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UNCLASSIFIED 
 

EXECUTIVE SUMMARY 
 

AR 15-6 INVESTIGATION REPORT – INDIVIDUAL AND INSTITUTIONAL 
ACCOUNTABILITY FOR THE SHIPMENT OF VIABLE BACILLUS ANTHRACIS FROM 

DUGWAY PROVING GROUND 
 

December 17, 2015 
 
Background:  On 22 May 2015, a private company notified the Centers for Disease Control and 
Prevention (CDC) that it found a low concentration of viable (live) Bacillus anthracis spores in a 
shipment from the U.S. Army that should have only contained non-viable (dead) spores.  The 
CDC notified the Department of Defense (DoD) of this unauthorized shipment of viable Bacillus 
anthracis and determined that the material originated at Dugway Proving Ground (DPG), Utah.  
As a result, the CDC and the DoD investigated DPG’s history of Bacillus anthracis inactivation 
and determined that between 2004 and 2015, the Life Sciences Division at DPG (DPG-LSD) 
prepared a total of 86 lots of inactivated Bacillus anthracis, in support of the Critical Reagents 
Program (CRP) at Fort Detrick, Maryland.  The CRP serves as a source for biological materials 
(such as inactivated Bacillus anthracis) used to develop countermeasures required to protect U.S. 
military forces from biological threats.  The CRP maintains its Antigen Repository at DPG-LSD.  
The CRP routinely directs the shipment of biological materials produced at the Antigen 
Repository at DPG-LSD to external government and commercial laboratories involved in 
countermeasure development.  The CRP Antigen Repository is the only DoD laboratory engaged 
in large-scale production and shipping of select agents to external entities.   
 

At the time of production, DPG-LSD conducted viability testing that demonstrated that no 
live Bacillus anthracis remained, so a death certificate was issued for each of these 86 lots.  
Following the 22 May 2015 discovery by the private company, DPG-LSD used a newly 
developed CDC protocol to re-test the viability of the lots of inactivated Bacillus anthracis 
remaining in its inventory (33 of the original 86).  Results showed that 17 of the 33 lots 
contained low concentrations of viable spores.  It is still unclear whether or not this newly 
developed testing protocol would have identified the live Bacillus anthracis had DPG-LSD 
utilized it when originally conducting the viability test, or if some unknown scientific 
phenomenon allowed the spores to “heal” in the intervening time period.  Ultimately, CDC, with 
support from DoD, determined that over a 12-year period samples from these 17 lots had been 
sent to 194 laboratories in all 50 states, the District of Columbia, three territories and nine 
foreign countries.      

 
In response, DoD instituted a variety of measures to safeguard public health, including 

directing a 30-day review of the DoD’s safety practices for generating and handling inactivated 
Bacillus anthracis.  The findings of this 30-day review were documented in a report on 13 July 
2015 (Review Committee Report: Inadvertent shipment of live Bacillus anthracis spores by 
DoD).  On 23 July 2015, DoD issued a moratorium on the shipment of inactivated Bacillus 
anthracis.  The Secretary of the Army, in an abundance of caution, subsequently directed safety 
reviews at all Army laboratories working with Bacillus anthracis and other deadly pathogens.  
He expanded the DoD moratorium to include all biological select agents and toxins (not just 
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Bacillus anthracis).  He also directed the formation of two teams to address this situation.  One 
team, led by LTG Thomas Spoehr, was tasked to prepare a comprehensive implementation plan 
to address the findings and recommendations of the 13 July 2015 DoD report.  The second team, 
led by MG Paul Ostrowski, was tasked with conducting an investigation, under Army Regulation 
15-6, into the facts and circumstances that contributed to the unintended and unacknowledged 
shipment of viable Bacillus anthracis spores from DPG-LSD.   

 
The 15-6 investigation team reviewed the reports prepared by the CDC and DoD.  The team 

developed an investigative plan and visited laboratories at the Edgewood Chemical and 
Biological Center (ECBC) and the U.S. Army Medical Research Institute of Infectious Diseases 
(USAMRIID) to obtain a basic understanding of the science, organizational structure, and 
functions at two of the primary facilities working with Bacillus anthracis.  From 17-21 August 
2015 the team traveled to DPG-LSD to gather evidence.  During the evidence gathering process, 
the 15-6 investigation team conducted environmental sampling and found contamination outside 
of primary containment in one of the laboratories at DPG-LSD.  The CDC was notified, and in 
response conducted a re-inspection of DPG-LSD on 27-28 August 2015.  On 28 August 2015, 
CDC suspended the certificate of registration for DPG-LSD to possess, use, and transfer Bacillus 
anthracis and directed that all Bacillus anthracis in DPG-LSD’s possession be securely stored to 
prevent theft, loss, or release.  On 31 August 2015, CDC suspended DPG-LSD’s certificate of 
registration for all select agents.  The remainder of this Executive Summary focuses on the 
findings and recommendations of the 15-6 investigation.  All references to DPG and DPG-LSD 
leadership and management address only the specific individuals identified in the findings and 
recommendations of the 15-6 report of investigation.  
 
Findings:  The inadvertent shipment of viable Bacillus anthracis is a serious breach of 
regulations, but did not pose a risk to public health.  Over the years, significant safeguards 
effectively ensured that the inadvertent shipments were not a threat.  The preponderance of the 
evidence supports a finding that no individual or institution was directly responsible for the 
unauthorized shipment of low concentrations of viable Bacillus anthracis.  However, several 
findings related to scientific, institutional, and individual failures may have been contributing 
factors. 

 
Scientific:  The 15-6 investigation team identified a number of scientific issues related to the 

production, inactivation and post-inactivation viability testing of Bacillus anthracis:   
 
(1) There is a fundamental disconnect between science and regulatory policy.  Current 

regulations require laboratories possessing even one viable Bacillus anthracis spore to register 
with the CDC.  Laboratories possessing “non-viable” (i.e., 100% inactivated) Bacillus anthracis 
are exempt from this requirement, allowing a greater number of laboratories to work with 
Bacillus anthracis.  Statistically, the only way to guarantee a sample is non-viable (i.e., contains 
zero viable spores) would be to test and consume 100% of the batch or sample.  This is not 
practical as no material would remain available for use after viability testing.  Therefore, the 
current regulatory policy doesn’t account for the uncertainty associated with the inactivation 
process and impedes research capabilities by imposing an overly stringent, statistically 
unattainable requirement.   
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(2) There is a lack of scientific research regarding the gamma irradiation inactivation 
methods developed for Bacillus anthracis.  Data regarding resistance properties of different 
strains of Bacillus anthracis to radiation is limited.  Furthermore, the irradiation protocols 
currently in use were developed using limited datasets for other variables relevant to the 
irradiation process, including sample purity/concentration.  These gaps in science must be closed 
to ensure that irradiation protocols are effective.  

 
(3) There is a lack of scientific research regarding the ability of Bacillus anthracis spores to 

repair/heal following irradiation.  Previous research supports the theory that Bacillus anthracis 
spores may undergo DNA repair following insult (i.e., damage due to gamma irradiation), but the 
extent of these repair processes has not been investigated.  The 22 May 2015 discovery of a low 
concentration of viable spores, and subsequent positive re-test results of lots that had been 
irradiated as much as ten years earlier, highlights the potential importance of this gap in scientific 
understanding.   

 
(4) There is a lack of scientifically validated and standardized protocols for both the 

irradiation of Bacillus anthracis and post-irradiation viability testing.  The protocols for 
irradiation and viability testing used by each DoD laboratory are different and likely vary in 
effectiveness.  The CDC viability testing protocol which identified viable spores in 17 of the 33 
remaining lots was developed after the 22 May 2015 discovery and is evidence that a 
standardized, scientifically validated protocol is necessary. 
 

Institutional:  The 15-6 investigation team identified several institutional factors that may 
have contributed to the inadvertent shipment of viable Bacillus anthracis:  

 
(1) Funding restraints, competing mission requirements and priorities, and finite resources 

present challenges to program and installation managers.  Reductions in staff at DPG-LSD 
resulted in tasking personnel with additional duties and led to ineffective execution of critical 
processes.  Management failed to allocate sufficient resources to crucial areas such as quality 
assurance/quality control.  Additionally, one witness at DPG-LSD voiced a concern that 
competition for funding between different organizations/laboratories led to an unwillingness to 
collaborate and share information.  The preponderance of the evidence does not support this 
claim.  Although Army laboratories working with select agents receive most of their funding 
from the same sources, the work conducted is mostly complementary, not competitive.  DPG-
LSD, for example, is the only laboratory engaged in large scale production for external entities.  

 
(2)  The Army and Navy laboratories working with biological select agents and toxins report 

to four separate chains of command resulting in inefficient data flow.  The lack of unity of 
command also resulted in each organization using different procedures and protocols.  The 
current structural alignment lacks an overall executive agent to provide oversight and to manage 
and allocate resources for the DoD biological laboratory enterprise.   

 
(3) Inspections failed to assess critical issues relating to inactivation and viability testing of 

Bacillus anthracis, and the frequency and scope of these inspections are insufficient.  
Laboratories extensively prepare and tend to curtail select agent operations for announced 
inspections.  Inspectors examine written procedures and observe laboratory structural/cleanliness 
to determine compliance to regulatory policies and procedures.  They do not inspect or review 



 
4 of 6 

 

production protocols.  Inspections occur only every two to three years, which may not be 
frequent enough to ensure that biological laboratories are operating safely and efficiently.  As a 
result, the various issues described in the 15-6 investigation report were not uncovered by 
previous inspections.     
 

Individual:  The 15-6 investigation team found that a preponderance of evidence does not 
exist to definitively attribute culpability for the inadvertent shipment of viable Bacillus anthracis 
to an individual or group of individuals at DPG.  However, the DPG-LSD leaders identified in 
the 15-6 investigation report created conditions allowing a culture of complacency to flourish.  
As a result, laboratory personnel did not always follow rules, regulations, and procedures.  
Certain leadership and oversight staff failed to take appropriate action, and several laboratory 
technicians employed questionable laboratory practices. These oversight and laboratory 
deficiencies may have been contributing factors, but there is insufficient evidence to establish 
any single failure as the proximate cause for the inadvertent shipment.    

 
Despite multiple safety-related incidents and mishaps in the laboratories and involving 

shipments to external customers, DPG leadership and DPG-LSD management repeatedly failed 
to take action by not conducting internal investigations or determining whether disciplinary 
action or re-training was warranted.  Instead, DPG leadership and DPG-LSD management 
blamed external entities or downplayed the seriousness of the incidents in reports to higher 
headquarters.   

 
Personnel at DPG identified in the 15-6 investigation report routinely failed to take 

appropriate steps or actions that could have limited the inadvertent shipment of viable Bacillus 
anthracis.  Examples of these failures include the following:  i) failure to investigate and hold 
personnel accountable for biological mishaps, ii) failure to hold personnel accountable for poor 
laboratory practices, iii) failure to reasonably identify and correct long-standing deficiencies, iv) 
failure to adhere to production-based practices, v) failure to account for contamination that could 
have introduced viable Bacillus anthracis spores into irradiated samples, vi) failure to execute an 
environmental sampling program, vii) failure to maintain a viable video surveillance program, 
viii) failure to properly review and approve Critical Reagents Program internal policies and 
procedures, ix) failure to integrate the Critical Reagents Program into the DPG-LSD team, x) 
failure to ensure biosafety officer qualification, xi) failure to notify the chain of command of 
biological mishaps, and xii) failure to safeguard classified information and ensure that personnel 
are trained on classification guidance.  Additionally, the 15-6 investigation team found evidence 
that certain DPG-LSD personnel manipulated and carelessly generated critical documents used 
to capture process data and certify the inactivation of Bacillus anthracis (death certificates).  
Evidence showed that the culture of complacency existed at DPG-LSD since at least 2008.  The 
15-6 investigation team cannot definitively state that the inadvertent shipments of viable Bacillus 
anthracis could have been prevented if these failures had not occurred due to the scientific gaps 
and other institutional issues discussed above.   
 
Recommendations:  The 15-6 investigation team identified specific actions the Secretary of the 
Army should consider related to the scope of this investigation. These actions include: directing 
additional research to address existing gaps in scientific knowledge, making institutional changes 
aimed at reducing the overall risk associated with working with biological materials, and holding 
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certain personnel at DPG, including the leadership, accountable for their failures to eliminate the 
culture of complacency and ultimately prevent additional mishaps from occurring in the future.    

 
Scientific:  The investigation team recommends that the Army:   
 
(1) Collaborate with the DoD and the CDC to revise current policy and regulations, including 

42 Code of Federal Regulation part 73, to define “Non-Viable Select Agents” and to determine 
how to demonstrate non-viability of a select agent.  Furthermore, the DoD and CDC should 
consider allowing exempted amounts (below an infectious dose) of material to be treated as non-
select agent and consider eliminating or re-categorizing inactivated biological select agents and 
toxins to account for the fact that it is not possible to verify that material has been inactivated 
with 100% certainty. 

 
(2) Evaluate factors that could affect Bacillus anthracis spore resistance to gamma irradiation, 

to include the strain of Bacillus anthracis, the concentration of spores in the solution being 
irradiated, the total number of spores being irradiated, and the purity of the spore solution being 
irradiated.  Conduct carefully controlled studies using varying doses of gamma irradiation in 
order to evaluate each of these factors as well as the potential confounding effects of multiple 
factors.   

 
(3) Evaluate the potential for gamma irradiated spores to heal.  In order for growth to be 

detected during viability testing, dormant spores (not killed during irradiation) must germinate to 
begin growing.  Evidence suggests that time, variance in temperature, salt content, air pressure 
and the presence of nutrients may affect germination and healing rates of spores.  Studies are 
needed to better understand this putative healing phenomenon.   

 
(4) Research viability testing of irradiated Bacillus anthracis spores.  An effective Bacillus 

anthracis irradiation program requires the establishment of a validated means to assess the 
viability of the irradiated spores.  In order to ensure that irradiated spores are dead, conditions 
should be provided to optimize the opportunity for growth.  Factors to evaluate under viability 
testing include:  length of time spores are incubated in broth and on plates, types of growth 
media used for incubation in broth and on plates (tryptic soy agar, brain heart infusion agar, 
nutrient broth, etc.), temperature(s) for incubation in broth and on plates, and the portion of the 
irradiated sample that should be used for viability testing.   

 
Institutional:  The Army should consider taking specific steps in each of the following areas:  

uniting command and consolidating facilities dealing with biological select agents; appointing an 
executive agent with oversight over DPG-LSD, ECBC and USAMRIID to ensure effective 
resource allocation and information sharing amongst the laboratories; directing a mobile training 
team to travel to DPG-LSD to improve laboratory processes and procedures by sharing 
commonly accepted practices for production facilities; establishing developmental assignments 
where all Army laboratories exchange personnel to facilitate collaboration and development of 
best practices; ensuring that biological research personnel have appropriate opportunities for 
professional development; implementing a formal mentorship program and providing 
opportunities to routinely attend conferences to promote professional education and 
collaboration; leveraging existing incentive programs to attract and retain highly qualified 
scientists to DPG; and working with the CDC to enhance the effectiveness of joint inspections. 



 
6 of 6 

 

 
The U.S. Army Test and Evaluation Command should verify that all personnel assigned to 

biosafety, biosurety, and scientific positions are qualified and that all mishaps are thoroughly 
investigated.  The leadership at DPG and DPG-LSD should establish and maintain a quality 
control and quality assurance program to monitor and assess all work with biological select 
agents and toxins in general and Bacillus anthracis specifically.  The DPG and DPG-LSD 
leadership should ensure that all standard operating procedures and work instructions governing 
operations at DPG-LSD are subjected to a uniform review and approval process. 

 
Individual:  The 15-6 report of investigation identifies five leaders (including two former DPG 
Commanders) who failed to take appropriate action in response to past mishaps and allowed a 
culture of complacency to exist at DPG-LSD.  It identifies four personnel who failed to 
adequately execute oversight responsibilities and to ensure compliance with DPG protocols and 
Army regulations.  Finally, it identifies three laboratory technicians who failed to exercise due 
care in the performance of their duties.  The Army should consider holding these twelve 
individuals accountable for their failures.   
 
Summary:  The preponderance of the evidence does not support a finding that any individual or 
institutional failure was directly responsible for the unauthorized shipment of low concentrations 
of viable Bacillus anthracis.  However, several scientific knowledge gaps, institutional concerns, 
and individual failures may have been contributing factors.  Details are provided in the full 
report. 
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various lots over time; or (4) the information is erroneous.  Regardless, DPG-LSD personnel 
could have tabulated the data in Figure 17 and acted upon it if critical process reviews were 
being conducted.  This demonstrates of DPG-LSD’s failure to identify and correct long-standing 
deficiencies in their processes.  In addition to the personnel whose names appear in Figure 17, 
particularly the Responsible Officials, the technical leadership ( . 

) within DPG-LSD missed an opportunity to review the data, recognize trends, 
and potentially recognize problems with the inactivation and viability testing processes before a 
mishap occurred.  

 
iv. Failure to Adhere to Production-Based Practices 

 
The mission of the CRP team at DPG-LSD is to produce and distribute inactivated antigens 

for the CRP catalog in support of the CRP’s role in serving as a broker for government, industry, 
and academia customers.317  This mission is unique within DPG-LSD and in the ATEC 
community as a whole in that the CRP team produces material on a relatively large scale basis 
and ships it to external customers (as opposed to small production runs of biological material 
used to support specific, customer funded research in other DoD labs).  The DPG-LSD failed to 
institute the rigor and control mechanisms required to create a repeatable production-based 
environment.318  

 
Since the discovery of viable Bacillus anthracis on 22 May 2015, production as a core 

competency is being questioned at the highest levels of leadership within the ATEC.  In a 
memorandum dated 20 July 2015, the ATEC Commander, Major General Daniel Karbler, 
requested that the Vice Chief of Staff of the Army transfer the mission for the production and 
shipment of antigen material from DPG-LSD to an alternate centralized provider.319  When 
questioned about the motive for this request, Major General Karbler indicated that he does “not 
believe that production and shipment of antigen material is a core competency of ATEC.”320  
The current Deputy to the Commander and Technical Director of ATEC, Mr. David Jimenez, 
echoed this sentiment.321  The evidence suggests that CRP personnel at DPG-LSD operated with 
a research, test, and development mindset as opposed to a production mindset for the duration of 
the CRP’s existence.  The personnel at DPG are primarily trained and experienced in scientific 
research, development, and testing which is in-line with the overall ATEC mission.  However, 
since CRP personnel are involved in production processes that create biological products for 
external end-users, their concentration should have been on the conduct of rigorous 
methodologies and requirements associated with controllable and repeatable production.  

 
The CRP Antigen Repository at DPG-LSD (not DPG-LSD as a whole) is certified to 

International Standards Organization Guides 34322 and 17025.323  Guide 34 documents the 

                                                 
317 See Figure 4.  
318 See Tab E-3, U.S. DEP’T OF ARMY, REG. 702-11, ARMY QUALITY PROGRAM (25 Feb. 2014).  
319 See Tab C-29, Memorandum Thru Lieutenant General Gary H. Cheek, Director of the Army Staff; for General 
Daniel B. Allyn, Vice Chief of Staff of the Army, subject:  Specific Recommendations for OSD Comprehensive 
Review: Production and Shipment of all Antigens from U.S. Dugway Proving Ground (20 July 2015). 
320 Tab B-22.1, page 2, Daniel Karbler, DA Form 2823, Sworn Statement (25 Aug. 2015).  
321 See Tab B-20.1, David Jimenez, DA Form 2823, Sworn Statement (10 Sept. 2015).  
322 See Tab C-39, General Requirements: Accreditation of ISO Guide 34 Reference Material Producers (June 2010). 
323 See Tab C-40, General Requirements: Accreditation of ISO / IEC 17025 Laboratories (Feb. 2015). 
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shipping documentation.   failed to ensure the shipment contained accurate shipping 
documents to match the items shipped.   was the technician responsible for this 
erroneous shipment.  Additionally, she failed to report this mishap to the DPG-LSD chain of 
command.503   

 
d.  In September 2014, a shipment of “inactivated” Vaccinia from DPG-LSD to Naval 

Surface Warfare Center, was mislabeled with an incorrect lot number and “Live” Vaccinia 
nomenclature.  Viable Vaccinia virus can be a human pathogen, making the live strain a Risk 
Group 2 organism.  Instead of the correct label with inactivated Vaccinia, lot number 
AGD0000219, incorrect labels stating viable Vaccinia, lot number AGD0000182 were applied to 
the labels.   failed to detect that the incorrect lot number was being shipped.  She 
failed to report this mishap to the DPG-LSD chain of command.504   

 
e.  In March 2014,  shipped a mislabeled package to the Republic of Korea 

containing inactivated Bacillus anthracis from lot AGD0001667 and attenuated Yersinia pestis.  
The shipping label described the contents as “4 mL KILLER ORGANISM ON DRY ICE, 
UN1845.”   did not catch the typographical error on the shipping documentation 
when she labeled and shipped the package.  She failed to report this mishap to the DPG-LSD 
chain of command.505   

 
Positions Held:  (See Tab B-17.2,  - Position 
Description) 

Duties: Findings/Failures: 
* Manage the biological agent repository and will develop 
a system to ensure that reference (stock) materials meet 
quality, surety and security requirements. 
* Obtain and maintain certification for Transport of 
Biomedical Materials Division 6.1 and 6.2 materials and 
oversee the coordination of shipments and transfers of all 
life science organisms.  
* Works in BSL-2 and BSL-3 laboratories and ensures that 
agents are prepared, packaged and shipped IAW applicable 
Federal, Army, State, and local regulations. 

* Negligently failed to ensure that 
all agents were prepared, 
packaged, and shipped in 
accordance with Federal, state and 
local regulations.    
* Negligently failed to report all 
shipping errors to her supervisors. 

Figure 39:  Summary 

                                                 
503 Id.  
504 Id.  
505 Id. Note that the material sent to the Republic of Korea was from the same lot (AGD0001667) as the one at the 
center of this investigation. This lot was believed to have been inactivated at the time of shipment, so this really was 
simply a typographical error even though subsequent viability re-testing has shown that this lot was not completely 
inactivated.  
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Appendix B: Dugway Proving Ground Organizational Charts
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