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KANSAS STATE UNIVERSITY 
 

FOOD SAFETY AND SECURITY PROGRAM 
 
National security experts are concerned that terrorists or rogue governments could use 
weapons of mass destruction – nuclear, chemical, or biological – in U.S. population centers 
or that America’s electronic commerce could be disrupted.  The possibility of biological 
agents being targeted to the domestic food supply is not arousing similar concern even 
though such agents could decimate America’s agricultural resources, evoking international 
trade sanctions, economic instability, food shortages, and dire public health outcomes.  
 
Kansas State University has launched a food safety and security program intended to help 
protect our food crops, food animals, and domestic food supply.  Areas of K-State 
expertise relevant to endemic and emerging biological threats include pre- and post-harvest 
food safety, animal disease (including diagnostics and detection), crop plant resistance to 
disease and pests, and countermeasures against biological and chemical agents, to name 
but a few.  K-State’s diverse, long-standing capabilities in dealing with endemic risks to 
our agricultural resources provide a “dual use” mechanism for protecting the nation against 
emerging threats whether accidentally or terrorist-introduced, i.e., by applying existing 
civilian capabilities to the problem, a national defense need is addressed.  
 
FOOD SECURITY & PREPAREDNESS  NEEDS: KSU & AFFILIATED RESOURCES/EXPERTISE: 
• Advanced professional expertise • Research/graduate/certificate programs 

• Animal diseases/toxicology • Veterinary medicine/animal science 
• Crop plant diseases/pathobiology • Plant biotechnology/grain science 
• Decontamination/detoxification • Chem-bio countermeasures + Nantek  
• Food safety for food animals & crops • Pre- & post-harvest food safety/HACCP 
• Microbiology/immunology • Distributed expertise and programs 

• Biological & chemical agent surveillance • Interdisciplinary expertise + FoodLabs 
• Early detection & identification • Extension service & diagnostic labs 
• Forensic tools and reagents • Biological & molecular diagnostics  
• Remote detection  • Electronics design laboratory & GIS 

• Broad bandwidth data transmission • Internet II charter member & the ECC 
• Civil-military response training  • Food safety exigency planning & response  
• Crisis communication management • Extension & continuing education resources 
• Economic outcome assessment • Agricultural economic modeling & analysis 
• Public health planning & programs • Agromedicine consortium with KUMC 

 
National Guard and Reserve military components, working in concert with civilian 
emergency services personnel, will function as “first responders” in dealing with direct 
human health threats from nuclear, chemical, or biological agents.  They will likely be 
involved with any broad-based threat to the domestic food supply as well.  Kansas State is 
well equipped to provide the responders with specialized advanced education and expertise 
in this area.  In fact, K-State has a full spectrum of local, regional, and national capabilities 
in research, education, and outreach, including well-established relationships with Fort 
Riley and Fort Leavenworth.  These capabilities and relationships will allow K-State to 
facilitate civil-military response policy development and implementation, as well as civil-
military relations.  In addition, K-State has research alliances with numerous public and 
private sector research entities that can provide additional expertise in addressing 
biological threats to our food supply, our economic well being, and our people.   
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KANSAS STATE UNIVERSITY 
 

FOOD SAFETY AND SECURITY PROGRAM 
 
MISSION: TO PROTECT THE DOMESTIC FOOD SUPPLY AND AMERICAN 

PUBLIC FROM ENDEMIC AND EMERGING BIOLOGICAL THREATS 
  

       Pathogens and/or Toxins  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                    

       American Public  
 
THREATS [NUMBERS 1 THROUGH 6 ABOVE]:  
 

1. a) Plant pathogens or toxins transmitted to food crops. 
b) Animal pathogens or toxins transmitted pre- or post-harvest to food crops.   
c) Human pathogens or toxins transmitted pre- or post-harvest to food crops.  
 

2. a) Animal pathogens or toxins transmitted to food animals.  
b) Human pathogens or toxins transmitted pre- or post-harvest to food animals.  
 

3. a) Plant pathogen or toxin-induced losses of crops to feed animals.    
b) Animal pathogens or toxins transmitted via crops to food animals. 
 

4. a) Plant pathogen or toxin-induced losses of crops for the domestic food supply. 
b) Human pathogens or toxins from crops processed into the food supply. 
 

5. a) Animal pathogen or toxin-induced losses of food animals for the food supply. 
b) Human pathogens or toxins from animals processed into the food supply.   
 

6. Human pathogens or toxins transmitted to the American public.    
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EXAMPLES ILLUSTRATING THE THREATS:  
 
Biological agents of concern as endemic and emerging threats include, but are not limited 
to, viruses, bacteria, protozoa, and fungi as well as toxins produced by these microbes.  
Such agents threaten our food crops and animals as well as our food supply and people.   
 
Plant pathogens/toxins: An astounding forty-five percent (45%) of the world’s 
calories come from wheat and rice.  Furthermore, the feed for beef, swine and poultry is 
primarily cereal crops.  A terrorist strike against the cereal crops would threaten the 
foundation of our food supply.  A widespread disease outbreak affecting these crops 
could cause worldwide famine; a localized strike could cause an embargo of US exports, 
threatening our balance of payments and causing regional economic collapse.   
 

 Karnal Bunt of wheat is caused by the pathogen Tilletia indica.  This disease was first 
identified in India almost 70 years ago, and it has been documented in Mexico for the 
past 20 to 30 years.  In 1996, it was discovered in the US Southwest.  Karnal Bunt 
has been the cause of wheat quarantines and trade embargoes affecting many 
countries, and there is great concern that it could spread to the major wheat producing 
areas in the US.  The economic outcome could be devastating.   

 
 Wheat Stem Rust, a highly deleterious disease in wheat, was the first plant pathogen 

weaponized by the US in 1955.  The Soviet Union also had a plant pathogen weapons 
program.  Although the Soviets signed the biological weapons treaty in the early 
1970s, they continued to produce such weapons in massive amounts for 2 decades.  
It’s likely that wheat stem rust is among the biological agents in the old Soviet 
arsenal, an arsenal that remains largely undestroyed and a potential terrorist threat.  
KSU has a wheat genetic engineering and breeding program to counter such threats.   

 
 Rice Blast Disease and Brown Spot of Rice Fungus were weaponized and field-tested 

at several sites in the US and Okinawa.  Rice disease threats are a particular concern 
of our Philippine, Japanese, and Korean colleagues, and understanding rice diseases 
has been a research priority at Kansas State. 

 
 Late Blight Fungus, a potato pathogen, illustrates an issue of major concern.  In the 

1990s, a novel, exotic strain of the fungus that had the capacity to generate almost 
infinite genetic variation spawned a myriad of new races in North America and 
Europe.  In only a few years, decades of painstaking research in the development of 
new resistant plant varieties and new fungicides was destroyed as distinct pathogenic 
and fungicide-resistant races of the pathogen spread rapidly across the continents.  A 
similar phenomenon could occur with wheat and/or rice pathogens.    

 
 Plant pathogen diseases, as a terrorist threat, are especially pernicious due to the ease 

of dispersal: 
• African Ergot, a disease of sorghum, was introduced inadvertently into southern 

Brazil in 1996.  By 1997, it had spread throughout Latin America and had arrived 
in the northern most sorghum producing areas of Nebraska. 

• US particulate dispersal tests in South Dakota and Minnesota documented an 
airborne spread of the particulates to New York City, into Canada, and as far 
south as the Gulf of Mexico. 
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Animal pathogens/toxins: Animal pathogens and toxins are responsible for enormous 
economic losses annually.  This is unquestionably true of the beef feedlot industry in the 
central plains states, where huge financial losses are caused by a variety of infectious 
diseases and antibiotic-resistant foodborne pathogens such as Salmonella typhimurium 
DT-104.  Furthermore, livestock in the US are no longer vaccinated against many of the 
infectious agents that were eradicated here decades ago, creating at-risk populations for 
many deadly and highly infectious diseases.  Moreover, one need not look to third-world 
countries to witness the near-collapse of industries and economies when food safety 
concerns trigger an embargo.   
 

 Bovine Spongiform Encephalopathy (BSE), also known as Mad Cow Disease, was 
first observed in the UK in April 1985.  From that date to 15 October 1998, 172,499 
confirmed cases of BSE in cattle were identified in Great Britain (plus another 1,777 
in Northern Ireland).  The EEC imposed a ban on the import of UK beef in 1996.  
Although less than 200,000 British cattle were infected, about 4,000,000 were 
slaughtered as a precautionary measure.  This episode, coupled with BSE-imposed 
controls, has cost the British taxpayers about 4.6 billion pounds ($7.5 billion).  For 
comparison, the specter of the National Guard having to sacrifice hundreds of 
thousands of cattle in US feedlots due to a bioterrorist attack is a disquieting thought. 

  
 Bovine Respiratory Disease is estimated to cost the US beef industry $800 million 

annually.  Severe losses are predominately due to infection by bacteria, such as 
Pasteurella haemolytica, P. multocida, and Haemophilus somnus.  Nearly 
indistinguishable from pneumonia caused by these agents is contagious bovine 
pleuropneumonia, a highly fatal condition caused by Mycoplasma mycoides.  
Although this agent has been eradicated from the US, its inadvertent or intentional 
reintroduction could ravage the US beef cattle industry.  Kansas State University is 
well positioned to meet potential challenges due to its international leadership in 
clinical management, diagnosis, and research on bovine respiratory disease.   

 
 Johne’s Disease, caused by Mycobacterium paratuberculosis, is a highly contagious, 

slowly developing disease of cattle and sheep.  Most infected cattle only show signs 
of the disease after five years of age, sheep after two or more years.  Animals 
suffering from the disease lose the ability to absorb nutrients from food, and although 
they appear hungry and alert, they lose weight, waste away, and eventually die.  The 
insidious nature of this type of disease would make M. paratuberculosis and related 
organisms especially problematic as a bioterrorist threat.   

 
 Hog Cholera Virus and Newcastle Virus (a poultry pathogen) were the first anti-

animal warfare agents’ field tested by the United States.  This research was initiated 
in 1942.  Based on the results of these tests, scientists were convinced that devastating 
epidemics in domestic animal populations could be inflicted much more predictably 
than could human epidemics using human pathogens. 

 
 Foot and Mouth Disease is a serious animal health problem in many countries of the 

world, including Cuba and other Caribbean nations.  Although currently eradicated 
from the US, introduction into this country could devastate the cattle, swine, and 
sheep industries.  In addition to losses due to debilitation and death, immediate 
sanctions would be imposed blocking exports of these animals and food products. 
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Zoonotic diseases are diseases of animals that can be transmitted to humans.  The 
domestic and foreign animal pathogens capable of causing these diseases are numerous 
and include viruses, bacteria, rickettsia, and parasites.  The spectrum of zoonotic diseases 
ranges from the highly infectious and highly fatal hemorrhagic fevers (such as Ebola and 
Hanta viruses) to the less spectacular, but equally problematic, foodborne diseases such 
as colibacillosis, salmonellosis, and campylobacteriosis.  Zoonotic agents are a source of 
human illness and death, decreased human productivity and economic hardship. 
 

 Japanese Encephalitis is a viral zoonotic disease of swine transmitted to humans by 
mosquitoes.  During an outbreak of encephalitis in Malaysia in 1998-99, numerous 
people died, and pork consumption dropped 30 to 40 percent even though the disease 
is not spread via meat products; it requires the mosquito vector.  An outbreak in the 
US is not out of the realm of possibility.  

 
 Tuberculosis has awakened from its temporary quiescent period during the mid- to 

late-1900s to once again become a major killer.  In 1990, 3 million deaths and 8.5 
million new cases were reported.  These numbers have increased since then due to the 
emergence of drug-resistant strains and an increasingly susceptible human population.  
Mycobacterium bovis, the cause of bovine tuberculosis, is highly infectious for 
humans and currently accounts for up to 5% of all human cases.   

 
 Brucellosis, a zoonotic infection of domesticated as well as wild animals, is passed to 

humans by the ingestion of adulterated products, by direct contact with infected 
animals, or by inhalation of contaminated aerosols.  The causative agent, Brucella, 
was weaponized by the US during WWII, formulated to maintain long-term viability, 
incorporated into bombs, and field-tested using animal targets.   

 
Human food pathogens/toxins: Many human pathogens/toxins can be transmitted 
via food crops and food animals.  Trichothecene mycotoxins occur naturally at hazardous 
concentrations in moldy grains, cereals, and agricultural products.  The insidious nature 
of these toxins rests in the fact that they are effective at extremely low dosages, they can 
accumulate significantly in feed grains in the absence of yield reduction in the field, and 
they can be genetically engineered to increase toxin production and potency.   
 

 Mycotoxins are produced by food- and feed-contaminating fungi and cereal pathogens 
(e.g., Aspergillus and Fusarium).  They can cause a number of adverse health 
outcomes, including liver failure, cancer, and death.  A close relative of the wheat 
scab pathogen produces the extremely potent T2 toxin.   

 
 Alimentary Toxic Aleukia killed more than 10% of the population of Orenburg (near 

Siberia) from 1942-1947.  The cause was a toxin (probably T2) produced by the 
fungus Fusarium that tainted the supply of barley, wheat, and millet.  KSU has 
scientific expertise in the genetics of Fusarium mycotoxin production, which is 
essential to understanding how these emerging threats might be countered. 

 
 Ergot Fungi pathogenic on a range of cereals produce a class of mycotoxins that are 

cumulative in humans and cause severe neurological disorders and eventual death.  
The burning symptoms and associated dementia were known in mediaeval times as 
“Saint Elmo’s Fire.” 
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Foodborne pathogens are an even greater concern, and those causing significant health 
problems in the US in recent years include Escherichia coli O157:H7, Salmonella, 
Listeria, Campylobacter, Cryptosporidium, Cyclospora, and Hepatitis A.  Corruption of 
the domestic food supply with these and other endemic agents is already a tremendous 
societal burden. Unintentional contamination of food supplies is devastating, and the 
terrorist threat in the food arena is almost incalculable.   
 

 E. coli O157:H7 has caused numerous foodborne disease outbreaks in the US in the 
1990s.  Hundreds of people have become sick and many have died.  Hudson Foods is 
a recent example of the economic impact of E. coli O157:H7.  That recall of millions 
of pounds of ground beef caused this viable company to be sold at a fraction of its 
pre-recall value. 

 
 Listeria monocytogenes is human pathogen that causes significant health problems, 

including miscarriages, meningitis, encephalitis, and death.  Listeria can contaminate 
many different food products, but three major outbreaks since mid-1998 have affected 
deli meats and hot dogs.  Millions of pounds of meat products were recalled in the 
US. At least 20 peopled died and 5 women had miscarriages during the first of these 
outbreaks. In the most recent example, a Michigan firm filed for protection under 
Chapter 11, allowing corporate reorganization after a Listeria recall. This company 
has undertaken an extensive program under the direction of K-State researchers to 
assure that the company has the most comprehensive food safety program in the US. 

 
 Cyclospora is a food-borne protozoan pathogen that has recently resulted in outbreaks 

tied to fresh produce imported into the US. This organism can cause enteric infection, 
loss of appetite, diarrhea, and death in immuno-compromised individuals. This has 
resulted in the allocation of significant US resources for evaluation of foreign 
producers, to help ensure the safety of imported products. 

 
 
RESPONDING TO THE THREATS: 
 
Prevention is always the preferred option for dealing with endemic or exotic threats to 
our food crops, food animals, or domestic food supply.  However, when prevention isn’t 
possible, rapid response to contain the threat is the next best course of action.  The food 
safety and security program provides preventive measures and rapid response alternatives 
for endemic and emerging biological threats.   
 
THREAT PREVENTIVE MEASURE RAPID RESPONSE 
Food crop pathogens & toxins Breeding and engineering food 

crop multi-agent resistance 
Identify causal agent; isolate 
and destroy affected crops 

Food animal pathogens & toxins Surveillance and vaccination 
against projected threats 

Quarantine, diagnose and treat, 
or destroy affected animals 

Human pathogens & toxins Surveillance & decontamination 
of tainted food products  

Identify contamination source; 
recall products; contain threat 
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AGRICULTURAL BIOTECHNOLOGY AT KANSAS STATE UNIVERSITY: 
 
Kansas State University, because of its location and research mission, is poised to have a 
significant impact on agricultural bioterrorist threats.  K-State is located in the heart of 
the central United States, in a region having an economic dependence on food and fiber 
production.  Because of K-State’s locale, it is an ideal place for research infrastructure 
development.  The facilities will be easily accessible and available for both federal and 
neighboring-state collaborators. 
 
K-State has a comprehensive research mission in food production and in food safety 
biotechnology (see Attachment 1).  One hundred and twenty faculty scientists are 
involved in this agricultural biotechnology enterprise (for a listing, see Attachment 2).  A 
large part of this effort is focused on understanding the basic principles of cellular and 
molecular biology, building the foundation for the practical application of these 
principles in fostering food production and safety. For example, there is a strong 
emphasis in understanding the role of genetics in development using model systems 
ranging from plant (wheat, rice, sorghum, soybean, and Arabidopsis) to animal (insect 
pests of grain, nematodes, and cattle) to human.  
 
Plant Biotechnology: A strong collaborative team of researchers seeks to apply basic 
biological principles to enhance plant-related agricultural production.  For example, the 
Wheat Genetics Resource Center is a repository of important germplasm for the 
development of new wheat varieties.  Kansas State University has been active in the 
release of wheat varieties which resist environmental stresses, in the development of 
wheat varieties with improved grain characteristics, and in the development of wheat 
varieties genetically engineered to resist plant pathogens. 
 
Especially important in a focus on bioterrorist threats is an understanding of how plant 
pathogens devastate cereal crops, and how plants may mount a defensive response. 
Kansas State University researchers have developed expertise in understanding bacterial, 
fungal, and viral plant pathogens, and in deploying defense response genes in the genome 
of the cereal crop. However, research to combat agricultural terrorism cannot be 
conducted by KSU alone.  It will be essential to link basic research and monitoring 
activities with other strong institutions in the region and with international alliances. 
 
• KSU has already initiated strong formal links with neighboring central plains’ 

institutions (University of Nebraska, Oklahoma State University, and the Noble 
Foundation) via the Great Plains Cereals Biotechnology Consortium. This 
Consortium focuses on collaborative research in understanding, improving and 
manipulating durable and broad-spectrum disease resistance in cereal crops.  

 
• KSU also has strong formal links to the two largest and most relevant international 

agricultural crop research centers: the International Rice Research Institute (IRRI, the 
Philippines) and the International Corn and Wheat Center (CIMMYT, Mexico).  
From these relationships, KSU’s expertise can be applied to address distant threats to 
global food safety and security, and they provide distant locations for evaluating 
crops in which resistance genes have been introduced. 
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Animal Biotechnology: Animal research, as well as plant research, seeks to apply the 
lessons of biotechnology to the food safety enterprise.  One important Kansas State 
University research focus is the control of infectious diseases.  For example, the 
incidence of rabies within the wildlife population is an overwhelming concern, and a 
significant K-State program seeks both to understand the disease and to develop vaccine 
countermeasures.  This is an interesting viral disease, since it illustrates the special threat 
of the epizootic interrelationship between wildlife, domesticated animals, and human 
populations as mutual reservoirs of pathogenic organisms.  Furthermore, human 
intervention in the trafficking of wildlife has played a major role in its nation-wide 
spread.  In the US, raccoons with rabies used to be confined to the southeastern United 
States, but hunters transferred about 500 wild-caught raccoons to the northeast and now 
the disease is found up and down the eastern seaboard, advancing as far west as Ohio.   
K-State research has directly contributed to the FDA approval of human anti-rabies 
vaccines.  Research here has also examined the incidence/etiology of rabies in 
domesticated wildlife species, such as ferrets.  
 
Examining the onset of diseases in domesticated animals can lead to important 
discoveries.  For example, K-State research seeks to understand the cell biology of 
Cryptosporidium parvum and Giardia as animal intestinal pathogens, and to understand 
how water quality intervention can limit the spread of these in both domestic and wildlife 
populations.  Examining the cell biology of viral infections can lead to similar 
discoveries, and K-State has historic research strength in examining virus/cell 
interactions of a number of important viral species. 
 
Animal infectious disease research can also be used as a model for human infections.  In 
certain instances, the identification of animal models has been recalcitrant, limiting the 
opportunities to devise countermeasures or vaccines. For example, food contamination 
with E. coli O157:H7 has caused considerable concern, yet few animal model systems are 
available to study how disease occurrence can be countered. One K-State research 
program is in place that may provide an animal model for understanding the efficacy of 
this microbe in humans.  
 
Clearly, our best defense against bioterrorist threats is to understand the pathogenic 
organisms and the mechanisms by which they infect their hosts.  With this information 
and through research, we can develop diagnostic tests, preventative regimes, and 
treatment countermeasures.  K-State brings a strong collaborative team of researchers to 
this enterprise (see Attachment 2).  However, a national thrust will be needed in this 
arena, and K-State has taken a leadership role in national and regional partnerships for 
the safety of food animal production. 
 
• KSU is a member of the Food Animal Production Medicine Consortium, with the 

University of California at Davis, University of Illinois, Michigan State University, 
University of Nebraska, and University of Florida.  This Consortium has provided 
much of the leadership in the area of pre-harvest (on-farm) food safety (theory and 
research).  KSU has been a leading partner in the Consortium research. 
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Food Biotechnology: Research into the post-harvest processing of plant- and animal-
based foodstuffs has also focused on food safety, with K-State emerging as a national 
leader in this area (see Food Safety News, Attachment 3).  For example, a collaborative 
group of investigators have contributed significantly to the general area of meat animal 
processing, focusing their efforts on two broadly defined problems. 
 
First, they have been active in developing methodologies for the detection and 
identification of foodborne pathogens.  They are internationally recognized for advances 
in rapid methods for detection and enumeration of microbial and chemical contamination, 
and these methodologies are refined and brought to the user communities by annual 
workshops.   
 
Second, they have been active in the development of pathogen intervention technologies, 
and have provided the meat processing industry with alternative methods for assuring that 
foodborne pathogens are eradicated on the product before shipment from the plant. 
Highly effective intervention steps have been widely adopted by the meat and poultry 
processing industry.  
 
One part of intervention, when considered within the context of an agricultural 
bioterrorist threat, is that of access.  It has been estimated that 30 grams of the toxin ricin, 
easily concealed in a pocket, could lethally poison 150 pounds of meat, enough to 
produce 1,500 hot dogs.  K-State has expertise in security procedures that could limit the 
access of bioterrorists to animal processing facilities.  These are important areas of focus, 
since the CDC has estimated between 6 and 33 million illnesses annually are caused by 
foodborne pathogens in the US, with perhaps as many as 9,000 deaths.  
 
Clearly, K-State has research capabilities that can be directed against agricultural 
bioterrorist threats, however a national effort is needed.  K-State has taken a leadership 
role in developing consortia that should be an asset in this research arena: 
 
• Food Safety Consortium.  KSU (beef), University of Arkansas (poultry), and Iowa 

State University (pork) have collaborated for over a decade in research, education, 
and technology transfer. 

 
• National Alliance for Food Safety. Twenty universities, three USDA agencies, and 

industry and consumer groups have joined forces to better plan and coordinate 
national food safety initiatives. 

 
• North American Agromedicine Consortium.  This K-State/University of Kansas 

Medical Center partnership permits Kansas to enter an 18-state alliance on health 
safety issues covering the entire agricultural sector.  

 
• Farmland Industries Research Alliance. The goal of this K-State/Farmland alliance is 

to enhance research in animal nutrition, feed manufacturing, and safety and to reduce 
costly duplication of university/industry research activities. 

 
Support Capabilities: K-State has invested in specialized research facilities and 
programs that benefit the researcher focusing on food safety.  Likewise, these could aid in 
research to counter bioterrorist threats. 
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• Electronics Design Laboratory (EDL).  The EDL staff are expert at developing 

electro-optic and remote sensing systems, instrumentation systems involving data 
acquisition and signal processing, and novel sensors (see Attachment 4).  Detecting 
and tracking pathogens in food crops and food animals are national priorities, and the 
EDL can be a partner in developing novel applications of advanced technology.  The 
ideal biological detection and disease management system would minimize human 
contact with infected materials, permit rapid surveying of large plant or animal 
populations, and differentiate pathogenic and non-pathogenic agents from natural 
backgrounds and interference.  The EDL staff has a track record of achievement in 
the development of novel sensors.  Their existing partnerships with K-State 
researchers, as well as a growing alliance with federal research laboratories, make the 
EDL uniquely positioned to provide system-level solutions to rapid disease detection 
and monitoring needs. 

 
• Geographic information systems (GIS), remote sensing, and image analysis.  A 

collaborative team of K-State investigators has acquired the baseline data and the 
expertise needed to provide epidemiological assistance in countering bioterrorist 
threat activities.  The geographic analysis technologies of remote sensing and GIS 
provide important ways for K-State researchers to assess environmental change. 
Capabilities can be summarized as measurement, mapping, monitoring of change, and 
modeling of the environmental system.  Two decades of satellite imaging data, 
produced in part by NASA’s Mission to Planet Earth initiative, provide baseline 
information for understanding environmental change.   
 
The current K-State focus is on two parameters in the environmental change process.  
First, researchers are examining the impact of human land use practices on 
environmental change.  Land, taken out of cultivation and/or farmland use, is 
subjected to different pressures and this results in a different landscape ecology.  For 
example, prairie taken out of cattle grazing has caused the expansion of eastern red 
cedar trees into the Flint Hills rangeland areas.  Ongoing work is documenting the 
importance of land cover change associated with dryland crop rotation relative to the 
longer-term trend toward an increased amount of acreage in irrigation.  Second, 
researchers examine the impact of weather, such as rainfall, on environmental change.  
With these techniques and baseline data, this interdisciplinary team can: (1) use 
remote sensing techniques to diagnose the difference between healthy and stressed 
vegetation; (2) assess the magnitude of the stresses; (3) map patterns to document 
change (such as the spread of an invading disease in a cropland); and (4) devise 
models to characterize how invasions occur and to characterize the impact of 
countermeasures. 

 
• Biotech Core Laboratory (BCL).  The BCL has both synthetic and analytical 

capabilities that could help to detect and ameliorate peptide/protein biohazards.  Four 
peptide synthesizers can produce peptides up to 50 residues in length, and BCL 
expertise has used this strategy for preparing domain-specific immunological probes 
in rabbits.  Such probes may be of value in rapid detection strategies.  Two peptide 
sequencers and a time-of-flight MALDI mass spectrometer are analytical tools that 
may provide a means to identify unknown peptides or toxins.  The BCL has active 
collaborations across the K-State campus, and growing partnerships with industry. 
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• Economic Modeling: Natural or man-made disasters can have significant short-term 

and long-term economic impacts on the agricultural economy.  Of course, factors 
such as the size of the geographic region affected, the importance of the region to the 
world’s supply of various commodities, and the long-term effect on the production 
capability of the land would determine the magnitude of the economic impacts.  
Agricultural policy simulation models will be used to estimate the economic impacts 
of various natural or man-made disaster scenarios on agricultural commodity supply 
and prices.  Estimates of reductions in crop yield and livestock production provided 
by agronomists and livestock production specialists will be entered into the policy 
simulation model and ten-year policy simulations will be completed.  These 
simulations will provide estimates of the impact of the disaster event on total 
production; use of fertilizers, agrichemicals, seeds, and other inputs; commodity 
prices; and agricultural income in production regions across the United States.  
Impacts on worldwide food balances, including trade flows and world price, can also 
be estimated for the ten-year period. 
 
At the state level, a 69-sector, survey-based input-output model of the Kansas 
economy has been developed.  This model is a quantitative framework of analysis for 
measuring the complicated interdependence of industries in the Kansas economy.  
The model measures the sales of each Kansas industry to the other Kansas industries 
and to industries outside Kansas.  It also measures the purchases of inputs of each 
Kansas industry form other Kansas industries and from industries outside Kansas.  
The model has output multipliers for each of the 69 sectors.  For example, the 
multiplier for heavy construction is 2.765.  Thus, if a disaster reduced output in the 
Kansas heavy construction industry by $50 million, the negative effect on the Kansas 
economy would be $138.25 million.  This modeling capability will allow Kansas 
State to predict and analyze the economic outcomes of agricultural bioterrorist acts. 

 
• Communication and Outreach System: K-State has developed an extensive 

communication and outreach system that enables researchers, educators, and 
clinicians to engage in consultation and provide services throughout Kansas and the 
nation.  The Regents Educational Communication Center (ECC) on the K-State 
campus and the National Agricultural Satellite Service, A*DEC (formerly, AgSat), at 
the University of Nebraska, in combination with K-State's charter membership in 
Internet II, places K-State at the hub of a communication system that would play a 
central role in any crisis.  In addition, the Cooperative Extension Service at K-State 
has extensive experience in dealing with crisis communication.  This system was 
tested fully during the 1993 floods and the aftermath provision of family and 
community support services. 
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FOOD SAFETY & SECURITY DUAL-USE RESEARCH: 
 
Conceptual Basis: The integrity of our nation’s food supply has been an historical, 
significant, and comprehensive issue in public health and safety.  It is an issue that rightly 
consumes considerable resources.  For example, local, county, and/or statewide level 
programs are in place to regulate the sanitation conditions in areas of public food 
preparation.  Restaurants are regulated and inspected.  School cafeterias are scrutinized 
for microbiological safety and for the integrity of food preparation procedures. The 
application of food-safety microbiology is enforced at significant cost to the taxpayer.  
 
On the regional front, food safety issues have motivated interstate collaboration on a 
variety of issues.  Most of these focus on matters that strike at the economic core of 
regional interests.  For example, a long-standing interstate collaboration funded by the 
USDA focuses on understanding the epidemiology of wheat leaf rust in the annual spread 
of the disease from the Gulf of Mexico to North Dakota, following the seasonal 
progression of wheat production in the central US region.  
 
Nationally, resources are in place to protect our citizens from unsafe foods, both from 
within our boarders and from our imports of foodstuffs.  A nationwide system of 
production inspection protects our animal food-processing program.  Considerable 
investments in local, statewide, regional, and national programs are in place to assure our 
citizens’ trust in the foods that they consume.  This infrastructure can be applied, in a 
dual-use manner, to food safety issues that might be impacted by agricultural 
bioterrorism. 
 
The previous section, Threats and Capabilities, outlined three special areas of concern in 
the continuum of “field to fork” processes.   That section cited known concerns about the 
introduction of exotic pathogens, whether inadvertent or intentional, into three levels of 
our national food crop/food animal/food production safety continuum: 
 

 Crop plant production could be compromised by plant pathogens: Clearly, plant 
diseases have the potential to destroy large acreages of crops covering very large 
areas and to spread across continents in only a few seasons.  The threat they continue 
to pose to global human food security is unquestioned.  However, even plant 
pathogens and their relatives that might cause little direct losses can produce 
powerful toxins that, among other effects, can lethally contaminate food supplies.  
KSU expertise is focused on the resistance of cereal crop plants against their 
pathogens. We have expertise in the basic cell biology of resistance, both systemic 
and acquired, and we seek to understand how to deploy resistance genes to affect 
long-term, durable resistance against a host range that includes many dangerous 
exotic agents. 

 
 Food animal herds could be compromised by tainted feed or by a pathogen threat: 

If a pathogen strikes the food animal species exclusively, the result may be limited to 
a collapse of the food production industry.  However, many diseases of farm animals 
transcend that specificity.  Many pathogens can exist in wildlife reservoirs and, 
therefore, are epizootic.  Others can also infect human populations and, therefore, are 
zoonotic.  One example of a disease that has both characteristics is Rabies, an area of 
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considerable expertise at K-State.  We also have an emerging strength in the 
understanding of the genetics of pathogenic microbes, and are developing systems 
whereby this knowledge can be used in a diagnostic context.  Development of rapid, 
specific diagnostic tools against a variety of animal pathogens and toxins would 
provide an advantage in combating disease scenarios in crowded feedlot situations.  

 
 Foodborne pathogens or toxins could compromise food production systems: 

International examples of foodborne outbreaks that compromise production systems 
include Mad Cow Disease, a disease mandating the slaughter of 4 million cattle in the 
United Kingdom, and an embargo by the EEC that devastated the beef producing 
industry.  US national problems include E. coli O157:H7, drug-resistant Salmonella 
and Campylobacter, Cryptosporidium, Cyclospora, and Hepatitis.  KSU expertise is 
focused on the clinical detection of these pathogens, and on developing 
decontamination countermeasures that may be employed to ensure a safe food supply. 
This expertise applies to the food animal production industry, regarding both the 
prevention of and decontamination of deadly inoculations during meat processing. 

 
A nationwide investment in food safety must be focused on pre-harvest (plant and 
animal) and post-harvest (plant and animal) aspects of agricultural biotechnology 
research.  To derive the greatest returns, this investment should also be available to 
enhance research addressing agricultural bioterrorism.  
 
Two requirements appear certain.  First, there is an urgent need for food safety research 
infrastructure, especially a flexible, dual-use biocontainment facility in the food and fiber 
production region of the central United States.  Second, food safety research programs, 
like those in place at Kansas State University, must be enhanced to meet and neutralize 
emerging agricultural bioterrorist threats.  
 
Production of crops for human and domestic livestock consumption: Introductions of 
exotic plant diseases have caused catastrophic crop losses, famine, and untold suffering 
throughout the course of human history.  Ancient records from China, India, the Middle 
East, and Europe repeatedly refer to famines following blights or rust epidemics.  With 
global movement of plant material commonplace, mobile plant pathogens hitchhike with 
disastrous consequences.  The Irish potato famine, caused by Phytophthera infestans, 
inflicted massive loss of life and an exodus of an ethnic people from their homeland. 
Fungal wilts of banana and African ergot of sorghum have also caused economic and 
human health hardship.  
 
The scope for agricultural terrorism is broad indeed.  The economic impact, for example, 
of wheat exports on the central US region is astounding.  On average, Kansas produces 
495 million bushels of hard red winter wheat, representing about 40% of the US total. 
These wheat varieties account for nearly one-third of the total US wheat export, and 
could be subject to immediate embargo should diseases like Karnal bunt be introduced.  
 
To address the most likely catastrophic eventualities we must focus our research and 
germplasm development on the principal human food cereals and feed grains and their 
pathogens.  Kansas State University has state-of-the-art research facilities and world 
class scientists in most of the areas that must be addressed to prevent and combat 



agricultural terrorism.  Research strategies to minimize the terrorist threat to our food 
supplies, as a part of this agricultural homeland defense initiative, include the following: 
 

 Development of broad-spectrum resistance to diseases: This dual-use thrust involves 
the development of resistance mechanisms that will be effective against pathogens 
previously considered to be of little consequence, or even unknown.  This is in 
contrast to the current approach of breeding for resistance to specific diseases, i.e., 
the current approach focuses efforts on specific resistance to common high priority 
pathogens, and will not be as effective in protecting our crops from intentionally 
introduced exotics.  This proposal presents a change in our approach to breeding for 
resistance properties.  

 
• Kansas State University has an aggressive and internationally known research 

program on understanding and manipulating broad-spectrum resistance to 
bacterial and fungal pathogens of wheat and rice.  This program must be 
expanded to include additional microbes that are exotic to the Kansas landscape 
and that are important pathogens to our Southeast Asian allies. 

 
• Because of the importance of wheat on the Kansas economy, strong partnerships 

between Kansas State University and commodity production groups like the 
Kansas Wheat Commission have focused on wheat improvement.  One outcome 
has established the Wheat Genetics Recourse Center at KSU (URL: 
http://www.ksu.edu/wgrc/).  This group has released over forty germplasm wheat 
lines in the past 14 years (see: 
http://www.ksu.edu/wgrc/Germplasm/grmplsm.html) and maintains over 2,000 
wheat germ lines.  The latest releases have focused on genes conferring resistance 
to Spetoria nodorum, wheat curl mite, tan spot fungus, powdery mildew, Russian 
wheat aphid, and wheat leaf rust.  Therefore, they have developed wheat cultivars 
with genetic backgrounds having specific disease resistance properties, and these 
are available for the introduction of broad-spectrum resistance. 

 
• KSU is ideally situated to study dangerous pathogens to rice.  First, there is a 

major concentration of expertise on rice disease resistance and pathogens at KSU. 
This includes an understanding of the plant resistance mechanisms and of the 
genetic properties of the pathogens that elicit resistance responses.  Second, there 
is little risk to surrounding croplands, because rice is not a major Kansas crop. 
Third, much of the information generated from research on rice can be almost 
directly applied to wheat, corn, and sorghum, and these crops are a part of the 
KSU neighboring landscape. 

 
 Development of means for identifying and evaluating threats: It will only be 

possible to respond to emerging threats effectively if the responsible agent can be 
identified. And, this must include the potential for the threat to be a genetically 
modified pathogen.   

 
• The location of Kansas State University places it squarely in the center of any 

likely agricultural terrorist attack.  Thus, it is ideally suited and situated to assume 
the role of lead research and identification center.  Moreover, the biotechnological 
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expertise in a range of cereal crop pathogens makes it an ideal center for 
developing rapid diagnostic tools.      

  
 
 

 Understand the nature and evolution of pathogenesis and virulence: In order to 
predict how pathogens might be utilized by terrorists, it is essential to understand how 
pathogens cause disease in plants, and what regulates disease severity.  This requires 
fundamental knowledge of the cell biology of pathogen infection, on the genetics of 
developmental events in crop plants, and ecology of disease pathogen spread. 

 
• Kansas State has a wealth of expertise in understanding and manipulating the 

molecular and genetic basis for pathogenesis in plants in a range of viral, 
bacterial, and fungal pathogens.  This includes an understanding of the cellular 
biology of the host species, the developmental mechanisms that regulate form and 
function, and the microbial ecology of complex cropping systems. 

 
 Development of exotic resistance: Manipulation of plant disease resistance to 

pathogen attack may not be sufficient to nullify disease from genetically modified 
pathogens.  Thus, research must concentrate on the introduction of completely novel 
resistance mechanisms.  There is evidence that basic disease resistance mechanisms 
from other plants, and even animals, can be transferred to plants and remain effective. 
These should be superbly effective against a range of target pathogens. 

 
• KSU and its collaborators from the University of Nebraska and Oklahoma State 

University are actively exploring the possibility of introducing genes from other 
plant species, as well as from poultry and mammals into plants, to confer broad-
spectrum resistance. 

 
 Understand the nature and evolution of toxin synthesis by plant pathogens: In order 

to detect and neutralize mycotoxins, we must be able to identify them in all their 
variants, and determine which pathways are most easily transferred among different 
microorganisms.   

 
• KSU has scientific expertise in the genetics of mycotoxin production in the key 

fungus pathogen Fusarium.  Such rare expertise is an essential foundation to 
understanding the potential for mycotoxin production in field strains of 
pathogens.  

  
The research efforts to combat agricultural terrorism outlined above cannot be conducted 
by KSU alone.  It will be essential to link basic research and monitoring activities with 
other strong institutions in the region and internationally.  KSU investigators have 
linkages to regional partners and to international collaborators in the arena of plant 
molecular biology and food crop safety. 
 
Safety of food animal health: As has been the case with food crop plants, an 
introduction (either inadvertent or intentional) of pathogens to food animal production 
systems has the potential to be economically devastating.  A crushing blow to the British 
livestock industry occurred by the discovery of Mad Cow Disease (BSE), causing the 
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destruction of about 4 million animals, with less than ten percent actually having the 
disease.  Foot and Mouth Disease was found in California in the 1920s, and a large 
number of animals were destroyed.  Foot and Mouth Disease is currently found in Cuba, 
and this Caribbean nation is almost certain to reenter the US trading sphere within the 
next decade.  Perhaps the most pernicious type of pathogen is one that is extremely 
deadly, yet with an onset time long enough to permit animal shipment (and subsequent 
infection of other herds) before the disease is noted.  Johne’s disease is one such 
pernicious disease, caused by Mycobacterium paratuberculosis.  It is highly contagious 
and develops slowly in cattle and sheep.  Most infected cattle only show signs of the 
disease after five years of age, and although they appear hungry and alert, they lose 
weight, waste away, and eventually die. 
 
The health of the nation’s food animal production requires: (1) a rapid detection of 
infected animals; (2) cessation of shipment when there is a danger of animals spreading a 
disease; (3) quarantine of infected herds; and (4) application of effective countermeasures 
to eradicate the disease while minimizing animal pain and suffering.  A long-term 
strategy should be devised for the tracking of disease-free animals, for their certification 
as “disease-free” by reliable diagnostics, and for the capacity of logging a national 
database for these activities.  Such a strategy should be thought-out in advance of a tragic 
event similar to the BSE outbreak in Britain, and should be a partnership between the 
federal government, state agencies, and commodity producing groups.  
 
Three areas of research activities are needed to meet the US national food animal safety 
needs: 
 

 Rapid, reliable, and sensitive diagnostic tools: In order to detect infected animals 
and infected animal food products, reliable diagnostic tests are required.  Current 
clinical methods in the detection of agricultural pathogens, although reliable, are 
slow, costly, relatively insensitive, and greatly limit the numbers of tests that can be 
performed.  For example, consider the standard tests for E. coli.  The US production 
of ground beef exceeds 7 billion pounds per year.  Less than one ounce in every 1.2 
million pounds is tested for E. coli content.  Current practices are not in step with 
emerging potential. Rather, the goal should be to detect the pathogen in the animal 
before clinical manifestations are apparent.  Our research goal is to develop such 
sensitive and rapid techniques, and K-State researchers have an expertise in these 
critical activities. 

 
• KSU has developed a number of Enzyme-Linked Immunosorbent Assays 

(ELISAs) for use in clinical settings.  These include the use of ELISAs in the 
determination of ferritin levels in the serum of dogs and cats, and for the rapid 
detection of Bovine Herpesvirus-1 in cattle.  Similarly, ELISAs are under 
development for pneumonic diseases of cattle, and that can detect surface 
antigens and secreted antigens of Pasteurella haemolytica and P. multocida.  
Certain products, such as novel monoclonal antibodies against Bovine 
Coronavirus Type III, are already licensed to a major pharmaceutical company 
and are nearing commercialization.  

  
• PCR-based technology holds the brightest future for diagnostics that can 
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specifically distinguish pathogenic strains (from non-pathogenic variants or 
related species), can have a high though-put of diagnostic tests, and can deliver 
reliable results at modest costs. The use of this method to aid in Rabies diagnosis 
is proposed, with a short-term goal to develop a PCR-based test that can 
distinguish virus strains circulating in the midwestern region.  The long-term 
goals are both to increase the database on the occurrence of the virus in this 
region, and to develop technology that can identify the virus before clinical 
manifestations and at a time when vaccination countermeasures would still be 
effective.  Developing PCR technology for detection strategies of Rabies would 
complement a K-State leadership role in the understanding of this 
epizootic/zoonotic disease and in the development of vaccine-based 
countermeasures. 

  
• K-State expertise in developing nucleic acid-based pathogen detection systems 

has grown during the past decade.  These include PCR-based procedures for a 
number of infectious agents, such as Eperthrozoon suis, Bovine Respiratory 
Syncytial Virus, Cryptosporidium parvum, Salmonella, and E. coli O157:H7.  Our 
next step, and a critical feature of our activities here, is to develop these as 
automated systems for veterinary medicine diagnostics, food safety monitoring, 
and food animal disease-free certification purposes.  Toward this end, 
partnerships with industry have been developed, and these industries will be 
critical players in helping us protect the nation against agricultural bioterrorist 
threats. 

 
 Assessing the efficacy of the rapid procedures in the food-processing continuum: 

Many foodborne pathogens are inadvertently introduced into the food production 
chain at the production (on-farm) level.  Cross contamination and spread of 
contamination occurs readily in the highly concentrated food-processing sector where 
there is a mixture of raw food products from a large number of different on-farm 
sources.  While control measures at the processing level must be part of the strategy 
to assure food safety, the incidences of diseases caused by E. coli 0157:H7 have 
increased despite the fact that many new control measures have been imposed in meat 
processing plants during the past 5 years.  As a result, there is a strong research need 
to examine the extent to which food safety risks continue, as infected animals (from 
sub-clinical to acute infection levels) are processed.  There is also a research need for 
a facility that permits the study of infection of food animals, coupled with the 
processing of those animals, in the assessment of safety risks and the application of 
countermeasures.  This capability does not currently exist anywhere in the United 
States.  The proposed physical infrastructure enhancement (described in the next 
section) will provide such a facility.  

 
• A partnership between Kansas State veterinary clinicians, animal health 

physiologists, and animal science/industry practitioners is poised to examine the 
impact of sub-clinical infection of food animals on the safety issues impacting 
food animal processing.  This interaction, coupled with the proposed BL-3(Ag) 
facility, would bring K-State’s leadership role in this arena to world-class 
prominence.  The facility would provide an enhanced venue for regional, national, 
and international collaborations.  
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 Designing a model food animal tracking system: Should our food-safety needs 

require an animal-specific disease-free credential in the future, the US must be poised 
to act.  A tracking system could be mandated, should the US food animal safety 
industry be faced with an exotic disease.  The British response to the Mad Cow 
Disease, as extended to the EEC community, provides a model response to a 
devastating economic scenario.  As of 1998, Britain had issued over 5 million cattle 
“passports” that track the pedigree and disease-free status of individual animals, 
applying it to imports and domestic production and to beef and milk production.  It 
took years and the destruction of millions of cattle to solve the embargo-related 
economic disaster in Great Britain.  This type of system, should it be necessary in the 
US, would require an adequate disease diagnostic system coupled with computer-
based tracking, and it should be a priority in any emerging threat program. 

 
Integrity of food processing systems: Foodborne diseases, as they occur in the food 
animal processing industry, are vivid examples of how illness and death can undermine 
national security.  From a research perspective, they represent a cycle of research/ 
regulation mismanagement.  For example, USDA regulations and industrial practices 
mandate that processing facilities be largely free of foodborne microbes.  USDA 
regulations forbid their introduction into industrial settings.  Thus, research/teaching 
meat processing facilities that are set up according to USDA guidelines cannot use 
intentional inoculation by foodborne disease organisms as an experimental approach 
toward determining the efficacy of antimicrobial countermeasures.   
 
There is an acute need for a pre- and post-harvest food safety biocontainment research 
facility in the agricultural region of the central United States.  This will allow an 
integrated approach for inoculating animals for observation and manipulation, with the 
processing of the inoculated animals to assess the resulting food products.  Food safety 
advances will be realized only through integrated risk reduction practices combining pre-
harvest and post-harvest phases of food production. 
 
The current meat processing facility at Kansas State University is USDA-inspected and 
certified and, as such, is valuable for training students in meat science and food 
processing under current industry conditions.  However, because the facility is federally 
inspected and the product can be sold for human consumption, it is forbidden for 
pathogens to be intentionally introduced.  Tests of intervention practices and/or control 
methodologies are limited to contaminants (microbes and toxins) that are native to the 
carcasses and that are largely present in relatively low amounts.  
 
Research intervention strategies during meat processing procedures are a main focus at 
KSU.  The construction of a BL-3(Ag) facility will address a major deficiency that limits 
the expansion of K-State expertise into biosafety concerns of agricultural bioterrorism.  
 
• K-State researchers have been active in the development of pathogen intervention 

technologies, and have provided the meat processing industry with alternative 
methods for assuring that foodborne pathogens are eradicated on the product before 
shipment from the plant.  Highly effective intervention steps have been widely 
adopted by the meat and poultry processing industry.  These include, for example, 
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steam treatment of product for surface sterilization.  Continued process development 
activities will focus on exotic foodborne pathogens that would likely constitute a 
bioterrorist threat.  

 
• Partnerships with industry are in place for the use of novel strategies in process 

development activities, some based on technologies developed at K-State.  One such 
licensing partnership is with Nantek, Inc. (Attachment 5), a company developing 
novel, reactive nanoparticle products with great potential for destroying both 
biological and chemical hazards (e.g., anthrax spores and nerve gas).  Another, 
Water Technology Corporation (WTC) markets a penta-iodide resin, invented at 
K-State, that has broad-spectrum water sanitation properties.  These partnerships will 
be expanded in the research efforts focused toward agricultural bioterrorist threats.    

 
The goal of developing processing procedures that ensure product safety is closely 
coupled to a need for detection systems that rapidly, reliably, and sensitively identify 
foodborne pathogens. K-State researchers have an emerging expertise in the use of 
modern molecular and nucleic acid based technologies for such industrial-based 
diagnostic operations.  These industrial-based diagnostic tools are complementary to the 
clinical methods that are proposed above. 
 
• K-State investigators in the clinical science disciplines have been using PCR 

technology to develop probes that are specific to virulent subspecies of Rabies, 
Eperthrozoon suis, Bovine Respiratory Syncytial Virus, Cryptosporidium parvum, 
Salmonella, and E. coli O157:H7.  Critical to their utility in an industrial setting is 
their sensitivity.  There is a need to sample small amounts of product, using sampling 
techniques that cover large volumes of product throughput, and reliably detect 
pathogen concentrations far below human health threat levels. 

• Partnerships are in place to enhance these efforts.  FoodLabs, Inc. (Attachment 6), a 
local food safety laboratory, has broad-based expertise for detecting biological and 
chemical hazards in food products.  Furthermore, the company provides custom 
solutions to industry food safety problems, preferably before a problem occurs, but 
responding to emergencies when need be.  Additionally, the K-State Electronics 
Design Laboratory (EDL, Attachment 4) has the design capabilities to help 
automate PCR-based detection technologies. The EDL also has considerable 
experience in the design and fabrication of remote biosensors that may be useful in 
this context as well. 

 
Expected Outcomes: Three independent but interrelated research themes − crop plant 
disease prevention, food animal health, and pre- and post-harvest food safety − will 
greatly improve America’s homeland defense against emerging biological threats while 
protecting our food supply and people from ever increasing endemic threats.  K-State’s 
dual-use approach will be solving today’s food crop, food animal, and food safety 
problems, while preparing to meet and defeat emerging threats of tomorrow.  The 
research strategies pursued will protect and enhance the viability of an important sector 
of our nation’s economy by providing new resistant cereal crop varieties, new sensitive 
diagnostic tools for the recognition of important pathogens and toxins, and new 
processing procedures to ensure the pathogen-free, toxin-free status of our food products. 
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 The strategies will impact the food safety and security of our nation, by focusing on 
agricultural pathogens that are likely candidates for deployment by bioterrorists.   
 
The expected outcomes of these research activities include: 
 
• Wheat, rice, sorghum, and corn engineered with broad-spectrum durable resistance. 

This resistance may extend to bio-threat species, thereby preventing outbreaks in case 
of a terrorist event.  

 
• Genetic reference libraries for pathogenicity genes of major and minor cereal crop 

pathogens, and for pathogens of important food animal species. 
 
• Genetic probes for rapid detection of pathogens, both plant and animal, constructed 

using genetic reference libraries. 
 
• Detection kits for mycotoxins in field stands of crops, in feed, and in consumable 

animal products.  
 
• Reserve resistance genes ready for incorporation into cereal genomes.   
 
• Rapid, automated monitoring systems that are useful in cereal crop fields, in a clinical 

detection of animal health threats, and in a food production setting (pre- and post-
harvest) for the elucidation of foodborne disease organisms. 

 
• Elucidation of broadly applicable means to protect food products from biological 

agents and to eradicate pathogens and toxins contaminating these products. 
 
Conclusion: The ever increasing efforts directed toward protecting American citizens in 
densely populated areas from biological and chemical terrorism will prove to be truly 
beneficial only if and when the threat becomes reality ... and, then, only if the actual 
agent used was anticipated.  The research program proposed above would yield solutions 
to everyday problems affecting our agricultural resources and domestic food supply, and, 
beyond that, it would help the nation prepare for emerging threats whether accidentally or 
intentionally introduced.  Ensuring our food safety and security by this means is a clear 
dual-use solution.   
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FOOD SAFETY AND SECURITY DUAL-USE FACILITY: 
 
An ambitious program in food safety research and education has been proposed at Kansas 
State University.  A part of this program is already in place, as an existing component of 
the overall mission of the institution.  Research programs in crop productivity, in the 
cellular biology of pathogenic infection, and in the biotechnology of food processing are 
in place.  Education and outreach activities are ongoing, with lines of communication 
open between researchers and students, concerned industry officers, and the general 
public.  This proposal seeks to enhance the existing program elements, and thus provide 
additional momentum for the positive steps that K-State activities have on the economics 
of food safety issues.  Furthermore, this proposal seeks to direct K-State activities in a 
manner that they would be useful in the event of an agricultural bioterrorist threat.  The 
complementary nature of these program elements – serving the food safety needs of the 
regional agricultural community and offering safeguards that impact the security of the 
nation’s food supply – demonstrates that this program will have a positive impact even in 
the absence of a food-related bioterrorist act. 
 
A facility is proposed that will allow the K-State research program to develop in ways 
that are currently not possible.  Furthermore, it will provide national and regional 
collaborators, both from neighboring academic institutions and from national 
laboratories, a facility that is uniquely focused on the agricultural aspects of biosafety.  
The facility would be available for routine collaborative research.  As a dual-use facility, 
it would be available for first-response needs that might arise due to food crop, food 
animal, or food safety bioterrorist activity. 
 
We propose the construction of a BL-3(Ag) biocontainment research laboratory building 
of approximately 127,000 net available square feet.  The facility, with an abbreviated 
rationale, is outlined in the pages that follow.  It is a necessity to allow K-State research 
efforts to be directed in three major ways: 
 
• The biotechnology of multi-component resistance of crop plants against pathogenic 

threats. Understanding the molecular genetic mechanisms of defining and 
transferring disease-resistance genes in crop plants is a current research enterprise.  A 
BL-3(Ag) facility will be critical in assessing the success of moving these genes into 
plants, by challenging the plants with the pathogens.  

• The clinical and diagnostic challenges of keeping the food animal supply safe. 
Many of the pathogens and toxins affecting our food animals are hazardous to 
humans as well.  A biocontainment facility is required to work safely with these 
biological agents.   

• The biotechnology of biosafety in food production activities.  Current facilities, for 
example, do no permit the introduction of foodborne pathogens to the product in 
food-production trials, in order to assess the efficacy of detection and countermeasure 
technologies.  
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ADVANCED EDUCATION COMPONENTS: 
 
A comprehensive program of information transfer to students and to the general public is 
an integral component of the food safety research enterprise at K-State.  The elements of 
this comprehensive program that focus specifically on the general public and on the food 
production industry will be elaborated in a section on Public Outreach Components.  In 
this section, we consider the formal graduate education mission of K-State, an explicit 
charge to the institution by the State of Kansas to provide graduate training to its citizens. 
Since an excellent graduate educational program has been developed in food safety 
biotechnology for the Kansas citizen, additional resources could be used to apply this 
program as well, in a dual-use manner, to the objectives of the homeland defense 
initiative as it relates to the agricultural bioterrorist threat.  
 
The goal of this graduate educational process is one of training, to provide the student 
with the necessary skills to excel in tasks relating to food safety issues.  As we will 
describe, education is not place-bound, and not confined within the boarders of the KSU 
campus.  Graduate education programs have been developed to bring knowledge into the 
workplace.  With additional resources, for example, educational programs could be 
delivered to first-responding National Guard members to provide them with skills 
needed in coping with food safety concerns, or to the other Armed Forces personnel who 
will be active in homeland defense activities.  Graduate programs could be developed 
that would benefit the technical support staff of federal installations, such as Fort Detrick, 
that are tasked with biosafety issues. 
 
Graduate education provides skills to the post-baccalaureate student.  On one hand, these 
skills could be directed toward the acquisition of new knowledge.  These skills could be 
related to food safety biotechnology research, and doctoral as well as postdoctoral 
training programs prepare students for the rigors of the research laboratory. Furthermore, 
these skills could involve research in communication effectiveness during crisis episodes, 
and we will describe graduate research activities in understanding the leadership skills 
necessary in government/citizen crisis communication.  On a more applied scale, these 
skills could be related to workforce needs, and we will highlight Masters degree 
programs and graduate certificate programs that have been designed to provide 
employees with graduate credentials to improve job performance.  This training could 
provide skills in specialty areas, for example in toxicology, DVM specialties, or 
international relations. The Kansas State University Graduate School administers these 
programs. 
 
A complete listing of the graduate degrees and credentials currently in place are given at 
the end of this section.  This sterile listing belies the dynamic nature of the K-State 
graduate education enterprise, as evidenced by the following concepts: 
 
• The intimate relationship between graduate education and research in the food safety 

biotechnology fields.  The KSU Graduate Faculty members working in natural 
science disciplines strongly believe that research and graduate education are two 
sides of the same coin.  Students are trained, not merely to provide them with facts, 
but to give them the research skills to discover the facts.  This research-based 
education, although also present in many Masters degree programs, is expected at the 

 32



 

doctoral level.  That the food safety biotechnology faculty members were awarded 
nearly $9 million in extramural research funding last year attests to the strength and 
success of this research/graduate education approach.  A component of the program 
that we propose here will enhance this already-successful enterprise and will focus 
the research and training activities of this successful faculty group toward food 
safety/agricultural terrorist concerns. 

 
• The value-added nature of cross training graduate education activities.  Often, 

knowledge in an area that is apart from one’s specialty can have a value-added impact 
on one’s performance within one’s specialty.  Skills in business administration, for 
example, may help the biologist prepare for a job in the industrial workplace. 
Graduate training in mass communication may help the National Guard first-
responder, as might an understanding of the cell biology nature of a bioterrorist 
threat. Graduate-level training in leadership skills, or an understanding of 
international relations as they gave rise to the culture of terrorism, may be an asset for 
many Armed Forces personnel. Funding is requested here to amplify the cross-
training graduate activities focused on food safety/agricultural bioterrorist concerns. 
 We see the recently developed Graduate Certificate Program as being an ideal 
vehicle for this process. 

  
• Special relationships exist between K-State and its neighboring military installations 

of Fort Leavenworth and Fort Riley.  K-State and its Armed Forces neighbors have a 
history of educational collaboration at both the undergraduate and the graduate levels, 
and additional relationships of this type are being sought out.  At the undergraduate 
level, K-State offers a curriculum on the Fort Riley military base that can lead to an 
associate degree.  Credits can apply toward a bachelor’s degree, if additional 
coursework is taken on the K-State campus.  Graduate work is also possible on the 
military base.   For example, an assessment documented the need for a Masters in 
Engineering Management to complement the curriculum of the U.S. Army Command 
and General Staff College and this has been a highly successful educational initiative 
within the K-State College of Engineering.  In 1987 (and running until 1997), a 
special Army program directed by the Chief of Chaplain’s office in the Pentagon 
created the Army Chaplain Advanced Life Training Program on the K-State campus. 
 These examples document the history of K-State/military educational activities, and 
suggest that further opportunities may exist to reinforce the objectives of this 
agricultural bioterrorist threat initiative.  Funds are requested to (1) identify areas of 
mutual concern, (2) develop educational programs that meets the need, and (3) 
expand the coverage nationally beyond the central plains region. 

 
• K-State’s food safety research and graduate education is international in scope, 

having partnerships with allied nations in food safety concerns. Since 1967 through 
AID contact, K-State has been providing technical assistance in food, feed and grain 
drying, storage, handling, transportation, processing, and marketing on a worldwide 
basis.  We belong to three consortia that facilitate faculty participation in 
international activities: Mid-America International Agricultural Consortia, Mid-
America State University Association, and the Southwest Alliance for Latin America.  
Since 1977, KSU has been involved in the Integrated Agricultural Production and 
Marketing Project in the Philippines.  This is complemented by the cereal grain 
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education/ research collaborations between the KSU Plant Biotechnology Center and 
the International Rice Research Institute in the Philippines, which has several 
documented collaborative training successes in the cereal grain food safety arena, and 
with the International Corn and Wheat Center in Mexico.  With additional funding, 
these partnerships can be strengthened in the agricultural bioterrorist threat arena. 

 
Biotechnology Research and Graduate Education: Doctoral level training implies 
both a deep understanding of the intellectual context of a discipline and an independent 
scholarship that adds to that intellectual context.  At the end of this section, there is a 
listing of the 6 EdD and the 30 PhD programs offered at Kansas State University.  The 
PhD programs in Economics, Engineering, and Human Ecology offer a total of 14 areas 
of special concentration.  Three of the 30 PhD programs⎯Biochemistry, Foods and 
Nutrition, and Genetics⎯are interdisciplinary, with faculty members from several 
departments and colleges collaborating for the purposes of PhD level training.  
 
Doctoral training in the areas of food safety is largely focused on biological science or on 
the applied application of biological science.  The following programs will play a major 
role in the training activities described in this proposal: 
 

 Biochemistry, Biology, Genetics, and Microbiology: These basic science programs 
provide the cell biology and molecular genetic training that underlies the extensive 
use of these concepts in agricultural bioterrorism concerns.  Specific areas of interest 
include virology, bacteriology, the cell biology of toxin production and excretion, 
immunology, and the molecular events associated with pathogen association with 
host species. These programs need the continual infusion of equipment infrastructural 
support that makes the program faculty competitive in the extramural funding arena, 
and graduate assistantship packages that will attract highly qualified students. 

 
 Agronomy, Genetics, and Plant Pathology: Training is focused on understanding 

the genetics of crop plants, and using that information to increase the viability of 
plant production in stressful environments.  A strength of these programs is an 
expertise in the mechanisms by which plants respond to pathogens, and a growing 
research/educational interest in strategies for deploying defense response genes. 
These programs need the continual infusion of equipment infrastructural support that 
makes the program faculty competitive in the extramural funding arena, and graduate 
assistantship packages that will attract highly qualified students. 

 
 Animal Science, Veterinary Pathology, and Veterinary Physiology: Research and 

training delves the causes and countermeasures to food animal diseases, and the 
technology of food production safety as applied to food animal production.  These 
programs need the continual infusion of equipment infrastructural support that makes 
the program faculty competitive in the extramural funding arena, and graduate 
assistantship packages that will attract highly qualified students. 

 
 Food Science, Foods & Nutrition, and Foodservice & Hospitality Management: 

Research and training is focused on the food utilization side of food safety. 
Interestingly, these have been programs that have interested senior military career 
officers who have taken furloughs to pursue advanced degrees. Competitive stipend 



 

packages are needed to attract highly qualified students, and formal interactions could 
be put in place to encourage senior officers to acquire their advanced degrees via 
these programs. 

 
Graduate Programs that Meet Professional Needs: Graduate programs that are 
designed to meet professional are offered largely at the Masters and Graduate Certificate 
levels.  These provide the student with an intellectual context of the discipline, and 
professional skills to meet workforce objectives.  As shown in the accompanying list, 
Kansas State University offers 63 masters degrees, of which 9 are Masters of Arts and 43 
are Masters of Science. 
 
Several of these masters programs were initiated in response to workforce needs, and are 
offered to students in the workforce by distance-learning techniques.  For example, the 
Masters in Engineering Management can be taken by off-campus students, and has a 
strong relationship with the U.S. Army Command and General Staff College in Fort 
Leavenworth. Similarly, the Masters in Computer Software program can be taken in a 
distance learning environment and one Computer and Information Science course is 
listed in the Kansas State University Graduate Catalog as offered at Fort Leavenworth 
only.  A need was recognized in the electrical power industry for a graduate credential in 
electrical power distribution, and a Masters degree having this thrust was developed by 
the Department of Electrical and Computer Engineering. Three additional engineering 
degrees, in chemical engineering, civil engineering, and electrical engineering, are 
offered in a distance learning mode. 
 
One distance-learning program, the Masters in Agribusiness, has its focus on the food 
product professional and therefore serves the same clientele as the food production safety 
initiatives.  This has been developed by the Department of Agricultural Economics 
faculty, and is one of two such programs in the US. 
 
The K-State School of Journalism and Mass Communications offers a Masters of Science 
degree in mass communications.  One emphasis in this program in on public relations, 
and program faculty members, who have interests in crisis communication issues, have 
expressed interest in developing graduate-training programs in the agricultural 
bioterrorism arena. 
 
Graduate Certificate Programs: K-State is developing a suite of graduate programs 
that meet specific needs. These provide the student with a Graduate Certificate, which is 
a non-degree credential documenting the mastery of a defined body of information and is 
less extensive than a Master’s degree.  These programs provide the advantages of: 
 

 Flexibility and rapid response: Decisions on the feasibility and implementation of 
these programs as internal to K-State, and we can offer programs that have a market 
and which make sense within the perspective of food safety and agricultural 
bioterrorism threats. 

 A documented credential: A certificate program completion will be documented on 
the K-State transcript. 

 Interdepartmental and inter-college cooperation: Some of the best graduate 
certificate programs are interdisciplinary in nature, and can combine the strengths of 
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several disciplines and colleges. 
 
Three independent goals motivate us to provide these non-degree credentials to our 
students.  
 
• First, such credentials provide value-added opportunities to our existing graduate 

students. For example, a student in political science can earn a credential in 
international service, and enhance his/her job prospects in the US State Department. 

• Second, students in the workforce can earn credentials to enhance their professional 
advancement opportunities.  This has been the case in the K-12 education workforce. 
As the agricultural bioterrorist threat initiative becomes increasingly complex, one 
can envision credentials being valuable in this arena as well. 

• Third, students in the workforce often need encouragement to return to school for the 
purpose of obtaining an advanced degree.  We seek a mechanism to encourage highly 
qualified students to reach their full potential, and we realize that this is a goal 
mutually shared with their employers.  

 
At present, K-State offers Graduate Certificates in Community Planning, International 
Service, and Women’s Studies.  Programs that are approaching implementation or are in 
the advanced planning stages include Air Quality, Business Administration, Complex 
Fluid Flows, Crisis Communications, Material Science, Occupational Health, Science 
Communications, Toxicology, and Water Quality.  A whole host of additional Graduate 
Certificate Programs can be envisioned to meet specific national security and 
professional advancement needs.   
 
Military Graduate Student Recruitment Program: Kansas State University has 
already initiated a unique graduate student recruitment program targeting individuals in 
the military or individuals transitioning out of the military.  Compared to the vast 
majority of college campuses in America, K-State is an exceedingly military-friendly, 
veteran-friendly institution.  Manhattan, Kansas is a military-friendly, veteran-friendly 
community.  In fact, K-State and Manhattan actively seek out opportunities to interact 
with out neighbor Fort Riley.  Distance education will offer additional opportunities for 
us to reach out to military personnel across the nation and around the world.   
 
Although the Military Graduate Student Recruitment Program is in the early stages of 
development, a concise implementation plan has been formulated.  A brief program 
description and the implementation plan follow on the next few pages.   
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PUBLIC OUTREACH COMPONENTS:  
 
Agromedicine Public Health Consortium: Kansas State University is actively involved 
in an agromedicine partnership with the University of Kansas Medical Center to promote 
the health and safety of farm families and environments, agriculture workers, consumers 
of agricultural products, and associated industries.  Kansas is one of 18 states involved in 
a national agromedicine consortium which link the states’ land-grant institutions with one 
or more of their medical schools.   
 
There are many problem areas in agriculture that require health professional resources to 
identify the causes and ways to prevent them.  When farmer and related industry worker 
morbidity rises, prompt medical diagnosis and effective treatment are essential.  Further, 
all of these problem areas require educational outreach to explain, reassure, and train the 
public and the agriculture industry workers and their families about  morbidity etiology 
and the prevention, as well as other relevant health and safety promotion. 
 
The Office of Community Health in the Kansas Cooperative Extension Service has been 
facilitating discussions among faculty at KU Medical School, K-State Research and 
Extension, and KSU Veterinary Medicine.  Initial areas for partnering involve teaching, 
research, and service on a range of topics, including the epidemiology, prevention, and 
treatment of problems associated with the following: 

 
• Agricultural chemicals (toxicity, oncology, teratology, etc.), 
• Trauma from farm machinery, 
• Skin cancer, 
• Stress associated with agricultural occupations,  
• Insect- and animal-transmitted diseases and endocrinology problems arising from 

agricultural production and food processing. 
 
Agromedicine in Kansas is a flexible interdisciplinary partnership that links resources at 
the State’s land-grant university and medical center.  Faculty of the land-grant university 
provide the agricultural and veterinary medicine expertise, while the cooperative 
extension service provides the educational outreach and community-based intervention 
programs.  Faculty of the medical center provide expertise in environmental and 
occupational medicine, occupational nursing, industrial hygiene, medical epidemiology, 
risk assessment, toxicology, and a broad range of clinical services that include the 
diagnosis and treatment of cases in consultation with local practitioners.  Effective 
collaborations may evolve in areas of shared expertise, such as environmental sciences, 
toxicology, and health and safety training. 
 
The Kansas State University agromedicine partnership provides the basis for a strong 
outreach program and facilitates a rapid response to human or animal biological crisis 
issues.  This close working relationship will enable coordinated outreach programs 
targeted to public health concerns, including agricultural bioterrorist threats.  Pilot public 
health programs in Kansas dealing with emerging agricultural threats will be made 
available to the other members of the national agromedicine consortium, thereby 
minimizing the need for duplicative efforts.  This network should also be ideal for 
addressing civil-military relations’ issues that might arise in rural areas from National 
Guard or other military first-responder activities that relate to public heath. 
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Crisis Communication Network: Kansas State University has a well-established 
network for dealing with crisis communication issues – both in dealing with the crisis, 
itself, and providing training and support for professionals involved in crisis 
communication.  In addition, the Kansas Cooperative Extension Service is producing 
communication programs that are targeted to the diverse stages of a development crisis.  
During the early stages of a disaster, mass communication is important (e.g., media 
interviews, news releases, public service announcements, flyers). 
 
As the community moves past the initial shock of the disaster/crisis and into recovery 
stages or long-term coping, the survivors, special populations, and emergency workers 
are targeted with public education forums, brochures, websites, and personal letters. 
 
Sometime during the disaster, people will become more aware of their emotional needs 
and may feel distress because their natural coping skills are strained.  Communication 
targeted to re-establishing or strengthening natural support and communication networks 
in the community can begin through regular newsletters, new columns, biweekly or 
monthly public meetings, and an identified community information/recovery center or 
focal point. 
 
Finally, survivors who recover from tragedy have several characteristics.  One is the 
ability to find meaning in the tragedy and increased confidence that they can adapt to new 
situations.  As the months go by, as disaster anniversaries approach, people who are 
unable to adjust can benefit from communication strategies that provide them with some 
sense of meaning and affirmation of their resilience.  Such strategies include call-in radio 
or TV shows; special tabloids; Internet chat groups; oral, video, and written histories; and 
informal contact with natural helpers (e.g., county extension agents). 
 
K-State Research and Extension is suited to helping establish an inter-organizational 
strategy that: 
 

• Establishes a disaster communication plan, 
• Exercises and reviews that plan regularly, 
• Implements the plan during disaster, and 
• Evaluates outcomes in preparation for future disasters. 

 
It would include, for example, emergency management agencies, faith communities, 
schools, health organizations, mental health providers, businesses, governance, etc. 
 
Clearly, this crisis communication network would be ideal both in preparing for and 
responding to a bioterrorist threat to our food crops, food animals, or food supply.  The 
expertise is already here; it does not need to be recreated to deal with emerging threats.  
And, this network is also poised to address unforeseen civil-military relations’ issues.  
 
Agricultural Distance Education Consortium: The Agricultural Distance Education 
Consortium (ADEC) includes most of the land-grant universities and cooperative 
extension resources in the United States; K-State is a member of this consortium.  The 
ADEC communication network is designed to bring together people and technologies on 
an “as-needed” basis to address a problem.  It could be mobilized quickly if a crisis arises 
due to agricultural bioterrorist activity. 
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The heart of ADEC is its comprehensive network of knowledgeable experts.  The ADEC 
can almost instantaneously get the word out to every part of the nation, including sending 
warnings, collecting data and information, and distributing informational and educational 
material in text, voice and video, or in whatever mixture is needed.  Its systems are 
redundant and hybrid in nature – they do not rely on only one medium for delivery, but 
rather, use both ground-based and wireless systems. 
 
Again, there is no need to duplicate a network of this type to deal exclusively with 
bioterrorist threats.  The consortium is in place and can be adapted easily to deal with 
emerging issues and concerns.    
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FOOD SAFETY & SECURITY PROGRAM BUDGET: 
 
Part I.  Food Safety & Security Dual-Use Facility 
 
A. Construction of a BL-3(Ag) Containment Facility (Costs Phased in FY2000-2005)  
 
  

A.  Construction   
 1. Building $37,855,400  
 2. Special Utilities, Security, Site concerns 15,000,000  
 3. Fixed Equipment 7,750,000  
          Total construction  $60,605,400 
B. Other   
 1. Fees – 15% 9,090,810  
 2.  DOAS/Facilities Planning – 2% 1,212,108  
 3.  Contingency – 10% 6,060,540  
 4.  Landscape – 1% 606,054  
 5.  Movable Equipment/Furnishings  2,850,000  
 6.  Miscellaneous – 3% 1,818,162  
            Total other  $21,637,674 
Total Facility Construction  $82,243,074 

 
 
B. Facility Operations (Annual Expenditures Beginning in FY2005) 
 
 

A. General Building   
 1. Custodial, maintenance $   386,625  
 2. Operating expenses 109,781  
 3. Utilities 626,507  
           Total A. (beginning FY2005)  $  1,122,913 
    
B. BL-3(Ag) Specific   
 1. Salaries: compliance and occupational safety 

(3 positions) 
375,000  

 2.  Operating funds (special BL-3 maintenance, 
special animal care upkeep) 

75,000  

 3.  Salaries: Senior animal care technicians (3 
positions) 

225,000  

 4. Salaries: Animal care technical and student 
support staff (6 positions) 

300,000  

        Total B. (beginning FY2005)  975,000 
    
C.  Building Core Administration   
 1.  Salaries:  (administrative core facility 

director, 2 support staff, student help) 
225,000  

 2.  Electronic library and computer support (2 
person staff) 

150,000  

 3.  Office expenses and electronic supplies 20,000  
    
      Total part C.  395,000 
    
Total Facility Operations  2,492,913 
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Part II.  Food Safety & Security Dual-Use Research 
 
 
A.  Protection of Crops for Human and Livestock Consumption   
 Senior level staff scientist positions (3) 280,000  
  Molecular geneticist (Res. Assist. Prof.)   
  Mycotoxicologist  (Res. Assist. Prof.)   
  Bioinformation specialist (Res. Prof)   
 Postdoctoral support staff  (10) 330,000  
 Technical support/research assistants (10) 300,000  
 Summer salary (9 month faculty) 50,000  
 Consumable research supplies & services 150,000  
  Total for A.  1,110,000 
B.  Safety of Food Animal Health.   
 Senior level staff scientist positions (3) 280,000  
  Microbiologist/infect. disease (Res. Asst. Prof.)   
  Molecular toxicologist (Res. Asst. Prof.)   
  Molecular diagnostics (Res. Prof.)   
 Postdoctoral support staff (10) 330,000  
 Technical support/research assistants (10) 300,000  
 Summer salary (9 month faculty) 50,000  
 Consumable research supplies & services 150,000  
  Total Part B.  1,110,000 
C. Integrity of Food Processing Systems   
 Senior level staff scientist positions (3) 280,000  
  Meat process biotechnologist (Res. Asst. Prof.)   
  Food microbiologist (Res. Asst. Prof.)   
  Food processing diagnostics (Res. Prof.)   
 Postdoctoral support staff (10) 330,000  
 Technical support/research assistants (10) 300,000  
 Summer salary (9 month faculty) 50,000  
 Consumable research supplies & services 150,000  
  Total Part C.  1,110,000 
D.  Basic and Support Sciences   
 Senior level staff scientist positions (3) 280,000  
  Molecular Virol/Bacteriol (Res. Asst. Prof.)   
  Molec. Genetics/Monocots (Res. Asst. Prof.)   
  Developmental Geneticist (Res. Prof.)   
 Postdoctoral support staff (10) 330,000  
 Technical support/research assistants (10) 300,000  
 Summer salary (9 month faculty) 50,000  
 Consumable research supplies & services 150,000  
  Total Part D.  1,110,000 
E.  Fostering Partnerships with Collaborators  500,000 
 Partnerships with neighboring states, industry, and 

federal laboratories 
  

F. Competitive Pilot Project Program  1,000,000 
G.  Research Equipment Infrastructure  1,750,000 
     
Total Research Operations  7,690,000 
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Part III.  Food Safety & Security Advanced Education 
 
 
A.  Biotechnology Research and Graduate Education   
 Graduate students (16) 400,000  
  Stipend/Assistantship 18,000   
  Cost of education allowance 7,000   
 Graduate education enhancement activities   
  Exchange programs/internships with federal labs 100,000  
  International travel/ IRRI & CYMMET 50,000  
  Industry internships (Nantek, PE Biosystems) 50,000  
  Total Part A.  600,000 
     
B.  Graduate Programs that Meet Professional Needs   
 Faculty release time for curriculum and course 

development 
120,000  

 Student support activities 80,000  
 Courseware development technical support 80,000  
 Program travel 30,000  
 Military student tuition assistance  35,000  
  Total Part B.  345,000 
     
C.  Graduate Certificate Programs   
 Faculty release time for curriculum and course 

development 
120,000  

 Student support activities 80,000  
 Courseware development technical support 80,000  
 Program travel 30,000  
 Military student tuition assistance 35,000  
  Total Part C.   345,000 
     
D. Military Graduate Student Recruitment Program   
 Advertising materials 25,000  
 Recruitment travel 35,000  
 Military student tuition assistance 100,000  
 Military student assistantship program 450,000  
  Total Part D.  610,000 
     
Total Advanced Education  1,900,000 
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Part IV.  Food Safety & Security Public Outreach 
 
 
A. Outreach Program Coordination   
 Senior Coordinator and 2 staff members 140,000  
 Supplies and consumables 30,000  
  Total Part A.  170,000 
     
B.  Outreach Initiative Enhancement   
 Faculty/staff release time 100,000  
 Communication materials preparation and printing 50,000  
 Travel activities 30,000  
 Annual regional food safety and security meeting 250,000  
 Food safety and security lectureship program 250,000  
  Total Part B.  680,000 
     
Total Public Outreach  850,000 
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FOOD SAFETY & SECURITY PROGRAM BUDGET JUSTIFICATION: 
 
Food Safety & Security Dual-User Facility: 
 
Funds are requested for the construction and operations of a BL-3(Ag) food safety and 
security research facility on the campus of Kansas State University.  Construction funds 
will be phased during the five-year planning and construction time period, and the funds 
for the building operations will be in place at the time that the building is occupied.  This 
building will impact the agricultural bioterrorist threat initiative in three important ways: 
 
• A BL-3 laboratory suite will permit the assessment of plant genetic and animal 

vaccine countermeasures to exotic pathogens.  
• By incorporating food animal processing technology, this facility will allow the 

intentional inoculation of food materials, to assess the efficacy of novel counter-
measure procedures. 

• In the event of actual agricultural bioterrorist activity somewhere in the US (most 
likely in the central food and fiber-producing region), this will provide our researchers 
and responding federal and state agencies with a secure, BL-3 working environment.  

 
Operating funds are requested to maintain the building, provide custodial services, and 
utilities.  Furthermore, we realize that a BL-3 research facility faces special challenges for 
facility maintenance, for concerns about the occupational health of the staff, and for 
animal care.  Funds are requested for a safety administrative staff and technical support 
team to deal with these challenges. 
 
Food Safety & Security Administrative Oversight: 
 
This project will require strong administrative leadership to ensure that the programmatic 
funds are distributed in a manner that enhances program effectiveness and ensures that the 
goals and objectives of the program are accomplished in the Food Safety & Security BL-3 
laboratory facility. 
 
The building core administration will report directly to the Kansas State University Vice 
Provost for Research, who will coordinate lines of communication between the Colleges 
of Agriculture, Arts & Sciences, Human Ecology, Veterinary Medicine, and any others 
that get involved.  The named colleges have faculty members who would likely be facility 
users.  Likewise, the Vice Provost for Research would have budgetary authority over the 
programmatic funding that will be described below.  
 
To ensure appropriate administrative oversight, the Vice Provost for Research will appoint 
a Food Safety and Security Advisory Committee.  This Committee will meet as part of the 
annual Food Safety & Security Symposium, and will be comprised of members of the 
Armed Forces, relevant industries and commodity groups, expert researchers from federal 
laboratories and other universities, as well as K-State faculty researchers.   
 
Food Safety & Security Dual-Use Research: 
 
Funds are requested to perform research in important areas in food safety and security. 
First, the protection of our crops will be assured by work in genetic engineering, 
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incorporating into cereal crops the broad spectrum defense genes that may have an impact 
on resistance to exotic pathogen species.  Second, food animal health will be assessed in a 
clinical setting, by the development of rapid diagnostic tools and techniques.  Third, the 
processes employed in the meat production industry will be improved by the application 
of novel technologies.  Additionally, programmatic, human resource, and research 
infrastructure additions will enhance the basic sciences that underpin the applied areas. 
 
In each of these research areas, we are requesting funds for 3 staff scientists.  We envision 
that 2 of these will be relatively junior, hired at the research assistant professor level.  We 
also envision the need for leadership in these areas, and plan to hire 1 of the 3 at the more 
senior research professor level.  
 
To support research in each of the thrust areas, both by the new faculty members hired as 
a part of this project and by existing K-State researchers, we envision deploying 
postdoctoral scholars to these research activities, and providing technical support by the 
hiring of research assistants.  Some faculty members have only a 9-month appointment at 
K-State, and funds are requested to focus their efforts on this initiative during the summer 
months.   Consumable supplies, such as restriction enzymes, radioisotopes, disposable 
plasticware, etc., are necessary in biotechnology research. 
 
We have tried to stress throughout the project description that a comprehensive program 
in food safety and security, as an approach to agricultural bioterrorism, must have 
regional, national, and international linkages.  Funds are requested to enhance these 
linkages by funding collaborative research between KSU and regional, national, and 
international scientists. 
 
We seek ways to encourage creative approaches to food safety and security problems, and 
one mechanism that has been successful is to provide funds for pilot projects.  Funds are 
requested to establish such a pilot project program here.  This program would be 
competitive, in that investigators would present their approaches for evaluation. The Food 
Safety and Security Advisory Committee would play a direct role in defining which 
projects are to be funded to address key homeland defense needs. 
 
Funds for research equipment infrastructure are requested, as a continuing capital 
improvement program for laboratory instrumentation.  The equipment that is made 
available to new faculty hires profoundly influences the quality of the investigator that 
Kansas State can attract.  
 
Food Safety & Security Advanced Education: 
 
We have identified research areas that are critical to this initiative, including the basic 
biological sciences, the applied biological sciences, clinical/diagnostic sciences, and the 
human-health aspects of applied nutrition.  Funds are requested to support 16 PhD 
students in these areas, and to provide educational enhancements including internships 
(industrial or international) and exchange programs with relevant federal laboratories. 
 
Funds are requested to enhance our efforts to spread our educational umbrella over the 
professional workplace and to enhance our linkages with military or federal laboratory 
establishments.  This will involve both masters degree programs that have an applied 
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focus and graduate certificate programs that impact issues of food safety & security.  
Faculty release time is requested, to allow the human resources needed to refine existing 
(or to prepare new) courses that can be offered by distance learning technologies.  Funds 
are also requested to provide a professional quality to this courseware material, and to 
offer tuition assistance to military and/or first-responder program employees who would 
benefit from food safety and security graduate information.  
 
Funds are requested to enhance our existing military graduate student recruitment 
program, in terms of advertising material preparation and travel related to recruitment 
strategies.  A component of this would be providing financial assistance, in terms of 
stipends and tuition assistance, to members of the military who turn to higher education 
either following or as a temporary duty assignment in a military career.  
 
Food Safety & Security Public Outreach: 
 
As was evident from the description, there is a range of K-State programs that address 
food safety and security outreach needs.  Some of these are new, and their successes are as 
yet untested.  Others are fairly mature, and have been proven successful in disaster relief 
and in disaster communication efforts.  
 
We propose two ways to strengthen our public outreach activities.  First, we seek to 
provide coordination among the various outreach programs and critical civil-military 
response issues.  Second, we wish to enhance these activities by providing faculty 
members the release time needed to develop, enhance, or participate in these programs; by 
providing funds to bring internationally-recognized speakers onto campus; and by holding 
(annually) a Food Safety & Security Symposium.  The Symposium will provide a venue for 
an Advisory Committee meeting, and will bring our national and international 
collaborators onto campus. 
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UNIQUE ATTRIBUTES OF THE PROPOSED PROGRAM:  
 

 Focus on Agricultural Resources (Food Crops, Food Animals, and Food Safety): 
This program provides a unique blend of research and graduate education expertise in 
areas not currently receiving adequate national security coverage.  The primary focus 
is on the significant pathogen threat to food crops, food animals, and food safety, with 
the latter covering the full gambit of pre-harvest to post-harvest food security.   

 
 Regional Relevance: Food crop and food animal production for the nation is centered 

in the Great Plains.  Kansas is at the geographic center of the contiguous 48 states, 
with wheat and beef production and processing centered in and around Kansas.  It’s 
likely that emerging threats to the domestic food supply, if and when they occur, will 
arise in this part of the country.  This geographic linkage to potentially vulnerable 
food supplies should provide significant benefits and aid rapid response. 

 
 Reverse Dual-Use Programmatic Approach: The federal government has recognized 

the importance of “dual use” in DoD-funded activities in recent years, i.e., 
emphasized the desirability of civilian applications to military research endeavors 
whenever possible.  Our program takes the reverse approach: Ongoing research and 
graduate education programs at K-State are already addressing endemic threats to our 
food crops and food animals, threats that are becoming recognized as serious 
concerns for our national and economic security.  Furthermore, our food safety and 
environmental protection programs are attempting to minimize the impact of these 
endemic threats to the American public and our way of life.  K-State is proposing to 
expand these activities into the homeland defense realm by applying existing 
expertise to exotic and potential terrorist-introduced threats as well.  The benefit of 
this approach is to minimize the need for duplicative efforts. 

 
 BL-3 Facilities for Pre- and Post-Harvest Food Safety (Crops/Animals): KSU is 

developing plans for a unique BL-3 containment facility which will be capable not 
only of meeting our research and education needs regarding infectious diseases of 
plants and animals, but pre- and post-harvest food safety as well.  In the food safety 
arena, this will include the ability to infect animals with human pathogens and track 
them through the food processing cycle.  By designing the facility for dual-use 
purposes, it will be possible to study not only endemic threats, but emerging exotic 
threats as well.  Moreover, the inclusion of BL-3 capabilities for working with food 
crop pathogens and toxins will make the facility flexible in dealing with any and all 
potential threats to the domestic food supply requiring specialized containment.  No 
such facility is currently available in the country to address fully these dual-use needs.   

 
 Relevant Advanced Education Opportunities for Military Personnel: We are 

designing a focused program that will provide military personnel with the opportunity 
to pursue advanced education and training in areas relevant to the food safety and 
security.  Our program is unique among academic institutions.  Moreover, it 
interfaces with the Military Graduate Student Recruitment Program already under 
development at K-State.  This program covers the full gambit of graduate education 
opportunities at KSU, including masters and doctoral programs as well as non-degree 
and degree-linked graduate certificate programs.  Many of the graduate certificate 
programs can and will be targeted to specific food safety and security needs.   
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 High Capacity Communication Systems: K-State is one of the charter member sites 
for the operational rollout of Internet II.  Therefore, K-State has advanced experience 
in the installation, maintenance, and operation of broadband, high-speed 
communication.  Also, the availability of the Regents Educational Communication 
Center (ECC) on the K-State campus, with full satellite downlink capabilities, allows 
the integration of extensive voice, video, and data transmission throughout the 
country and the world. 

 
 Crisis Communication Management: K-State has special resources to deal with 

crises that threaten human health or agricultural production on farms and ranches, 
both in Kansas and the Central and Western regions, through the Kansas Cooperative 
Extension Service (KCES).  With agricultural and family and community extension 
agents in every county in Kansas, the KCES is able to provide coordinated disaster 
and crisis information to each locality using local staff who are who are known and 
respected by the local citizens.  Indeed, this communication system has been “field-
tested” during the flood disaster in 1993.  In this instance, KCES agents provided 
timely factual information on crop and homestead reclamation as well as coordinating 
human crisis concerns and psychological support systems for victims and service 
providers.  Furthermore, the Office of Community Health in KCES has well-
established working relationships with public health and human services programs 
which could be a real plus for coordinating civil-military response matters. 

 
 Economic Modeling and Assessment: The departments of Economics and 

Agricultural Economics at K-State have a long tradition of providing crop and 
industry forecasts and conducting input/output analyses that enable modeling of 
economic system responses to environmental changes.  In particular, work in the 
Department of Agricultural Economics has explored the impact of plant pathologies 
such as Karnal Bunt and considered the likely impact of the outbreak of animal 
diseases on the production and marketing of agricultural products. 

 
 Diverse Public-Private Sector Partnerships: KSU has an exceptional mix of 

qualified individuals to carry out the program (see Attachment 2).  However, another 
equally important attribute K-State brings to this program is a documented track 
record in partnering with public and private sector entities in conducting research, 
education and training, and outreach.  Many of our ongoing partners have already 
committed to join us in this endeavor.  New partners will be added as needed to 
address programmatic objectives.  Clearly, it is in the best interest of all concerned to 
have as many qualified partners as possible addressing this vital national interest of 
homeland defense.   

 
 Strong Civil-Military Community Relations: Manhattan, Kansas has particularly 

strong relations with its military neighbor, Fort Riley.  Active duty and retired 
military personnel are fully integrated into the community.  The Chamber of 
Commerce has a Military Relations Committee that facilitates a variety of social 
interactions between the city and the post.  Membership on the committee includes 
not only business leaders from the community and key cadre from the post, but 
constituents of the local National Guard, Reserve, and ROTC units as well.  A 
Community Co-op Program that pairs local businesses with specific units at the fort is 
also active and growing.   
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 Favorable DoD-KSU Linkages (Fort Riley, Fort Leavenworth, National Guard): 

Kansas State University has active, broadly supported Army and Air Force ROTC 
programs, and researchers at K-State have had numerous projects sponsored by the 
National Guard as well as the other DoD branches.  In 1986, Kansas State faculty 
members in family studies were selected to teach an Army Chaplain’s program on 
military family life.  Moreover, K-State has offered an Associate of Arts degree 
program at Fort Riley and an industrial engineering program at Fort Leavenworth for 
many years.  In addition, we are expanding upon these already favorable linkages to 
create the broad-based Military Graduate Student Recruitment Program described in 
this proposal.   

 
 Differences from Existing Federal Programs: Enactment of the Defense Against 

Weapons of Mass Destruction Act of 1996 laid the foundation for implementing the 
“homeland defense” initiative.  The Nunn-Lugar-Domenici Domestic Preparedness 
Program began training first responders in FY97, with 120 cities targeted for initial 
funding.  The proposed FY00 budget from the White House includes $10 billion 
overall for homeland defense, mainly to combat weapons of mass destruction 
terrorism, and a sprawling federal bureaucracy has been tasked with preparing for 
such threats (http://www.ndpo.com; http://cns.miis.edu/research/cbw/domestic.htm).  
Nonetheless, the focus to date has been almost exclusively on direct threats to 
population centers.  Nowhere in the domestic preparedness scheme is protection of 
the domestic food supply addressed.  The Homeland Defense Food Safety, Security, 
and Emergency Preparedness Program developed by Kansas State University targets 
this critical national vulnerability by employing an innovative, integrated, dual-use 
approach.  Moreover, implementation will address the lack of specialized facilities 
capable of dealing with threats to America’s food crops, food animals, and the 
resultant food supply.   

 
• NDPO: The National Domestic Preparedness Office (NDPO) has the mission: “to 

coordinate all Federal efforts, including those of the Department of Defense, 
Federal Emergency Management Agency, Department of Health and Human 
Services, Department of Energy, and the Environmental Protection Agency, to 
assist State and local first responders with planning, training, equipment, and 
exercise necessary to respond to a conventional or non-conventional weapon of 
mass destruction incident.”  The NDPO also clarifies that “the Department of 
Justice, through the FBI, will coordinate the domestic preparedness programs and 
activities of this nation…” but no information on the NDPO website 
(http://www.ndpo.com) or elsewhere addresses how the domestic food supply will 
be protected.  This emerging threat has yet to be adequately addressed.   

 
• CDC:  The Center for Disease Control, a subdivision of the Department of Health 

and Human Services, has as its mission “to promote health and quality of life by 
preventing and controlling disease, injury, and disability.”  While the CDC will, 
no doubt, have a role in addressing any bioterrorist act affecting human health in 
the US, it is not equipped or mandated to carry out a food safety and security 
program as described.   
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• DoD [Fort Detrick]: The US Army Medical Research Institute of Infectious 
Diseases (USAMRIID) conducts research programs for “medical defense against 
biological warfare threats and naturally occurring infectious diseases.”  It has  
BL-3 and BL-4 containment labs for studying biological agents, but USAMRIID 
focuses its efforts on agents as direct human infectious disease threats.  This DoD 
containment facility would not be appropriate for addressing emerging threats to 
the domestic food supply as described, although it could provide a valuable 
complement for work with highly hazardous zoonotic and human pathogens.   
 

• USDA [Plum Island, Fort Detrick]: The US Department of Agriculture has 
containment facilities and related programs that deal with foreign, exotic threats 
to America’s food crops, food animals, and food safety, but none that address 
homeland defense in the comprehensive manner outlined in this proposal.     

 
The Plum Island Animal Disease Center deals with foreign diseases of animals 
and, in fact, it is the only location in the US where these diseases can be studied.  
The food safety and security program at K-State would conduct research on 
foreign diseases of animals in Kansas only as the need arises.  In other words, we 
are not proposing to work with these agents in the proposed BL-3 facilities so 
long as the quarantine at the US borders is not breached.  However, if a disease 
outbreak occurs anywhere in the US, the food safety and security program at      
K-State would be ready to respond immediately to the threat … the dual-use 
facility would be available to address the threat as soon as it surfaces.   

 
The Foreign Disease-Weed Science Research Program at Fort Detrick deals with 
exotic plant diseases that might attack our food crops in much the same way as 
Plum Island deals with exotic animal diseases.  These activities focus on 
diagnostics, and the containment facility there is used largely to examine the 
impact of exotic pathogens and insects.  The K-State program and facility would 
complement these activities by examining mechanisms of long-term durable 
resistance and determining how these mechanisms can be applied to combat 
inadvertent or intentional introduction of exotic species.   
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DEFENSE, ANTITERRORIST RELATEDNESS OF THE PROGRAM:  
 

 Reverse Dual-Use Programmatic Approach: The mission of the Homeland Defense 
Food Safety, Security, and Emergency Preparedness Program at Kansas State 
University is “to protect the domestic food supply and American public from endemic 
and emerging threats.”  Accomplishing this mission for endemic threats may not have 
a direct defense, antiterrorist relationship, since terrorists are likely to utilize naturally 
occurring foreign pathogens or toxins or genetically engineered versions of these 
exotic agents.  Nonetheless, our research programs to protect (1) crops for human and 
livestock consumption, (2) the safety of food animal health, and (3) the integrity of 
food processing systems could well yield results applicable to emerging bioterrorist 
threats.  Moreover, these programs will allow us to develop preventive measures and 
rapid response approaches for dealing with emerging threats, thereby establishing a 
direct defense, antiterrorist relatedness for the program.   
 
As already stated: “K-State’s dual-use approach will be solving today’s food crop, 
food animal, and food safety problems, while preparing to meet and defeat 
emerging threats of tomorrow.”  In that regard, it provides an optimal approach for 
addressing homeland defense.  Investing in this program will make the domestic food 
supply safer from endemic threats in the near-term, while designing appropriate 
security measures against agricultural bioterrorism for the long-term.   

 
 Dual-Use Facility Designed to Meet Defense/Security Needs: The domestic food 

supply and the American public must be protected from the ever-increasing endemic 
threats posed by innumerable pathogens and toxins.  Designing a BL-3 containment 
facility specifically to meet these needs offers a unique opportunity to cope with 
emerging threats in a dual-use manner.  If and when the domestic food supply is 
threatened by a terrorist act in the future, an appropriately designed laboratory will be 
available in the geographic center of the country to deal with the threat whether it is 
targeted to food crops, food animals or food safety.  Government and non-
government scientific experts from around the country and the world will be able to 
assemble here to resolve the crisis, whatever it may be.  As already mentioned, a 
broad-based capability of this type is not available anywhere else in the country.  It is 
an obvious necessity for our national security on into the 21st century.    

 
 Integral Emerging Threat Prevention and Countermeasures: Researchers at Kansas 

State, along with public and private sector collaborators locally and around the world, 
have been actively involved for many years in projects designed to prevent or respond 
to biological and chemical threats to our food supply and our people.  K-State faculty 
played a pivotal role in establishing steam pasteurization as a method of choice for 
significantly reducing the level of dangerous pathogens on carcasses during meat 
processing.  Additional, improved methods are currently under development.  A 
technology invented at Kansas State for adsorbing and inactivating hazardous 
chemical agents such as nerve gas has now been found to be effective against 
biological agents as well.  E. coli O157:H7 and Bacillus spores similar to anthrax are 
killed in short order.  Research of this type could greatly reduce emerging threats to 
the domestic food supply and the American public.  Prevention and rapid response are 
integral components of the program proposed which should greatly enhance 
America’s emergency preparedness for acts of bioterrorism in the future.   
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ATTACHMENTS: 
 
1. Agricultural Biotechnology: A National Critical Technology at KSU 
2. KSU Agricultural Biotechnology Faculty Roster 
3. K-State Research and Extension Food Safety News, February 1999 
4. KSU’s Electronics Design Laboratory 
5. Nantek, Inc. 
6. FoodLabs, Inc. 
7. Agromedicine: A K-State/KU Medical Center Public Health Collaboration 
8. EPA Hazardous Substance Research Center at KSU  
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