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Terrorists contaminated beer tanks of an amusement park supply chain with Botulinum toxin. The amusement park delivers beer to its restaurants and coffee shops by a pipeline network supplied from beer tanks which are fed by tanker-trucks. There are 30000 visitors per day and 12% of them are supposed to drink the infected beer. The Botulinum toxin has been chosen by the terrorists because of: the high potential damages of the toxin to consumers which lead to 95% of hospitalizations and until 60% of deaths, the facility of the bacterial culture, and the low contamination threshold of a victim. The disease incurred is not person-to-person transmissible. Beer is a good host for Botulinum bacteria culture and is also a symbol of the developed countries. Several counter-measures are available to mitigate and response the bioterrorist attack. The medical responses focus on national antitoxin stockpiles, on mechanical ventilators, on ICU beds, on home health care and on ELISA tests. The mitigation countermeasure is based on Ultra High Pressure Homogenization of the beer. Several attack simulations and a cost-analysis study has been carried out to select the best counter-measures combination regarding the attack consequences.

INTRODUCTION

Food and water contaminations define a easy way for terrorists to realize a biological attack. Botulinum toxin is one of the most poisonous substances known. Botulinum bacteria are easy to be found in nature; they can grow with few equipment and they can be introduced without difficulty in beverages. In this paper, the impact of a beverage-borne attack to a specified population (i.e. the visitors of an amusement park) is investigated. The terrorist attack is anonymous until its discovery.

Botulinum Bacteria and Botulinum Neurotoxin

Spores of Clostridium Botulinum are heat-resistant and are widely present in nature (soil, river, sea). They produce toxins in the absence of oxygen. There are 7 different forms of Botulinum toxin. Botulinum toxin A is the most lethal for humans. A two oz. quantity is enough to kill all humans in North America [START_REF] Khan | Precautions against biological and chemical terrorism directed at food and water supplies[END_REF]. The intoxication can be caused by intestinal infection, wound infections or inhalations. The Clostridium Botulinum is not transmitted from person to person. The Immunogenicity of botulinum toxins has only been studied for Botox (Botulinium toxins A used to treat severe spasms in the neck muscles, and poststroke spasticity) treatment. The immunogenicity rate is equal to 15% [START_REF] Naumann | Immunogenicity of botulinum toxins[END_REF].

Botulinum Antitoxin and Intensive Care Unit

Botulinum toxin A blocs neuronal transmission in muscles and progresses from neck, to arms and to lungs. It is odourless, colourless, tasteless and can kill between 40% to 60% of people who ingest it [START_REF] Chalk | Medical treatment for botulism (Review)[END_REF][START_REF] Wein | Analyzing a bioterror attack on the food supply: The case of botulinum toxin in milk[END_REF][START_REF] Khan | Precautions against biological and chemical terrorism directed at food and water supplies[END_REF] if ill-treated. Without medical resources, the fatality rate can reach 78% [START_REF] Smith | Botulinum Neurotoxins as Biothreat Agents[END_REF]. Medical diagnosis can be made by physicians and confirmed by laboratory tests on blood, stool or food (mouse bioassay, ELISA test, etc.). An antitoxin exists but it must be administrated as soon as the neurologic signs of Botulism appear i.e. approximately between 24 hours to 72 hours after exposure [START_REF] Arnon | Botulinum toxin as a biological weapon: medical and public health management[END_REF]. Antitoxin administration requires a 7 days hospitalization [START_REF] Leclair | Foodborne Botulism in Canada, 1985-2005[END_REF] which can be treated in a home health care structure. This is a passive immunization because antitoxin minimizes the nerve damages but does not reverse the previous nerve damages [START_REF] Arnon | Botulinum toxin as a biological weapon: medical and public health management[END_REF]. After 72 hours, the therapy of Botulinum toxin consists mainly in supportive cares which require mechanical ventilators and feeding by enteral tube or parenteral nutrition, more precisely an hospitalization of 14 days in an intensive care unit (ICU) and 14 days of home health-care (HHC) [START_REF] Leclair | Foodborne Botulism in Canada, 1985-2005[END_REF][START_REF] Souayah | Trends in Outcome and Hospitalization Charges of Adult Patients Admitted with Botulism in the United States[END_REF]. Intensive cares could be delayed if patients are mechanically ventilated in Emergency unit, but the fatality rate for the delayed patients (more than a half day), is equal to 36% due to respiratory infections [START_REF] Hung | Determining delayed admission to the intensive care unit for mechanically ventilated patients in the emergency department[END_REF].

A bioterrorism Weapon

The use of Botulinum toxin as a biological weapon has occurred during Japanese occupation of Manchuria in China. The Japanese Army (Unit 731) cultured Clostridium Botulinum bacteria using Chinese prisoners, and next produced Botulinum toxin during the Second World War [START_REF] Arnon | Botulinum toxin as a biological weapon: medical and public health management[END_REF]. During the Cold War, both USA and Soviet Union have produced Botulinum toxins as biological weapons. The biological and Toxin Weapons Convention of 1972, have prohibited such malicious production (https://www.un.org/disarmament/geneva/bwc/). Terrorists have already done biological weapon attacks with Botulinum toxin. Between 1990 and 1995, The Japanese cult Aum Shinriko dispersed Botulinum toxin by aerosols in Tokyo downtown and in US military camps. The Clostridium Botulinum bacteria were collected in the northern Japan. Thanks to deficient equipment, the bioterrorist attacks failed [START_REF] Smith | Botulinum Neurotoxins as Biothreat Agents[END_REF]. After the First Gulf War, Iraq government admitted to have loaded into military weapons 10 000 litters of concentrated Botulinum toxin. Iraq government had produced 19 000 litters of this toxin which are sufficient to kill 3 times the entire human world [START_REF] Smith | Botulinum Neurotoxins as Biothreat Agents[END_REF].

The studied scenario

Terrorists contaminated beer tanks with Botulinum toxin of an amusement park supply chain [START_REF] Khan | Precautions against biological and chemical terrorism directed at food and water supplies[END_REF]. Botulinum bacteria can grow at the pH level of most of the beers i.e. between 3.5 pH to 5 pH [START_REF] Vriesekoop | Bacteria in brewing: The good, the bad and the ugly[END_REF]Buzrul, 2011). The French amusement park delivers beer to its restaurants and coffee shops by a pipeline network supplied from beer tanks which are fed by tanker-trucks. Park tanks or tanker-trucks can be the contamination source. There are several thousands of visitors (30000) per day (https://www.challenges.fr/monde/ europe/le-marche-desparcs-d-attractions-ne-connait-pas-la-crise_419083) and 12% of them are supposed to drink the infected beer (http://www.franceagrimer.fr/content/download /40653/378474/file/Enqu%C3%AAte%20sur%20la%20cons ommation%20de%20vin%20en%20France%20en%202015% 20synth%C3%A8se%20V3.pdf). The Botulinum toxin has been chosen by the terrorists because of: the high potential damages of the toxin to consumers which lead to 95% of hospitalizations and 60% of deaths, the facility of the bacterial culture, and the low contamination threshold of a victim [START_REF] Chalk | Medical treatment for botulism (Review)[END_REF][START_REF] Arnon | Botulinum toxin as a biological weapon: medical and public health management[END_REF][START_REF] Wein | Analyzing a bioterror attack on the food supply: The case of botulinum toxin in milk[END_REF][START_REF] Khan | Precautions against biological and chemical terrorism directed at food and water supplies[END_REF]. A similar scenario has been studied for milk [START_REF] Wein | Analyzing a bioterror attack on the food supply: The case of botulinum toxin in milk[END_REF] but focused on the whole supply chain. Our scenario focuses on the epidemiology (infection, immunization, symptoms and lethality) and the medical responses (diagnosis, medical tests and therapy). Two indicators will be studied: the number of deaths and the cost of the medical responses. We choose to locate the threat in France because of available data.

MATHEMATICAL MODEL

A linear model implementing our scenario has been built in order to analyze its consequences. Regarding Botulinum epidemiology, 7 illness states have been defined:  S for susceptible, i.e. a visitor who can drink the infected beer,  I for infected, i.e. a visitor who has drunk the infected beer,  P for prodomal (with symptoms), i.e. an infected visitor who develops symptoms (dysphagia, dysarthria, arm or leg weakness, double vision, fatigue, etc.) within a range of several hours (24 hours) to several days (72 hours) [START_REF] Chalk | Medical treatment for botulism (Review)[END_REF],  R1 a recovered victim thanks to antitoxin, i.e. a prodomal visitor treated with antitoxin as soon as symptoms appear [START_REF] Arnon | Botulinum toxin as a biological weapon: medical and public health management[END_REF],  F for fulminant, i.e. an infected visitor with acute respiratory distress which has been hospitalized in an emergency department and who waits for an intensive care bed thanks to mechanical ventilation [START_REF] Arnon | Botulinum toxin as a biological weapon: medical and public health management[END_REF]; non recovered prodomal visitors turn into fulminant visitor if untreated with antitoxin,  R2 a recovered visitor thanks to ICU cares, i.e. a fulminant visitor who has found an ICU bed,  D for dead, i.e. a fulminant visitor who has not found an ICU bed; generally delayed patients waiting for ICU cares died with a rate of 36% due to respiratory infections [START_REF] Hung | Determining delayed admission to the intensive care unit for mechanically ventilated patients in the emergency department[END_REF].

Data

 Nbstat : Number of victim states, 7 states have been defined (S for susceptible, I for infected, P for prodomal, R1 for recovered with antitoxin, F for fulminant, R2 for recovered with ICU cares, D for dead),  Nper: Number of periods in days, a horizon of three months is studied,  Nvisit: Number of visitors, i.e. number of visits per day, 30000 persons,  Irat: infection rate, i.e. percent of people drinking beer in the amusement park, 12%,  Prat: prodomal rate, i.e. percent of people developing symptoms, 85% = 1-15%,  Drat: death rate, i.e. percent of people who died waiting ICU beds, 36%,  Canti: antitoxin cost and hospitalization cost for medication in a home health care structure for 7 days, respectively 2500 € and 300 € * 7,  Cicu: cost of patient admission during two weeks in ICU followed by two weeks in home health care for breathing assistance, respectively 2300 € *14 and 300 € * 14,  Hlife: Human life cost estimation regarding legal indemnity in France for a 35 old victim, i.e. 700 000 €, amount close to 1 000 000 € found in previous works [START_REF] Suddle | The weighted risk analysis[END_REF] 

         2.4 Constraints     , 1, , (2) 
, 0 1, , (2 ) 
EVL S p Nvisit p Pdet EVL S p p Pdet Nper bis         
Visitors can be infected from the first period to the period where the attack is detected and located. 
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The next days, only a part of visitors develops symptoms.

Antitoxins are administrated as soon as symptoms appear, without waiting medical test confirmation.
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The number of antitoxin doses is limited. They are dispensed only to prodomal patients. 
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The number of ICU beds is limited but they are used only for a defined length of stay.

    , , 1 * 4, , (8) EVL D p EVL F p Drat p Nper      Non-treated victims died.   1 , ( 9 
) Nper p Ndead EVL F p   
The number of victims is calculated.

SIMULATION

Experiments

French strategic stockpiles of Botulinun antitoxin (http://www.eprus.fr/sites/default/files/rapport_annuel_ activite_2013.pdf) is around 50 doses. The available doses range from 50 to 5000. The strategic stockpiles are distributed all over the France, so hypothesize that antitoxins are immediately available.

There are 3614 ICU beds in French Hospitals located in 290 different places (https://www.srlf.org/wp-content/uploads/ 2015/11/1203-Reanimation-Vol21-N3S3-p540_pS561.pdf).

Knowing that ICU beds are required for surgery and for several pathologies of different medical specialties; we hypothesize that around 1 to 3 beds in average can be freed by hospitals to receive infected patients living all over the country. The number of available ICU beds ranges from 300 to 900. We assume an infinite number of mechanical ventilators.

Symptoms appear generally in the first 72 hours [START_REF] Arnon | Botulinum toxin as a biological weapon: medical and public health management[END_REF]. On day 4, enough patients who visit the amusement park are suspected to have botulism; consequently the park is aware of the attack at the end of period 4.

The medical response to the bioterrorist attack is hospitalization. ICU beds are a scarce resource and home health care can be a good alternative to support breathing assistance. Two possibilities are studied; the first one with a patient admission during two weeks in ICU followed by two weeks in HHC, respectively 2300 € *14 and 300 € * 14 and the second one with a patient admission during one week in ICU followed by three weeks in HHC for a breathing assistance, respectively 2300 € * 7 and 300 € * 21. The choice between these two possibilities depends on the dose of toxin infecting the beer which increases the acute phase duration. Collaboration between ICU and HHC is efficient for several pathologies such as congestive heart failure, chronic respiratory failure, multiple sclerosis, etc. [START_REF] Souayah | Trends in Outcome and Hospitalization Charges of Adult Patients Admitted with Botulism in the United States[END_REF][START_REF] Appierto | Home care for chronic respiratory failure in children: 15 years experience[END_REF][START_REF] Kornowski | Intensive home-care surveillance prevents hospitalization and improves morbidity rates among elderly patients with severe congestive heart failure[END_REF].

Results

18 problems have been solved with CPLEX (https://www-01.ibm.com/software/commerce/optimization/cplexoptimizer/) for 3 different numbers of ICU beds, 3 different levels of antitoxin strategic stockpiles and 2 alternative medical responses in collaboration with home health care structures. Table 1 presents the number of deaths, the cost of the medical response in millions of Euros, and the number of ICU stays, for the 18 problems solved. 1 the number of deaths goes from 11838 to 5483, i.e. several thousand of visitors will die whatever the medical response may be. The costs of these latter are expressed in billions of Euros from 3.9 to 8.3. The numbers of ICU stays are quite close to the number of ICU beds for a length of stay of 14 days in ICU. It is mainly due to the delayed patients who are unable to wait an ICU bed and die of respiratory infections. When the length of stay in ICU is equal to 7 days instead of 14 days thanks to a longer home health care hospitalization (21 days), ICU beds can be twice used and the death numbers decreased according to the number of released beds. The mean fatality rate is around 61%.

Laboratory diagnostics of Botulinum toxin are mainly performed with two diagnostic tools: the mouse bioassay and the ELISA immunological method [START_REF] Babrak | Rapid Microfluidic Assay for the Detection of Botulinum Neurotoxin in Animal Sera[END_REF][START_REF] Cheng | Current Methods for Detecting the Presence of Botulinum Neurotoxins in Food and Other Biological Samples[END_REF][START_REF] Lindstrom | Laboratory Diagnostics of Botulism[END_REF]. Laboratory diagnostics are based on toxin detection. In case of dormant Botulinum spores, the mean germination time is 2.6 hours when they are exposed to conditions suitable for growth in order to produce toxins [START_REF] Stringer | Heterogeneity of Times Required for Germination and Outgrowth from Single Spores of Nonproteolytic Clostridium botulinum[END_REF].

The mouse bioassay is the only FDA (US Food and Drug Administration) approved method. It consists to intraperitoneally inject a potential toxin to mice and to observe signs of intoxication which can appear from a few hours to a few days. The toxin identification can be tested by the injection of antitoxins after the intoxication signs appeared. The mouse bioassay is the most robust and sensitive method to detect Botulinum toxin but it requires around 4 days for the confirmation of results.

ELISA is the most used immunoassay method to detect Botulinum toxin. Briefly, in a sample a potential toxin can bind to one or several antitoxins. Each antitoxin carries an enzyme which is used to produce a signal. If the right antitoxin is present, it immobilizes the toxin. The associated enzyme generates a colored product. Elisa methods are relatively fast (around 5 hours), inexpensive and simple, but it is about 10 times less sensitive that the mouse bioassay. Elisa is well adapted to automated liquid handling systems [START_REF] Babrak | Rapid Microfluidic Assay for the Detection of Botulinum Neurotoxin in Animal Sera[END_REF].

Without waiting a bioterrorist attack, some daily ELISA tests can be done by the amusement park, so the park is aware of a contamination at the end of period 1 if an attack happens. 18 new problems have been solved with CPLEX for 3 different numbers of ICU beds, 3 different levels of antitoxin strategic stockpiles and 2 alternative medical responses in collaboration with home health care structures. Table 2 present the consequences of the bioterrorist attack when ELISA test are routinely done on a daily basis. The same data and indicators are presented as in Table 1, i.e. the number of deaths, the cost of the medical response in millions of Euros, and the number of ICU stays, for the 18 problems solved. 5000 900 0 14 0 Regarding to the ELISA response countermeasure, it allows us to significantly decrease the number of deaths from 2705 to 0. In Table 2, the cost of the medical responses is always in billions of Euros from 0.014 to 1.905. Medical costs are divided by 4 comparing to previous results. The efficiency of the medical response depends on the level of antitoxin strategic stockpiles. The mean fatality rate is around 40%, it is divided by a third regarding to the previous experiment.

MITIGATION COUNTERMEASURES

The selected mitigation countermeasures are based on the destruction of Botulinum bacteria in beer in the amusement park. Botulinum bacteria can be eliminated by ultra high heating or by ultra high pressures.

Pasteurization

Simple pasteurization is a treatment in which food is heated lower than100°C during a short time for a few seconds to a few minutes. It is widely used throughout the food industry. Ultra Heat Treatment (UHT) is another pasteurization treatment; it is performed using higher temperatures and shorter times for example heating at 135°C during 1 second. Botulinum toxins are destroyed by heating food to 85°C during at least 5 minutes and Botulinum bacteria are destroyed by heating food to 121°C during at least 20 minutes [START_REF] Sobel | Foodborne Botulism in the United States, 1990-2000[END_REF]. Regarding beers, a time-temperature relationship of 15 minutes at 60°C is used for pasteurization [START_REF] Buzrul | High hydrostatic pressure treatment of beer and wine: A review[END_REF][START_REF] Vriesekoop | Bacteria in brewing: The good, the bad and the ugly[END_REF][START_REF] Colby | Storing Wort Runs the Risk of Botulism[END_REF]. UHT is not referenced for beer, probably for offflavours. The cost of a pasteurization industrial unit is around 100 000 € for breweries.

High Pressure Homogenization

High pressure homogenization (HPH) and Ultra High pressure homogenization (UHPH) are a non-thermal food processing technology to destroyed toxins and bacteria respectively. High pressure ranging between 100 to 200 Mpa (megapascal) and Ultrahigh pressures ranging between more than 200 to 600 Mpa, are uniformly applied to food during less than 5 minutes [START_REF] Probst | Sustainable, Safe and Nutritious Food: Food processing technologies[END_REF]. HPH and UHPH are suitable for a wide variety of foods, from beverage to vegetables and meat. It is less energy consuming because there is no heating and cooling steps unlike pasteurization. The investment cost of HPH/UHPH industrial units are ranged from 500 000 € to 2 500 000 €, respectively for a flow capacity per hour of 55 and 525 litters. Breweries require a capacity less than 55 litters per hour [START_REF] Franchi | Effects of High Pressure Homogenization on Beer Quality Attributes[END_REF]. Regarding our beer consumption in the amusement park, the daily UHPH capacity for a quarter-litter per drinking visitor is equal to 37.5 litters (37.5 = 30000 * 12% * 0.25 / 24). UHPH allows the preservation of 'fresh like' taste for beers and reduces the bitterness effect of the microbiological treatment [START_REF] Buzrul | High hydrostatic pressure treatment of beer and wine: A review[END_REF]. The common time-megapascal relationship used is 5 minutes at 350 Mpa. The operating cost of HPH/UHPH industrial units is far less important than the investment cost. For example, the beer production cost is around 0.60 € per litter (http://www.czechminibreweries.com /faq/what-is-the-cost-of-beer-production/) for a microbrewery. For a production capacity of 37.5 litters per day, the production cost per year is 8212.5 € (8212.5 = 0.6 * 37.5 * 365). It can be neglected.

In conclusion only UHPH seems suitable to destroy Botulinum bacteria, because of the off-flavours of heating treatments. Our cost benefice analysis studies this countermeasure.

Cost Benefice Analysis

Risk assessment is the product of three criteria:  The Threat i.e. the likelihood that the threat occurs. This criterion is unknown because a beverage-borne Botulism attack by terrorist is an extremely rare event. The two known terrorist attacks tacked place in Tokyo in 1990 and 1995. Others terrorist attacks occurred by with other agents. On the other hand, the Global Terrorism Database finds only one bombing attack in a Spanish water park in 1996 for the last 46 years regarding to Europe or North America (https://www. start.umd.edu/ gtd/).  The vulnerability criterion i.e. the ease of accomplishing a beverage-borne Botulism attack. The vulnerability refers to the eases of toxin production, of toxin dispersion and of toxin hosting. Botulinum toxin is classified with a bio safe level equal to 2 out of 4 (https://www.cdc.gov/biosafety/ publications/bmbl5/). Its production requires standard microbiological practices with containment equipments for cultures. The dispersion is easy because the toxin on one hand is colourless, odourless and tasteless and on the other hand can be released in several places of the beverage supply chain during production or transportation or storage. Beverage such has milk, beer, but also foods can easily host the Botulinum in the form of spores, bacteria or toxin. Beer is a particular good host because it is used for Botox production [START_REF] Derise | Production of Botulinum Toxin A[END_REF]. Regarding vulnerability ranking, a value of 0.4 could be calculated with the ranks of 0.5, 0.8 and 1 respectively for production, dispersion and hosting.

 The consequence criterion is the human life cost and the hospitalization charges of patients. The Botulinum toxin is the most lethal substance known [START_REF] Sobel | Threat of a biological terrorist attack on the US food supply: the CDC perspective[END_REF].

There is no environment cost because Botulinum bacteria already exist in nature. The consequences are evaluated by our mathematical model.

Our cost benefice analysis leads us to decide between risk and countermeasure, i.e. the benefit (avoided consequences) and the cost (countermeasure investment and its employment). The countermeasure is cost-effective if the cost of the risk avoided is greater than cost of the countermeasure investment [START_REF] Stewart | A risk and cost-benefit analysis of police counter-terrorism operations at Australian airports[END_REF]. The best medical response has been selected for comparison. The countermeasure which consists in a UHPH investment by the amusement park seems to be benefit if the threat is at least equal to 0.10, i.e. if the threat occurs with the frequency of one time each ten years. Unfortunately, it seems to be very cost effective regarding to the level of terrorist threats in European countries, knowing that only one amusement park in Europe has been attacked by terrorists during the last 46 years.

CONCLUSIONS

In this paper, we have studied the impact of a bioterrorist attack with Botulinum toxin i.e. one of the most poisonous substance known. We have proposed a simulation tool based on a linear programming model, to calculate the human and economic consequences of the attack in terms of the number of deaths and the cost of the medical response. The number of deaths is of several thousands and the hospitalization cost is of several billions of Euros if the attack succeeds. We recommend several countermeasures in order to minimize the impact of the threat. Regarding to the medical response, the antitoxin strategic stockpiles must be at least multiplied by 100; an ELISA test must be daily done on the beer tanks of the amusement park in order to reveal a possible attack; and collaboration between ICU hospitalization and HHC hospitalization must be carefully studied and prepared.

Regarding to mitigation equipment, we propose to integrate an UHPH system to the beer supply chain of the amusement park in order to destroy all bacteria and toxins.

  ,  Nbed: Number of ICU beds which are available to receive victims,  Ndose: Number of antitoxin doses available,  Pdet: Period when the attack is detected and located knowing that the bioterrorist attack is anonymous,  Los: Length of hospitalization in ICU, i.e. 14 days. Ndead: Number of deaths at the end of the horizon.
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					2.2 Real variables

 EVL(s,p): Number of persons in state s = {I,S,P,R1,F,R2,D} during period p, 

Table 1 :

 1 Impact of a bioterrorist attack discovered at the end of period 4.

	Length	Number	Number	Numbe	Medica	Number
	of ICU	of doses	of beds	r of	l cost in	of ICU
	stay			deaths	M. €	stays
	14	50	300 11838	8300	352
	14	50	600 11539	8101	651
	14	50	900 11240	7903	950
	14	500	300 11389	7988	351
	14	500	600 11090	7789	650

Table 2 :

 2 Impact of a bioterrorist attack discovered at the end of period 1.

	Length	Number	Number	Numbe	Medica	Number
	of ICU	of doses	of beds	r of	l cost in	of ICU
	stay			deaths	M. €	stays
	14	50	300	2705	1905	305
	14	50	600	2405	1706	605
	14	50	900	2106	1507	904
	14	500	300	2256	1592	304
	14	500	600	1956	1394	604
	14	500	900	1657	1195	903
	14	5000	300	0	14	0
	14	5000	600	0	14	0
	14	5000	900	0	14	0
	7	50	300	2591	1823	419
	7	50	600	2304	1629	706
	7	50	900	2017	1435	993
	7	500	300	2161	1524	399
	7	500	600	1874	1329	686
	7	500	900	1587	1135	973
	7	5000	300	0	14	0
	7	5000	600	0	14	0
	7					

Table 3 :

 3 Cost benefice results for different likelihood of the threat in Millions of Euros.

	Thr	Vulner	Cost in	Risk in	Counter	Effecti
	eat	ability	M. €	M. €	measure	veness
					in M. €	in M. €
	0.01	0.4	14 0.056	0.5 -0.444
	0.10	0.4	14 0.560	0.5 + 0.060
	0.25	0.4	14 1.4	0.5 + 0.900
	0.5	0.4	14 2.8	0.5 + 2.3
	1	0.4	14 5.6	0.5 + 5.1