (CDC) were able to
quantify the level of exposure to only 6 of the 13 highest-
priority radioisotopes. (Since the hearing, the agency has de-
veloped methods for 10 radionuclides, and the priority list has
expanded to 22 radioisotopes.) Witnesses also noted that given
laboratory capacity at the time, it would take more than 4 years
to screen 100 000 individuals for radiological exposure. Large-
scale environmental sampling and testing was expected to take
as long as 6 years to complete (M. Latshaw, PhD, unpublished
notes, October 2007).

Although Congress has yet to appropriate significant funding
to address these deficiencies, the hearing prompted bipartisan
expressions of concern about US preparedness for a radiologi-
cal event. North Carolina congressman Brad Miller, for ex-
ample, said, “The federal government was better prepared for
[hurricane] Katrina than we are now for the detonation of a dirty
bomb.”8

The Association of Public Health Laboratories (APHL) is the
national professional association representing the state and lo-
cal governmental laboratories that is at the forefront of the re-
sponse to any US radiological disaster. As a member of the steer-
ing committee of the National Alliance for Radiation Readiness
(NARR), a coalition of organizations working to ensure ad-
equate preparation for radiological emergencies, APHL recog-
nizes that any effort to fill preparedness gaps or assess changes
in response capabilities must be based on a clear understand-
ing of present capabilities.9

BACKGROUND
APHL documented the baseline radiological response capa-
bilities of its member laboratories. Some of the data came from
APHL’s most recent annual survey of state public health labo-
ratory (SPHL) all-hazards response capabilities, which as-
sesses the contributions SPHLs have made since the establish-
ment of CDC’s Public Health Emergency Preparedness (PHEP)
Cooperative Agreement. This agreement supports public health
preparedness for infectious disease outbreaks, natural disas-
ters, and biological, chemical, nuclear and radiological emer-
gencies.10 Additional data come from a one-time 2011 APHL
survey that provides more detailed information about the abil-
ity of SPHLs to conduct radiation testing on specific sample
types, such as food, air, soil, water, and clinical specimens.

Public health laboratories constitute a first line of defense against
a range of public health hazards. Working in collaboration with
other public health entities and law enforcement agencies, policy
makers, sentinel laboratories, and other stakeholders, they per-
form clinical diagnostic testing, disease surveillance, environ-
mental and radiological testing, applied research, laboratory

training, and other essential services on behalf of the commu-
nities they serve.

APHL works to ensure that its member laboratories have the
resources and infrastructure needed to carry out their health-
critical mission. In 1999, APHL, CDC, and the Federal Bu-
reau of Investigation formed the Laboratory Response Net-
work (LRN)11 to ensure national capability for identifying and
characterizing potential agents of biological and chemical ter-
rorism in clinical specimens. In 2002, CDC expanded funding
through its PHEP Cooperative Agreement to build additional
laboratory capability and capacity for chemical terrorism pre-
paredness, creating the LRN for Chemical Threat Prepared-
ness. Since then, an LRN for radiological preparedness has been
proposed but not yet funded.

Networks similar to the LRN connect laboratories outside the
clinical realm. Notable examples are the EPA Environmental
Response Laboratory Network12 and Water Laboratory Alli-
ance,13 as well as the Food Emergency Response Network,14 run
jointly by the Food and Drug Administration (FDA) and the
US Department of Agriculture. Collectively, these networks
constitute the backbone of the laboratory response to any ra-
diological emergency in the United States.

METHODS
The third annual All-Hazards Laboratory Preparedness Sur-
vey was distributed to public health laboratories in the 50 US
states, the District of Columbia, and Puerto Rico in autumn 2009
to collect data pertaining to the 12-month period of August 10,
2008–August 9, 2009, CDC PHEP Cooperative Agreement fis-
cal year (FY) 2008. The survey solicited information on labo-
ratory capability (ie, ability to perform certain activities) and
capacity (ie, volume of work that can be performed) to re-
spond to biological, chemical, radiological, and other threats,
such as pandemic influenza. Data were collected using mrInter-
view, a Web-based survey tool and data repository. Results were
coded for entry into SPSS for Windows version 15.0 (SPSS Inc,
Chicago, IL). Descriptive statistics were gathered for all of the
variables. (Reports and briefs from this and other APHL all-
hazards, biological, and chemical terrorism laboratory prepared-
ness surveys are available at http://www.aphl.org/aphlprograms
/phpr/ahr/pages/default.aspx.)

The Radiation Capabilities Survey, which focused on states’
radiological capabilities, was conducted in spring 2011. Data
were solicited from environmental, agricultural, and public
health laboratories in the 50 US states, the District of Colum-
bia, and Puerto Rico. To lessen the burden on individuals who
participated in the first survey, data from that survey were pre-
populated into the Radiation Capabilities Survey and respon-
dents were asked to verify that it was still true. Data were col-
lected using Microsoft Office SharePoint Server (Microsoft,
Redmond, WA), and Microsoft Excel was used to gather de-
scriptive statistics for all of the variables.
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RESULTS
2009 All-Hazards Laboratory Preparedness Survey
The2009All-HazardsLaboratoryPreparednessSurveygenerated
a 98% response rate, with 51 responses out of 52 invited partici-
pants. (Descriptive statistics are available at http://www.aphl.org
/aphlprograms/phpr/ahr/Documents/APHLAllHazWhite
PaperEPR.pdf.) Fourteen (27%) respondents indicated an abil-
ity to measure radionuclides in clinical specimens; 3 (6%) re-
ported that another state agency or department accepts and ana-
lyzes these specimens using a radioanalytical method. Respondents
reported a range of 0 to 3 full-time radioanalytical chemists, ra-
diochemists, analytical chemists, or other analytical staff work-
ing on the analysis or research and development of analytical
methods for the measurement of radionuclides in clinical speci-
mens, with both a median and mean response of 0.

Respondents reported accepting 173 environmental samples for
radiological testing in FY 2008. Fourteen respondents (27%)
reported screening suspicious, unknown samples, such as white
powders or the contents of abandoned chemical drums, for ra-
diological agents. Depending on the type of exercise (table-
top, drill, functional, or full-scale), 7 to 8 laboratories reported
participating in a preparedness exercise focused on radiologi-
cal agents in FY 2008. Twenty-three respondents (45%) re-
ported holding a Nuclear Regulatory Commission license; of
these, 21 (91%) had a radiation safety officer.

2011 Radiation Capabilities Survey
The 2011 Radiation Capabilities Survey generated a 76% re-
sponse rate, with 50 responses out of 66 potential participants.
(The Table summarizes the results and descriptive statistics are
available at http://www.aphl.org/aphlprograms/eh/radiological
/Documents/RadTestingCapSurveyDescriptives.pdf.) Thir-
teen (26%) respondents reported the ability to test human urine
for radionuclides; 7 (14%) reported the ability to test non-
urine clinical specimens for radionuclides. (Having radionu-
clide testing capability does not necessarily mean, however, that
a laboratory is certified in accordance with federal regulations
to perform diagnostic testing for radiation exposure.)

Thirty (60%) respondents indicated the ability to test envi-
ronmental samples, such as air, soil, or surface water, for radia-

tion. Twenty-four (48%) reported the ability to test nonmilk
food samples, and 22 (47%) reported the ability to test milk
for radiation. Eighteen (36%) responding SPHLs are members
of the Food Emergency Response Network. Twenty-eight re-
sponding SPHLs (56%) reported sending radioanalytical data
for drinking water to EPA.

DISCUSSION
A total of 15 responding laboratories reported the ability to test
�1 types of human specimens for radionuclides. Given federal
regulatory restrictions, however, it is likely that many of these
laboratories are not certified to perform diagnostic testing for
radiation exposure. Thus, in the event of a large-scale inci-
dent, such as the 2011 Japan radiation event, at least 70% of
states would likely send their clinical specimens to CDC for
analysis. Although laboratory throughput of CDC has im-
proved since the 2007 US House of Representatives hearing,
it could take years to analyze the thousands of specimens that
such an event would likely generate.

The number of public health laboratories reporting the ability
to test environmental (60%) or food (48%) samples for radia-
tion was higher than it was for clinical specimens, likely a re-
sult of greater federal investment in environmental testing. For
example, EPA recently funded laboratories in Connecticut, Kan-
sas, Texas, and Washington to build environmental radioana-
lytical capability. Similarly, FDA funded state laboratories in
Maryland, New York, Texas, Washington, and Wisconsin to
build capability to test for radionuclides in food. Finally,
RadNet members are often SPHLs.

The Washington Public Health Laboratories (WPHL), which
received both EPA and FDA funding to develop radiological
testing programs, demonstrate the vital importance of labora-
tory infrastructure investments. In the aftermath of the 2011
Japanese radiation event and amidst fears of possible radiation
exposure on the US West Coast, WPHL tested samples on be-
half of SPHLs in Alaska, Hawaii, California, and Oregon. It is
fortunate that these states had memoranda of understanding
in place to facilitate collaboration. Without WPHL’s exten-
sive capability and capacity for radiological testing and with-
out agreements in place, these states would have been forced

TABLE
Summary of APHL’s 2011 Radiation Capabilities Survey

Radiation Testing
Capability

Human
Clinical

Specimens
(Urine)

Human Clinical
Samples

(Other Than
Urine)

Environmental
Samples*

Food Samples
(Excluding Milk)

Food
Samples

(Milk)

Data Submission
of Environmental
Samples to EPA
for Safe Drinking

Water Act

Participation in
the FERN

Radiochemistry
Network

Yes 13 7 30 24 22 28 18
No 37 43 20 26 25 20 32
Yes, % 0.26 0.14 0.60 0.48 0.47 0.58 0.36

EPA=Environmental Protection Agency; FERN=Food Emergency Response Network.
*Air, soil, and surface water are examples of these samples.
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to send clinical specimens to CDC, environmental samples to
EPA, and food samples to FDA. The shipping, tracking, and
data reporting would have been much more complex. This said,
a large-scale radiological event on or near the US West Coast
would exceed the testing capacity of not only WPHL but also
the federal government.

Despite receiving thousands of unknown samples each year,15

only 14 All-Hazards Survey respondents reported screening un-
known samples for radiological agents. This low number may
be because of prescreening of suspicious samples by law en-
forcement or other first responders before acceptance by the
laboratories. Furthermore, laboratories may not have in place
the trained personnel, methodologies, or equipment to per-
form such testing.

It is concerning that laboratories reported on average fewer than
1 employee working on clinical radiochemistry; this is a major
gap in preparedness. This situation likely results from 2 trends:
substantial government budget cuts stemming from the recent
economic downturn and resultant hiring freezes and layoffs, and
a severe, ongoing workforce shortage affecting many labora-
tory disciplines, but especially pronounced among radiochem-
ists. Few new scientists are being trained in radiological ana-
lytical methods and several university training programs have
been closed.

The present study has at least 2 limitations. First, because ra-
dioanalytical capacity often resides outside the member labo-
ratories of APHL, the data presented here do not capture a com-
plete picture of overall state and territorial laboratory capabilities.
Future collaboration with the Conference of Radiation Con-
trol Program Directors, through NARR, will enable a more com-
prehensive overview of state and territorial radiation labora-
tory capability and capacity.

Second, laboratory capacity may be overestimated by asking
separate questions about different types of samples, as
was done in our survey instruments, rather than asking
about total radiological testing capacity for clinical, food,
and environmental samples. Overestimation could occur
because laboratory resources, such as scientific staff and
instrumentation, often are shifted to support different testing
needs.

CONCLUSIONS
After a radiological event, there will be myriad questions:
How far did the fallout spread? Were crops, livestock, or
water supplies affected? Who was exposed, to what substance
(s), and to what extent? It is important to note that simply
detecting the presence of radioactive beta or gamma par-
ticles sheds no light on the source of radiation (eg, 131I,
137Cs) or the internal radiation dose, which directly affects
treatment strategies. More advanced laboratory methods are
needed to answer many of these questions.16 Despite recog-
nizing radiological testing gaps, Congress has appropriated

no new funding to enhance testing capabilities and capacity;
in fact, the EPA funding mentioned above was cut in the
president’s FY 2012 budget.

In an effort to improve SPHL capacity, CDC has proposed add-
ing a radiological component to the LRN, creating the LRN
for Radiological Preparedness.17 Under the proposal, 10 SPHLs
would provide surge capacity to CDC for the analysis of clini-
cal specimens for priority radionuclides. Such enhanced na-
tional radioanalytical laboratory capacity would reduce drasti-
cally the time needed to provide local, state, and federal decision
makers with high-quality, actionable analytical results in the
aftermath of a radiological or nuclear attack and enable swifter
medical interventions, ultimately reducing morbidity and
mortality.

At a minimum, adequate preparation for a radiological event
requires the following:

• Funds to establish the LRN for Radiological Preparedness
• Funds to maintain or expand EPA’s and FDA’s efforts to build

radiological test capability and capacity for environmental
and food samples

• Activation of the Integrated Consortium of Laboratory Net-
works, an alliance of 10 federal departments/agencies pro-
moting common standards of performance across all labo-
ratory response assets, to ensure a coordinated laboratory
response during any radiological emergency involving mul-
tiple sample types

• Enhanced support for the public health system within which
SPHLs function

• Enhanced support for NARR, which is funded by CDC and
led by the Association of State and Territorial Health Offi-
cials, to facilitate collaboration among radiological responders

Historic incidents and orchestrated emergency response
exercises provide ample evidence that the public health
community is not ready to address a large-scale radiological
event on US soil. In 2007, congressman Brad Miller said
during the US House of Representatives hearing mentioned
above, “The [radiological] material is out there [for develop-
ment of a dirty bomb]. It could happen tomorrow, it could
happen this afternoon. Potentially being prepared in five
years, does not give me a reassuring sense. We need to feel a
sense of urgency.”8

Author Affiliations: All of the authors are with the Association of Public Health
Laboratories.

Correspondence: Address correspondence and reprint requests to Dr Megan
Weil Latshaw, Director, Environmental Health Programs, Association of Public
Health Laboratories, 8515 Georgia Ave, Suite 700, Silver Spring, MD 20910
(e-mail: megan.latshaw@aphl.org).

Received for publication June 6, 2011; accepted August 30, 2011.

This study was supported by Centers for Disease Control and Prevention
Cooperative Agreements U60/CCU303019 and 1U38HM000454.

Author Disclosures: The authors report no conflicts of interest.

Public Health Laboratories and Radiological Readiness

216 Disaster Medicine and Public Health Preparedness VOL. 5/NO. 3
©2011 American Medical Association. All rights reserved.



REFERENCES
1. International Atomic Energy Agency. International Nuclear and Radio-

logical Event Scale factsheet. http://www.iaea.org/Publications/Factsheets
/English/ines.pdf. Accessed May 26, 2011.

2. Association of Public Health Laboratories. Radiological threats. 2011 Ja-
pan nuclear crisis. Public documents and information. http://www.aphl
.org/aphlprograms/eh/radiological/Pages/japancrisis.aspx. Accessed May 12,
2011.

3. Environmental Protection Agency. Japanese nuclear emergency: radia-
tion monitoring. EPA’s RadNet data. http://www.epa.gov/japan2011/rert
/radnet-data-map.html. Accessed April 23, 2011.

4. US Customs and Border Protection. CBP statement concerning radia-
tion monitoring of travelers, goods from Japan. http://www.cbp.gov/xp
/cgov/newsroom/news_releases/national/03172011_6.xml. Accessed April
23, 2011.

5. Watkins SM, Perrotta DM, Stanbury M, et al. State-level emergency pre-
paredness and response capabilities. Disaster Med Public Health Prep. 2011;
5(Suppl 1):S134-S142.

6. McFee RB, Leikin JB. Death by polonium-210: lessons learned from the
murder of former Soviet spy Alexander Litvinenko. Semin Diagn Pathol.
2009;26(1):61-67.

7. Trevelyan M. Dirty bomb lessons drawn from Litvinenko murder. http:
/ /uk.reuters.com/article/2007/11/13/uk-litvinenko-radiation
-idUKL1258696320071113. Published November 13, 2007. Accessed May
12, 2011.

8. Radiological Response: Assessing Environmental and Clinical Laboro-
atory Capabilities: Hearing before the Subcommittee on Investi-
gations and Oversight, of the House Committee on Science and
Technology, 110th Cong (2007). http://www.gpo.gov/fdsys/pkg
/CHRG-110hhrg38340/html/CHRG-110hhrg38340.htm. Accessed
September 19, 2011.

9. Tan CM, Barnett DJ, Stolz AJ, Links JM. Radiological incident prepared-

ness: planning at the local level. Disaster Med Public Health Prep. 2011;
5(Suppl 1):S151-S158.

10. Centers for Disease Control and Prevention, Office of Public Health
Preparedness and Response. Funding, guidance, and technical
assistance to states, localities, and territories. http://www.bt.cdc
.gov/cdcpreparedness/coopagreement/index.asp. Accessed April 23,
2011.

11. Centers for Disease Control and Prevention. Emergency Preparedness and
Response. The Laboratory Response Network, partners in preparedness.
http://www.bt.cdc.gov/lrn. Accessed April 23, 2011.

12. Environmental Protection Agency. Environmental Response Labora-
tory Network (ERLN). Basic information about the ERLN. http://www
.epa.gov/erln/info.html. Accessed April 23, 2011.

13. Environmental Protection Agency. Water Laboratory Alliance. http:
//www.epa.gov/safewater/watersecurity/pubs/fs_watersecurity
_waterlaballiance.pdf. Accessed April 23, 2011.

14. Environmental Protection Agency. Food Emergency Response Network.
http://fernlab.org. Accessed April 23, 2011.

15. Association of Public Health Laboratories. Public health laboratory
preparedness: ready, set, respond. An APHL report on the pre-
paredness of state public health laboratories. http://www.aphl
.org/AboutAPHL/publicat ions/Documents/PHPR_2008May
_APHLReportPreparednessStatePHLs.pdf. Accessed April 23, 2011.

16. Centers for Disease Control and Prevention. Radiation Studies Branch.
Division of Environmental Hazards and Health Effects. National Center
for Environmental Health. Population monitoring in radiation emergen-
cies: a guide for state and local public health planners. http://www.emergency
.cdc.gov/radiation/pdf/population-monitoring-guide.pdf. Published Au-
gust 2007. Accessed August 25, 2011.

17. Centers for Disease Control and Prevention (CDC). CDC Grand Rounds:
radiological and nuclear preparedness. MMWR Morb Mortal Wkly Rep.
2010;59(36):1178-1181.

Public Health Laboratories and Radiological Readiness

Disaster Medicine and Public Health Preparedness 217
©2011 American Medical Association. All rights reserved.


