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MEMORANDUM FOR AFRRI BOARD OF GOVERNORS 
THROUGH DIRECTOR, DEFENSE NUCLEAR AGENCY 

SUBJECT: Minutes - 39th Armed Forces Radiobiology Research Institute 
Board of Governors Meeting 

The 39th meeting of the Board of Governors (BOG) of the Armed Forces 
Radiobiology Research Institute (AFRRI) was held 24 January 1992 in the AFRRI Board 
Room from 0800 to 1200, in accordance with DoDD 5105.33, the AFRRI charter. The BOG 
meeting was attended by all  members or their respective proxies and the Director and 
Scientific Director of AFRRI: 

Dr. E. John Ainsworth 
Scientific Director, AFRRI 

CAPT Robert L. Bumgarner, MC, USN 
Director, AFRRI 

Dr. Charles N. Davidson 
Representing the Deputy Chief of Staff for Plans and Operations, US Army 

VADM Donald F. Hagen, MC, USN 
. Surgeon General of the Navy 

LTG Frank F. Ledford, Jr., MC, USA 
Surgeon General of the Axmy 

Dr. Enrique Mendez, Jr. 
Assistant Secretary of Defense (Health Affairs) 

Dr. Joseph V. Osteman 
Representing the Under Secretary of Defense (Acquisition) 

Lt Gen Alexander M. Sloan, USAF, MC 
Surgeon General of the Air Force 

RADM Ralph L. Tindal, USN 
Representing the Deputy Chief of Naval Operations (Plans, Policy, 
and Operations) 
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Dr. George W. Ullrich 
Deputy Director, Defense Nuclear Agency 
Representing MG Gerald G. Watson. USA 
Chairman. AFRRI BOG and Director, Defense Nuclear Agency 

James L. Vernon 
Representing the Deputy Chief of Staff. 
Plans and Operations, US Air Force 

* 

At 0800, CAPT Robert L. Bumgamer, MC, USN (AFRRVDIR) welcomed the Board 
of Governors to AFRRI and the 39th BOG meeting, and introduced Dr. George W. Ullrich, 
the Deputy Director of DNA. On behalf of MG Gerald G. Watson, USA, Chairman of the 
Board of Governors, Dr. Ullrich provided a synopsis of the evolving global h e a t  
environment vis-a-vis AFRRI. DNA and DoD. This synopsis dealt with the reduced threat 
posed by the residual arsenal of the Former Soviet Union (FSU) and the increased threat from 
third world countries with nuclear ambitions. Dr. Ullrich postulated a higher risk of nuclear 
use in regional conflicts involving third world proliferators and emphasized the need for 
nuclear weapon systems capable of credibly deterring international despots. He conveyed 
MG Watson's view that AFRRI is essential to DNA's mission to support the US Forces in 
hostiIe radiation environments. Dr. Ullrich made the above remarks while referencing this 
synoptic chart  
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Dr. Ullrich further asserted that AFRRI should be resourced under DDR&E and not be 
included under the Assistant Secretary of Defense for Health Affairs (ASD(HA)) in the 
medical R&D reorganization, a part of the Consolidation of Defense Health Program 
Resources, Program Budget Decision No. 742. 

CAFT Bumgamer summarized the 39th AFRRI BOG briefing book. He then stated 
that the continued existence of the AFRRI charter (DoDD 5105.33) has been approved (see 
Source Documents of briefing book) and that it is to be revised by summer. In his 
presentation entitled "Perspectives in Radiation Research", CAPT Bumgarner described the 
highly cost effective value engineering that the military services applied jointly in designing 
AFRIU's radiation facilities (see value engineering and quality control references and note at 
end of minutes). He further stressed AFRRI's role as a unique national resource that 
complements numerous other national research efforts. CAPT Bumgamer also outlined the 
historical development of DoD radiation research laboratories since the Manhattan Engineer 
District (Manhattan Project) through the present with AFRRI remaining as the sole DoD 
radiobiology laboratory. The particular role of AFRRI as a part of DNA was discussed by 
CAPT Bumgamer. including seemingly diverse responsibilities such as DNA's specialized 
Occupational Safety and Health program. CAPT Bumgamer summarized the 1963 Limited 
Test Ban Treaty (LTEJT), its history and its Safeguard B Requirement for national radiation 
laboratories. of which AFRRI is one. In these regards, CAPT Bumgamer clarified that by 
law DoD (specifically, DNA) and DOE are jointly responsible to comply with the LTBT 
Safeguards, thus AFRRI is part of the joint DoD - DOE LTBT Safeguards program (The DOE 
counterpart of DNA is the Office of the Assistant Secretary of Energy for Military 
Applications.) CAPT Bumgarner closed by saying that AFRRI is truly a joint, bi-service 
defense laboratory providing a product not available in the civil sector. He continued by 
reiterating that AFRRI was the product of a foresighted consolidation effort in the late 50's 
and early 60's. certainly a portentous experiment, which was later embraced and built upon 
by the more recent Defense Management Review Laboratory Demonstration Program. 

Dr. Ainsworth (AFRRVSD) elaborated upon CAPT Bumgarner's statement by 
contrasting the different missions of radiation research laboratories from 1965 to 1992. 
AFRRI was one of several players in radiobiological research in 1965. Many of these 
laboratories have since disestablished their radiobiological research programs. Because of its 
unique capabilities. AFRRI now plays the major role in radiobiology research of the US, and 
indeed, around the world. Dr. Ainsworth highlighted the major accomplishments for 1991 
and he funher amplified CAPT Bumgarner's remarks on AFRRl's inclusion in the Laboratory 
Demonstration Program. Dr. Ainsworth described our advisory and research roles with the 
United States Army Nuclear and Chemical Agency (USANCA), the Radiation Policy Division 
(RARP) of DNA and NATO. Also discussed were new research efforts and funding from 
NASA and the DoDNA collaborative research program. Dr. Ainswonh summarized the 
results of recent working groups on neutrons, performance, radioprotective drugs and the new 
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research initiatives of the last year. These efforts are part of the development of a strategic 
plan, which will be incorporated in an updated DoD 5-year plan for ionizing radiation 
research, as will be presented to the Armed Services Biomedical Research Evaluations and 
Management Committee (ASBREM) for validation. The initiation of outside scientific peer 
reviews, conducted primarily by qualified academicians for validation of the research 
protocols, a part of the implementation of the Laboratory Demonstration Program. was 
described. These comments concluded the opening perspective on AFRRI. 

There are two fundamental laboratory assets that set ARW apart from most other 
research facilities: its radiation sources and its animal laboratory. C A W  Charles B. Galley, 
MSC. USN. of the Radiation Sources Department (RSD) first described AFRRI's unique 
radiation sources. These include the General Atomic Mark F Reactor (called the TRIGA 
reactor, an acronym for Training Research Isotope General Atomic Reactor), the cobalt-60 
facility and the X-ray sources. He described the current and projected maintenance associated 
with the 20 to 30 year old ionizing radiation sources. This planned maintenance will ensure 
that the reactor is capable of being pulsed and can provide the c o m t  fields (neuuonlgamma 
ratios) for AFRRI's mission-related research in the 21st Century. CAFT Galley mentioned 
that the AFRRI TRIGA reactor is occasionally used to assist other federal agencies, e.g., the 
FBI in matching bullets and samples of gun powder residues to potential suspect via neutron 
activation spectra. CAPT Galley also stated that an active collaboration exists with Hany 
Diamond Laboratories for the Strategic Defense Initiative Organization (SDIO) research 
program. CAPT Bumgamer digressed on AFRRI's radiation and animal facilities, especially 
the cobalt facility, which could present a target for terrorists. Consequently. the seemingly 
excessive physical security requirements for AFRRl are in place to deter terrorist threats. 
Physical security for the Institute is under review to ensure that a creditable security program 
exists. 

CAPT Galley next described the recent and highly acclaimed senior managerial 
training programs given by AFRRI for the Department of Energy and the Nuclear Regulatory 
Commission on the sources, the accelerator and reactor. in the me sense of quid pro quo 
AFRRI received certain valuable feedback. Dr. Ainsworth elaborated on how the respective 
sources described by CAPT Galley are used for particular types of research. concluding that 
AFRRI is uuly a national resource for performing ionizing radiation research, with many 
additional benefits. such as those afforded to other federal agencies because of AFRRl's 
accessible location in greater Washington, D.C. Dr. Ainsworth continued, stating that DOE 
has initiated exploratory discussions with AFRRI regarding funding to support physical and 
biological studies for DOE necessitated by decommissioning of certain DOE radiation sources. 
Also under consideration is a research effort to cross calibrate the AFRRI TRIGA reactor and 
the soon-to-be-decommissioned DOE JANUS reactor, at Argonne National Laboratories. so 
that extensive scientifk data may be rigorously compared. 
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LTC Albert McCullen. VC, USA, followed the some discussion with an overview of 
the second unique AFRRI laboratory assel. the specialized Veterinary Sciences Department 
(VSD). VSD. accredited by the American Association for Accreditation of Laboratory 
Animal Care (AAALAC). manages the daily care of over 85.000 animals per year. 98 percent 
being rodents. and manages two animal conuacki which provide beagles and monkeys for 
AFRRI research. LTC McCullen described animal activists activities. including $7M of 
property damage to 29 research facilities in the seven year period ending in 1988. The 
majority of this damage was caused by disgruntled animal laboratoly employees. CAPT 
Bumgamer added that several positions and billets within AFRRI have been reclassified as 
"sensitive" positions per DoD 5200.2-R, the DoD Personnel Security Program Manual, 
because of such potential risks. LTC McCulIen concluded, stating that although the future is 
likely to have increasingly stringent laws regarding animal research, AFRRI exceeds 
compliance requiremenu in all current and foreseen guidelines, laws, and regulations. 

LTC Doris Browne. MC, USA, of the Military Requirements and Applications 
Department (MRA) briefed the BOG on technology transfer activities of the Institute. namely 
research requirements liaison, mining. and consultation. MRA's crucial outreach function 
provides liaison with the military services and other customers which enables AEUU to 
assess their needs in research, training. and advisory assistance; and funher enables AFRRI to 
package its product and information in user friendly ways. LTC Browne described the 
AFRFtl graduate medical education (GME) course: Medical Effects of Nuclear Weapons 
(MENW. pronounced menu). The MENW course was provided to approximately 1200 DoD 
medical personnel at various national and international locations last year. The MEW 
course provides continuing education credit to physicians, nurses. and health physicists. 
Historically. the M E W  course teaching responsibility was included in AFRRI's charter 
because of a validated military requirement which could not be met by any other DoD asset, 
at the behest of Dr. Jay P. Sanford, President of the Uniformed Services University of the 
Health Sciences (USUHS) sevelal years ago. LTC Browne noted that the teaching of the 
MENW course in the Southwest Asia theater (specifically, in the Kingdom of Saudi Arabia) 
during Operation Desert Storm was probably the first time an organized AMA accredited 
GME program was provided in a combat zone. LTC Browne next focused on he AFRRI 
advisory function, primarily provided by the Medical Radiobiology Advisory Team (MRAT). 
a team of physicians and scientisu who provide state-of-the-art emergency treatment 
information in response to radiological accidents, and as integral team members of the 
Defense Nuclear Agency Advisory Team @ N U T ) .  for the purpose of site restoration, health 
physics support and medical support in response to nuclear weapon accidents. These teams 
are controlled by the National Military Command Center (JCS(J-36)) and they can deploy on 
short notice. MRAT did provided certain guidance during Operation Desert Storm. as well as 
in several other real world accidents and incidents. LTC Bmwne concluded by discussing 
AFRRI's advisory role and participation on numerous NATO panels and working parties, and 
national committees. including representative roles for DNA and DoD to the Committee of 
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Interagency Radiation Research and Policy Coordination (CIRRPC) (a committee that 
coordinates federally directed radiation research, a subordinate of the Office of Science and 
Technology Policy. which is under the direction Dr. D. Allan Bromley. Assistant to the 
President for Science and Technology, through the Federal Coordinating Council for Science. 
Engineering and Technology (KCSET)). 

The research of the six basic science departments was described by the Department 
Chairs. CDR Eric Kearsley. MSC, USN provided the first scientific briefing. on the 
Radiation Biophysics Department (BRP). This new department, established just before the 
38th Board of Governor’s meeting in late 1990, is currently staffed by 18 scientists and 
technical personnel assigned to two divisions: the Operational Dosimetry Division and the 
Biophysics Division. ?he Operational Dosimetry Division provides dosimetry measurements 
and analysis for radiobiology experiments conducted in AFRRI’s major radiation source 
facilities as well as at several off-site laboratories. The division also provides dosimetry 
measurements in support of the DNA Radiation Environments Program and is engaged in 
research aimed at developing a predictive model for human radiation lethality in military 
environments. Research activities in the Biophysics Division involves studies of radiation 
insult to bone marrow. the role of free radicals such as the nitric oxide in producing radiation 
damage, the effectiveness of radioprotectors (radioprotectants) with endpoints relevant to the 
late effects of ionizing radiation, and the development of an automated biological dosimetry 
system. The Radiation Biophysics Department provided many consultations on a wide range 
of radiation related issues to various offices and organizations. including those of 
CIRRPC. DOE. DOC and NATO. The Radiation Biophysics Department provided specific 
assistance to the Department of State and the Department of the Army on several issues 
involved with Operation Desert Storm. including the recent depleted uranium (DU) issue. 
CDR Kearsley indicated that future activities include the coordination of the Second NATO 
Battlefield Dosimetry Intercomparison. the sponsorship of a workshop on modeling the early 
effects of ionizing radiation. and the establishment of a biological dosimetry capability at 
AFRRI. 

Dr. Thomas J. MacVittie of the Experimental Hematology Department 0 briefed 
the AFRRI Casualty Management Program. He described the beneficial aspects of using 
agents such as cytokines and radioprotectors to minimize the damage to the immune and 
blood-forming systems. The key mechanisms of action of agents, which enhance survival 
and battlefield performance. involves accelerated recovery of certain blood elements. namely, 
white blood cells (WBCs. or leukocytes) and platelets (the glue of blood clots), after radiation 
exposure. These elements begin fighting off opportunistic infections and hemorrhage before 
major sepsis occurs. The effect of these agents an evaluated in a primate model using 
sublethal high dose radiation. In a parallel research area the use of the granulocyte colony 
stimulating factors (GCSD with a radioprotector can increase the dose reduction factor 
(DRF) to 3.5. Such treatment is even beneficial in neutron-irradiated animals (Le.. canines 
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and monkeys). which resulted in a DRF of 2.0 in canines. The G-CSF treatment is also 
effective in reducing some of the biological damage produced by gas warfare agents. The 
damage to biological systems from gas warfare includes marrow aplasia, opportunistic 
infections from skin damage. and internal damage to the lungs. Although the G-CSF 
treatment would enhance recovery of marrow aplasia and prevent infections from bacteria, it 
could be contraindicated when lung damage is present The possible deleterious 
complication of progressive lung damage associated with GCSF treatment of marrow damage 
presents an unknown of critical military importance that should be resolved before an 
otherwise promising treatment modality is fielded with the armed forces. 

Dr. David Livengood briefed the scientific fmdings of the Physiology Department 
(PHY). He described the sites of action and mechanisms by which endothelial cells (the cells 
lining the inside wall of blood vessels) perform their protective functions. When these 
protective functions breakdown, emesis and gastrointestinal symptoms appear. which severely 
impede goal-oriented activity and combat effectiveness. When prolonged dysfunction of the 
physiological system occurs, then sepsis, fluid/electrolyte imbalance and death result. 
Antidiarrheal and antiemetic agents demonstrate their ameliorative effects on physiological 
systems and show promise for future military application. 'Ihe neural interface (e.g., the 
hypothalamic-pituitary-adrenal-axis (part of the hormone or endocrine systems)) associated 
with stress and the immune system is being explored in animal models. Stress. cytokines 
and radiation affect the hypothalamic neurosecretory cells, which in turn affect cortisol 
production and its immunoinhibitory functions. 
AFRRI research effort it may be possible to reverse or protect against immunoinhibition. 

Dr. Edward Clark briefed the scientific accomplishments of the Radiation 

Dr. Livengood indicated that because of the 

Biochemistq Department (RBD). These accomplishments included using a nontoxic 
combination of a Walter Reed (WR) radioprotector, with either a cytokine or a prostaglandin 
analogue. When these compounds are combined, a very desirable synergistic radioprotective 
effect results. For example. when a nontoxic concencentration of the prostaglandin analogue 
prostacyclin. noprost, is combined with a nontoxic concentration of the WR radioprotector, 
the swivability of mice can be increased by greater than 50 percent. The desirable 
protective effect occurs even when both drugs are combined and administered only 30 
minutes before irradiation. This research is being advanced to use of a larger model, a 
canine, to determine if these desirable protective effects are observed without performance 
degradation. Various methods of agent administration are also Wing explored. Dr. Clark 
concluded by noting that studies involving m s d e m a l  release. are Wing developed for the 
putative benefit of administering radioprotectors in a safe, non-toxic manner. 
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Dr. Alan Harris presented the sixth and final scientific presentation, the 
accomplishments of the Behavioral Sciences Department (BHS). The department uses a 
behavioristic approach to investigate the biological mechanisms that affect animal behaviors. 
Accomplishments include the fmding that neutrons and "Fe are more effective 
than gamma rays and electrons in producing taste aversion and emesis. Dr. Harris concluded 
with a discussion on ferret research, which showed the following qualities of radiation to be 
most effective in producing emesis and retching, respectively: neutrons, %Fe. @Co. electrons, 
and brehmssuahlung. 

Because of the inquiring BOG discussions throughout the above presentations. time 
did not permit complete adherence to the 39th BOG meeting agenda after 1130, at which time 
the BOG held the Executive Session because several of the members had to depart AFRRI at 
about noon. 

Executive Session 

Promptly ai 1130, the Executive Session was convened and chaired by Dr. George W. 
Ullrich, Deputy Director, DNA, on behalf of MG Gerald G. Watson, USA Director, DNA. 
Dr. Ullrich asked Dr. Enrique Mendez, Jr. ASD(HA), to review the recent research 
consolidation memorandum or deliberations within the ASD(HA). To clarify, as part of the 
consolidation plan as required by PBD No. 742. Dr. Mendez's office would be POC for the 
medical Program Objective Memorandum (POM) for aIl the senices. Associated with this 
decision, the ASD(HA) will also co-chair the ASBREM with DDR&E, namely. Dr. Mendez 
and Dr. Victor H. Reis, respectively. Dr. Mendez answered, stating that his office would 
continue to evaluate options regarding what the best organization of medical related activities 
could or should be within the DoD. 

Dr. Mendez stated that the consolidation memo did not specifically address AFRRI 
and there was no decision regarding whether or not AFRRI would remain under DDR&E or 
be included under ASD(HA). In general, the feeling of the Board of Governors favored 
having AFRRI's organizational reporting and funding responsibility remain under DNA and 
DDR&E. (The board did not discuss CAW Bumgamer's comments on AFRRI's position as 
p a l  of DNA. as a stipulation of the LTBT Safeguards that are. binding on DOE and DoD.) 
Dr. Mendez stated that DNA is the reporting senior of AFRRI with full managerial 
responsibility. while jurisdictional responsibility currently resides with DDR&E. The fmal 
decision on AFRRI's fmal control. resource sponsor, according to Dr. Mendez and affirmed 
by Dr. Joseph V. Osterman, has not been determined, however, the current thinking is that 
AFRRI's organizational placement under DNA wil l  not be changed. Dr. Mendez continued. 
stating, ha t  recommendations of the ad hoc Medical Research Review Committee (MRRC) 
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will serve as guidance but these ultimate decisions are with ASD(HA). In addition, the future 
roles, if any, that the Uniformed Services University of the Health Sciences (USUHS) could 
or should play vis-a-vis AFRRI were also addressed by Dr. Mendez. Dr. Mendez indicated 
that discussions have occurred concerning an expanded research role for USUHS. The 
medical providers, including clinical research. would come under the jurisdiction of the 
ASD(HA). Research activities oriented to help the "soldiers" most likely will remain under 
DDRKtE. Dr. Mendez elaborated by stating that depending on a future assessment of 
AFRRI's research vis-a-vis medical care versus soldier support, a determination regarding its 
sponsorship. i t . .  ASD(HA) or DDR&E. will be made. Dr. Mendez continued by stating that 
another important aim was to have centralized fiscal control but decentralized command level 
execution of policy, which, by analogy. would mean that the Surgeons General would operate 
the hospitals in accordance with the needs as they assess them, constrained and supported by 
the fial and manpower controls of ASD(HA). The Surgeons General concurred that the 
statement was correct. Furthermore. Dr. Mendez indicated that he was willing to discuss all 
of these concerns with the officials of DNA. CAPT Bumgamer requested permission to 
speak. then clarified for the BOG that the DNA charter. DoD Directive 5105.31. requires that 
AFRRI research be coordinated via Joint Technology Coordinating Group 7. a subordinate 
panel that reports to ASBREM, which is in accord with Congressional mandates. Dr. 
Osterman stated that future discussions are needed concerning organizational jurisdiction and 
future funding for AFRRI, as well as where the Special Operations Command (SOC) medical 
R and D funding responsibility, which now resides in DoD hogram Twelve. 

LTG Frank F. Ledford. Jr, MC. USA asked if AFRRI were incorporated under 
ASD(HA). would a separate account be established to positively track AFRRI funds? Dr. 
Mendez responded affumatively. Dr. Ullrich asked Dr. Mendez if he had to decide today 
regarding R&D priorities and AFRRI's funding organization, what would he decide? Dr. 
Mendez said he would consider all inputs, but did not have a definitive answer at the 
moment; it would require future discussions before such a decision could be rendered. 

Dr. Charles N. Davidson enthusiastically endorsed the AFRRI research efforts. He 
asserted that AFRRI has for years met critical Army requirements that support the mission of 
the soldier in the field. In his view, these needs are within the realm of responsibilities of 
DDRBiE. 
radiobiological research mission performed by AFRRI, with efforts focused on the soldier. 
Dr. Mendez responded that he saw a continuing role for AFRRI in the future, similar to its 
current mission. 

Dr. Davidson further asserted that no other laboratory exists to perform the 

RADM Ralph L. Tindal, USN reiterated Dr. Davidson's concern to maintain 
operationally oriented research to assist the soldier and the combat commander. VADM 
Donald F. Hagen stated he had no questions about the past performance of AFRRI and 
supports continuation of AFRRI's key role. 
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Lt Gen Alexander M. Sloan, USAF, MC stated that this is his fust AFRRI BOG and 
that more timely information, like a "read-ahead" package, would have been most helpful 
prior to the BOG meeting. He further suggested that information updates should occur 
throughout the year in order to make more informed decisions during the BOG meeting. 
Lt Gen Sloan mentioned that the outreach program of Armed Forces Institute of Pathology 
(ARP) works well, as he has received several AFIP information packages prior to their BOG 
meeting. Lt Gen Sloan said he thought the AFRRI requirements process works well, but was 
not sure about how the long-term strategic plan is determined for the Institute. 

Mr. James L. Vernon stated that the ovemding criteria should be how to enable the 
fighters to operate in a combat environment. to best benefit from AFRRI ionizing radiation 
research capability. 

Dr. Osterman said that the DDR&E is in business to support the warfighters and since 
the articulator of the warfighten needs are in strong support of AFRRI, then DDR&E 
likewise suppons the AFRRI research program. 

The above discussions concluded the formal Executive Committee deliberations by the 
BOG. CAPT Bumgamer asked the BOG to refer to the Future Directions section of the 
briefing book, pointing out that many milestones of the 1987 Coffey Committee report have 
been accomplished, but, the span of control problem that plagued the AFRRI Director's office 
for years still requires management attention. The AFRRI directorate has made changes that 
improved the accomplishment of administrative tasks. However, the "fwal purity" problem, 
as coined by Brig Gen George K. Anderson. USAF. MC. Air Force Human Systems Division 
Commander during the 3 December 1991 Medical Research Review Committee meeting, st i l l  
exists at AFRRI. This problem refers to the use of 6.2 monies for training and for some 
research that might be termed "basic" rather than exploratory development. Dr. Osterman 
agreed with CAPT Bumgarner that these practices could result in a DoD IG criticism. Dr. 
Osterman opined that Dr. Reis. DDR&E. controls different types of money and would fix 
such a problem. if asked. He recommended that MG Watson request the different types of 
money from Dr. Reis for AFRRI's programs, namely 6.1 and 6.2. and 6.3A. 

As an administrative matter. CAPT Bumgamer reported to the B O G  that Dr. James A. 
Zimble. President of USUHS. had very recently spoken with LTC Doris Browne informally 
and expressed his desire to participate as a member of BOG. 'Ihe BOG so noted Dr. 
Zimble's desires. 
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The meeting was adjourned at 1200. 

Submitted: 

Authenticated: 

ROBERT L. BUMG , M.D. 
Captain, MC. USN 
Director, AFRRI 

GEORGE W. ULWCH. Ph.D 
Deputy Director. DNA 
Chair of 39th BOG 

n 

/ Major General, USA 
Director, DNA 
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Parker, Donald E.: Value Engineerinn Theorv, Lawrence D. Miles Value Foundation, 
Washington, M: (revised 1985) 

Miles, L. D.: Techniaues of Value Analvsis and Engineering, 2nd Edition, McGraw- 
Hill (1972) 

Shewhart, W. A.: Swtical Method from the Viewpoint of Oualih, Control, Dover 
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NOTE: "Value Engineering" is integral to the concept of cost effective Quality 
Control and Assurance, as put forth by Walter A. Shewhart and expounded upon by W. 
Edward Deming as TQM practices. Most of the systems that we deal with are relatively 
fxed by design and construction. thus the usual everyday TQM (DoD TQL) emphasis is on 
the reiterative quality producing cycle that must answer to a customer(s). Proper design 
opportunity, however, once lost. cannot be fully or economically regained, and AFRRI is a 
prime example of thoughtful design, which has economized ils most useful defense oriented 
product for three decades. The result is a unique resource, one unlikely to be duplicated and 
one which can help unlock mysteries, yielding information pertinent to battlefield operations 
in the new world order, and 10 the advancing of biomedical science frontiers for the benefit of 
all. (RLB,AFRRI/DIR) 
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