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2015DEDICATIONDedicated to those few who Serve in Silence against the most insidious,
ominous, and dangerous enemies in the world—the Agents of Biological Warfare and Plagues;
and to my Wife Claudia (Smokey), who lived this story with me and improved my perspective of
it.Prologue“The right to search for truth implies also a duty; one must not conceal any part of
what one has recognized to be true.” Albert Einstein. What is Truth? Road to the Trinity Site in
White Sands Missile Range, location of the first atomic bomb test on 16 July 1945.
Chapter 1It Begins with but a Small EventThe
story that follows, oddly enough, unfolded completely only after the disbanding of the group
and the closure of its facilities in 2011. Why is it so hard to pinpoint when a major change
began? The previous mundane course of events obscures the small event that awakens us
from our slumber or somnambulistic existence. Therefore, the event washes into the indistinct
separation of the before and after of change. So, it was on a summer day in 1989, when I
received a phone call to show up at an obscure, unmarked building on an essentially closed,
forgotten Air Base in San Antonio, Texas.Brooks Air Force Base had long faded from its glory.
On 21 November 1963, President Kennedy had visited and spoke about the Man-in-Space
Program, his last official act as President before one of the most punctuated events in history.
This was the day before he was assassinated in Dallas, Texas. His podium still stood in silence
in the main hall of Building 150, on the circle, at what was once the front of the School of
Aerospace Medicine (USAFSAM) Complex on the Hill. With its human centrifuge, Brooks had
been a place of origin for the Man-in-Space Program. Now it lay silent in a long decline. Most
personnel about to be gone or leaving after what would soon be its final fight and gasp with the
Base Realignment and Closure Act of Congress (starting 2005 and ending September 2011). It
takes a long time for a military base to die and it dies by inches with little bursts of life and re-
organization in an effort to survive.However, on that fateful day that I met with a bevy of
Colonels, Army representatives and some civilian scientists in the Secure SCIF (Sensitive
Compartmented Information Facility), there was still a little life left in Brooks. The School was
still chugging along and about to enter a new building on base (in the early 90’s). There was
no real flight line on base and only Hangar 9, a historic relic of the base’s pre-World War I
training mission, when military flight was young and Martin MB-1 Bombers, the first US
designed bomber, still landed on grassy runways and Army airman still wore wide brim hats
and riding breeches and boots. The facility was really a temporary building within a temporary
metal building with a floor raised above the concrete slab that formed the base of the larger
building. Walking across the floor, one felt like they were on the hollow floor of a trailer. In fact,
the facility was an electronic cage, a large Faraday Cage, to keep electronic monitoring
equipment from detecting what was going on inside. All electronic devices were confiscated at
the door and no electronic medium or recording equipment were allowed inside. Fortunately,
cell phones were not yet in popular use and laptop computers were not that common. All this



security was for what? Martin MB-1 Bomber (also, GMB for Glenn Martin Bomber: Initial
delivery to the Air Service was in October 1918) at Brooks Field: First American designed
bomber, circa early 1900’s. The photograph was taken by my Father-in-Law, William Shelly
Tumbleson, in his youth, when he temporarily resided at Hot Wells, San Antonio Texas, near
Brooks Field.I was about to find out about a concern which had supposedly ended in 1972. In
1969, President Nixon had terminated the US offensive biological warfare program and
ordered all stockpiled weapons destroyed. National Security decisions 35 (November 1969)
and 44 (February 1970) had ended the programs for microbes and toxins, respectively. The
only Institution supposedly to remain was the US Army Medical Research Institute of Infectious
Diseases (USAMRIID), established to continue the development of medical defenses against
biological attack and development of treatments for medical casualties caused by infectious
disease, which, up until recent times, has caused more casualties than combat. In 1972, more
than 100 nations (including the US and Soviet Union) had signed the Biological and Toxin
Weapons Convention (BWC), the world’s first treaty (albeit weak in enforcement) banning an
entire class of weapons. The agreement prohibited the possession of biological agents except
for “prophylactic, protective, or other peaceful purposes.”Because a war in Iraq was imminent
and the Department of Defense suspected that Iraq possessed biological weapons, Dr Erwin
was calling a meeting that day. “Gentlemen, we are here today to address a problem for which
we thought we had a solution. Or maybe we should say no longer needed a solution. It has
come to our attention that the USAF is not prepared to suffer a biological or chemical warfare
attack on its fixed bases. It is certain that we can survive with sufficient notice of an attack with
our current MOPP gear (mission-oriented protective posture; also, personal protective
equipment, PPE). However, we suffer from the dilemma that we don’t know when we can
return to normal operations and come out of the gear. This is especially true for biological
attacks for which we lack rapid field diagnostics or the capability to measure the lingering
danger. In short, gentlemen, we don’t know when to call “All clear”. Since the late 70’s and
our last experiments with the long term effects on performance of sub-lethal doses of chemical
nerve agents in monkeys in the early 1980’s (the PEP Chair experiments), we have left all
Chem/Bio problems in the hands of our Army colleagues, USAMRIID for medical
countermeasures, prevention and treatment , and ICD and ERDEC (Institute of Chemical
Defense and Edgewood Research and Development Engineering Center at Aberdeen Proving
Grounds) for detection, decontamination, and personal and joint protection. After all, they are
the only Service with a Chem Corps and a medical institution for all the Services’ protection
against Chem/Bio. So now I will open the discussion to include our invited Army
representatives.”An Army CBD representative, “Thanks for inviting us, but we do not see why
the USAF is so concerned. We have the protective gear and personal decontamination
supplies and equipment certified to be used by all the Services. All military are trained and
receive annual training in their basic use, including confidence training using 2-
chlorobenzalmalononitrile, “tear gas”, commonly referred to as CS gas, with and without a gas
mask to assure them their equipment works. The Army has been working on several detection
and warning devices at Aberdeen for several years now including a portable mass
spectrometer. We have developed a number of vaccines for anthrax, tularemia, plague, VEE,
etc. at USAMRIID that could be distributed to troops as a prevention making detect to warn
rather than the current policy of detect to treat for biological agents unnecessary. Of course,
we have the Protopam auto-injectors for preventing acute effects of nerve agent. But I guess
your main concern is the biological? After an attack, the Army just gets up and moves if we
can’t be sure of biological decontamination or the level of medical protection (vaccines). We



can always use soap, water, and bleach to wash down our tanks, vehicles and equipment.”After
a long silence in the room, a member of the USAF team said to the Army representative, I
guess you don’t understand our problem that we had hoped you could help us solve. We can’t
just get up and move a fixed Air Base and we can’t stay in our MOPP gear. If we have to fight
and work in MOPP gear in the Middle East, then we will have to suffer the same fate as in
Texas, if the agents don’t kill us the heat surely will, or the sweat will neutralize by saturation
the activated carbon impregnated protective clothing.”In response, the Army representative,
shrugged his shoulders and said, “Well, I guess that is your problem. We have the solution that
works for us and feel the other Services should adapt it. The Army is the Executive Agent for
CBD and if you intend to start any new CBD research and development you’ll need our
cooperation and possible funding from the Department of Defense through us.”At that, the
Army said their goodbye’s after the USAF reps thanked them and said they would take the
Army’s advice under consideration. Col Rock, who ran the Occupational and Environmental
Health Lab for USAFSAM and was not the sort to take no for an answer or shy away from
starting a new project, even if there were no dollars available for that purpose, said, “Well, if the
Army can’t give us a solution the Air Force can use, we will have to do it for ourselves.” Dr
Erwin agreed and promptly put him in charge of doing so. Immediately, Col Rock called
together the investigators in the room he thought could solve the problem, me, Dr Taboada and
Capt Carpenter, and Project Morniing Song was born. The best solution at hand, for me, was
a “kit” to tell if live anthrax, not just anthrax, dead or alive, was present or not.Chapter 2Morning
Song: Planning �Col Rock was a guy who liked weekly briefings on a project. He also had
another unfortunate habit, that is, to classify everything if in any doubt. When certain words
are used like “anthrax,” that was the usual reaction amongst those who gave the disease and
its cause, the bacterium Bacillus anthracis, super villain status. Anthrax was the object of
Morning Song, being the most likely and easiest biological agent to weaponize and has the
longest staying power in the environment of any biological agent, perhaps hundreds of years, if
kept out of the sunlight which kills it. The ominous anthrax has been around since Biblical
times, some think even being responsible for two of the ten plagues God and Moses brought
down on Pharaoh and Egypt. The name refers to black as coal, the appearance of the
painless lesions, or eschars, seen in the skin when that is the route of infection. The best
biogeography for anthrax appears to relate to South Africa, Kruger National Park, where two
very diverse strains of anthrax, Kruger A and B, are found in proximity. This localization is in
accord with the evolutionary principle that the greatest diversity is found at the point of origin of
a species. Because bacillus species are very old (the last common ancestor arising during a
period of profound global oxygen production, around 1.2 billion years ago), this assumption
may breakdown. Conceivably anthrax could have been confined to the Kruger region since its
origin because of the extreme localization of its life cycle. However, it also could have been
picked up in meat, animal hides and bone by modern humans (80,000 to 100,000 years ago),
who migrated north from areas like Border Cave in Maputaland, Northern KwaZulu-Natal,
South Africa, crossing what today is Kruger National Park and Tembe Elephant and Ndumo
Game Reserves, and spread across the world. The development of agriculture 10,000 years
ago could have once again limited the spread of the disease, allowing for localized diversity.
However, the establishment of worldwide trade, especially in the colonizing period
(1500-1800’s), would have further mixed up the strains. Therefore, anthrax has had a long time
to adapt and has sporadically and periodically plagued man, the animals he hunted, and those
he later domesticated since pre-historical times.In contrast, in the biological warfare
application, the spores, the infectious form, are delivered by aerosol. They can be made into



muddy, liquid slurry, which can be sprayed in a way to generate first liquid, then dry particles,
which can enter the deepest part of the lungs after floating in the air for miles. Handling large
quantities, in dry form, is dicey at best since the spores repel each other because of their
negative charge and levitate above any container, i.e. munitions’ payload device, into which
they are poured. The Veldt in South Africa, homeland of anthraxAs the Russians say, “Quantity
has a quality all its own,” making the handling of large quantities overwhelming even of the best
practicable protection. They should know because after the fall of the Soviet Union (Christmas
Day 1991, at 7:35 p.m., the Soviet flag flying over the Kremlin was lowered and replaced by the
new Russian flag; the USSR officially ceased to exist on 31 December 1991), soon after the
completion of Morning Song, the US discovered that they had huge biowarfare agent
production facilities with the number one agent of choice being anthrax. The Soviet Union grew
and stored 100 to 200 tons of anthrax spores at on (Rebirth Island) in Uzbekistan. Due to the
ongoing shrinkage of the Aral Sea because the two main rivers flowing into it, the Syr-Daria
and Amu-Daria, were diverted for the purpose of irrigating large-scale cotton and rice farms by
the Soviet Union, it became a in 2001 and then an indistinguishable part of the . Because of
the complete disappearance of the Southeast Aral Sea in 2008, Vozrozhdeniya is no longer a
distinct geographical feature. The area is now shared by the jurisdictions of and . The facilities
were abandoned in 1992 and many attempts were made to chemically neutralize the buried
spores in 2002. The effectiveness of the effort is still in doubt. The Soviets went to great
lengths to control the tendency of dry anthrax spores to disperse by adding agents that
clumped the spores together or allowed them to settle together without repelling until they were
blasted apart by a munition. They were happy if only 3% of the agent, delivered in kilogram
quantities, was dispersed in the optimal lung penetrating form. However, that was enough
since a microgram of dry spores can kill a hundred people if delivered perfectly. A kilogram
contains 1015 spores or a hundred billion human lethal doses. The Russian military doctrine
of using overwhelming force in war, no matter how inefficient, is fulfilled by a single anthrax
weapon. They also added agents like silica that increased the spore preps’ “pufficity” for
dispersion but which was also especially irritating to the lungs, increasing the spore uptake
efficiency. The natural version of the disease in man, the skin form, comes from handling
remains (of livestock and deer and, in Africa, even elephant) of those animals that have died
from ingesting or inhaling the spores from contaminated vegetation or soil. Even without
penicillin, the antibiotic to which most anthrax is susceptible, the human eschar/skin form is
only 20% lethal and requires a week or more to reach that point. The respiratory form kills in
4-5 days and is virtually irreversible two days after exposure. It spreads so fast to lymph nodes
in the middle of the chest and then to the spleen, kidney, liver and throughout the blood that the
person fills up with the bacilli. The lungs are the last to be affected, hemorrhaging and filling
with fluid, even though they were the portal of entry. Infected people have even been reported
to feel better just before the end. The person or animal with a systemic infection swells up and
bleeds from every opening. The swelling seems important for the natural lifecycle of this
ancient pathogen, splitting open the host. The vegetative, or the actively growing form, must
come in contact with air (oxygen) within three days of the host’s death or it will not go to spore,
which it all does simultaneously. If the animal or human is left sealed up, the vegetative
bacteria die and dissolve away. Hence, anthrax is truly a disease spread by the dead handled
and dismantled by the living, not by living host to living host, a most macabre process.There
was one other driver for restricting Morning Song to anthrax. In 1985, Iraq launched its
bioweapons’ program. US intelligence suspected former Soviet biologists may have assisted
Iraq. This event served to spur on the US to enact the Biological Anti-Terrorism Act (which was



later incorporated into the US Patriot Act), which would become a heavy burden on the Brooks
group as it has become for many would-be investigators wanting to enter the lucrative field of
biodefense research and development, and receive, what was at first, abundant funding. This
Act, and its dependent Select Agent CDC and USDA regulations, would establish, in the US,
what I would later refer to as the “CBD Mafia”.When Morning Song began there were no rules
in the Federal Register (13 Dec 2002): Department of Human Health Services 42 CFR Part 73
and United States Department of Agriculture 7 CFR Part 331 and 9 CFR Part 121, to
implement the USA Patriot Act and the Public Health Security and Bioterrorism Preparedness
and Response Act of 2002. It was July 1989, and the events that would result in this
unforeseen earth-shaking change on how to handle infectious agents had not occurred.
Microbes of the classification of Biological Safety Level (BSL) 2-4 were handled as dangerous
infectious agents ranging from those treatable, or ones against which one could vaccinate, and
were not highly communicable to highly infectious and dangerous ones that required extra
precautions and rapid early treatment or vaccination to prevent high mortality to those
extremely lethal ones for which there were neither effective treatment nor vaccination,
respectively. The agents, particularly anthrax, could be isolated by veterinarians in the field or
obtained from a university or investigator who had collected such isolates or just purchased
from the American Type Culture Collection in Maryland. Veterinary to graduate students could
work with many of what would become the list of 40 growing to 83 select agents in research
facilities all over the world if they only took the appropriate biosafety precautions.Bacillus
anthracis, the bacterium that causes anthrax and which is commonly referred to by the name
of the disease it causes, was rapidly rising to the top of the most “unwanted” list of bioagents
the military might have to confront, even though it was mostly a BSL 2 agent in small amount,
non-spore, vegetative form and at most a BSL-3 when handled in the infectious, very durable,
spore form. The most “convenient” agent for terrorists and Third World State players was
anthrax, and therefore, it became the most “convenient” and most likely target of Morning
Song. The Brooks’ Morning Song Team had two very big problems: first, we lacked a
laboratory that could handle anthrax in the spore form, and second, we had to develop
methods for detection and identification of living anthrax, that is, we had to grow and
experiment with it in considerable quantity, including spores. We also had to develop and test
kits and equipment which needed to be manufactured in quantity and rapidly distributed to
troops in the field. Finally, we had to provide training to the airmen, soldiers and seamen with
“real” anthrax in order to instill confidence that the new methodology actually worked in the
field. Without this confidence, the equipment and kits would never be used or be misused with
potentially lethal consequences. Therefore, the process was more than showing it worked in
the laboratory and publishing a peer-reviewed scientific paper on the results.At first, Morning
Song represented two equally balanced parts, a better aerosol particle detector and biological
particle identifying instrument, and a kit for rapidly growing and identifying living anthrax. The
latter was necessary to meet the USAF requirement of “declaring all clear” when viable anthrax
could no longer be detected. The viability kit also allowed for screening any contaminant
whether in the air or on exposed surfaces, including the surfaces of people. The term rapid
was critical. It had to be less than 24 hours, or the potential number of lethal casualties would
rise exponentially thereafter.After several preliminary meetings and some reshuffling of
resources, including a trip to Washington DC by me to explain why I was spending basic
research dollars on an anthrax viability kit, Project Morning Song finally really got started. Dr
Taboada was an optical and photonic physicist. Dr Taboada was the kind of guy who focused
on the minutia and was intrigued by the photonic properties of anthrax spores on the fly. Capt



Carpenter was a little more pragmatic. At one of the many meetings in late summer of 1989
with Col Rock, me and TSgt John Alls, my supertech and practical engineer, Dr Taboada said,
“I have come to the conclusion that the natural fluorescence of the spores is too weak to detect
them as the air sample passes through the detector past the sensor. The current particle
detectors use near infra-red or infra-red-light lasers that scatter off the particle as it moves by a
window in the flow path. The amount of scatter is proportional to the size of the particles or
clump of particles in the flow. The anthrax spores are individually football-shaped with a length
of 1-2 microns and a width of 0.5-0.8 micron. “Capt Carpenter intervened with, “Practically, the
spore’s cross section is 1-10 microns with some clumps being as large as 100 microns, but we
only worry about the 1-10 because they get into the lungs.” Dr Taboada, “As I was saying, the
current particle detectors cannot tell a dust or soil particle from an anthrax spore and we can
only be alerted to a suspicious particulate aerosol when the number of right particle sized
particles suddenly rises above the background, but it could be a dust storm. The amino acids
tyrosine or tryptophan, found in the proteins of all living things including anthrax spores, can
produce fluorescence with an ultraviolet laser, but it would be weak at best and cost prohibitive
and such a laser would be unstable in the field. I have come up with a way to use a less
expensive UV light that will ionize the particles and measure their size, shape and number by
measuring their charge as they fly between charged plates. The charging should be unique to
the spore and will be different for inorganic particles and other types of material. We can use
spores of harmless bacteria or killed spores for the development of the instrument.” Col Rock,
“Great! That sounds like a plan, “he said with his usual commanding enthusiasm. Col Rock,
“Dr Kiel, what do you and TSgt Alls have for us? Can you provide Dr Taboada and Capt
Carpenter with a simulant suitable to develop the spore detector?” In that moment, at least in
Col Rock’s mind, the spore detector became Morning Song and that is how he would represent
it in all his subsequent briefings to the Commanders and program managers above him.TSgt
Alls and I were at a loss. After a little investigation, they found out that their colleagues in the
Army at Dugway Proving Grounds, a highly isolated facility in a desert valley 85 miles
(140 km) southwest of , the size of Rhode Island, in southern , used spores of a little known
bacteria, Bacillus globigii v. niger, as their simulant and it wasn’t available to just anyone. It had
a history intimately tied to Dugway’s World War II, highly classified and somewhat nefarious,
activities. During the checkered past of Dugway, during and following World War II, this spore
was produced in barrel quantities as dry spores to use in various dispersal experiments in the
desert to study the flow and spread of biological warfare aerosols.In 1941, the US Army Chem
Corps determined it needed a geographically isolated testing facility, more remote from
population centers than , . The Army searched for a site in the and, in the spring of 1942,
began construction of Dugway Proving Grounds. A variety of testing began in the summer of
1942 (WWII) including that of toxic agents, , chemical and spray systems and
weapons, incendiaries, and antidotes and protective clothing for chemical agent attacks. In
October 1943, a biological warfare facility was constructed at an isolated site within the Proving
Grounds, . The Proving Grounds were phased out after World War II, becoming inactive in
August 1946. They were reactivated during the and in 1954 became permanent. Bg, the
biological warfare legacy simulant, was easy to aerosolize in the right-sized particles and
collect in air collectors and their filters. It was easy to identify and quantify because it produced
black discrete countable colonies on solid growth media (agar plates). The black colonies
stood out amongst any other contaminating bacterial or fungal colonies on the plates.
Therefore, the effectiveness of a release and collection of viable agent was a very low-tech
affair and could be done by engineers in the field in a way that they did not have to focus on



the biology only the engineering of the biological weapon, or delivery system.I said, “Well, Col
Rock we are still trying to find a simulant or form of anthrax that we can work with safely in our
lab. Although the Bg has been a simulant for outdoor testing at Dugway for years, it is not a
very good simulant for the growth characteristics of Ba. We are looking for something that can
be used to train field units on what to look for on the growth plates that they will have to use if
they are going to be able to tell if the Ba is alive or not.” Col Rock, “We may not need to know
that or go that far if the aerosol spore detector can distinguish other particles from anthrax
spores. It may be good enough to alert the troops. After the cloud has passed, how much
contamination can be left? Won’t the sun wipe it out and most of it will stick to surfaces and
not be re-aerosolized anyway, right?” I said, “Sorry, Col Rock, I am not sure of the answers to
your questions.” Col Rock, “Maybe you should focus on getting Dr Taboada a good simulant
spore and forget about trying to grow Ba safely in your lab.” With this comment still stinging,
TSgt Alls and I left dedicated, more than ever, to make the viability kit work and work safely. But
the clock was running, and they did not realize how little time they had.Chapter 3Morning
Song: The Search for the Right AnthraxThe Brooks Group had some interesting connections
with South Africa and Texas A&M University School of Veterinary Medicine, and later,
USAMRIID and the Ames Strain, which was at the center of the Amerithrax case. The search
for the “right anthrax”, or at least a nearest relative, which could serve as a safe model, was
begun many years before in South Africa, which, as said before, may have been the pre-
historic birthplace of anthrax (historical account based on Daniel Gilfoyle, Medical History,
2006, 50: 465–490). �The modern origins of anthrax in South Africa can be traced to at least the
mid-nineteenth century, when the disease was known to South African farmers and Dutch
cattlemen as ‘‘miltziekte’’ (spleen sickness) because of the swollen raspberry jam colored
spleen which is considered pathognomonic (indisputable) for anthrax at necropsy (the animal
version of an autopsy). British veterinarians, government officials in the Cape Colony and Natal
during the 1870s, were familiar with anthrax. The first of them at the Cape, William Catton
Branford, saw cases of anthrax shortly after his arrival in 1876. He instructed farmers not to
open the carcasses, but to bury them intact, covering them with quicklime to prevent
contamination of pasture with the anthrax. In 1916, the United States government passed
regulations requiring disinfection of animal products from regions in which anthrax was
diagnosed. The American consul of South Africa refused to certify hides from the Transvaal,
closing the American market to South African producers. Furthermore, Great Britain (the
United Kingdom) was a major export market for South African wool and mohair. A British
Committee on Anthrax was established in 1914 which recommended construction of a plant to
disinfect wool and mohair from countries in which contamination by anthrax spores was likely.
South Africa was considered such a country, although the Committee found that ‘‘the state of
civilisation’’ there was sufficient for anthrax to be ‘‘stamped out’’. However, in light of South
Africa’s major problem with anthrax ‘‘the desirability of applying disinfection would have to be
considered’’. The importance of wool and other livestock exports to the South African
economy made the threat to trade alarming to the South African government. In the 1922, the
British Commission, attended by Rowland Dixon, the Cape’s Senior Veterinary Officer,
reported the Liverpool disinfection plant had successfully reduced the incidence of infection
and recommended establishment of other plants in producing countries where anthrax was
prevalent in animal products, especially South African mohair. The British government,
however, did not want to spend more money on the construction of plants for wool but decided
rather to focus on bovine products (hides). The problem appeared to fade in the 1930’s, but
continued to smolder endemically with periodic epidemics, characteristic of anthrax in many



countries. The British model of decontamination and burial of infected animal carcasses was
pursued in South Africa rather than the use of the Pasteur vaccination method of France. But
South African officials became convinced that decontamination or prevention of spread by
hygienic measures was insufficient in South Africa, probably, in part, because of large animals
such as elephants and antelope that could migrate widely and spread the disease over many
kilometers. Vaccine was first imported to the Cape from France in the early 1880s, soon after
its discovery, but was in limited use until enactment of the Stock Diseases Act of 1911, which
enforced the vaccination at owner’s expense. �Until 1915, South Africa imported vaccine from
the Pasteur Institute in Paris, but when the First World War interrupted the supply, they had to
begin their own production. As vaccination began to be carried out on a large scale, officials
decided the South African farmer needed protection against unduly expensive and possibly
defective imported products, which might introduce other infections. In 1923, regulations were
passed to empower the Onderstepoort Veterinary Bacteriological Laboratories, later the
Onderstepoort Veterinary Institute (established in 1910 soon after the establishment of the
Union of South Africa to become the centre for veterinary research throughout South Africa) to
forbid the importation of any vaccine from abroad and suppress local amateur manufacture. As
a result, Onderstepoort obtained a monopoly on the supply of anthrax vaccine throughout
South Africa. �However, there were problems with the safety of the Pasteur vaccine and its state
of “attenuation”, which varied with the species of animal vaccinated. Veterinarians believed
that horses and angora goats were more susceptible than cattle and sheep, so their safe
immunization requiredmore attenuated vaccine. Pasteur vaccination usually consisted of two
injections, fourteen days apart. The first dose was a highly attenuated live anthrax that
stimulated an initial immune response, while the second contained a less attenuated strain,
which produced immunity sufficient to prevent natural infection. Originally, in France, Pasteur
and his successors had developed four such vaccine strains administered in the numerical
order of I-IV, with IV being equivalent to wild type fully pathogenic anthrax. At times serum
from immune animals was administered in conjunction with the anthrax vaccine. All the strains
were administered as vegetative forms and, therefore, were unstable for field use, conferring
various levels of immunity and often not halting anthrax outbreaks at all. What was needed
was a very stable vaccine that did not require cooling and could endure the conditions of the
South African pasture lands as well as the natural disease bacillus.Antelope in South Africa,
Hidden in Plain Sight like AnthraxPasture land in South Africa, with a rhinoceros in the
distance, where to Anthrax the Land is More Important than the Animals; it waits patiently as
they come and go � In 1922, they started using a spore vaccine like one first invented in
Australia by amateur bacteriologists John Gunn and John MacGarvie-Smith during the 1890s.
It was designed to overcome deterioration during long-term storage and transportation at
elevated temperature by exploiting the natural heat-resistant spores. More effective than
Pasteur’s vaccine, under severe field conditions, spore vaccines were in widespread use in
America, Australia and Japan by the early 1920s. They were first produced at Onderstepoort
about the same time. However, they failed to be protective, demonstrated by failures in the
field in 1926 and 1933. An attenuated strain that killed susceptible guinea pigs but not rabbits
and provided protection for the latter was required in the laboratory to be considered a vaccine
candidate. Heating the cultures to 42oC during culture was considered the way to generate
the attenuated vaccine strains. However, this approach is what produced the mixed results
experienced in 1926 and 1933.  �Max Sterne, an Onderstepoort-trained veterinary scientist and
bacteriologist, appointed in 1934 to manage vaccine production, decided to take up the
challenge of overcoming these setbacks. Sterne thought previous researchers had missed the



potential significance of the link of the virulence ofBacillus anthracis to the ability of the
organism to form a ‘‘capsule’’ over the cell wall, which allowed it to evade destruction by
phagocytic white blood cells. In the course of propagating a series of these smooth variants,
those making capsule, in a high percentage of carbon dioxide, he noticed that some of the
colonies were rough and dry, lacking the smooth mucoid appearance, unencapsulated. When
these unencapsulated bacilli were cultured in ordinary air they remained rough, and when
transferred back to carbon dioxide they remained so. These ‘‘dissociated’’ variants had
permanently lost their ability to form capsules, even in the carbon dioxide rich environment of
the animal body. Sterne reasoned that as encapsulation was associated with virulence, it was
likely that these stable rough variants were avirulent, stably attenuated permanently. They
failed to produce any symptoms when injected into highly susceptible guinea pigs. It was
therefore possible to render a virulent strain of Bacillus anthracis avirulent by culturing it under
controlled conditions in the laboratory. Previous experts on anthrax immunization generally
insisted that a degree of virulence in the Ba was required for the vaccine strain to produce
immunity. Sterne cited German studies done around 1910, which indicated unencapsulated
forms of naturally occurring Bacillus anthracis could sometimes produce immunity. Guinea pigs
injected with the unencapsulated, avirulent ‘‘disassociants’’ of certain strains were shown to be
able to resist very large doses of a highly virulent strain. These results raised the possibility
that a completely avirulent vaccine with the stability of previous spore vaccines could solve the
problem of safety. A method of consistently producing encapsulated smooth colonies out of
which rough mutants could be picked was required. Sterne theorized that the characteristic
roughness of otherwise virulent strains obtained from dead animals might be an adaptation to
the culture conditions in the laboratory. The conditions under which Bacillus anthracis normally
multiplied, however, were found in the blood-streams of living animals. Encapsulated smooth
cultures might be obtained more easily under conditions which emulated the natural
environment for the propagation of the bacteria in the animal body. A freeze-dried
unencapsulated, avirulent, “disassociant” mutant from a pig that died of anthrax (grows rough
colonies in the presence of carbon dioxide) from the Ames, Iowa, USDA collection, moved to
Brooks City-Base. Such disassociants were the basis for the Sterne vaccine. The anthrax
hadn’t been grown since July 28, 1949. �One of Sterne’s colleagues, the British bacteriologist J.
H. Mason, constructed a tube containing a semi-solid medium of horse serum and agar in
which the concentration of carbon dioxide could be controlled. Using this innovation, Sterne
found he could easily grow encapsulated smooth variants which regularly produced visible
colonies of mutants of rough unencapsulated bacilli. These unencapsulated variants all turned
out to be avirulent when injected into guinea pigs and some gave a good degree of protection
against the injection of virulent cultures. He eventually chose an unencapsulated variant of a
strain isolated from a severe outbreak, designated 34F2. To produce the vaccine, bacilli were
picked from the rough colony, allowed to sporulate, and then freeze-dried. When vaccine was
needed, the manufacturer germinated the spores and propagated them in large quantities on
solid agar. These cultures were then allowed to sporulate in oxygen and washed off into saline
at a standard concentration for division into individual doses. The avirulent nature of the new
vaccine was very important because it now immunized, rather than killed guinea pigs, making
them useful for testing the level of protection produced by the vaccine. Furthermore, these
results for the guinea pig were predictive for large animals, so there was no longer the need for
expensive large-scale testing on sheep. Initially a small number of animals were injected in the
field to check that the vaccine produced no severe reactions. Vaccine derived from strain 34F2
was used for all animals, but smaller doses were used for horses and goats. The ‘‘avirulent’’



vaccine was first released for field trials in 1936 and used on a large scale beginning in 1938. �I
thought that I could find an avirulent strain of anthrax to work out the viability kit. But the
question was where could we get one and fast because time was running out on dealing with
Iraq diplomatically? Considering that a stable, safe attenuated strain of anthrax, 34F2, had
been made by Sterne in 1936, I sought out an expert on how I could use this strain to develop
a “kit” that would accelerate the growth (faster than the current 18 to 24 hours) and
identification of anthrax that was adaptable to the severely restricted conditions of the AOR
(Area of Responsibility), otherwise known as the war zone. I also knew of three traditional
tests for anthrax which would provide a 99% certainty that what was growing was indeed
anthrax bacteria. The three tests are Anthrax bacteria’s sensitivity to killing by the antibiotic
penicillin, its inability to lyse red blood cells present in agar, and its sensitivity of being lysed by
a virus called Cherry gamma phage. The virus was a bacteriophage, a virus that eats
bacteria. Many can be found in soil, natural waters and sewage.  �William Cherry, of the
Analytical Bacteriology Unit of the Centers for Disease Control and Prevention (CDC), isolated
and published a paper in 1955 on the specific identification of Bacillus anthracis by means of a
variant bacteriophage, which would later be designated Cherry phage. When I tried to obtain
this phage from CDC, they said it had been frozen for years and it would take them awhile to
thaw it out and test it to see if it were still functional. I didn’t have the time to wait for the
bureaucracy and overcoming higher priorities at CDC to get the phage. Besides, I still didn’t
have a suitable non-pathogenic host bacillus to test the virus anyway.  �I decided that there was
only one way to expedite the development, make a trip to Texas A&M University to visit with
one of my former professors. This was in spite of the fact that Col Rock had not found any
funding for my team yet. We appeared, in Col Rock’s endless string of meetings, to be doing
nothing but thinking about the problem while Dr Taboada and Capt Carpenter were making real
progress on developing their instrument, even without an anthrax simulant. I gave Dr Howard
Whitford, at the Texas State Veterinary Diagnostic Laboratory, a call and asked if we could
come and visit and talk to him about the diagnosis of anthrax, an endemic problem in Texas. I
said that I was seeking out Dr Whitford’s advice because being the State Veterinary
Bacteriologist, he had the most experience in diagnosing anthrax of anyone in the state of
Texas.Chapter 4Finding a Solution at Texas A&M �TSgt Alls and I had to make some progress in
developing the simple viability kit for anthrax or suffer the embarrassment of being dropped
from the Morning Song Project, or at the very least, being forgotten by omission in Col Rock’s
progress briefings up the chain of command. Having little funds and no time to get official
approval of a trip, we hopped in TSgt Alls’ pickup truck and drove the four-hour drive to College
Station, Texas, to the Veterinary School and the adjacent State Veterinary Diagnostic
Laboratory to see Dr. Howard Whitford.  �TSgt Alls was a home-grown Texan, tall and with a
kind of stiff-backed gait when he walked, and down-home way of talking that made him
standout almost like a stereotype of a Texan. He was a good match for Dr. Whitford, who wore
string cowboy ties and a broad-rim ten-gallon hat when out in the sun. His drawl matched John
Alls’, so they struck it off immediately. I being half Brit (WW II war-bride mother) and half-
German American, Texas variety from 1850’s immigrants, was received by Dr Whitford
because he had been one of his teachers in Vet School during the large 1974 anthrax outbreak
in Falls County Texas and because I had appealed to his patriotism. Dr. Whitford agreed not
to ask questions about the purpose of exploring his knowledge of how to diagnose anthrax by
basic microbiology as simply and quickly as possible with the least amount of supplies and
equipment. �“Dr. Whitford. I read your 1977 paper on diagnosis of anthrax in the 1974 outbreak
in Falls County, where you used a cover slip over some agar on a small Petri plate, or



microscope slide, so the Ba could be observed germinating under the microscope. It appears
that this shaves hours off the time needed to grow and identify Ba from clinical blood samples,
and when you put some penicillin at the edge of the cover slip, it diffused inward and caused
the bacteria to swell forming the characteristic “string of pearls”. “ This characteristic diagnostic
reaction was a result of the penicillin preventing cell wall synthesis as the bacteria grew and
the bacteria swelling as they took up water. “However, we need more than one method to
confirm that we have isolated anthrax and not some other Bacillus contaminant.” Dr Whitford
asked, “Do you have access to gamma phage which is specific for Ba and will not lyse many of
its nearest relatives?” I replied, “No, can you give us some?” Dr Whitford, “I can give you a
little starter, but you will have to propagate it.” TSgt Alls then interjected, “Doc, what’s the best
way to do that?” Dr Whitford responded, “Some large agar plates, Mueller-Hinton antibiotic
sensitivity agar plates will do. First, cover the plates with inoculums of Ba to form a lawn of
bacteria. Then inoculate it by flooding the plate with saline solution containing the virus. To
harvest the virus, flood the plate with PBS (physiological saline solution), scrape it with a
plastic scrapper, and centrifuge, or filter it. The virus will be in the supernatant or filtrate. You
can titer it by plating various serial dilutions of the collected material on lawns of Ba and
counting the plaques (clear zones) in the bacterial lawn. If you want to use hemolysis as a
characteristic for identifying the Ba, then you will have to use sheep blood agar plates
separately. Let me see. Where did I put that small extra vial of Cherry gamma phage?” �He
opened a refrigerator in the lab and looked into the egg holder spaces in the door. He found a
small vial of liquid and said, “Let me see if this is it. No, this is hot anthrax from a recent
outbreak. I must have some Sterne infected with Cherry gamma phage in here somewhere?
Oh, here it is.” I said, “Dr Whitford why do you call the gamma phage Cherry phage?” Dr
Whitford, “Well, that is an interesting story. I got my original starter from Dr Cherry at CDC in
Atlanta and passaged it for many years, but I almost lost it all. A local high school student came
to me one day and wanted to do a science fair project on anthrax, so I gave him some Sterne
spores and taught him how to grow the virus. Sometime later, I had a horrible accident in the
lab which destroyed all my virus.” Dr Whitford was a bit of a cowboy in the lab as well, so such
an accident might not have been so uncommon. One of his colleagues told me that during the
height of the 1974 outbreak and possibly to that day, Ba was a common laboratory
contaminant collected by swabbing his lab’s walls and bench tops. Dr Whitford continued, “I
called up the high school student and asked if he had any of the original virus left. Fortunately,
he did and gave me some, and now all that I have and use for anthrax diagnosis comes from
that student’s lot.”  �“Dr Whitford, can we also have some of the Sterne?” He said, “You can, but
you can just as easily buy the spore vaccine, and grow it yourself.” At that moment, I felt really
stupid. Of course, the spore vaccine is a live vaccine and the Sterne is the same that Max
Sterne originally isolated in South Africa in 1935. It should have kept all the characteristics of
hot anthrax except for the ability to make mucoid capsule. TSgt Alls and I were in business.
With a tube of the Cherry phage in hand, armed with the knowledge that we could order safe
anthrax from a veterinary supply house, we thanked Dr Whitford and headed back to
Brooks.Chapter 5Solving the Problems of Dirty Samples and Cultivation �Although the problem
of performing the diagnostics faster had been solved by using a small plate of agar with a glass
cover slip under a microscope so that the anthrax growth could be observed microscopically
before it was apparent to the naked eye, there was another big problem. Ba could be grown
easily at body temperature, 37oC (98.6o F) on blood agar in an incubator, but so could a large
number of other pathogenic and non-pathogenic bacteria. Although Bacillus colonies were
large and could overwhelm many other bacteria growing on the plate, the contamination would



make looking for Cherry phage plaques and the “string of pearl” response difficult at best for an
expert and highly improbable for a trained amateur. The problem of incubating the cultures in
the field also had to be solved. If only the growth of anthrax could be accelerated at the same
time the growth of other bacteria, including those closely related, could be slowed or halted all
together. Other bacilli were penicillin resistant whereas Ba was sensitive, so that selection
was in the wrong direction. The same was true for the Cherry phage. Fortunately, some other,
thought to be totally unrelated work, had been going on in the lab at Brooks since 1981 that
would prove to be the breakthrough needed.Blood agar Petri plate of anthrax bacteria with
other contaminating bacteria. The penicillin disk inhibition can still be seen with some colonies
within the clear zone but the gamma-phage-treated area below the penicillin is not visible,
being obscured by contaminating bacterial growth. �When I came to Brooks in 1981 from
graduate school, as an active duty USAF officer, I was referred to as Capt Kiel not Dr Kiel. I
had had my post-graduate assignment in the USAF as a veterinary microbiologist re-directed
from going to a forward Navy field laboratory in Cairo, Egypt, or Jakarta, Indonesia, to going to
the Radiation Sciences Division at the US Air Force School of Aerospace Medicine
(USAFSAM) at Brooks AFB, Texas. The Navy had no veterinarians, nor veterinary
microbiologists, for that matter, of its own, for these labs, so it drew them from the USAF or
Army. Effective 31 March 1980, the Air Force Veterinary Corps had been disbanded by
Congress, while I was in graduate school, leaving me militarily homeless and unable to fill the
Navy’s requirements. The Army Vet Corps brass had tried to convince me and the other
remaining USAF veterinarians and veterinary specialists to go over to the Army, exchanging
USAF blue for Army green. Even a visit to USAMRIID had not convinced me to change
uniforms. The best I could do was convince the Radiation Sciences Division Chief that I was
quite capable of teaching myself to be a radiation biologist. The first six weeks at Brooks, I
spent studying a book titled “The Dielectric Behaviour of Biological Molecules” by Ted Grant of
Kings College London. I was to research biological effects of microwave radiation and
electromagnetic fields, not even ionizing radiation, the radiation of uranium, radium and nuclear
bombs, of which I was at least vaguely familiar with as a military officer. Microwave radiation,
radiofrequency radiation (RFR), was the radiation of microwave ovens, radars and, later, cell
phones, which everyone would become familiar with and its potential bioeffects. Ironically, my
father had been one of the youngest (at 17) technicians in the country, in the civil service, just
prior to WW II, to work on the new highly classified technology RADAR. The term had been
coined in 1940 by the as an for “radio detection and ranging”. Now it has become a word
unto itself not just an acronym. �After a brief frustrating assignment to another principal
investigator, civilian veterinarian, I was re-assigned to Dr Dave Erwin, then just a section chief,
and took over the basic research projects on RFR bioeffects that Dr Erwin had run, in-house
and at universities, for the Air Force Office of Scientific Research (AFOSR). Dr Erwin gave me
one prime directive—find a biological molecule that was uniquely sensitive to microwave and
radiofrequency radiation. This was the “Holy Grail of RFR bioeffects” basic research. So,
began a 7-year search at a cost of several millions of dollars for such a molecule. I became
Maj Kiel and worked my way up from function to branch chief for bioeffect mechanisms.
Unfortunately, scientific pursuits, not military ones, do not get you promoted in the USAF. As a
result, I was stuck at the rank of Major, and after being passed over three times for Lt Colonel,
was separated from the Service. However, Dr Erwin came to the rescue and got me a civil
service job in which I would be known as Dr K. Soon after, the molecule would be finally found,
on March 1, 1988. Maj Kiel became known as Dr K in August of 1988.  �That summer a visiting
professor, Dr Ron Seaman, was doing some pulsed microwave exposures of dilute solutions of



the molecule when he heard and saw what he couldn’t believe, lightning-like discharges in the
small tube of the solution. At first, he thought it was a short in the microwave exposure system,
but when the tube of the solution was removed, the effect could not be reproduced. When the
solution was again placed in the pulsed microwave field, miniature lightning bolts began to
appear above the solution. There was about to be a “convergence of the planets” the very
problem that Dr Erwin had set me out to solve in 1981 would now solve the new problem that
Dr Erwin had set him out to solve in 1989.Chapter 6Lightning in a Bottle �The seven years had
not been easy. Many theorists and empirical experimentalists had decided that the “receptor”
for RFR bioeffects was the cell membrane itself, although DNA resonances with RFR were
explored as well. Were the RFR and microwave interactions with matter, including
biology and the human body, just easily described as an “antenna” made of semi-conductive
material, collections of cells and tissues, or as a bag of salt water, the whole body, with the
proper dimensions to interact with the microwaves or radio waves? Was there “magic” to the
interaction or was it like heating a frozen dinner in a microwave oven? That was the essence
of the question to be addressed by me and my colleagues. The “magic” might be found in the
“Holy Grail of molecules” that could specifically interact with microwaves, radiofrequency
radiation, electromagnetic fields, in a profound manner.  �Making the microwave absorbing
polymer (MAP), later somewhat erroneously named Diazoluminomelanin (DALM), was a
relatively easy, albeit slow process. Mixing together a solution of the amino acid, 3-amino-L-
tyrosine, sodium nitrite and luminol were all that was required, along with waiting a few
months. The reaction was very slow, and the yield was very low, 3% pure polymer, not to
mention, somewhat hazardous because not only water but also dimethlysulfoxide (DMSO) and
acetone had to be used as solvents in the process. The pure polymer could be crystallized as
a calcium or barium salt and further purified or be precipitated as a solid acid with the addition
of acetic acid (vinegar). When sodium bicarbonate and hydrogen peroxide (a lower
concentration than that used as a disinfectant) were added to a dilute solution of the polymer, it
glowed at a very low level at room temperature, visible only to dark-adapted eyes. However,
when moderately heated or placed in a microwave oven or other radio frequency source, it
brightened as it got very hot (faster than just the solvent alone). This material could also be
combined with plastic, epoxy, to make it into a solid, and it would increase in fluorescence and
glow as such, almost like phosphorescence, longer after being exposed to microwaves. The
technicians would even get it on the tips of their fingers (not recommended with a compound of
unknown toxicity) and it would glow brightly from their body heat. However, what did this have
to do with growing anthrax? �I had told my technicians that I wanted to find an easier way to
make a lot of the polymer quickly and without toxic organic solvents. If nitrite was all that was
needed to trigger the polymer formation, perhaps bacteria that could change nitrate into nitrite
and take up the amino acid and just, maybe, the luminol, could make the polymer more quickly
in a fermenter or on solid growth medium. The workhorse for such experiments in
microbiology is the bacterium E. coli. However, there are many varieties of E. coli, some being
only 20% similar genetically. Fortunately, E. coli and, probably the majority of all species of
bacteria, can use nitrate as a food source, electron acceptor, in place of oxygen. In short, the
bacteria should have been able to assemble all the components within their cells and make the
initiator of the polymerization, nitrite, in place, producing a higher likelihood of bringing all the
components together in the right proportions for optimal MAP polymer formation in a shorter
period of time. �As all good ideas on paper, this one was a lot harder to execute than conceive.
Failure after failure occurred with each new E. coli strain tested. Dr Jill Parker and her summer
high school student Brian McBurnett spent the summer of 1990 pursuing this tedious task.



Most E. coli strains found the growth medium mixture toxic and would grow little or not at all.
Those that grew had a hard time making a significant amount of MAP. The mixture of oxygen
(air) and nitrite caused genetic damage to the E. coli, proving a lethal combination. The
bacteria could be grown in little or no air with nitrate but produced no brown polymer. For some
reason, air was required not only to “finish” the polymer but also to finish off the bacteria as
well. This process of diminishing returns was reported in October of 1990 by Dr Jill Parker
and her student Brian at the International Biotechnology Expo and Scientific Conference in
San Francisco in a low-key paper that didn’t attract much attention.  �However, in my reading
about the metabolism of anthrax, I found it had a peculiar trait, it was a reducer of nitrate to
nitrite, in spite of the fact that it was considered a strict aerobe, that is, it grew little or not at all
without air (oxygen) and could not substitute nitrate for oxygen as most bacteria like E. coli
could to grow without air. So, in a leap of faith and being more and more pressed for time and
by Col Rock to come up with something to show progress, I decided to grow anthrax on the
medium and see what happened. Many scientists talk themselves out of doing such risky
experiments, but I thought at this point we didn’t have much to lose. We were behind schedule
anyway. � “Dr Parker and Brian, any luck with the Sterne growing on the MAP medium? I asked
this with restrained hope after making myself a pest in the lab for weeks and having my
enthusiasm dowsed with cold water after every failure. Dr Parker, “Yes, it grows almost as well
as it grows on blood agar and it produces a brown pigment around the colonies as well!” I had
to ask her to repeat that statement again because I couldn’t believe my ears after so many
failures. In one fell swoop, we had found a growth medium that appeared to encourage
anthrax to grow while inhibiting other bacteria because of the toxicity of nitrate metabolism in
air. It was a eureka moment. However, before we could celebrate, they had to see how much
nitrate the anthrax could take before it too became damaged. It was a balancing act between
selectivity and toxicity. Another member of the team, SSgt Rich Weber, was assigned to do the
next tedious phase of pushing anthrax to its limits on the MAP media. He did this in
collaboration with TSgt John Alls. Next, they had to try Dr Whitford’s techniques on the MAP
medium. Fortunately, the medium was transparent (more so than blood agar) and could be
placed in small plates. The cover slips could be placed over the inocula on the plates and the
whole preparation put under a microscope to monitor for the characteristic reactions of the
Cherry Phage (lysis) and the penicillin (“string of pearls”). Thus, the components were ready
for the “kit”. Now, they only had to assemble them in a form that could be manufactured easily
in enough quantity to be ready for the Desert Storm that was coming.  �The urgency of the
pending war was more important than the original purpose for producing MAP. However, on
reflection and when reporting to my AFOSR-sponsor, I found it not a little bit uncomfortable or
at least embarrassing to report that anthrax was the best bacteria for biosynthesizing the
polymer—not a very acceptable process.Chapter 7Making the Package in Time �The balloon
had already gone up in Iraq, Saddam Hussein had ordered the invasion of Kuwait on 2 August
1990. This was even before I and my team had solved the selective MAP growth medium
problem. Now, the clock was really ticking. The US was massing forces with its allies in Saudi
Arabia and setting the stage for justification in the United Nations for a lightning-strike
retaliatory war. The Brooks team was not focused on the tactics of the war but how to defend
the troops against a biological attack that would immediately stall it or reverse its intended
victory. A direct hit on a force, even in MOPP gear, with anthrax, would result in at least one
lethal dose getting around the personal protection. So “warn to treat” was the doctrine of the
day (preferably in less than 24 hours after an attack). “Detect to warn” would become the
ultimate goal but was no better than the intelligence foretelling an attack. �From August until



November, SSgt Weber and TSgt Alls continued to make progress on the testing of different
formulations of the MAP medium and the components of the kit and what equipment already in
the field could be used to support the use of the kit. TSgt Alls even took time out to train a few
units on the use of the kit and equipment even while wearing protective clothing and gear.
Unfortunately, they could not test the kit with fully pathogenic, “hot”, anthrax and had to accept
that Sterne was a good representative of any anthrax Iraq might use against our airman and
troops.  �TSgt Alls had found that carbon dioxide, known to induce the capsule formation of
anthrax bacteria, also accelerated the growth of the bacteria on MAP medium. TSgt Alls,
running into my office one day in December said, “Dr K do you have a moment, I have
something I would like to show you in the lab on the time-lapse.” I said, “OK”, stopping my
paperwork for a more exciting task. TSgt Alls had been videotaping the growth of the anthrax
under the microscope with a camera that was once used for following the luminescence of
MAP in anechoic microwave exposure chambers. It was now put to good use following the
growth of the anthrax, starting with spores, over 24 hours. I, in a hurry to see any positive
results, followed TSgt Alls into the lab. On the video screen, nothing happened at first, then
suddenly there was a burst of growth of what looked like translucent spaghetti, extending at
first into long strands, from the small highly refractive spores (looking like tiny football-shaped
diamonds) that then turned dark before the growth began, then coiling into large concentric
curved strands, and finally, coiling individually like a corkscrew before coming to a stop. I said,
“Well John that looks great but how long did it really take?”, referring to the time-lapse. TSgt
Alls, “You’re not going to believe this, less than 45 minutes to emerge and reach full growth rate
in 4 hours and coming to a stop in 6 hours!” This rate was 4-8 times faster than with other
growth medium. The accepted standard selective medium was called PLET. This medium had
been used for the isolation of B. anthracis from contaminated clinical materials or
environmental samples for years. It was composed of heart infusion agar with polymyxin,
lysozyme, ethylene diamine tetra acetic acid (EDTA), and thallous acetate. The last ingredient
is fairly toxic. It required incubation at 37°C for 36–48 hours, the colonies produced on this
medium were uncharacteristic of the more luxuriant growth found on blood agar. Ba produced
very small colonies of 1–3 mm, roughly circular, creamy white with a ground-glass texture.
PLET, although suppressing other bacterial contaminants, like most selective media, also
suppressed the anthrax bacteria but not as much. The miracle of the MAP medium was that it
not only suppressed contaminating bacteria, but also enhanced the germination of anthrax
spores and the vegetative growth. Only after 6 hours of accelerated growth, when identifiable
colonies were present (at the very least, under the microscope), did the anthrax bacteria begin
to become inhibited. My team and I had hoped that the accelerated and truncated growth
would have prevented the anthrax bacteria from making more spores and once again
becoming dangerous for those handling the cultures. But on further examination, in a liquid
form of the MAP medium, the anthrax produced spores faster than in other media, even though
the vegetative form deteriorated, died and lysed. The good news was that the spores were
more susceptible to the lethal effects of light and heat because of the oxidizing properties of
the MAP the anthrax biosynthesized in the medium. With this final piece of evidence in hand,
the kit was ready to be designed for field use, manufactured and put in the hands of the
troops.Test kit Petri plate showing positive response for anthrax bacteria (in the presence of
contaminating bacteria): clear zone around penicillin disk and clear square zone below
showing sensitivity to Cherry gamma phage. The microscopic photographs show the response
under the cover slips: rapid “spaghetti” growth and “string of pearls” response to penicillin. �Dr
Taboada and Capt Carpenter went their separate way from my team in finding a manufacturer



for the detector/collector. I assumed that we had to have the kit ready to be delivered, in spite
of whether this production was coordinated with the delivery of the detector. We knew that air
collectors with filters for collecting the samples to be tested for viable anthrax already existed in
the AOR, but the various units of the Services and their allies were not sharing much
information. By November 1990, the acquisition officers and non-commissioned officers on
Brooks had found a couple of possibilities for the manufacture of the anthrax viability kit.  �“Well,
Dr K we have two possibilities for making the kit,” said the non-com in charge of setting up the
contract. I replied, “OK, tell me the good and bad news.” It was now getting toward the
Christmas Season and time was really running out. Once the holidays hit, the Brooks
administrative staff would be on half-staff until after the New Year. “First, we have Dr Thomas
Guidry from the University of Texas, Pharmacy School (now with Pfizer) I. The school could
take a contract to manufacture a small number of custom kits in their pilot plant, run mostly by
students as part of their education and training.” I said, “What is the good news? We can’t take
a chance on mistakes or delays in producing the kits because of inexperienced personnel.”
The non-com, “The alternative is a local company that manufactures vitamins and calcium
supplements. We can meet with them at 1330 this afternoon.” (Mission Pharmacal headed by
Neil Waldrop and his family). I said, “Do they have any microbiology training or experience?”
The non-com, “Sir, I don’t know, but they are willing to talk. The technical issues I will have to
leave up to you. They are just the closest and easiest people for us to get on contract and they
have a manufacturing facility that they are willing to use for this purpose, if they can fully
understand what this task entails.” �I was in a dilemma. I couldn’t tell the manufacturing people,
who had no clearance and couldn’t get any in time, about what the kit was for, nor how they
were to quality control its production. Col Rock had taken care of all of that by classifying
everything. They would have to trust me completely, and the members of my team and I
would have to oversee every stage of the manufacturing up to packing and delivering the kits to
the USAF for shipment. We certainly could not put the instruction sheets into the kits at the
plant. They would have to be added to the shipment later. They would have to go separately
to the theater of war. So, began the last phase of producing the kit just in time for war.Chapter
8Manufacturing, Packing, Shipping and Training �In early December 1990, I made a visit to
Aberdeen Proving Grounds in Maryland to confer with our Army colleagues and counterparts.
To my surprise, one such meeting consisted of a number of Army Officers around a conference
table trying to decide what they could immediately field to support the imminent war. They
were all reserve officers called back from industry including the pharmaceutical industry. In
spite of years of research sponsored by the Army Chemical School and Army Chemical Corps
since WWII, a reconnaissance vehicle was not ready for doing battlefield assessment of
potential and actual chemical and, especially, biological agent exposures. The research and
development run by the executive agency, the Army, had fallen into disrepair and frankly was in
a full state of deterioration from lack of funds and will by the Department of Defense to deal
with this unpleasant messy problem, which was supposedly not a problem because of
successful diplomacy.  �What the Army had come up with was a lightly armored truck with as
much collection and diagnostic equipment that would fit in the covered back. When I looked at
the prototype I could only conclude that the driver would probably end-up a chem/bio casualty
and the operators in the back would contaminate and terminate the usefulness of all the
equipment and the vehicle when they opened the back door, which had no air lock or way to
avoid such full contamination on opening the door. What the Army would field at the inception
of the war were 48 German built M93 Fox Vehicles fitted with chem/bio collection and analysis
equipment with 60 more ordinary Fox vehicles given to the US as a gift from the German



government. The Canadian and British forces had their own versions of the NBC Fox vehicle.
After the war, after the horses got out of the barn, the Army would upgrade the Fox and start a
whole new NBC vehicle program with the Stryker vehicle. �After returning home, I had a few
more conversations with our allies, the Canadians and Brits, over the STU-III, a secure
telephone. However, in summary, these conversations were not useful or eventful. They were
more like verbal dancing around what technology each had to address the biological problem,
so much for having too much classification. During the war, the waltzing around the subject
got so bad on the battlefield that when the Brits saw the Americans approaching one of their
NBC vehicles, they would simply drive off to a site further from observation. With this apparent
waste of time on inter-service and international “cooperation”, I returned to my focus on the
activities of my team and the eventual manufacture and fielding of what we had developed. �On
the 14 September 1990, Rear Admiral William C. Miller, Chief of Naval Research, Naval
Medical Research and Development Command, briefed the Chief of Naval Operations, ADM ,
on the accelerated research activities for operation Desert Shield from the Navy perspective.
The part of this briefing that was most applicable to the problem at hand was the infectious
disease/BW part. Most of the typical infectious disease stuff was medical countermeasures,
but the top BW problem was no fieldable diagnostics for anthrax, botulinum toxin, staph
enterotoxin (food poisoning) and Clostridium (cause of gangrene, including the microbial toxins
such as botulinum toxin produced by this group). The Navy planned to develop and field
existing immunoassays (like pregnancy test strips, dip sticks, in appearance, or reagents
attached to a laser fiber optic dip device that could diagnose the presence of agent on contact
by changing the light signal in the fiber optic) and PCR (polymerase chain reaction) that looked
for the characteristic DNA of the infectious agent, live or dead. The Navy also intended to train
their people at USAMRIID in 10-14 days in 4-6-man teams, transfer them to forward Navy labs
in the region in 20-40 days and secondarily deploy their R&D people to forward labs in 60-120
days. The Navy initiated accelerated R&D programs for diagnostics and therapeutics to be
delivered to the field in 180 days. The bottom line was that neither the Navy nor the Army had
a rapid viability assay for any agent much less anthrax in the inventory or pipeline for
deployment in theater in time. They could say an agent was or had been there, but they could
not assess the level of risk of occupying the contaminated area nor how long it would be before
it was “all clear”. The USAF was screwed. It was not going to be saved by the other services or
anyone else. �The acquisition people and I had decided on using the Mission Pharmacal Corp
(MPC) to locally produce and assemble the kits for shipment to the troops. This allowed the
Brooks’ Team (Dr Jill E Parker, TSgt Alls, and SSgt Weber) to interact with the MPC personnel
producing the kits on a day to day basis and to trouble shoot any problems that might arise
during the process. Unfortunately, there was the sticky business of classification and not letting
the manufacturer know too much. Like we had done with Dr Whitford earlier, Mr. Neil Waldrop,
the President of MPC, agreed to accept the relationship (contract) without knowing what the
kits were for and was released from the normal quality control requirements and
responsibilities. To avoid disclosure, my team would provide “sterile” vials of special liquid (the
Cherry Phage) and the positive controls (Sterne strain anthrax spores) to add to the kits and
would produce and ship the instruction sheets in special packages to maintain their secrecy.
The only microbiology routinely done by MPC was done by their quality control lab to see that
the vitamins and mineral supplements they sold were not contaminated. Their quality control
microbiologist, Mr. George Alexandriides, was to assure that the microbiological media, MAP
and blood agars, were to be included in the kit in good order. My team became the sole source
of Sterne anthrax spores and Cherry Phage not only for the USAF but also for the Army and



Navy in the AOR. Our lab became a manufacturing facility, using 150 mm Mueller-Hinton blood
agar plates to mass produce phage and spores. MPC just followed the “cook book” provided
by the Brooks’ team on how to produce the rest of the kit.  �I had gotten Col Rock to agree that
med techs and officers of hospital clinical laboratories were not the most appropriate types to
field the kit. Since the USAF did not have a Chem Corps like the Army, the job fell to the
Bioenvironmental Engineers under the USAF Surgeon General’s Biomedical Science Corps.
Even though the reconnaissance and surveillance of chem/bio warfare, before or after an
attack, was not really a medical issue and the Army had recognized this a long time ago
separating the activities of USAMRIID from Aberdeen and Dugway, the USAF had no choice
but to use the Bioenvironmental Engineers (BEEs). At least they had done routine growth tests
for E. coli (fecal contamination) of water in the field in portable incubators that looked like ice
chests and routinely used air samplers for airborne contaminants and particulates. Therefore,
they had some of the basic skills required to use the collectors and kits. This unsatisfactory
default position would come to haunt the USAF Counterproliferation mission in years to come,
leading to trouble for the Brooks’ group. �In the second week of January 1991, I got a call to go
to the MPC manufacturing facilities. Mr. James Waldrop, Mr. Neil Waldrop’s son, said, “Dr Kiel,
we have a problem. We have found mold growing on the media, mostly the blood, but also on
some of the MAP media. We can make another run tonight to make more, but to meet the
deadline of packing up the kits by tomorrow, we will need your help, literally, packing boxes.” I
said, “No problem, I will be there personally as soon as the media has cooled after pouring and
is ready to pack.” The next day TSgt Alls, one of the contracting non-coms, and I showed up at
the MPC plant. To my surprise, besides his team Mr. Neil Waldrop, his wife, his son James
Waldrop, and Mr. George Alexandriides, as well as some of his other workers, were there in
their work clothes to examine the agar plates and pack the good ones and put them on the
truck for Brooks. When all was said, and done, I turned to Mr. N. Waldrop and his team and
said, “Sir, I am humbled by the fact that your whole family was here today to make sure this got
done. I am sorry that I can’t tell you more, but some day it will be clear what you did for your
country. Thanks.” �The boxes of kits were labeled with their Federal Stock Number and sent to
Brooks where they were placed on pallets for movement to Kelly AFB and shipment by air to
Saudi Arabia and other destinations in the region. Maj Mark Cathcart and MSgt Yoakum, both
BEEs, had been trained by TSgt Alls. They were to accompany the pallet of kits and the
classified instructions on how to use them to Saudi Arabia and the other locations in the
region. They would have to deliver some of them not only to USAF BEEs but also to the Navy
Forward Labs and Army units who manned aerosol collectors and become the new trainers on
the kits’ proper use. The Dr Toaboda’s team’s collector/detectors had to get there on their own.
I had lost track of their progress. �However, we had still been testing up until the last minute
because we were still feeling uneasy about the use of the kit with “real” field samples
containing natural contaminants and who would actually take the kits to the airman in the field,
what units they would be, skill sets they would have; not to mention, we had to provide the kit to
Army and Navy units as well. A kit that no one knew how to use properly was no better than
having no kit at all. Time was running out. The whole cross service emergency deployment of
NBC supplies and equipment became one large experiment with materials that were not
independently tested, durable, easy to use or maintainable. I wanted the Brooks’ kit to be
“gorilla proof” and so simple to use that it was hard to screw up. Testing in theater, Saudi
Arabia, was forbidden, but I had my ways and obtained several samples of Saudi soil and sand
from the filters of air samplers for testing, including spiking them with anthrax spores to see if
the kit would work in the complex contaminated samples.  �Starting on 2 and finishing on 12 Jan



1991, air samples came in from Riyadh Air Base, Saudi Arabia, and TSgt Alls and SSgt Weber
tested them with the kit as it was designed to be used in the field. TSgt Alls, “Dr K, could you
please come to the lab and look at these Saudi samples?” I said,” Sure. What do you have?”
TSgt Alls, “I am not sure, but I think you should take a look.” I followed and in the lab peered
through the scope. “Yes, there is a contaminant growing but it is not anthrax. I am surprised
there are not more. Looks like the sand or soil is pretty sterile from the point of view of the kit.
That is good news!” TSgt Alls, “Take a look at this one.” There were the long medusa growth
of anthrax and the “string of pearls.” But before I got too excited, TSgt Alls said, “Just kidding,
this is one I spiked. But you can see how easy it is to pick out the Ba in spite of all the soil and
sand debris.” I responded, “Very good! We are in business.” On 8 Jan 1991, I, my viability test
kit team, and my detector team colleagues, Col Rock, Col Bruce Poitrast, Capt Carpenter, Capt
Mayo and Dr Toaboda, prepared a briefing for higher headquarters on their “joint” progress
toward a fieldable system.  �Feeling that our job was done and that at least for anthrax, the
military was prepared, I decided to attend a scientific meeting in Tucson, Arizona at the Arizona
Health Sciences Center, The University of Arizona. It was a NATO Advanced Research
Workshop on “Coherent and Emergent Phenomena in Biomolecular Systems”, 15-19 January
1991. In plain speak, this was the first workshop on the new emerging field of nanobiology, the
biological version of what would become the next technological revolution that would occur in
the 21st Century—nanotechnology.  �During the meeting, I received a fax, a letter, from Dr
Erwin. I had told my team that I had full confidence in them to handle anything that came along
while I was gone and not to call me unless there was an act of war or a major catastrophe.
The fax was from Dr Erwin and it was as follows:“John,
17 Jan 91Sorry to pull you back early, but things are jumping here almost as much as they are
“over there.”Andy will be able to fill you in on most of the things that have happened. Col Rock
is the leader of this effort, which now has a name and soon will have a classification guide.With
any luck, I will tell our story to the Vice Chief of Staff by this weekend, and then we might even
have real money.If you can, I want you to get up to date with John Alls and Jill Parker. See if
you can figure any way to make their operations better. Also, we want to begin to see if the “kit”
can be improved for later models, but there are some constraints. Anyway, see if you have any
ideas, and listen to John Alls’ ideas.The other thing is that our system (sampler plus test kit)
will be going to Ft Detrick to be tested against the real thing. I want you to go with the OEHL
team, since USAMRIID is liable to ask tough bio questions for which you are the best qualified.
Also, they may have devices, tests, etc. which you may want to evaluate. And, finally, we want
to make sure that the bio test works right with their bugs. If something goes wrong, you are the
best qualified to ferret out the problem.Well, good luck. I’ll try to be in touch before you go.DNE” �
The kit was officially deployed, and training completed by 25 Jan 1991. It had been distributed
to all the locations in theater. The Morning Song Team’s job was finally done or was it? �The
Persian Gulf War started with a bombing campaign on 17 January 1991. The coalition flew
over 100,000 , dropping 88,500 tons of bombs, widely destroying military targets and civilian
infrastructure. The air campaign was commanded by , who briefly served as Commander-in-
Chief - Forward of before General Schwarzkopf arrived from the United States. The U.S. Army
2nd Brigade, 1st Battalion, of the attacked Iraq on 15 February 1991, followed by a larger
force on 20 February. On 23 February 1991, the 1st Marine Division, 2nd Marine Division, and
the 1st Light Armored Infantry crossed into Kuwait and headed toward Kuwait City, Operation
Desert Sabre had begun. The Persian Gulf War was over February 28, 1991.Chapter
9Betrayed by the KISS �Success is not always rewarded, and simple robust solutions are not
always appreciated. The KISS principle is one used in engineering to assure success with as



little likelihood of mechanical or structural failure when extensive testing and quality controlling
the structure, process, or system is not possible. KISS stands for “Keep It Simple Stupid.”
Unfortunately, most government and especially Department of Defense research and
development projects are more like Rube Goldberg devices that are over-engineered and sure
to have multiple failures before perfecting. This result comes from the usual over-planning
(because the DoD has lots of planners and they need employment) and the need for a high
dollar value (because a program manager’s worth is measured by the dollar value of a project
and the accompanying size of his team). The dollar value of a small highly effective project is,
of course, small and insignificant. �Morning Song, especially the sub-project, the anthrax
identification and viability assay, was flawed by being the epitome of the KISS principle. First,
it was focused on one agent, anthrax, making it simple because it did not have to function well
with all biological agents. Second, it adapted technology that had been around a long time and
proven itself over and over again, microbial solid media culture, bacterial colony characteristics,
sensitivity to penicillin (“string of pearls”), use of a simple, inexpensive light microscope, and
sensitivity to Cherry Phage. Third, it could use equipment in routine use in the field and
personnel who were already deployed (the “ice chest-like” incubators and the BEEs). It did not
need highly sophisticated hardware development or training. Fourth, the instructions were
simple, A plus B type with black and white photographs of the results on the media and of the
tests that made it easy to use under fire or when loaded down with protective clothing and
gear, when it was hard to think about interpreting complicated results. Finally, the components
of the assay kit were simple and easy to manufacture and deliver to the AOR (good logistics). �
However, all some people could see were its flaws: (1) it was only for anthrax; (2) it required
human performance of the process and interpretation of the results; (3) it was not instant or at
least within “15 minutes” (which would prove subsequently to be the most overused criteria for
all detectors and identifiers of biological agents to come); and (4) the growth media and other
components required a modest cold chain and modest careful handling to prevent growth of
contaminants , deterioration or damage to the penicillin, Cherry Phage, or agar growth media.
Worst of all, it had been done on a shoe string budget and delivered on a wing and a prayer.
Its inexpensiveness was the kit’s greatest sin of all because it did not endear the kit to program
managers. �A late January message from the theater said the following, indicating that the
viability kit was working satisfactorily but the particle counters (aerosol detector in a couple of
iterations) were having problems:MESSAGE: �“Positives don’t need CO2, wasn’t clear. � Using
regular mask is difficult, using respirator only is better.Liquid phage is best. �Use wet prep to see
spores, can give all clear based on no spores in wet prep. �Pass on to OEHL. LtCol Potts is
having each bio group send gallon of dirt.No results yet from samples sent over from Saudi.
Need to get formal message sent.Hold back on particulate analyzer II, because Potts said
didn’t need. Gen Buethe says “you will have them.”Dust storms have caused
PAM I [Process Aerosol Monitor] to 999-out. [particle counter maxed out, saturated]Saw a
Canadian system, plots particle size distribution on graph; Dr Jim Ho, Ralston, Alberta, CN.
Def Res Estab. �Has chem agent systems included, weather system. �Mark will be out in about a
week. �Some go-getters, some not so good. [systems and those using them] �Eleven locations in
two days. �No more instructions, not needed. �56th ATH, ship out to each location. 5000 tests will
take through August. �Has not seen follow on shipment. �Needs to get in during next week or
so.”END OF MESSAGEI put in an invention disclosure for the viability assay 1 Feb 1991.
Unfortunately, the first patent application was classified. The unclassified version was filed in
Jan 1992 and issued in Oct 1992.  �By early Feb 1991, the USAF, specifically the
Morning Song Team, (Dr Taboada’s and Dr Kiel’s teams combined) had to attend an Army



review at Edgewood (Aberdeen Proving Grounds) of their and other Service teams’ efforts for
Desert Storm. We also reviewed our efforts with the Navy a little later at the Navy Research
Laboratory. In April, USAMRIID sent Dr John Ezzell to Brooks to explore collaboration
between USAMRIID and our team at the behest of Col Rock. The period just prior to the Gulf
War, I had requested a special anti-anthrax antibody from Dr Ezzell to try out in one possible
form of the rapid viability assay. He initially sent some but cut our group off from any more
when his superiors would not approve any more collaboration. All this Army scrutiny and Navy
competition would prove detrimental for the Brooks group.  �The pressure to develop a bigger
and better Morning Song was on. "‘Better’ is the enemy of ‘Good Enough’”, Sergey
Georgiyevich Gorshkov (B�5D�3CT9 A45Cä@C48CT2C„G A4>D�HC¤>C#  February 26, 1910 - May 13,
Soviet Union. So, a New Morning Song, a Morning or Evening Star, if one metaphorically
considers Brooks’ prospects for continued funding and research in this area as rising or falling,
was formulated and proposed. Perhaps a better metaphor would have been dew in the
summer morning sun; it rapidly evaporated. Col Rock became enamored with USAMRIID’s
work. When Capt Mike Mayo visited NRL as a representative of the Morning Song Team in
July 1991, the lead Navy researcher for rapid detection and identification, Dr Ligler, was quite
surprised that the USAF team was not working on biological sensing nor did they have any
information on future Armstrong Laboratory (AL, the re-organized research-arm successor to
the Old USAFSAM) programs in the bio defense area. The NRL group had the impression that
AL had a biosensor program actively working and was willing to immediately begin
collaboration on the chemistry of the Navy’s fiber optic based sensor. After learning of the
truth, Dr Ligler decided not to send an instrument to AL until a program was established which
could contribute to the NRL research program. She made it perfectly clear that she did not
want the instrument collecting dust somewhere. She showed great frustration with the lack of
communication between the two groups and did not have much direct contact with the Brooks’
envoys the remainder of the trip after learning that Capt Mike Mayo and Maj Eric Holwitt, a late
arrival to Morning Song in 1989, were not currently working in the biosensor area. Dr Ligler
was especially disappointed that Dr Taboada and Dr Jill E. Parker were not at NRL to
participate in training on the use of the Navy’s fiber optic bio sensor. �In a memo for the record
written 5 August 1991, Capt Mike Mayo wrote the following:“We learned that each PI [principal
investigator] at NRL is responsible for obtaining funding for their staff from outside sources—
they receive no internal funding from the Navy. If they do not obtain funding they cannot pay
salaries and their group would dissolve. Therefore, their only real customers are those funding
them to do research not any administrators above them.” �As far as the Navy’s fiber optic device,
Capt Mayo stated: “...NRL has developed a clever antibody-antigen based laser fiber optic
probe for identifying microbiological organisms. She [Dr Ligler] and her team worked
feverishly to prepare several of these for deployment to Operation Desert Storm.” In a separate
section of his report he stated, “It is our feeling that the AF should not look to this device as a
field use biosensor. The Navy was in the process of training PhD level scientists to deploy with
the instruments for use during Desert Storm. The fiber optic based system is no doubt a
wonderful laboratory tool for detection of very small traces of antigen.” �Based on the Navy’s
position of only collaborating where funds are attached, Capt Mayo further stated in the memo: �
“In conclusion, the NRL group went through a lot of effort and professional man hours to put
together a training program for AL personnel. They no doubt put forth such an effort expecting
some form of return on investment in the future through a collaborative effort with our
laboratory. The way I read it, AL never had any intention of collaborating with Dr Ligler’s group
and sent us as Sentinels under false pretense. The entire ordeal was an embarrassment for



our laboratory as well as me. ….I doubt this group at NRL would ever again consider working
with AL. �……My initial feelings, that this entire arrangement was setup to fulfill the political
façade of Project Reliance (cross Service cooperation of technology), appears to be correct. If
I am incorrect with any of my assessments included in this memo, then our organization has a
more serious communication problem than I thought by not fully informing those representing
the organization during an “important” mission. However, from my experience as a “team”
member of project Morning Song, this does not surprise me at all since I have not heard
anything or from anyone about that project since we abruptly stopped at the conclusion of the
war. We can just include a four-month black hole to our tour here at Brooks.”Chapter 10New
Morning Song or Setting SunJames Madison reported Benjamin Franklin’s commenting about
the sun carved into the back of George Washington’s chair at the 1787 Constitutional
Convention at Independence Hall: "I have often looked at that behind the President without
being able to tell whether it was rising or setting. But now I... know that it is a rising...sun." My
older brother and I had once visited Independence Hall on a cold snowy winter day near
sunset. The park rangers, although the Hall had just closed, allowed us to enter. In the silence
and the dimming winter ‘s day’s light, a stream of sunshine showed through the window onto
the back of the Chair in this most sacred National place. From then on, I carried a small copy
of the Constitution in my brief case to work every day. If only the future of the Brooks’ Team
were as fortunate as the Nation’s or their service to that Nation.Within 7 months of the NRL
trip, Maj Eric Holwitt would attend the PITTCON Conference and report on the Navy’s special
symposium “Unique Medical Challenges in Desert Storm/Desert Shield.” But like most
conferences, his out-in-the-lobby discussions were more fruitful than those in the conference
rooms. In his trip report he wrote, “During a break in the symposium, I discussed with CDR
Nelson of NAMRI [Navy Medical Research Institute], Bethesda, the detection of environmental
hazards. He was deployed to Desert Shield and he used PCR to detect hazards. …He said he
could get a result in six hours using PCR. He also criticized the Army colloidal gold test [an
immunoassay “Smart ticket”, like a pregnancy test strip, but for anthrax and other agents]
which gave a large number of false positives [because the Saudi dirt was red and produced a
red band on the strip that looked like a positive gold band]. In general, he was critical of US
environmental collection technology; he thought the Canadians had the best collector.” A
“smart ticket” type test for anthrax (positive for a strain from China) �Thus, this event started a
series of the Services’ bio defense teams’ sniping at each other after the collapse of support for
Chem/bio defense after the defeat of Iraq. The Morning Song Team participated in a rapid-fire
series of joint service meetings from March until June 1992. The first was at the Chemical
Research, Development, and Engineering Center (CRDEC), Aberdeen Proving Ground, MD.
It did not turn out well. After Dr Taboada and I presented the Morning Song story, the Army’s
response was cool. The Army representatives discussed field tests of the particle counter and
other technologies that they were evaluating. The consensus of the Army was that Morning
Song only involved the particle counter (that was never actually deployed in the Gulf conflict)
and that the microbiological system (which was deployed) was irrelevant. The Army
representative was very vague on providing funding support for the Air Force researchers and
said that none would be available in fiscal year 92. I wrote in my report, “Once again, the Army
wants what the Air Force has but does not want to pay for it (this conclusion would later be
proved true by Dr John Ezzell’s appropriating a phage test under the Army to identify Bacillus
anthracis).”  �When DrTaboada and I returned to Brooks with the rest of our party, Dr
Erwin’s response was swift and tough. He sent the following memo up through the USAF
chain:  �“1. As a result of Dr Kiel’s recent TDY to Chemical Research and Development



EngineeringCenter (CRDEC) and after reviewing the draft MOA [memorandum of agreement]
between ALand CRDEC written by Dr Robert Reyes, it has become clear that the Air Force’s
interests arenot being protected. Our investment in this area of biotechnology is in danger of
being givenaway, with no guarantee that it will be pursued or implemented to result in
operationalprotection of Air Force people in future conflicts. �2. Therefore, I am hereby directing
Dr Kiel and his group not to release any Morning Song-related  �intellectual property, organisms,
or techniques to the CRDEC until further notice.” �The following meeting at Dugway Proving
Grounds in June with the Army proved no more successful. The Army asked for funds from the
USAF to do any further testing of the detector and bio assay. Finally, a meeting with program
managers and researchers at USAMRIID on Sept 11, 1992 produced equally poor results.
Here the rift between the non-medical detector researchers of Aberdeen and Dugway and the
medical investigators of USAMRIID raised its ugly head. The USAMRIID’s participation was
limited by its medical mission and the need to make “the New Morning Song” device and
associated assays combined a better surrogate for biological agent human exposure, not just
an alarm device. The conclusions of the report on this last trip were: “USAMRIID’s
participation in further research and development of the “Morning Song” device and its rapid
identifier modification, although limited, will be essential if the device is to provide information
guiding operational and medical decisions in a biological agent environment. The level of
resource support to be provided by USAMRIID is yet to be determined.” There would be a little
activity supporting a sample collector that could be applied to clinical samples as well as air,
but it was limited to one year. After that flicker, Morning Song and its potential successor, the
New Morning Song, lights were out.  �In 2005, Dr Ezzell and his colleagues at USAMRIID would
first publish a scientific article on the use of gamma phage as the definitive test for the
identification of anthrax. They would present a method for standardizing the production of the
phage and test it against a number of highly pathogenic strains of anthrax. They did a very
good job of evaluating and validating the test. The Army also succeeded in getting FDA
approval of the modified gamma phage test. There was no mention of the Brooks’ Team, nor
their use of the test in Desert Storm. The Army news release was as follows:“A method for
identifying Bacillus anthracis, the causative agent of anthrax, has been cleared for diagnostic
use by the U.S. Food and Drug Administration (FDA). The test, known as the Gamma Phage
Assay, was modified by scientists at the U.S. Army Medical Research Institute of Infectious
Diseases (USAMRIID) to improve its performance and reliability when used with clinical
specimens. The original form of the Gamma Phage Assay was first developed by the Centers
for Disease Control and Prevention (CDC) in the mid-1950s. The modified gamma phage
method is the first diagnostic test to gain FDA approval for human use within the Laboratory
Response Network (LRN). This network, established by the CDC, is charged with maintaining
an integrated system of state and local public health, federal, military, and international
laboratories that can respond to bioterrorism, chemical terrorism and other public health
emergencies.” Public release date: 29-Aug-2005. � In 1991, my team and I received the Air Force
Systems Command’s Science and Technology Achievement Award at Arnold Air Station in
Tennessee in a low-keyed ceremony for work on a rapid growth medium for a biological warfare
agent. The citation was intentionally vague because of the sensitivity of the subject matter, the
deployed viability assay for anthrax.  �Excellent science should be available to not only the
USAF but to the rest of the nation, not just noted and abandoned, but remembered so it can be
put to good use for National Defense and to save lives. Otherwise, “Those who do not learn
from history are doomed to repeat it.” --- George Santayana.Chapter 11What Trouble to get
into in the meantime? �From the end of 1991 until 1998, the Brooks’ Team had little to



corporately celebrate except for the fall of the Soviet Union on 31 December 1991. Individual
researchers or research teams, like those of ours and those in industry and academia, have
one thing in common, the need for funding. They have to come up with new ideas that will
spark the interest of funding agencies and program managers. Such explorations lead the
researcher to some unusual places if he is willing to broaden his horizons and take on
research in areas that are unfamiliar but can use his talents. Thus, my team and I began such
exploration driven by the desire to survive. However, our fortunes were about to change, albeit
through a meandering research direction.  �As is often the case, I was about to receive more
recognition and awards than I felt I deserved due to the decline in our research support, but
they were based on the past, and we were benefiting from the lag between deed and
recognition that is peculiar to the military in general. In 1991, our team received the R&D 100
Award for development of the Quantitative Luminescence Imaging System, which detected low
level light from molecular tags for microwave absorption and tracing a variety of substances of
interest to the military, and the Harry G. Armstrong Scientific Excellence Award (Armstrong
Laboratory). In 1992, we received the Federal Laboratory Consortium Award for Excellence in
Technology Transfer. In 1993, we won the Star Team Award from AFOSR for scientific
excellence. In 1994, I won the Air Force Association (Texas Branch) Scientist of the Year.In
November 1994, I also received the Air Force Basic Research Award for my research on the
mechanisms of radio frequency radiation bioeffects. The Basic Research Award was
presented to me at Bolling AFB in Washington DC by the Scientific Advisory Board (SAB) of
the Air Force, followed by my presentation on the Mechanisms of Radio Frequency Interaction
with Biological Systems that included the development of the microwave activated polymer,
which was and, at this time, is the first and only biosynthetic organic semi-conductor ever
made. The Board was there to not only present me with the award but to establish the new
horizons of research for the USAF for the next decade. Dr Edward Teller, although in his
eighties, the Father of the Hydrogen Bomb, was a distinguished member of that board. He
even played a classical piece on the piano for me and the Board while they had lunch in the
officer’s club. Later, in the meeting, the Board reconvened at the National Academy of Science
Building in Washington DC to be commissioned by the Secretary of the Air Force, Dr Sheila
Widnall, to prepare a New World Vistas’ report for the future direction of the USAF, its research
and that research’s applications. At the National Academy of Sciences (NAS) building in
Washington, D.C., on 10 November 1994, the Secretary delivered to an audience of scientists,
Air Force personnel, and two historians, her opening remarks for the 50th anniversary of the
SAB. The building, in which she made her presentation, is like a cathedral, a temple, to science
with the large sitting statue of Einstein out in the garden, and the windows, walls, and dome of
the foyer painted with depictions of important milestones in science. Among the three quotes
on the statue, Einstein’s most appropriate one for the Brooks’ Team was “The right to search
for truth implies also a duty; one must not conceal any part of what one has recognized to be
true.” �Dr Widnall spoke of the Hungarian immigrant aeronautical scientist, Dr Kármán, and
General of the Army Air Forces, Henry “Hap” Arnold, who came together under the pressures
of World War II and formed the Scientific Advisory Group (SAG), the forerunner of the SAB, in
the fall of 1944. The SAG’s purpose was to forge a detailed plan, a blueprint for the future
development of the Army Air Forces. The SAG was to determine the best new technologies to
pursue to build a superior air force. The preliminary SAG report, Where We Stand, and the final
report, Toward New Horizons, became the blueprints for the building of the science and
technology of today’s Air Force. � On this historic occasion, Dr. Widnall’s challenged Dr. Gene
McCall, head of the board, and the rest of the 1994 Scientific Advisory Board to “rekindle that



inquisitive attitude” initiated by Kármán’s group some 50 years earlier, that is, to write the
report, New World Vistas: Aerospace Power for the 21st Century. It was completed on 15
December 1995, exactly 50 years after Kármán’s report was placed on General Arnold’s desk. �
In 1995, my team won Air Force Materiel Command Science and Technology Achievement
Awards for describing type-b cytochromes’ involvement in cell sensitivity to environmental
physical and chemical agents and the application of this science to biodegradation of
hydrazines (F16 and rocket fuels) and for the development of new health and safety measures
for ultrawide band radiation, high power microwave radiation and other Radio Frequency
Radiation. Finally, I was elected 22 Sept 1995 as a Fellow of the American Association for the
Advancement of Science for fundamental research on the development of biological sensors
and the design of innovative techniques for microwave dosimetry and as a Fellow of the Air
Force Research Laboratory, 21 Oct 1998, for the sum of these many scientific contributions on
behalf of the Air Force.At the AFRL Fellows Banquet in 1998, I sat next to Dr Steven Chu, the
guest speaker at the event, who would speak about the military’s key place in advancing
science and technology which was high risk and not likely to be supported by anyone else. Dr
Chu was the co-winner of the Nobel Prize for Physics in 1997 for his work with atomic cooling
by use of a laser trap and his development of “laser tweezers” for submolecular manipulation.
Dr. Chu's research has been in atomic physics, quantum electronics, polymer and biophysics,
investigating fundamental theories in physics, the development of methods to laser cool and
trap atoms, atom interferometry, and the study of polymers and biological systems at the single
molecule. While at Stanford, he helped start Bio-X, a multi-disciplinary initiative combining the
physics and biology with engineering and medicine. Prior to his appointment as the Secretary
of Energy from January 21, 2009 until April 22, 2013, Dr. Chu was the Director of the
Department of Energy's Lawrence Berkeley National Lab, where he led the lab in pursuit of
alternative and renewable energy technologies. He also taught at the University of California as
a Professor of Physics and Professor of Molecular and Cell Biology. Previously, he held
positions at Stanford University and AT&T Bell Laboratories. Since our meeting, he has served
as the Secretary of Energy from January 21, 2009 until April 22, 2013. He first spoke about the
history of RADAR from just prior to and during World War II and then later, including his own
work, lasers much later.From 1930 to 1940, the Naval Research Laboratory (NRL) had
explored the use of radio for detection and ranging, and, in 1935, the U.S. Congress House of
Representatives Committee on Naval Appropriations appropriated $100,000 to NRL for the
development of radar. This support funded NRL's invention and development of the first U.S.
radar, the XAF (installed on the battleship USS New York in 1939) and led eventually to its
commercial production as the CXAM. By Japan's attack on Pearl Harbor, 20 radar units were in
operation on Naval vessels. These radars were essential in the victories of the Battles of the
Coral Sea, Midway, and Guadalcanal. At the end of the night obtained Dr Chu’s autograph on
his program.During the Gulf War, I had come to know a USAF Reserve Col Jimmy Cornette,
who was a civil servant at the Air Force Civil Engineering Service Agency at Tyndall AFB,
Florida, during peace time. Col/Dr Cornette had contacted me from the Pentagon during the
conflict about the unusual property of anthrax’s “liking” the detonation products of an explosion,
that is, the nitrates that remained in the dust and ash. Of course, I was not surprised, after my
experience with anthrax growing on MAP medium, that anthrax was actually more easily
recovered from det products than from other niches in the environment. This led to a
relationship between Tyndall and Brooks through the early 90’s based on the microbial
breakdown of toxic nitro and other nitrogen compounds that came from USAF (and other
military) explosives and fuels. The enzyme from anthrax that broke down these was most



interesting because of its tolerance for oxygen. Many microbes that broke these compounds
down were intolerant of oxygen and only produced more toxic products, not completely
“mineralizing” the compounds to nitrogen, carbon dioxide and water. Thus, we started a
cooperative Strategic Research and Development Program (SERDP) project between the two
groups on the breakdown of nitroaromatic compounds found in explosives and hydrazine used
as fuel in the F16 fighter auxiliary power unit, in rockets, and satellites and other spacecraft,
including the Space Shuttle.  �This new interest in environmental cleanup relevant to the USAF
by AFOSR and the cross Federal Agency SERDP led to a new infusion of research dollars. I
still stayed engaged in RFR bioeffects sponsored by AFOSR at a low but steady level. As
usual, serendipity had played a role in this funding because of the unusual nitrogen
metabolism of anthrax and its relationship to the biosynthesis of the RF/MW-sensitive polymer.
Unfortunately, the project was killed off within 2 years because it was not seen as a cross
Federal Agency problem. The Ballistic Missile Defense Organization and the F16 ground crew
commanders said they did not spill hydrazine, ever, so it did not need cleaning up. NASA said
it already had a collection and ozonolysis system in place and didn’t need any help either.
Fortunately,this funding, in turn, made it possible for our group to embark on a historical
journey to the Former Soviet Union right after its crash, which, in turn, launched a series of
international cooperative projects.  �The following are excerpts from my daily journal and what I
observed about the remnants of the Former Soviet Union and the day to day state of Russia
and other parts of the USSR:“31 August 1992 Monday:  �Picked up by cab with windows that
won’t roll up, Russian make. Had to negotiate fare to hotel. Along the way, many old buildings
with broken windows, and street vendors everywhere. Some of the buildings are truly gigantic.
Many new signs attempt US commercialism. Lots of people smoke. Prostitutes (3) were at the
door of the hotel when we came in. Met two guys at dinner who said they worked in TV:
Michael Mondial, big talker, says he is from St. Petersburg and associated with CNN; Andgei I.
Repin who says he is chairman of board of big TV station (150 million people reached). They
asked if they could have some water from our table because they offended the waiters and
could get no service. Russians ignore people who offend them, especially wait and hotel staff,
even if the offender is right in front of them or yelling in their faces. At 10:15 PM rest of
delegation arrived.Tuesday 1 Sept 1992 �“No roads in Russia only destinations,” Peter the Great.
Seven Hills in Moscow. Visited Moscow State University, Kremlin, and Red Square.
Red Square is a market outside of Kremlin (originally just meant fort). Our interpreter for the
Moscow Professional Meetings (today with committee for Environmental Protection) was
Larissa A. Stoyanouskaya (Lara short for Larissa), pretty, charming lady. Lara was born in
Baku, Azerbaijan, on the Caspian Sea. We had dinner that night with her at our table. Gold
domes and wall paintings in Kremlin. Churches are beautiful. Saw Church of Assumption,
Patriarch’s Chapel, St. Michael’s Church, St. Basil’s Cathedral, and GUM (Red Square), largest
department store in Russia. The Kremlin was built in 1147.St. Basil’s in Red Square outside the
walls of the KremlinMetropolitan’s Chapel inside of the KremlinWent to Kremlin Ballet, saw
Ruslan and Lyudmila by A. S. Pushkin, Russian fairy tale. The scenery and the theater (sits
6000) were beautiful as was the performance. It was held in the building where Supreme
Soviet met.Wednesday 2 Sept 1992 �Meeting with recyclers but not really because the place
was a barter and commodity exchange, no bidding just arranging contracts. In the afternoon
talked with Ecological Foundation. Open to Ecology University staff and government and non-
government representatives. A member from Far Russia (Kamchatka) said it would be a
sovereign state and member of United Nations one day. The outburst of nationalism
embarrassed the Russians, but they played it down and went on with the agenda (the agenda



in Russian meetings is all important and must not be violated. Sometimes it takes half a day to
just settle on the agenda that cannot be violated.) �A young entrepreneur of the Foundation,
Andrew, was angry about being told what to do about environment by US but with no money
provided. Russians need money, investment, but do not want to be owned or sold by the
West. They want to take their own steps to development. �In Russia, big is always better in spite
of whether it is needed. However, things are changing. They want to build small water
purification plants to replace the large unmaintainable ones they now have outside of
Moscow.Thursday 3 September 1992 �Leave for Alma Ata today after breakfast, lunch and
shopping. Shopped on Arbat Street, the place where you can buy almost anything, especially
with dollars (posted on the windows of the kiosks) even though only rubles are legal tender; ate
lunch at McDonalds in Moscow. �Left a different airport than arrived at in Moscow. The airport
was named DUMA PA meaning “Grandfather’s House”; very dark and dirty, dirty windows, hard
seats, no lights, like a bad bus station. The bus was driven onto the flight line before we
entered the airport building. The airport had the dirtiest restrooms I have ever seen: the toilets
were dirty and broken; some fixtures had no pipes connected to them. The smell of ammonia
was stifling.  �It was a 4-hr flight to Alma Ata; We flew on an Ilyushin Il-86. Loading was a free
for all through the lower luggage bay of this wide-bodied jet; the meal was a meatball (mostly
bread), malt bread, tea, hot mustard, a thin piece of cheese, what looked like plain “girl scout”
cookies, and a piece of hard honey candy with a soft center. �People (passengers) clapped
when plane landed in Alma Ata; arrived 1045 PM.Friday 4 Sept 1992 Day in Alma Ata �The rest
of the delegation gave me a birthday party with a bottle of Russian champagne which had the
smell of formaldehyde but drank it anyway. Dinner was some appetizer, canned pork (
barely edible), potatoes, fish in butter, and tea (chai). I didn’t eat much. We had a beer
(Baltika) in the Snyders’ room and discussed the meeting today which didn’t really provide the
communication or deliver the offer of help from us that we wanted. They all hugged me and
wished me happy birthday. Ron and I went back to the room and split a Pepsi and peanut
butter and popcorn cakes. The restrooms smell of urine. Note: the drain holes in the toilets
(with very thin plastic seats) are in the front instead of the back.  �This weekend we go site
seeing (cultural experiences). �I met a young biochemistry student at the meeting who only
thought of biochemistry as enzymology. I gave him papers on the microwave activated
polymer and its biosynthesis. They are scientific and mathematical purists.Saturday 5 Sept
1992 �Myra Bruzmof is our guide and interpreter. Myra is an English Professor (originally
Bulgarian Jewish heritage, but communist, still loves Stalin as a hero). Russians helped her
family escape from Bulgaria to escape Nazi’s. We visited the National Museum, a large
wooden log structure. Myra showed obvious disdain for pretty Kazak girl that was our guide at
the museum. The girl had a page boy hair style of jet black hair and light-colored skin and a
Eurasian look which is common here because of the ancient tribes of Asians and Europeans
that blended into what the native people are today. Alma Ata was established as a “modern
city” 140 yrs ago. In 1929, it became the Capitol of Kazakhstan. The city is on the Northern
Slope of the Tien-Shan Mountains, "the Heaven's Mountains". It has a 650-1200 m altitude.
The temperature varies widely from 43oC to 35oC below zero. There are no winds here. It is
on the Steppe. �There are 16 million people in the Republic of Kazakhstan of 100 Nationalities.
It has a culture that extends back to the 3rd Century BC. Its political system changed directly
from feudalism to socialism. It is the 2nd largest republic of the Former Soviet Union after
Russia. It is 1/8 of former USSR in size. It lies in two continents: URAL separates European
part from Asia part. It has 5000 plant species; 600 species of birds and animals, including
brown bear, snow leopard, flamingo, sand lizard. Other fauna include , , , , , grouse, and pink



starlings. �The Concert Hall of Alma Ata was once a Cathedral made from wood without an iron
nail. �The people are of a horse culture and nomadic tribe of cattle breeders. Zaeka was a tribe
of early Kazak (700 BC). Gold Man is an icon that represents the Asiatic tribe which came
later, 5th to 7th Century BC. Scythia was the area in Eurasia inhabited by the Scythians, from
the 8th century BC to the 2nd century AD, in the territory of modern Kazakhstan. The remains
of this golden man as well as other remains of scyths were found in numerous places in
Kazakhstan. �Elders (1731) in Western Kazakhstan sought Russian unification voluntarily in
1860. The entire country was unified in 1936 under the Kazak Soviet Socialist Republic; In the
1930’s, the people were converted from nomadic life to one of existing in permanent
settlements. �In WWII 100,000 people were decorated for their service, 500 receiving Top
Awards. �1.5 million people live in Alma Ata.The Korean restaurant we went to in the evening
was a flower in a mud pit with professional ballroom dancers and singers in seductive
costumes. We were invited to a Kazak wedding reception (to dance) on main floor; we ate on
floor above (at a table) overlooking the reception area below.Sunday 6 Sept 1992 in the
Mountains of Kazakhstan �Visiting Mount Medeo �Medeo in the mountains and climbed the
earthen dam above the Olympic skating rink. There was only a stream (no lake) on other side
of the dam. It was designed to hold back mud slides. There were about 500 steps to the top.
Emile and I walked on the other side of the dam to the trees near a ski run and looked down
the valley to what looked like a ski lodge. Ron and I saw a live skink in the rocks along the
steps as we ascended. Kazak soldiers and their officers (the soldiers wore Kazak-like soft hats)
climbed up and ran down the stairs. We had lunch at a hotel at Medeo and had champagne
(Russian), and Kazak pot stickers and melons we bought at the market along with the
ever-present bread and some more plum jam.Folk musicians and dancers performed in theater
once owned by a farming collective. They performed with all native instruments and dancers
danced Kazak dances.In the Mountains of KazakhstanBelow the “mud dam” in Kazakhstan
Stream from the “mud dam”Old winter games venue in KazakhstanMonday 7 Sept 1992 �Met at
City Hall in the morning to discuss water problems, air pollution and private enterprise in
Alma Ata. They offered strategic metals and refined uranium, declined to discuss offer and
recommended they talk to a delegation from the US Department of Energy that was to follow
us. New Flag over city hall in Alma Ata, Kazakhstan �Observed solid waste processing plant. It
processes 65,000 tons of solid waste a year, composting and separating metal: ferric with
electromagnet and conveyor belt. It takes 48 hrs to pass through 2 large pipes (cement mixers
12 -18 feet in diameter) that rotate. The compost sits for 2-3 months in piles after 48 hours,
heating from 25oC to 55oC in natural microbial process. �Went back to MEDEO, in the
mountains, for dinner. The sunset in the mountains was beautiful. The driver had to
back the bus up some of the steep grades in order to make the climb. There were lots of
magpies in the mountains. Had dinner in the Tents, authentic Kazakh tents, Yurts.
Drank Russian Champagne and wine, ate fried bread balls (Bausaky), shishkabob lamb and
horse meat (barbecued), tomatoes, cucumbers, peppers, onions, large noodles and pieces of
onion and beef. Best food in FSU so far. Sat on small stools around low table, but we ended up
sitting on the floor. Some Turks joined us at the meal.Tuesday 8 Sept 1992 �Free day to go to the
Ecological Museum in the morning and then Turkish bath. “Kidnapping the ladies” incident
occurred. The guide had to collect money from the men of the delegation on the bus to pay
bribe so that the ladies in the delegation could get their clothes back and leave. �Events at the
Ecological Museum in the Dept of Biology �We were informed that there were 7 National Parks
in Kazakhstan, last one established in 1984. They told us a big flightless bird once lived in
Kazakhstan. It lived in the Cretaceous period (144 to 65 million years ago) along with



dinosaurs and reptilian pterosaurs soaring above their heads. But there were also flocks of
colorful birds. During the late Cretaceous, say 80 to 65 million years ago, birds were just as
common as they are today. The "opposite birds" (Enantiornithes), of which the large flightless
bird of Kazakhstan was included, named for their foot bones, were a common group in the
earlier Cretaceous and have been compared to modern songbirds in terms of their diversity.
The first "opposite bird" was identified in the 1980s, but many more fossils were
discovered in the 1990s. They could perch on branches, were good fliers, and had the extra
winglet (the alula) seen in modern birds, which is used to prevent stalling at slow speed. Many
also had primitive features like teeth and clawed hands. (Field work in Kazakhstan, for the last
number of years, has led to the discovery of a new "opposite bird" from the Gobi Desert, as
well as a marine bird, also from Kazakhstan, that is a Hesperornis ("western bird"). These were
large, flightless diver birds that could be over a meter tall. They too had teeth but were more
closely related to modern birds than the "opposite birds." Until the recent spate of discoveries,
Hesperornis and one other Cretaceous seabird formed the basis of studies into the origin of
modern birds. Added text)Wednesday 9 Sept 1992 �Flight to Kiev (over the Aral and Caspian
Seas) took 6 hrs. There is a 4-hour time difference from Moscow. Left between 930 and 1000
AM. Arrived at Mineralyne Vody (Mineral Waters), BOAA, Russia, for refueling. The mountains
around the Mineralyne Vody Airport just rise out of the flat plain straight up into the clouds. �We
were escorted into “The Deputies” lounge where an interview for TV was being done in the
next room. There was a special dining room (the door was only opened for a moment) to the
right of the bar. They tried to get us to leave when they found out we weren’t “Deputies”, but we
insisted on staying and did. The rest rooms were a little cleaner than elsewhere. We had
three bottles of red Russian champagne. We were escorted through the people’s waiting
area which was very dark, dirty and drab and allowed to walk across the tarmac and
board the airplane AEPOBG$³4�� first before anyone else.  �Arrived Kiev: Our tour guide’s name
was Luba which means Love [in Kiev Ukrainian].Remnants of the Former Soviet Union on a
government building in KievThe “Caves” Monastery overlooking the Dnepr River in Kiev
(polluted with cadmium and radioactive material from Chernobyl)Note: Kiev: Luba’s
StoryPeople weren’t informed of Chernobyl until 4 days after it happened; people panicked;
tried all to board trains to escape; can’t eat fish out of PNIEPR river for 150 years (can’t swim in
it---cadmium as well as radioactivity); can’t eat mushrooms 150 years.Children sent out of city
2-3 months during vacation to eat pure food to escape radiation and pollution; Lubas’s son and
nephews got sick; when fallout came, there were outdoor parades and many children outside
at the time; children in the city got leukemia. Resolved to stay in city and accept their fates;
afraid of other reactors in Ukraine blowing up.Kiev covers 600 sq km. It lies near the Dnieper
River, DNEPR River. The left and right banks include the ancient port on the right bank KAd” =
KIEV, C¤@D� Russian Ukrainian. It is 15 Centuries old, Eldest Brother Legend founder. The 10th
Century Slavic First State was Kiev Rus. In 988 AD, Christianity was adopted by Prince
Vladimir. We visited site of oldest church in Kiev, St Andrews [just a foundation]. The city was
destroyed by the Tartars in the 13th Century. Russia, Belorussia and Ukraine were separated
by Tartars into individual states. �Today, the Ukraine has a population of 50 Million people. It is
the size of France.The Cathedral of Sophia in Kiev was founded between 978-1054 AD. It
forms a complex that has been rebuilt several times during this period. �Horse chestnuts and
poplars, favorites of Kiev, lined streets to the center, where a statue of Chevchenk, the
Poet of Kiev, resides. �The train station is the most crowded and dirtiest part of Kiev. �9:50 Train to
DNEPROPETROVSK left:It cost me 25 roubles [rubles] for cake to snack on during the trip. We
had the railroad sleeping car almost to ourselves, 2 people per compartment. Lots of large



fields of corn, sunflowers and small plots of cabbage, corn, melons, squash and other flowers.
Looked like a scene from Dr Zhivago, the early 20th Century and older.Thursday 10 Sept 1992 �
We were the first environmental delegation to Dnepropetrovsk; first outsiders because it was a
closed military city. We stayed in former Communist Party Hotel because there were no visitor
or tourist facilities or even tourist shops in the town. It was across from a very nice small city
park, I enjoyed walking in by myself. We drank vodka in the evening with local guide who did
not like his picture taken; looked like a policeman; very stern but loosened up in the evening in
“penthouse” suite in Communist Party Hotel after some vodka; during the day, he went into a
bank with our money and got a suitcase of Ukrainian Coupons of various colors: pink to green. �
The city was occupied by Nazi’s 1941-1943. �It was a military closed city until 2 years ago. Every
city has a circus, even Dnepropetrovsk. �In our meeting, we were offered new joint ventures; no
taxes for 5yrs; take hard currency only. They didn’t seem to understand that we were not
businessmen but scientists and technologists. We did not understand how they could offer us
anything because it all was state owned. They seemed to think that since the factories and
plants were abandoned by the central government of the USSR that they belonged to the plant
managers and were theirs to sell. We saw military trucks carrying potatoes to market (also in
Russia) and heard of a commander landing his MIGs in a field and trying to sell them to the
highest bidder.Friday 11 Sept 1992 �We visited the power station (plant) before dinner. It was
partially closed, and parts were being removed; lots of asbestos. The electromagnetic fields
were so strong that they affected Steve’s and others’ video cameras---pulsating the picture. �Ate
dinner at restaurant over Dnepr River, and later, boarded train around 900 PM to return to Kiev.
At dinner Emile and Frank bonded with Lara. We all drank White Cat Rum and cokes, cognac
and Russian Vodka (some with fizzy limeade); everybody got a little drunk including me. Had a
good night sleep [on train] and woke up a little after 6 AM. No one else was up. Watched
sunrise over Ukrainian farmland.  �Concrete is used for power line posts and railroad
ties.Saturday 12 Sept 1992 �We visited an 11th Century Monastery, called The Caves founded
by Anthony (Ukrainian) and Theodosius (Greek). It contained naturally mummified remains of
former abbots and priests who are now venerated by the devout. We bought the beeswax
candles as part of the “tour” along with the local visitors. In the courtyard of the Monastery,
musicians played classical music on a cello and violin. �The soldiers called Cossacks were
supporters of the royalty and anti-Semitic. �C��ä�YPA and ToPC��‚À national instruments. The
Bandura is a string instrument (like a mandolin). �In the market street, we found carpets
from various areas of Ukraine and a great deal of needle point and paintings—unique to each
area; woodcarvings were also abundant.Saturday through Sunday 12-13 Sept 1992 Goodbye
to Russia �After returning to Moscow, we ate pizza at Pizza Hut: 1 cheese, 1 vegetarian, 1
supreme. �Returned to the Hotel Lenin in a cab. It rained. �We got to bed at about midnight and
we were awakened by the Floor Lady at about 4 AM. We had to always leave little gifts for her
and her helpers, toiletries of various kinds. Once someone complained to his roommate, in the
privacy of his room, about not being able to get good Kentucky Bourbon in Moscow and a
bottle of comparable whiskey magically appeared in his room by the phone the next day. �We left
for the airport at 5 AM. Said goodbye. Shaked hands and hugged the ladies and Frank our
leader. Kissed Lara on the cheek, when I hugged her. I gave her my address. Later she came
and checked on Ron, Emile and I after the others left.Sunday 13 Sept 1992 �Went through
customs and security with little problem. �Border guard at the exit gate was chewed out by his
officer for not putting Ron’s boarding pass in his passport. We arrived at the gate early. �We had
tea in a dark upstairs restaurant. Then Ron did some shopping in the duty-free shop. From
Moscow to Frankfurt I met an off-duty flight attendant dark but with blue green eyes who



chattered about environmental things after she found out what we were doing in Russia. After
about an hour and a half in Frankfurt (the airport is like a shopping mall—Ron bought
something), we got aboard our plane and ate lunch. The food was very good after not having
American food for 2 weeks. We drank some Moskovskaya vodka (“wodka”) as a parting last
toast to Russia and the Ukraine, and Kazakhstan. We flew over Scandinavia and saw Iceland
out of our window, then flew over Greenland, over Canada to Central U.S.Still 13 Sept in US
(Monday 14 Sept Moscow) �It was 9 hrs difference between San Antonio and Moscow.The flight
was 10 ½ hrs from Frankfurt to Dallas.”This account made it clear about the state of the Former
Soviet Union. It was falling apart within a year of the official end of the USSR, and it was up for
sale. Secrets were being exposed as well. For my team and I, it was the monstrous biological
warfare program that was of immediate importance and what was being revealed about its
activities. Soon the men who had been in charge and overseen its dark intent would be
flocking to the US to sell its secrets and to change sides ostensibly to prevent its use by those
who were under less control and less “scrupulous” than they. Among them was a Kazak named
Colonel Kanatzhan (Kanat) Alibekov. �Ken Alibekov started as Deputy Chief of the Biosafety
Directorate at Biopreparat. In 1988, he was promoted to First Deputy Director of Biopreparat
where he managed the biological weapons facilities and the “cover” pharmaceutical facilities,
producing , , sera, and ostensibly for the public. �In response to the Spring 1990 reorganization
of the , Alibekov drafted and forwarded through channels a memo to the General Secretary, ,
proposing the end of Biopreparat as a Biological Warfare Institute. Even though Gorbachev
made the presidential decree to end Biopreparat’s BW, he required them to remain prepared
for future production, a half-hearted ending of the program. �Alibekov ordered the dismantling of
BW production and testing at a number of research and development facilities including
Stepnogorsk, Kol’tsovo, and Obolensk. Kanatzhan Alibekov was subsequently placed in
charge of preparing for inspections of Soviet biological facilities by a joint American and British
commission. In January 1992, after returning from inspecting US facilities in exchange for the
Russian inspections, Ken Alibek, as he became known, resigned in protest for Russian
maintenance of biological warfare capability, from both the Soviet Army and from Biopreparat.
In October 1992, he fled to the US with his family in spite of being forbidden to do so by the
KGB's successors (as of 6 November 1991), the secret police agency FSB (Federal Security
Service of the Russian Federation) and the espionage agency SVR (Foreign Intelligence
Service). �Dr. Kenneth Alibek has stated, “Long before my emigration, I resigned from the Soviet
Army, left my administrative and scientific positions in Moscow, refused to accept a Russian
citizenship, informed Russian security officials that I would be leaving for the United States,
became jobless for more than 9 months and, after I got my parents’ blessing, I left the former
Soviet Union (it was not Russia). I do not think it can be considered defection even though
Russian security officials did not want me to go overseas. But it was a different time, I was not
a Russian citizen and they could not have done anything officially. Only after that I emigrated
with all my family”. He worked at George Mason University until 11 March 2006, when he left
over differences with that university in teaching graduate students biodefense. �In November
1999, Ken Alibek, as Former Deputy Chief, Biopreparat, Leading Scientist of the Soviet
Biological Offensive Weapons Program, presented a paper titled “The Emerging BW Threat:
Lessons from the Russian Offensive BW R&D Program 1945-1992” at the USAF
Counterproliferation Center Conference on “Preparing the United States Air Force for
Countering Chemical and Biological Warfare”, Air University, Maxwell AFB, Alabama. Maj Eric
Holwitt and I were in attendance as well as William Patrick, a retired participant in the US
Offensive Biological Warfare program that had ended in 1970. He and Alibek were acting



more like colleagues, a kind of two-man performance team, than former bitter enemies of the
Cold War. When all the USAF Officers, Colonels and even Maj Holwitt lined up for autographs
of copies of Alibek’s book “Biohazard” that had been given to all as part of the conference, I
turned to Maj Holwitt and said, “I think I will skip the autograph of a war criminal.” I was
excruciatingly aware that Alibek had prepared weapons, strategic biological weapons, like
smallpox, to be delivered in ICBMs to America, a sort of doomsday weapon for an
unvaccinated naive population. I was not prepared to turn such a man into a celebrity even if
he had “gotten religion” and repented his former ways. �In my other role as a constant
electromagnetics bioeffect researcher, one of my multiple roles as with many military and
civilian USAF researchers, to survive, make another season, I went off to Italy in May 1993, to
Pratica di Mare, near Rome. I was there to support the NATO development of a human radio
frequency radiation exposure standard (STANAG) that would be acceptable to all NATO
members. The Americans came with the distinct purpose to force its Allies to accept the
“C95.1-1991 - IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz” as THE NATO STANAG: what would
become the North Atlantic Treaty Organization (NATO) Standardization Agreement (STANAG)
2345 MED (Edition 2) “Evaluation and Control of Personnel Exposure to Radio Frequency
Fields – 3kHz to 300 GHz”, Military Agency for Standardization, 13 October 1997. My
sensitivity to the legal constraints on the other nations’ members led me to make the first vote
against the US delegation with the British delegation. The result was Dr Erwin calling me
Benedict Arnold at lunch in the officers’ club in front of many people. He later apologized. As a
note, the Italian Air Force may not have won very many wars, but they provided the NATO
Advanced Research Workshop group with wonderful multicourse meals, espresso and
cappuccino at breaks, at the Air Base and the downtown Rome Officer’s Club (a former Papal
Palace). Rome was a nice reprieve, in spite of the accusations of betrayal, because of its
overwhelming ruins, Nero’s Garden, the Forum, the Baths, the Colosseum, and the Vatican,
which is in itself a preserved Christianized version of Imperial Rome. I even laid on my back
on a bench against the wall in the Sistine Chapel and viewed Michelangelo’s Masterpiece from
a more relaxed perspective and was humbled by the majesty of St Peter’s and the Pieta and
impressed by the wealth of ancient treasures in the Vatican Museum. �Maj Holdwitt was also
about to embark on the beginning of a historical international relationship. He had asked me if
he could volunteer to serve on the United Nations Inspection Commission (UNSCOM) to go to
Iraq and inspect for and help destroy any chem/bio facilities discovered there. I gave him
permission seeing some future possibilities. Maj Holwitt became the chief of the chemical
analysis group in Baghdad to examine suspicious materials for chemical warfare agents and/or
their precursors. He didn’t realize how exciting things would become. His work there can be
summed up in his letter of 27 August 1997 (excerpts): �“The flight in Iraq [from Bahrain] was
basically boring. The C-130 was noisy. It started off both hot and noisy but once we were in
the air it cooled down. I spent 2 ½ hours sitting sideways in a long tube with just a few
windows and poor lighting. I made it in one piece to Baghdad… �It is the dry season here in
Iraq. Because of that everything is brown. Most of the buildings in Baghdad are also tan or
brown, giving Baghdad a drab look. Also, the city is loaded with military sites, with armed
soldiers in front of them. The Canal Hotel, which is UN HQ has 2 guards. I hope they all have
had weapons training.  �I forgot to mention that the C-130 landed at Habbaniyah Air Field. This
is or was a military field and I saw several MIGs that looked like F-15s. Most of the aircraft
shelters have no doors, blown off during the war I was told. �I found out that my job is Laboratory
Chief, and I have 2 people working for me. The only reason I’m the lab chief is because the



US supplied the lab equipment and wants a US person responsible for it. I will not be working
the GC/MS/FPD (gas chromatograph and mass spectrometer) very much. My main task is
sample collection. I’ll be visiting sites when the UN has air samples, bringing them back and
replacing the filters. I’m not sure but it looks like I will be doing very little lab work. I also get to
do the reports and other paper work. I’m staying in the El Shakem Hotel. I am sharing a 2-
room suite with another UN inspector, so the price is $22/night. The hotel is rated 5 stars but is
really 1 step from a flop house. I got lucky, my roommate has the one with the bath, but mine
has the working air conditioner. We’ve already had to fix our own toilet so that it works. The
place, in general, is a fire trap, but it is fair for Baghdad. I volunteered for this?Eric” �Maj Holwitt
ran a number of control samples for nerve agent and had handheld devices for field monitoring
(ion time of flight and another spectrometer made by the British and French, respectively).
Unfortunately, the plasticizers in the automobiles set them off after cooking in the hot sun. If
the alarm were real, he would have been dead or severely injured since he and the other
inspectors did not make a habit of wearing protective gear in the hot Iraqi climate.  � On the
evening of 15 December 1998, the Security Council convened, had begun just hours after the
inspectors had escaped in their midnight run to Jordan. The Iraqi diplomat said, “I speak to
you now while rockets and bombs are falling on the cities and the villages of Iraq... At a time
when the Security Council... was discussing reports..., and before the Council reached any
conclusion on this subject, the United States and Britain launched their attack against Iraq. The
two Powers ….. pretext for aggression was that one of the two reports, the UNSCOM report,
emphasized the lack of full cooperation by Iraq... Time and again we have warned against the
partiality and lack of objectivity of the United Nations Special Commission... The UNSCOM
Executive Chairman singled out in his report yesterday five incidents out of a total of 300
inspection operations... The exaggerated uproar about Iraqi weapons of mass destruction is
nothing but a great lie.” The Russian delegate added, “We believe that although there are
certain problems..., the current crisis was created artificially... on the night of 15 December this
year …. A report … gave a distorted picture of the real state of affairs and concluded that there
was a lack of full cooperation on the part of Iraq. That conclusion was not borne out by the
facts. Without any consultations with the Security Council, Richard Butler then evacuated the
entire Special Commission staff from Iraq. At the same time, there was an absolutely
unacceptable leak of the report to the communications media, which received the text before
the members of the Security Council themselves... It is symbolic that precisely at the time when
Richard Butler... was attempting to defend the conclusions reached in his report, we were
informed about the strike against Iraq, and the justification for that unilateral act was precisely
the report which had been presented by the Executive Chairman of the Special Commission.”
December 1999, the UN Security Council passed , replacing UNSCOM with the United Nations
Monitoring, Verification and Inspection Commission (UNMOVIC). Chapter 12Wooden
Ships on a Sea of Madness �Crosby, Stills, Nash, and Young performed “Wooden Ships” and
“Sea of Madness” at 's dairy farm near the of in the town of , New York, in August 1969, during
the Woodstock Festival. I bought my first rock album, Woodstock, at the University Bookstore
soon after entering Texas A&M University as a freshman that year. I felt a little guilty because I
had little enough money to pay for school and live. However, even with my student poverty, I
was compelled to start my new adventure at college with a break from my past. I had been
raised by a domineering Mother, who did not care for rock, and a passive Father (although I did
not consider this a sign of weakness in my Father, only surrender to the woman he loved and
for whom he showed saint-like tolerance). I would find my own woman, a dark-haired, brown-
eyed beauty, whom I believed fulfilled my destiny foretold in a recurring dream I used to have



about discovering her in all her glory in a deep forest, green and brown. I saw the pools and
dark recesses of that forest in her eyes. She was especially tied to this pristine image because
her family history stretched back to the Revolutionary War and the Choctaw Nation. Her
people had trodden the pristine forests of young America, fought for its independence, and
experienced its shame in the Trail of Tears that drove her people from their ancestral home ad
memoriam, from the South, to Arkansas and the Oklahoma Indian Territories. The USAF
made it possible for me to marry her in 1973, the Vietnam era, by my becoming a reserve
officer. The USAF scholarship money also saved my education in the nick of time, when my
other grant and scholarship money were running out and because of my entry into the lottery
for the draft (I didn’t really have to worry but I had already committed when I found out my
number was 232). Therefore, I became married to my “two” loves at the same time, my brown-
eyed girl and my military career.  �However, in 1998, these two songs also became prophetic.
My duties encompassed being a branch chief and scientific expert covering two of the most
controversial areas in the USAF, the health effects of a cold-war era radar system that
protected the east coast from missiles, the Cape Cod PAVE PAWS (Precision Acquisition
Vehicle Entry Phased Array Warning System) radar, and a Vietnam-era problem that lingered
among Vietnam vets, Agent Orange, the Ranch Hand Project. While navigating the dangerous
waters of public relations and research in these two areas, my course was still set on returning
to biological defense. It too became not a port in the storm but a wooden ship on a sea of
madness. It was re-directed not to passive defense but active offense to destroy the sources
of such weapons and hold those who would use them at risk. The “madness” was in that I had
to navigate these “ships” with little resources, money and people, at the same time. �After being
an expert adviser and reviewer, invited to many cross-service meetings in Washington DC,
Aberdeen Proving Grounds and Kirtland AFB, New Mexico, between 1994-1998, with little
money to even support the travel much less research, things started looking up. Early in this
period, I had remarked, at a meeting showing the “kill curve” by a modeler for destroying
spores by weapon concepts, which became collectively known as Agent Defeat Weapons
(ADW), that giving percentage of kill or fractions of a hundred was inadequate when dealing
with microbes. I noted that this was because a mere milligram of spores contained 10 raised
to the ninth power of spores, or 100,000 human lethal doses. Ninety-nine percent kill sounds
like a lot but it represents only a two-log reduction, leaving 1,000 lethal doses in a milligram.
One of the attendees at this particular meeting asked, “Well, if that is so, what do you
recommend Dr Kiel?” I replied, after a short time for thought, “You should at least see a 6 log
reduction, a million-fold decrease.” Like many authoritative statements made in the
Department of Defense, it stuck, and also like many of these statements, became detached
from the source. From then on, Agent Defeat Weapons and decontamination systems were
measured by the gold standard of at least six-log reductions. I did not want to be taken so
literally or concretely, because if you are talking about kilograms of agents (1 kg = 1015
microbes), like the Russians produced and loaded into weapons, or microbes that only
required 1-100 individuals to cause injury or death, like Q Fever, tularemia or plague, the
number became less than effective and near meaningless. �I wanted to build on what I had
learned from Morning Song in the first Gulf War. I also wanted to incorporate what I had
learned over the years about thermal effects and directed energy (microwaves and radio
frequency radiation) in respect to detecting, identifying and killing microbes. It was important
not only to find the microbes (the potential targets) but also to follow the effectiveness of kill,
the battle damage assessment, beyond blowing up structures with a weapon. The
weaponeers had a lot to learn about the difference between destroying buildings, bunkers and



people and microbes. The microbes were tougher because they survived such extremes by
sheer numbers that could effectively reproduce quickly and infect and maim or kill effectively. �
During this period, the agency that would come to dominate both the passive chem/bio
defense world of detect to treat, masks, antidotes and vaccines and the world of Agent Defeat
Weapons, the Defense Threat Reduction Agency, had undergone many transformations.
Since the beginning of the Atomic Bomb Era at the end of WWII, it had been known as the
Defense Atomic Support Agency (DASA), the Defense Nuclear Agency, then for a brief time,
the Defense Special Weapons Agency, before landing on the name, the Defense Threat
Reduction Agency.  �The government publication titled Defense’s Nuclear Agency, 1947-1997,
traces the development of the Armed Forces Special Weapons Project (AFSWP), and its
subsequent government organizations, from its original founding in 1947 to 1997. After the
disestablishment of the Manhattan Engineering District (MED) in 1947, AFSWP provided
military training in nuclear weapons’ operations. Over the years, it has become the Defense
Atomic Support Agency (DASA) from 1959 to 1971, the Defense Nuclear Agency (DNA) from
1971 to 1996, and the Defense Special Weapons Agency (DSWA) from 1996 to 1998. In 1998,
DSWA, the On-Site Inspection Agency, the Defense Technology Security Administration, and
selected elements of the Office of Secretary of Defense were combined to form the Defense
Threat Reduction Agency (DTRA). On January 6, 2005, the director of DTRA was given an
additional “hat” as the director of the (SCC WMD), part of the joint command named the
(USSTRATCOM). �As part of DNA’s early conversion from just looking at nuclear weapons to
including chemical and biological weapons, I had received a very brief and clandestine phone
call, just before the first Gulf War, from a Col in the Agency, about a “kill curve” he had
generated for the survival of anthrax spores in the environment. The agency’s army of
modelers was looking for ways to convert their nuclear fallout models into simple biological
hazard models that would predict the casualties from a certain level of release. They wanted
to include the decay in viability of anthrax spores in the model, similar to the half-lives of radio
nuclides released by a nuclear explosion. What I faxed to the Col was not welcome. Although
the graphs showed that anthrax spores could be killed by pure UVB (300 nm wavelength light)
in five minutes (linearly), when it was included with the rest of the spectrum of artificial sunlight,
a small but significant fraction of the spores survived indefinitely and over much higher
intensities of the artificial sunlight. Such a result, indicating chemical photo-repair, complicated
the models to the point that they defaulted to a simple log decay curve that was eventually
widely accepted, although not very realistic. �The fortunes of my Brooks’ team and I, like much
of biology and the kill curve of anthrax, followed a logarithmic curve model. It started out slow
in funding, receiving a little over $100,000 “seed money” in 1998, from an internal lab source,
that would ramp up in the subsequent decade to an average of over $1 million per year (still a
modest level of funding by DoD standards) from several sources. The hundred thousand may
have sounded like a lot, but it barely covered the research of one PhD full time equivalent and
a technician. Eventually, the money would first come, under several projects, from the Joint
Service Tech Base Program in Chem/Bio Defense, established in 1994 under the National
Defense Authorization Act, administered by the Army as Executive Agent, and, later, when the
Program was re-organized in April 22, 2003, from the Defense Threat Reduction Agency, both
the Chem/Bio (Passive) Defense side and the DTRA weapons side (Agent Defeat). A few
Congressional earmarks for Special Forces and for Idaho State University would be thrown into
the mix for good measure. �There were several key national and international conferences,
workshops, and meetings during the period from 1998 until 2001 that had a profound influence
on the direction of chem/bio defense and the much larger area of counterproliferation, in



general, and my Brooks’ team’s activities specifically. They would demarcate the Brooks’
team’s niche and provide the means for establishing the highly effective informal international
network that we would use more effectively in the field of biological warfare and terrorism than
the existing intelligence and Federal law enforcement agencies.  �The first of these meetings
was the “Illicit Substance Detection: Chemical and Biological Conference, Gordon Research
Conference at Salve Regina College, August 9-14, 1998, Newport, Rhode Island. It was
sponsored by the National Institute of Justice, SAIC, Microsensors Systems, Dycor Industrial
Research, and American Science & Engineering. It covered both policy (led by David G. Boyd,
Department of Justice) and science (Keith B. Ward, Office of Naval Research). It had such
noteworthies as Ken Alibek; Brigadier General John Doesburg, Commander of the Chemical/
Biological Defense Command; Dr Steven Morse of the Defense Advanced Research Projects
Agency/Defense Sciences Office (DARPA/DSO); Dr John Ezzell, USAMRIID; Dr David Franz,
former commander USAMRIID, then of Southern Research Institute; Dr Paul Jackson of Los
Alamos National Labs; and Ms Tracy Cronin of Technical Support Working Group, DoD, Chem/
Bio Programs (cross Federal Agency collaborative working group) amongst others. The
meeting was unusual in that it brought policy makers, first responder leaders, and scientists
together. Subjects discussed were Policy Overview and Problem Definition; First Responder
Concerns and Technology Solutions; Medical Aspects of Detection; Continuous Detection and
Monitoring; Forensic Detection; Government R&D Programs; Improvised Chemical and
Biological Devices; Nonintrusive Detection for Sealed Containers; and Policy Considerations
and Detection Science. I presented the Morning Song anthrax identification and viability MAP
medium on a poster. John Ezzell and Dr. Millie Donlon from DARPA looked at my poster and
said that the Czech’s had already developed a faster recovery growth media and dismissed the
work. A Russian colonel from the former Soviet Program who attended the meeting became
visibly agitated at Alibek’s presentation, stating that Alibek’s remarks were incredulous
because there was no way, in his position, that he could have known about so much of the
Soviet Program. He really did not like Alibek in any way.  �The second of these was The 3rd
International Conference on Anthrax, University of Plymouth, 7-10th September, 1998. This
was the largest single concentration of anthrax experts in the world in one place. It made the
British so nervous that they provided armed police security. Dr Jill Parker and I presented our
paper on “A selective growth medium for the rapid environmental recovery and identification of
anthrax bacillus”. The Russians and the Chinese as well as representatives of other countries
were present. This launched a series of such conferences through 2011. In summary, the
conference demonstrated the anthrax researchers, who had barely enough money to travel in
the past, had grown to a multinational group infused with money because of the concern over
the use of public enemy number 1 on the bioterrorism agent list, anthrax. �In June 1999, I
attended the Fifth Biennial Conference of the Society for Tropical Veterinary Medicine: “Tropical
Diseases: Control and Prevention in the Context of the “The New World Order”” at Key West,
Florida. This conference opened up worldwide contacts to my group in veterinary microbiology
and parasitology, and to the operations of the OIE, the World Organisation for Animal Health.
OIE originally stood for the Office International des Epizooties that was established through
international agreement signed on January 25th, 1924. In May 2003, the Office became the
World Organisation for Animal Health but kept its historical acronym OIE. Dr Martin Hugh-
Jones, from the Louisiana State University Veterinary School, a world-renowned expert in the
epidemiology of anthrax, approached me about my MAP medium and its utility for recovering
anthrax from the environment. I said I would send him the information and also that I would
like to see if Icould get access to his extensive worldwide anthrax collection. He deferred to his



graduate student Pamela Coker, who was also a DVM, because she had done much of the
collecting. I also talked to another attendee and presenter, Dr Williams from the USDA Animal
and Plant Inspection Service, about why the USDA had not been more of a participant in the
rising civilian bio defense efforts initiated by CDC and Human Health Services. He said it was
a “temporary oversight” that he thought would be corrected soon. Washington had forgotten
that agricultural infectious agents could devastate an economy and food supply. Whereas
anthrax may kill people and some animals locally, it is containable and tactical from a military
point of view. Foot and mouth disease in livestock, on the other hand, is an economy crushing
strategic weapon, rapidly affecting an entire country without affecting a single person. Only
smallpox, in humans, could have a similar effect and it is less available being officially confined
to only two labs in the world, one in Russia and the other in the US. I have already mentioned
the November 1999 meeting at the USAF Counterproliferation Center which reflected the
change of attitude of USAF, and perhaps, other US military officers, toward our former Soviet
adversaries in the Russian offensive biological warfare program. �On 13th Jan 2000, Dr John P.
Howe, President of the University of Texas Health Science Center at San Antonio, hosted, at
the Parma House for dinner, Dr Hans Mark, Director of Defense Research and Engineering,
and all the appropriate investigators from the various academic, military and industrial research
institutions in San Antonio to discuss with him the forming of a vaccine development
consortium for biological warfare agents. Unfortunately, in spite of the cordial atmosphere,
individual concerns over current projects and maintaining their funding trumped any spirit of
cooperation or collaboration. A similar classified meeting in October 2000, among Brooks’
researchers, the USDA, CDC, and Southwest Foundation for Biomedical Research at Brooks
AFB ended similarly. These meetings are only worth noting here because they illustrate, even
with the best efforts and intentions of important people, individual institutions and agencies
saw the bio defense funding feeding trough as more of a competition than a national unified
effort. �Similar international efforts were being made soon after. The North Atlantic Treaty
Organization (NATO) held a closed meeting on “Operational Medical Issues in Chemical and
Biological Defense at Estoril (Lisbon), Portugal, 14-17 May 2001. The Co-Chairs of the
meeting were Dr Anna Johnson-Winegar, Deputy Assistant to the Secretary of Defense
(Chemical and Biological Defense), and Dr. Erich Roedig, Generalarzt der Luftwaffe of
Germany. The members of the committee that ran the meeting were from Belgium, Canada,
Portugal, the USA, and the Netherlands. I presented my team’s paper on “The Multiplex
Electronic/Photonic System for Biological Agent Detection”. This paper represented the
research sponsored by the Joint Service Tech Base Program, which I had hoped would be
continued under the re-organized CBD program under DTRA. I thought, wrongly, that this
meeting would help me continue our research and development, especially since Dr Anna
Johnson-Winegar would implement the change in 2003. �I may have struck out in this inning, but
I hit a home run in South Africa. The Society for Tropical Veterinary Medicine again met. This
time it was in Pilanesberg National Park, South Africa, 21-28 July 2001. People I met there
who were noteworthy were Dr. Kathy Alexander, Wildlife Veterinary Unit, Department of Wildlife
and National Parks, Kasane Botswana; Dr Olivier A. E. Sparagano, Center for Marine
Biodiversity and Biotechnology, Heriot-Watt University, Scotland; and Dr Louis Touratier, Office
Internationale Des Epizooties ad hoc Group on Non Tsetse Transmitted Animal
Trypanosomoses, Paris, France. This meeting also opened up contact with Dr Basil Allsop, a
world-renowned expert on the highly lethal and, if survived, debilitating disease of cattle, goats
and other ungulates, heartwater, that plagues the continent of Africa. It is a small world, he,
like Max Sterne of anthrax fame, is from Onderstepoort Veterinary Institute, University of



Pretoria, South Africa. The meeting was on the worldwide impact of emerging and established
animal and zoonotic diseases and their effects on sustainability of wildlife and human activities
(especially agriculture), side by side. Pilanesberg was a living example of sustainability out of
devastation. The area had been completely stripped of wildlife by uncontrollable poaching and
come back from the dead by re-establishing large African fauna, including lion and elephant.
By engaging the local tribesmen in the economic benefits of the park and employing
sustainable harvesting of wildlife, the park stood as a shining example of success of the
concept. The conference focused on controlling disease in wildlife, especially in Africa, the
United States, Southwestern Asia, and South America. There was an emphasis on foot and
mouth disease, West Nile Fever, brucellosis (undulant fever), tuberculosis, and tick-borne
diseases. Measures appropriate for control of the diseases in wildlife that would also provide
some protection for domestic animals in side by side agricultural operations were
considered. Sunrise over Pilanesberg South Africa �I was approached by Dr Alexander of
Botswana to consider a cooperative effort to develop simple field diagnostic technology for
anthrax. This technology would be used to detect anthrax in ivory, bone, and carcasses
(especially of elephants) to prevent human infection. The animal products were recovered for
sale to help fund wildlife conservation activities in Botswana, but because the animals used
died of natural causes, the potential for human exposure to anthrax from these products was
very real. I saw this collaboration as an opportunity for my group to have access to field
samples of anthrax DNA and field condition testing of detection, identification and diagnostic
methods, as well as decontamination technologies. Unfortunately, by Sept 11 and, especially
Oct of that year, this international cooperation became impossible.
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