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Specific comments on the 11 factors:

Factor 1.  The authority, organization and infrastructure of the veterinary services organization in the region

1.1. What regulatory changes, if any, have been made as a result of the recent outbreak?

The authority, legal basis and regulatory framework for the prevention, control and eradication of Foot and Mouth Disease (FMD) is still the same and is founded on law 3,606, law 16,082 and their regulatory decrees.

The General Department of Livestock Services (DGSG) is empowered to declare a state of sanitary emergency and as regulatory agency has the authority to enforce all sanitary and extraordinary measures necessary for the control and eradication of exotic diseases or diseases of mandatory report.

In case of a sanitary emergency, due to the introduction and diagnosis of clinical cases of diseases such as FMD, these measures include the power to order stamping out of animals, interdictions and traffic control at a local, zonal and national level, as well as the application of vaccines, treatments, instruments or actions deemed necessary.

Within this legal framework, on 26th April 2002, ring vaccination was applied, as well as stamping out of the animal population within the focus and of the cattle population within a 10 km radius around the focal area.

On 29th April, taking into account the spread of the disease, it was decided to discontinue the stamping out operations and to move on to massive vaccination of the cattle stock.  The strategy of the Program includes vaccination until the year 2003, and discontinuation of it as from that date, according to the evolution of the problem in the neighboring regions.   As an exceptional measure, the official laboratory DILAVE is authorized to manipulate virus for diagnostic purposes.

Factor 2.  Disease status

2.1. a.  How was the disease thought to have been introduced (reintroduced) into Uruguay?

b. What breeds or species were affected?

a. On 23rd April 2001, a suspicion of FMD was reported on the Department of Soriano (South-eastern area of the country), alongside the border with Argentine.  The Veterinary Services investigated the case and the disease was clinically diagnosed on 24th April 2001.  The official laboratory serologically confirmed the disease and PANAFTOSA isolated sero-type “A”.

Since the type of virus identified is the same, it was concluded that the virus was mechanically introduced from active foci in Argentine, close to our frontier.  This hypothesis is backed by the fact that no cattle or animals from other susceptible species or animal products were introduced from Argentine into Uruguay at the time.  

Previous absence of viral activity in Uruguay is confirmed by the results of sero-epidemiological surveillance and monitoring activities carried out in the Police Districts bordering the Uruguay River during the period of March and April 2001.

All cattle movements at police districts bordering Argentine has been controlled, due to the sanitary situation prevailing in that country.  Only movements to slaughter plants had been authorized, after clinical inspection of the animals at the farm of origin.  Serological sampling was carried out at the slaughter plants, besides routine ante and post-mortem inspection.

b. The bovine species was the most affected one.  Other susceptible species had little participation.  No variations between different breeds were observed.

2.2. a.   How long did it take to detect the disease and how was the time frame for the start of infection determined?

b.
How would this change with vaccination?

a. Epidemiological investigation, clinical findings and serological results from the first foci suggest that the infection began 8 days before it was detected.  The primary focus was not timely reported, as the first clinical manifestations were mistakenly interpreted as a foot condition.

b. The changes that could be caused by the application of vaccine to all the national stock depend firstly on the type of virus that could eventually be responsible for the new situation.  On the other hand, it is necessary to underline the low attack rate registered during the 2001 epidemics, even when the animal population was absolutely susceptible and no vaccination had been applied since June 1994.  This effect of vaccination would have the consequence of avoiding the spread of the disease (as has been proven by the strategy applied in Uruguay), of lowering the attack rate and eliminating possible carriers in the population.

2.3. Your report indicates that 2.057 foci were reported.  How many cases were diagnosed and reported within these foci?

Within the 2.057 foci, 76,842 heads of cattle were affected, from a total population of 1,522,399 animals.  The sheep affected amounted to 228, from a total population of 913,249 animals.  Affected pigs totaled 112, from a total population involved of 7,598 animals.

2.4. Your report also indicates the number of foci reported by week.  What is the number of infected herds and the number of infected animals reported by week?

The following table shows the weekly evolution of the number of foci, number of animals exposed, affected (clinical cases) and attack rates in cattle.  The general attack rate in sheep was 0.02% and in pigs 1,5%.

Dirección General de Servicios Ganaderos-  División de Sanidad Animal       Informe de Fiebre Aftosa

	Semana
	Nº de focos
	Bovinos exp.
	Bovinos enf.
	T. ataque (%)
	Cant. Ovinos
	Ovinos enf.
	Cant. Suinos
	Suinos enf.

	17
	78
	56.875
	3.745
	6,6
	25.906
	0
	825
	0

	18
	229
	196.962
	9.940
	5,0
	134.037
	0
	951
	40

	19
	223
	181.567
	10.644
	5,9
	90.160
	0
	683
	2

	20
	325
	243.609
	12.393
	5,1
	117.500
	0
	1.250
	0

	21
	315
	229.210
	13.302
	5,8
	161.021
	0
	1.244
	20

	22
	248
	180.122
	8.786
	4,9
	108.852
	5
	958
	7

	23
	230
	145.893
	7.304
	5,0
	80.382
	6
	687
	40

	24
	133
	74.532
	3.340
	4,5
	53.137
	0
	332
	3

	25
	91
	69.283
	2.682
	3,9
	37.267
	4
	63
	0

	26
	67
	52.841
	2.463
	4,7
	38.293
	200
	185
	0

	27
	35
	18.035
	731
	4,0
	9.660
	8
	100
	0

	28
	26
	23.786
	399
	1,7
	16.468
	0
	7
	0

	29
	25
	21.717  
	745                       
	3,4
	27.249
	5
	90
	0

	30
	10
	6.165                     
	73                       
	1,2
	6.792
	
	7
	

	31
	8
	8.691
	157
	1,8
	255
	0
	202
	0

	32
	10
	8.734
	109
	1,2
	6.080
	
	4
	

	33
	2
	1.985
	  20                      
	1,1
	0
	
	
	

	34
	2
	2.392
	9
	0,4
	290
	
	10
	

	Totales
	2.057
	1.522.399
	76.842                    
	5,0                     
	913.349
	228
	7.598
	112


Semana epidemiológica: 17/2001 desde 22 al 28 de abril y la 34 desde 19 de agosto al 25 de agosto.

2.5. a.  What epidemiological linkages were established between the outbreak locations?

b.
What changes were made to address these linkages and what estimates can be provided of the efficiency of those changes?

a. The analysis of the information gathered points to a mechanical factor as the main form of transmission, both for the introduction of the virus in our territory and for its spread.  The beginning of the epidemics coincided with the sorghum harvest and many other agricultural activities, with increased movement of farm machinery, transportation vehicles and persons involved, specially in the area originally affected, i.e., Colonia and Soriano.

b. The main change was the complete immobilization of animals and the interdiction of problem areas.  The immobilization of animals even included not susceptible species, such as horses.  Turf and activities involving horses were discontinued, as well as any other involving movements and concentration of people in rural areas.  All slaughter activities, auctions and stock markets were stopped at a national scale.

Likewise, classes in schools and high schools in rural areas were suspended; disinfection schemes and route and road blocking between affected and threatened areas were enforced with the participation of the Ministries of National Defense and Internal Affairs, Departmental Governments, farmers, veterinarians and veterinary students.

Total immobilization of cattle was enforced until 7th June 2001, when the first massive emergency vaccination round was completed in the whole country.  At that moment, conditions and requirements for animal movement were set forth and restricted zones and areas were defined.  These restrictions began to be lifted after the second massive vaccination round was completed, on 22nd July 2001.

Control Points for disinfection of vehicles and farm machinery were established at strategic crossing points, routs and roads communicating infected and free areas.  Among the first strategies was the establishment of a contention immune area, with vaccination in the North and South of the country, in certain police districts, in order to avoid the spread of the disease from the Western coastal zone to the rest of the country.  This “strip” vaccination (before massive vaccination of the cattle population) proved to be effective, since 81% of the foci were located West of the strip, 3% within it and 16% to the East.  No new foci were reported after 114 days, evidencing the effectiveness of the measures.

2.6. What geographic and environmental characteristics of the exporting region influenced the spread of the disease?

The Departments of Soriano and Colonia have mixed production systems, combining dairy and beef producing farms with intensive agricultural production.  This involves intense movement of trucks, farms machinery and people.  As mentioned before, this was a major factor in the spread of the virus, during the early stages of the epidemics.

Factor 3.  The status of adjacent regions with respect to the agent

3.1. What is the prevalence of the disease in all adjacent regions?

It is understood that the regions adjacent to Uruguay are the Argentine Mesopotamia (Entre Ríos, Corrientes and Misiones) and the Province of Buenos Aires and to the Northeast the State of Rio Grande do Sul, Brazil.  In the case of the latter, the apparition of virus A-FMD cases was posterior to the one registered in Uruguay, totaling 30 affected farms, between the months of May and July 2001.  Brazil enforced a strategy of destruction of diseased animals and anticipated slaughter of contact animals.

In Argentine, 2.126 foci were registered, 1.461 of them in the Province of Buenos Aires (69%).  In the Mesopotamia, a total of 151 foci were declared in the Province of Entre Ríos (7%) and 68 (3%) in Corrientes.  No cases were detected in Misiones (information updated on 8th January 2002).

3.2. We understand that the disease was introduced from an adjacent region.

a. By which specific pathway or pathways was the disease introduced?

b. Are there any relevant factors about the adjacent regions that should be taken into account (e.g., size, distance from adjacent border to affected herds or animals)?

c. What steps were taken to close the pathways?

a. Mechanical introduction seems to be the most probable hypothesis, taking into account the characteristics of spread of the disease.  It was not possible to find a specific route associated to the first cases detected (See 2.1.a.).

b. On 13th March 2001, Argentine acknowledged the presence of FMD and later confirmed that the disease had been there for months.  In the areas near the frontier with Uruguay, no timely measures were adopted, such as cattle immobilization or enforcement of sanitary barriers that could have avoided the spread of the disease.  Instead, a great number of active foci developed.

c. The actions developed during 2001 were a continuation of those enforced during 2000 along the frontier with Argentine, and were strengthened as from the date abovementioned, when Argentine officially acknowledged the presence of the disease.

The main measures were the following:

· Temporary closure of the border with Argentine.

· Surveillance and inspection in risk zones and holdings bordering the Uruguay River.

· Immobilization of cattle in police districts along the frontier with Argentine, except for slaughter, after inspection of the holding.

· Disinfection and inspection of international traffic, at all the points of entrance to the country.

· Restrictions to the importation of animal and vegetal products and by-products from Argentine and other infected countries.

· Sanitary education, with distribution of leaflets at point of departure of ships for Uruguay, with the support of the other country’s prefecture.

Factor 4.  The extent of an active disease control program, if any, if the agent is known to exist in the region

4.1. Please provide details of your foot-and-mouth disease (FMD) control program, including criteria for establishing and releasing quarantine restrictions, slaughter policy, cleaning and disinfection, carcass disposal, monitoring of premises, movement controls, approach to sampling, test used, and any other relevant information.

The Program for FMD Eradication foresees, in the first place, a prevention system, to avoid the re-introduction of the disease, by means of three barriers:  control of importation of animals and animal products and by-products, control of entrance to the country by any means at any border point and control of garbage dumps (See answers to Factor 7).

In the second place, the Program has an epidemiological surveillance system.  It investigates every suspicion of FMD at the holdings, Official Sanitary Posts, auctions and stock markets and ante-mortem inspection at slaughter plants.  Important components are seroepidemiological samplings of cattle and sheep at a national level.  These samples are processed using non-structural ELISA in cattle and VIA and non-structural ELISA in sheep.

In the third place, an emergency system is enforced in case the disease is re-introduced, with destruction and burial of diseased animals and their direct contacts;  delimitation of the affected area, dividing it into focal area (from 0 to 5 km from the focus), peri-focal area (fro 5 to 20 km) and free area (more than 20 km);  interdiction of the holdings within the focal and peri-focal areas, sanitary control posts and disinfection of people and vehicles;  follow-up of the holdings in the focal and peri-focal areas, deployment of sentinels and re-population.  The geographical and temporal extension of the system depends on the magnitude of the spread of the disease.

4.2. What epidemiological investigations are done to trace the source and spread of the infection?

The epidemiological investigation procedures are included in the FMD Focus Handling Manual (See Annex 1).

4.3. What breeding practices are followed that might be relevant to the introduction or spread of the disease?

Farming practices were relevant for the spread of the disease (See numbers 2.1.a and 2.5.a).

4.4. a. 
 Is indemnity paid on destroyed animals?

b.  What estimates can be provided with regard to level of compliance with reporting procedures? 

a. Compensation is paid for goods and animals destroyed.  In the following table appears an example of the assessments and payments carried out on 15th May 2001, in USA dollars, during the first control phase of the epidemics of 2001 in the Departments of Soriano and Colonia.  Financial resources for the compensation payments come from the Permanent Compensation Fund (See Annex 2).

	ASSESSMENT OF ANIMALS STAMPED OUT IN THE FOCI

	15TH MAY 2001

	ANIMALS STAMPED OUT:

	CATTLE:  5093 – US$ 1,549,669

	SHEEP:  1511 – US$ 22,479

	PIGS:  333 – US$ 24,291

	BALES OF HAY DESTROYED:  2442 – US$ 46,045

	TOTAL:  US$ 1,926,469


b. 94.5% of the foci registered were reported by the owners of the animals, while 3,8% were detected through Official Services’ follow-ups, without participation of the farmers and 1.7% were reported by “third parties” (private veterinarians, etc.)

4.5. Have premises, thought to have been cleaned up, later been found to still be affected?

No new cases of FMD were detected in any of the farms affected by the epidemics after isolation measures were lifted.

Factor 5.  The vaccination status of the region

5.1. What proportion of animals is being vaccinated?  (What proportion of the animals will be vaccinated and when?)

The following table shows the strategic plan to be enforced until 2003.  On that year the national and regional situations will be evaluated in order to decide the future strategy.

Vaccination strategy against FMD in Uruguay 2001 – 2003

	YEAR
	PERIOD
	SCHEME

	2001
	Emergency vaccination from 5th May to 7th June:

From 16th June to 22nd June, dairy cattle  and from 5th July to 23rd July, 2001, beef cattle

Special vaccination from 1st to 30th November, with special controls of calves born in the year and yearlings.
	Vaccination of the whole cattle population.  Coverage over 90%. 

Massive re-vaccination of all cattle population (dairy and beef cattle).  Coverage over 99%.

All the calves born during 2000 and those born during the autumn of 2001.  Coverage over 99%.

	2002
	1st to 28th February

1st to 31st May(*1)

1st to 30th November(*1)


	General vaccination of cattle.  Coverage over 99%.

General re-vaccination of cattle

All calves born during 2002

	2003
	1st to 28th February

1st to 31st May


	General vaccination of cattle

Re-vaccination of cattle under two years


(*1)  The vaccine is already available

5.2. Please give details concerning the type, efficacy, use, ownership, place of production and record keeping of the vaccine being used.

During 2001, Uruguay used trivalent vaccines (virus O1, A24 and C3) imported from Brazil and Paraguay, bivalent vaccines imported from Colombia (virus O1 and A24) and Argentine (O1 and A24, strain A2000).  Trivalent vaccines were only used during the first vaccination round.

All vaccines were approved and certificated at the country of origin by the competent sanitary authority.  In all cases, innocuousness and efficacy tests used were those established by the Regional Reference Agency (CPFA:  Pan-American Centre for FMD).

According to the reports and studies carried out by the CPFA (PAHO/WHO), the expected protection percentage in cattle, against the field virus, type A24, identified in our country, is of 70% after the first vaccination and reaches 99.98% after re-vaccination.

The vaccine is bought by the MGAP and supplied freely to the farmers, who apply it under direct or indirect official control.  In the case of risk farms, it is required that the vaccine be applied by a registered private veterinarian.  

Distribution is carried out as follows:

· After importation, the vaccine is kept in cold stores, under official control.

· The doses are sent to each Departmental Service, who is in charge of the distribution to the farmers, at previously agreed places.

· All the records are available.

5.3. When was the last vaccination and how long will it be used?

Please see answer to question 5.1.

Factor 6.  The degree to which the region is separated from adjacent regions of higher risk through physical or other barriers

No questions under this factor.
Factor 7.  The extent to which movement of animals and animal products is controlled from regions of higher risk, and the level of bio security regarding such movements.

7.1
From what countries or regions does Uruguay import animals and animal products that could potentially introduce FMD?
A Risk Analysis Committee, dependent from the DGSG, studies each request to import animals and animal and vegetal products and by-products.

Uruguay has imported live animals only from countries or zones free from FMD.  Animal products and by-products are evaluated as to their risk and the necessary restrictive measures are adopted to avoid entrance of the virus (risk mitigation).

The following table shows the importation of animals during the last three years.  Uruguay only imported susceptible species from countries or zones free from FMD with or without vaccination, and non-vaccinated animals.  This policy has been held to this day and will be held in the future.

	Year
	Country
	Sheep
	Cattle

	1999
	USA
	
	4

	
	CANADA
	
	3

	
	AUSTRALIA
	2
	

	
	CHILE 
	1
	

	
	BRAZIL
	12
	

	
	
	
	

	2000
	NEW ZEALAND
	1
	

	
	AUSTRALIA
	12
	

	
	BRAZIL
	29
	

	
	
	
	

	2001
	USA
	
	10

	
	
	
	

	TOTAL
	
	57
	17


7.2.  Please provide details of the requirements / restrictions in place for importing animals and animal products, farming equipment, passenger, baggage, etc., that are susceptible to FMD.

The interested party must submit a request to the MGAP for each importation of animals, products, by-products, derivates and foods of animal origin and other agricultural goods.  Any goods of agricultural origin must be previously authorised by the sanitary authority, in order to legally or formally enter into the country.  The authorisation and the goods are inspected at the point of entrance.

As from December 1994, phyto and zoo-sanitary barriers were established at all  points of entrance into the country (dry frontier, ports and airports).  These barriers are staffed with professional and technicians from the General Departments of Agricultural Services and Livestock Services.  They are in charge of stopping informal or illegal entrance of agricultural goods, carried by passengers, vehicles and load trucks, at any time or due to any circumstance.  The officials are empowered to seize and retain products in violation or suspected of being in violation.  They must issue a seizure document and later destroy the goods. 

7.3. What movement controls and restrictions were instituted to address reintroduction of FMD and what is the level of bio security regarding such movements?

The answer to this question has been addressed under numbers 3.2 and 7.2.

7.4. What test procedures are used and are they acceptable by OIE standards?

After the country obtained the recognition as free from FMD without vaccination, Uruguay has only imported animals from free countries and zones.  The animals entered without vaccination and those coming from free zones were requested to be free from antibodies, a condition that was checked using ELISA 3 ABC.  The tests are acceptable by OIE standards.

7.5.
What other procedures are used to control and prevent FMD?

According to the legislation in force, the MGAP is empowered to send to anticipated slaughter or stamp-out on site any animal entered in violation of import zoo-sanitary regulations.   The slaughter has to be carried out in approved plants and the products cannot be exported.

Any container or hold transported in a ship, yacht or any other means of transportation, that holds goods that cannot enter the country, is sealed by the sanitary authority during its stay at the country, if not destroyed.

The elimination of organic residues from these means of transportation is forbidden in all the national territory, without due authorisation from the competent sanitary authority, who must be present at the time of destruction.

Factor 8.  Livestock demographics and marketing prices in the region

8.1. How many animals, herds, flocks, etc., of each relevant species (cattle, sheep, goats, pigs) are in Uruguay?  How are they distributed into commercial and backyard herds by department?

Animal population, according to species, age and Department

	DEPARTMENT
	        BOVINE / AGE (1)
	OVINE  (1)
	GOATS
	PIGS

	 
	
	 
	 
	(1)
	(2)

	 
	UNDER  24
	OVER 24
	 
	 
	 

	ARTIGAS
	233094
	403015
	1580485
	110
	6737

	CANELONES
	83845
	147647
	27615
	613
	76110

	CERRO LARGO
	307706
	541949
	914269
	417
	9592

	COLONIA
	224996
	237825
	135884
	409
	37450

	DURAZNO
	239874
	457420
	973229
	121
	5268

	FLORES
	148001
	214989
	298821
	123
	2894

	FLORIDA
	279887
	466005
	652979
	390
	17966

	LAVALLEJA
	245257
	400885
	706164
	975
	13407

	MALDONADO
	91624
	155196
	286998
	1593
	2854

	MONTEVIDEO
	927
	1251
	1061
	259
	9328

	PAYSANDU
	280594
	418654
	1142297
	159
	8941

	RIO NEGRO
	245709
	315332
	377461
	268
	5813

	RIVERA
	235187
	372860
	500272
	76
	4898

	ROCHA
	279850
	395975
	604628
	701
	17168

	SALTO
	261919
	419973
	1699487
	164
	15333

	SAN JOSE
	163964
	220266
	98332
	264
	33953

	SORIANO
	328224
	329097
	279845
	67
	16155

	TACUAREMBO
	314756
	566815
	1199569
	246
	6562

	TREINTA Y TRES
	212963
	354503
	605109
	444
	3445

	
	
	
	
	
	0

	TOTAL
	4178377
	6419657
	12084505
	7399
	293874

	NOTE: (1) Information from DICOSE, June 2001
	
	
	

	            (2) Information from DIEA, Census 2000
	
	
	


A Ñ O  2 0 0 1   - DI. CO. SE.  -  T O T A L   N A C I O N A L  -                          Giros: 1, 2, 3, 4, 5, 6, 7, 16, 20 y 50                

Fecha: 15/01/02 Hora: 09:32:05

====================================================================================================================================================================================================

E S T R A T O S........................:           I                 II             III          IV            V             VI            VII           VIII            IX            T O T A L    

En Hectáreas desde.....................:        0  a  49         50  a  99       100 a 199    200 a 499    500 a 999     1000 a 2499   2500 a 4999    5000 a 9999    10000 y m s                    

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ESTABLECIMIENTOS POR ESTRATO...........:          18.040             7.400           7.609        7.697        3.924           2.838            795           182             33         48.518

TITULO DE TENENCIA DE LA TIERRA(en H s.)------------------------------------------------------------------------------------------------------------------------------------------------------------

PROPIEDAD DE LA EMPRESA................:         189.635           263.684         524.736    1.300.113    1.566.575       2.381.205      1.443.391       625.747        357.284      8.652.370

ARRENDADA..............................:         109.335           202.450         420.384      832.441      809.068       1.139.687        633.870       221.621         45.799      4.414.655

PASTOREO A 11 MESES O REGIMEN SIMILAR..:           3.850             8.747          21.875       48.522       49.368          77.730         48.947        18.001         10.790        287.830

OCUPADA P/EMP. Y PROPIEDAD DE SOCIOS...:           2.118             4.044          11.777       53.031      136.581         411.896        361.542       238.876         49.006      1.268.871

MEDIANERIA.............................:             555               603           2.678        4.282        3.774          14.292          4.077           754              0         31.015

OCUPADA A CUALQUIER OTRO TITULO........:          53.690            53.377         107.868      206.595      197.169         304.572        219.352       114.067         12.159      1.268.849

TOTAL..................................:         359.183           532.905       1.089.318    2.444.984    2.762.535       4.329.382      2.711.179     1.219.066        475.038     15.923.590

USO DE LA TIERRA(en H s.)               ------------------------------------------------------------------------------------------------------------------------------------------------------------

PRADERAS ARTIFICIALES PERMANENTES......:          37.665            68.164         117.557      225.743      233.725         312.370        188.241        87.918         23.372      1.294.755

CAMPO MEJORADO.........................:          10.322            18.428          37.780       95.906      142.637         227.358        134.474        63.750         13.558        744.213

CAMPO FERTILIZADO......................:           1.661             3.448           6.299       14.082       14.720          32.878         25.239         6.687          3.432        108.446

CULTIVOS FORRAJEROS ANUALES............:          10.736            21.232          36.487       61.694       58.729          67.066         48.489        16.360          3.327        324.120

HUERTAS,FRUTALES,VIÑEDOS...............:           2.831             1.786           1.948        2.651        2.145           3.005          4.076           202             15         18.659

TIERRAS DE LABRANZA....................:          27.245            26.516          43.940       75.495       83.099         128.900         71.283        42.531         10.187        509.196

MONTES ARTIFICIALES(FORESTACION).......:           3.094             5.228          14.001       44.835       74.099         135.702        100.912       117.414         70.873        566.158

CAMPO NATURAL Y RASTROJOS..............:         265.629           388.103         831.306    1.924.932    2.153.381       3.422.103      2.138.465       884.204        350.274     12.358.397

NUEVOS MEJORAMIENTOS REALIZADOS(en H s):------------------------------------------------------------------------------------------------------------------------------------------------------------

PRADERAS ARTIFICIALES PERMANENTES......:          14.929            26.535          45.779       79.120       77.538          92.991         50.544        24.511          6.361        418.308

SIEMBRA EN COBERTURA...................:             658             1.748           3.950       10.024       19.207          23.712         15.069         8.451          1.116         83.935

SIEMBRA A ZAPATA.......................:             180               100             665        1.377        1.224           3.025            913           922          2.775         11.181

CAMPO NATURAL FERTILIZADO..............:             450               680           1.504        3.197        2.946           4.441          3.957           716            100         17.991

HAS. DE PRADERAS REALIZADAS EN:         ------------------------------------------------------------------------------------------------------------------------------------------------------------

FORMA CONVENCIONAL.....................:          13.850            23.029          38.140       60.898       53.710          61.337         36.929        17.032          4.312        309.237

SIEMBRA DIRECTA........................:           1.079             3.506           7.639       18.222       23.828          31.654         13.615         7.479          2.049        109.071

     VACUNOS EN EL ESTABLECIMIENTO      ------------------------------------------------------------------------------------------------------------------------------------------------------------

TOROS..................................:           5.932             5.603           9.299       20.111       23.534          43.152         29.688        12.467          5.062        154.848

VACAS DE CRIA ENTORADAS................:         148.790           183.095         335.461      655.382      645.245         935.381        579.646       231.922         92.882      3.807.804

VACAS DE INVERNADA.....................:          13.509            15.161          25.087       65.568       82.865         124.869         90.404        39.518         12.581        469.562

NOVILLOS DE MAS DE 3 AÑOS..............:          12.190            12.956          33.021       96.696      138.358         200.662        126.861        52.137          7.374        680.255

NOVILLOS DE 2 A 3 AÑOS.................:          13.666            21.679          48.140      133.180      156.797         259.589        138.118        55.124         12.658        838.951

NOVILLOS DE 1 A 2 AÑOS.................:          21.563            28.953          66.541      157.648      191.731         300.925        171.916        62.655         19.249      1.021.181

VAQUILLONAS + 2 AÑOS SIN ENTORAR.......:          19.964            23.857          40.879       79.041       79.030         115.088         74.597        39.518          7.892        468.237

VAQUILLONAS DE 1 A 2 AÑOS..............:          35.100            44.385          84.279      160.130      180.172         271.323        172.968        71.132         24.441      1.043.930

TERNEROS / TERNERAS....................:          80.379            98.656         175.758      354.115      353.126         525.397        332.093       143.118         50.624      2.113.266

T O T A L   D E   V A C U N O S........:         351.093           434.345         818.465    1.721.871    1.850.858       2.776.386      1.716.291       695.962        232.763     10.598.034

MORTANDAD DE VACUNOS...................:          15.537            16.156          23.445       42.683       38.577          52.418         30.727        14.731          5.152        239.426

CONSUMO DE VACUNOS.....................:           9.625             6.780           7.899        9.389       18.687           4.328          2.247         1.271            191         60.417

NACIMIENTOS EN EL ESTABLECIMIENTO......:          57.579            73.806         136.678      273.271      295.937         442.294        298.385       132.376         56.116      1.766.442

     OVINOS EN EL ESTABLECIMIENTO        ------------------------------------------------------------------------------------------------------------------------------------------------------------

CARNEROS...............................:           5.589             6.041          12.705       32.892       42.660          66.142         39.875        15.072          5.658        226.634

OVEJAS DE CRIA (ENCARNERADAS)..........:         219.371           252.765         512.507    1.069.421    1.092.703       1.518.162        868.521       351.353        120.172      6.004.975

OVEJAS DE DESCARTE.....................:          16.402            19.574          43.347      106.178      123.587         198.772        100.931        38.355          9.474        656.620

CAPONES................................:          45.517            61.063         122.982      270.121      248.542         304.977        194.231        75.151         23.253      1.345.837

BORREGAS 2 A 4 DIENTES SIN ENCARNERAR..:          16.523            20.407          44.631       96.369       99.443         141.909         94.767        33.996         12.646        560.691

BORREGAS DIENTES LECHE.................:          43.326            54.833         115.778      259.383      282.375         431.955        258.351       113.466         33.099      1.592.566

BORREGOS DIENTES LECHE.................:          35.133            44.096          99.878      220.470      239.828         361.664        203.861        93.706         27.803      1.326.439

CORDEROS / CORDERAS....................:           9.375             7.934          22.843       53.380       77.956         104.321         74.286        14.960          5.688        370.743

T O T A L   D E   O V I N O S..........:         391.236           466.713         974.671    2.108.214    2.207.094       3.127.902      1.834.823       736.059        237.793     12.084.505

MORTANDAD DE OVINOS....................:          34.399            36.516          70.542      156.088      156.252         215.153        139.358        51.911         22.338        882.557

CONSUMO DE OVINOS......................:          65.356            58.916         101.003      178.100      183.271         278.871        177.811        70.912         23.544      1.137.784

==================================================================================================================================================================================================Y E G U A R I Z O S....................:          37.674            23.361          37.757       66.130       62.538          91.586         52.647        23.139          8.336        403.168

C A P R I N O S........................:           1.388             1.002           1.373        1.600          618           1.106            110           182             20          7.399

M.G.A.P - DIV.TECNICA - DI.CO.SE
8.2. department?  What is the total number and distribution of mixed farms by department?

This question has been answered under 8.1.

8.3. In case the United States would allow the importation of beef from Uruguay, what regions or departments will be the most likely source?

It in not possible to identify a particular region or department as most likely source for a future exportation.  At present, Uruguay must be taken as a whole, since all the country’s cattle are subject to the same sanitary controls and regulatory requirements.

8.4. How many slaughter facilities are in the country?  How many of these are Federally inspected?  How many have been certified for export to the United States?  What is the location of each?  (You can illustrate using a map).

Uruguay has 56 approved plants, all of them with official veterinary inspection, of which 39 are approved for cattle and 15 are approved to export to the United States.  The veterinary inspection in all approved plants is carried out by officials from the MGSP (Please see Annex 3).

8.5. Where are the major livestock marketing centres and what is their role in the spread of the disease?

The following table details the number o livestock marketing centres per department.

	Artigas
	10
	Lavalleja
	18
	Salto
	9

	Canelones
	5
	Maldonado
	8
	San José
	14

	Cerro Largo
	18
	Montevideo
	2
	Soriano
	19

	Colonia
	17
	Paysandú
	13
	Tacuarembó
	24

	Durazno
	17
	Río Negro
	7
	Treinta y Tres
	12

	Flores
	7
	Rivera
	11
	
	

	Florida
	12
	Rocha
	17
	Total:
	240


Slaughter plants approved for export cannot receive cattle from livestock marketing centers.  As pointed out under answer 2.5.b, the prohibition to market cattle through marketing centers was one of the first control measures applied.  Therefore, these centers did not have an influence on the spread of the disease.

8.6. How did the animal transport and handling practices and livestock demographic patterns contribute to spread of the outbreak?  What steps were taken to interrupt the pathways?

Cattle movement was not a determinant factor in the spread of the disease, thanks to the preventive measures already described.  (Please see the answer to question 4.3.).

With regard to cattle density per hectare as a factor in the spread of the disease, it cannot be precisely evaluated.  The first foci appeared in regions with high cattle density.

8.7. In your report you mentioned guarantee measures pertaining to traceability, appropriate certification chain and adequate treatment of animal products.  Please provide details.

Uruguay has a system for the control of stock and movement of cattle, sheep, pigs, horses and goats, under the Division for Animal Control (DICOSE), from the General Department of Livestock Services (DGSG).  Any owner or holder of animals belonging to the abovementioned species must register, regardless of the number of animals involved.  The stock control is carried out through annually updated affidavits.   Movements are controlled and documented through Property and Movement Waybills (Guía de Propiedad y Tránsito).  This division also registers and controls the system of brands and marks used to identify the property of livestock (cattle, horses, sheep, pigs and goats).  (Please see Annex 4).

The Sanitary Authority has ordered that all animals to be slaughtered at plants approved for exportation must be controlled by a veterinarian at the farm and zone of origin and at slaughter plant of destination.  

Registered private veterinarians must verify that the animals are healthy, must check that the firebrand is clearly visible, that the Property and Movement Waybills are adequately filled and must identify the animals with official ear-tags, finally issuing a certificate.  

The official veterinarian from the Zonal or Local Livestock Services must issue an official certificate establishing the origin of the animals, the vaccinations applied, the absence of FMD in the zone and farm of origin and the washing and disinfection of the truck.  S/he must also certificate the information given by the registered private veterinarian.  

The official veterinarians from the Division of Animal Industry must verify that the brand or mark corresponds to the one described in the Waybill, whose number and series must appear in the Official Certificate issued by the Zonal or Local Livestock Services.  If any non-compliance is found, the herd must be returned to the farm of origin.  (Please see Annex 5).

With regard to the treatment of animal products required by some markets, the official inspection services control the process of sanitary maturation and final pH values.

Factor 9.  The type and extent of disease surveillance in the region

9.1. Are serum surveys conducted as part of your regular surveillance for FMD?  If so, how frequently are they conducted, what sample sizes are used, and what has been found?

 Since the 2001 epidemics, seroepidemiological samplings have been carried out with different purposes.  Therefore, they follow different designs.

1. “FMD epidemiological study in sheep”

1.1. Objective:  to determine the presence of FMD antibodies in the sheep population involved in foci during the 2001 epidemics.

1.2. Framework:  farms affected by FMD, with more than 10 sheep, totaling 818.

1.3.
Design:   a systematic two-staged sampling was carried out, selecting the farms in the first stage and the sheep within the farm in the second stage.
1.4.
Sample size:  The sample size was calculated on the basis of an expected 2% of farms with positive serology.  A seroprevalence of 4% was assumed for sheep, according to the presentation of the disease in those farms where sheep were affected.  As primary units, 140 farms were selected.  The following table shows the sample size for sheep according to the farm’s population.  An estimated 7,500 samples were to be taken.

	Sheep population in the farm
	Sample

	=<50
	40

	51 to 100
	55

	101 to 200
	65

	201 to 400
	70

	>400
	75


1.5. Date:  August 2001

1.6.
Results:   7,017 sheep serum samples were finally processed.  The results positive to VIAA were 132 (1.9%).  Positive sera were checked with non-structural ELISA 3 ABC, under Plum Island license (UBI).  35 sera positive results were confirmed, pointing to a probable incidence of 0.5% for sheep in the year 2001 foci.

2. “Transversal study in farms with cattle and sheep”

2.1.
Objectives:

2.1.1. To determine the degree of participation of the bovine and ovine species in the FMD epidemics and 

2.1.2. To establish the geographical spread level of the disease.

2.2.
Laboratory tests:   the tests used were VIAA antibodies for sheep and detection of antibodies to non-structural proteins for cattle, using ELISA 3 ABC (UBI).

2.3.
Sampling:  a random two-staged sampling was carried out.  In the first stage, the farms were selected, assuming that the percentage of affected farms was around 6% and that the estimation error was about 4%.  The sample size was calculated for a 95% of confidence level for the spread of the disease.  The number of farms to be sampled was 210.

2.4. Strategy:  assuming that the probability of finding positive animals is a function of the distance between susceptible animals and clinical foci of the disease, three geographical strata were established:

a. Stratum I:  farms with clinical cases and those included within an area of 5 km from the center of the focal farm.

b. Stratum II:  farms included in a band over 5 km and under 10 km from the center of each focus.

c. Stratum III:  farms located more than 10 km away from the center of each focus.

The 210 farms to be samples were divided in three equal parts, 70 farms each, in order to increase the precision of the information obtained.

The assumptions made with regard to minimum infection prevalence for FMD virus in cattle in positive farms were the following:

a. Stratum I:  prevalence would be over 20%

b. Stratum II:   it would be over 10% 

c. Stratum III:  it would be over 5%.

In order to detect the presence of the disease with a confidence level of 95%, the sample sizes in cattle were the following:

a. Stratum I:  15 heads of cattle per farm

b. Stratum II:  30 heads of cattle per farm

c. Stratum III:  60 heads of cattle per farm

2.5. Sheep:  to detect farms with 5% or more affected sheep, with a confidence level of 90%, 60 animals per farm were sampled.  In those cases in which the farms did not have that number of animals, the whole stock was sampled.

2.6. Sample size:  with this strategy, sampling plans included a maximum of 4,725 bovine sera and 6,075 ovine sera.

2.7. Date:  September 2001.

2.8.
Results: 

Cattle:  203 farms were sampled, 6,859 samples analyzed and 298 positive sera were detected.

The prevalence for cattle population was estimated to be 9.26% + 2.28%, and according to geographical strata:

Stratum I:  11.08% + 2.89

Stratum II:  2,75% + 0.84

Stratum III: 2,07% + 0.93

Sheep:  114 farms were sampled, 6,573 samples analyzed and 63 positive sera were detected, pointing to a general prevalence of 1.14% + 0,50.

The prevalence for this species for each geographical stratum was:

Stratum I:  1.69% + 0.94

Stratum II: 0.27% + 0.14 

Stratum III: 1.10% + 0.94

3. “FMD epidemiological study in the cattle population in Uruguay – 2002”

3.1. General objectives:
a. To establish the seroepidemiological situation in the cattle population.

b. To observe the evolution of the prevalence in sero-positive animals with regard to the September 2001 study.

3.2. Laboratory test:  ELISA 3 ABC (UBI) is used.

3.3. Design:  in order to be able to compare the results of this sampling with those obtained in September 2001, the same design was used, with the following adjustments:

a. Sub-stratification in dairy and beef farms.  In the first stage, 20 dairy farms were selected per geographical stratum.  This modification has been proposed taking into account that dairy farms make up about 10% of the total (4,565 dairy farms and 36,333 beef farms) and only 3.4% (7/203) were selected in the previous sampling.  Such small number was not enough to be able to project a prevalence for this type of farm.

b. Increase the sample size in stratum III, from 70 to 90 farms, in order to correct some distortions detected in the previous sampling.  This will permit the comparison between the two samplings.

3.4. Sample selection:  The samples were randomly selected using the program Intercooled STATA, version 7.0 for each type of farm and geographical stratum.  The proposed sample size is 230 farms and approximately 8,500 heads of cattle.

3.5. Date:  The field activity was carried out on February 2002.

3.6. Results:  the samples are being processed in the laboratory.

4. “Epidemiological study of FMD in sheep during 2002”

Objective:  to detect viral activity in 1% or more of the national flock.

Materials and methods:  

1. Laboratory tests:  the test used will be immune diffusion in Gel Agar for VIAA.

2. Sampling:  random, two-staged sampling of farms and of sheep within the farms.

During the first stage, farms will be sampled, assuming that at least 1 positive farm will be detected if there is at least 1% of positive sheep.  For a 95% confidence level, the sample size has been calculated to be 300 farms.

3. Sample size:  the number of farms selected will be 414, and 60 sheep within each one of them will be sampled.  When the number of sheep in the farm is smaller than 60, all the animals will be sampled.

4. Sample frame:  it has been provided by DICOSE’s database, which is made up with all the affidavits filed in June 2001.  It has been divided in three strata according to the distance to FMD outbreaks, i.e., the distance from each selected farm to each one of the 2,057 farms affected in 2001.

Stratum I:  areas within the farms with clinical cases and a 5 km strip around the center of the focal farm.

Stratum II:  the geographical area between 5 km and 10 km around each focus.

Stratum III:  geographical areas farther than 10 km from each focus.

The animals will be systematically sampled within each farm.  If the number of animals allows it, 20 lambs will be included in each sample.  It is estimated that this strategy will permit the collection of a maximum of 23,000 ovine sera.

9.2. Is reporting of sick animals mandatory?  If so, what is the procedure (by whom and to whom) and what penalties are involved for failure to report?

Disease to be reported:  any suspicion of FMD and like clinical cases is mandatory, as per Laws 3,606 and 16,082.

By whom:  All owners or holders of ruminants and swine, companies transporting susceptible species, veterinarians and officials from the General Department of Livestock Services must report any suspicion.

To whom:   The report must be made at the Field Services of the Animal Health Division or at police offices.  In this case, the police will immediately communicate the report to the Headquarters and the latter to the local Sanitary Authority.

When:  In case FMD is detected or suspected, all those who must report must do so immediately.

Other measures:  In case of FMD or diseases with similar clinical signs, the animal owners or holders must report the disease and stop any movement involving livestock and agricultural equipment that could act as vehicle for the disease (fomite).   Private and official veterinarians must advise the farmer on the actions to take and must control, as much as possible, their enforcement, until the Sanitary Authority intervenes.

Penalties:   any person who must report and does not do so, becomes liable to penalties that range from a fine to condemnation of animals and products, to administrative and commercial penalties and to criminal prosecution, according to the damage to animal health involved.

9.3. Are laboratory tests run on suspicious animals?  If so, what procedures and to what extent (e.g., what proportion of suspicious cases are evaluated using each of the specific laboratory procedures)?  What other procedures are used to investigate suspicious cases?

Material from 100% of suspicious animals is collected and sent to the laboratory.

If the material collected is epithelium, the procedures used are complement fixation CF, typifying ELISA and passage in cell cultures.  Suspicious material is also sent to the regional reference center, PANAFTOSA.

When the sample collected is blood, the procedures used are VIAA tests and ELISA for non-structural antibodies (3B, 3D and 3ABC).  All suspicious material sent to the laboratory is processed (100%).

The procedures used for differential diagnosis are the following:

a. IBR – isolation and confirmation using immune fluorescence, ELISA serology with paired sera.

b. BVD – antigen detection using ELISA, ELISA serology with paired sera.

c. Vesicular stomatitis – isolation, direct test using CF and ELISA, ELISA serology.

d. Vesicular swine disease – isolation, typifying using CF.

e. Blue tongue – Immunodiffusion serology and ELISA.

At the same time, and in parallel with laboratory procedures, an epidemiological investigation of the suspicious case is carried out and the animals put in quarantine until the case is cleared.

Factor 10.  Diagnostic laboratory capabilities

10.1. How many laboratories are approved and by whom for FMD diagnosis?

FMD diagnosis is only carried out at the official laboratory.

10.2. How long does it take to confirm FMD?

The confirmation of a suspicion depends on the characteristics of the material sent and its possible reactions at the laboratory.  In case it is a serological sample, a first result may be obtained with ELISA NS within 3 or 4 hours after the material arrives.  The VIA result is ready in 24 hours.  In case the sample sent is epithelium, a CF result may be obtained in 4 hours.  If the results are negative, 3 cell cultures passages plus negative CF tests are required.  The confirmatory result takes 144 hours.

10.3. What biosecurity measures are in place to ensure that FMD contamination of the laboratory, laboratory personnel, or the environment does not occur?  What personnel are available, and what are their levels of expertise?

Personnel at the Virology laboratory is kept at a minimum, disposable clothing is used, entrance to the laboratory is forbidden for people not working there and disinfection measures are applied.

Personnel specifically involved in FMD diagnosis are three veterinarians and five technicians.  The veterinarians have been trained in Uruguay, PANAFTOSA, Brescia (Italy), Pirbrigh (England) and other world reference centers.   Personal experience of the staff working with FMD ranges from a maximum of 30 years to a minimum of 12 years.  The staff clearly knows the risks posed by the disease and the measures that must be taken to avoid transmission risks.

Factor 11.  Policies and infrastructure for animal disease control in the region – i.e., emergency response capacity

11.1. What policies and infrastructure exist for emergency response to outbreak situations?

The regulatory decree for Law 16,083, dated 7th June 1994, created the National System for Animal Health Emergencies, which is still in force and well structured.  The Decree’s specific articles dealing with the subject are the following:

“Article 11.  National System for Sanitary Emergencies.  The National System for Sanitary Emergencies is integrated by the Ministry of Livestock, Agriculture and Fisheries, the Ministry of National Defense, the Ministry of Internal Affairs, the Ministry of Transportation and Public Works and the National Customs Department.  These agencies must name officials and their deputies, with the authority and capacity to take the necessary decisions at a national, regional and departmental levels, to act as counterpart and link, in order to support, back and enforce the required operations in case of emergency.  The abovementioned designations must be made within a maximum term of thirty days as from the enforcement of this Decree.  The General Department of Livestock Services shall be entitled to request the support and collaboration of other public and private institutions, as per the faculties set forth under article 3 of law 16,082, dated 18 October 1989.”

“Article 12.  Education, training and mock emergencies.  The General Department of Livestock Services shall agree with the agencies integrating the National System for Sanitary Emergencies, mentioned in article 11 of this Decree, the development of an annual education and training program, that will make mock procedures in order to guarantee adequate enforcement of the actions required in case of sanitary emergency.  The General Department of Livestock Services shall develop a permanent educational program to maintain favorable behaviors with regard to surveillance and prevention of exotic diseases within the groups involved in the animal health system and the general population (article 36 b of law 3,606, dated 13 April 1910).”

A Manual for FMD emergency cases is available, in coordination with different government agencies and private sectors, participating in the SIANESA system.

Parameters Needed

	Description
	MINIMUM
	Most likely or Avg/Mean
	MAXIMUM Or STDEV
	Source, Reference and Justification & any supporting documentation

	Tons/Kgs. Of beef to be exported to USA per year
	12,000
	19,000
	24,000
	DIA; export 1996-2000

	Tons/Kgs of beef per shipment
	13
	17
	25
	DIA (1)

	Kg of meat to be exported per cow
	40
	80
	120
	DIA

	Number of herds in export region
	48,518
	48,518
	48,518
	DICOSE 2001

	Herd size
	1
	200
	10,000
	DICOSE 2201

	Proportion of each herd sent for slaughter per year
	
	0.16 (2)
	
	DIA-INAC-DICOSE

	Proportion of herds vaccinated
	0.99
	1.0
	1.0
	DSA

	Proportion of animals per herd vaccinated
	1.0
	1.0
	1.0
	DSA

	Efficacy of vaccine
	0.95
	0.99
	1.0
	CPFA (3)

	Time from slaughter of animals till arrival of the shipment at a port in the USA.
	25
	40
	115
	DIA


(1)  
Referred to containers’ capacity

(2) Average extraction rate for the country

(3) Referred to re-vaccinated cattle (see question 5.2)

For the non-vaccinated cattle population (4)

	Days that an outbreaks remains undetected 
	
	
	
	

	Number of herds infected prior to detection, given an outbreak
	
	
	
	

	Proportion of animals per non-vaccinated herd that are viremic, given that the herd is infected
	
	
	
	


(4)  
It does not correspond, as at present the cattle population in Uruguay is 100% vaccinated

For the vaccinated cattle population

	Days that an outbreaks remains undetected (5)
	<1
	3
	7
	DSA

	Number of herds infected prior to detection, given an outbreak
	0
	2
	4
	DSA

	Proportion of animals per vaccinated herd that are viremic, given that the herd is infected
	
	
	
	DSA(6)


(5)  
The focus detection criterion is apparition of first clinical symptom.

(6)
It is estimated that there are no carriers in a re-vaccinated population.

	
	MINIMUM
	Most likely or Avg/Mean
	MAXIMUM Or STDEV
	Source, Reference and Justification & any supporting documentation

	Probability that virus in meat from an infected carcass survives export treatment (maturation to a pH<=5.8, and deboning)
	
	
	
	(1)

	Prob. that FMD is not detected in an infected animal during ante-mortem inspection
	
	
	
	(2)

	Prob. that FMD is not detected in an infected animal during post-mortem inspection
	
	
	
	(2)


(1) All scientific literature checked states that when pH is lower than 6, FMD virus is destroyed.

(2) Both during ante and post-mortem inspection, the situation is different if the animals are in the clinical or sub-clinical stage (prodromic stage).  In case the animals are in the prodromic stage, there is a 95% probability that they are not detected and in case the animals evidence clinical disease, there is a 95% probability that they are detected.

Distribution of beef shipments by month through the year

(Kgs or Tons per Month) (1)

	MONTH
	MINIMUM
	Most likely or Avg/Mean
	MÁXIMUM 

or

STDEV
	Source, Reference and Justification & any supporting documentation

	January
	997,166
	1,504,021
	2,082,526
	DIA

	February
	923,508
	1,527,250
	1,906,352
	DIA

	March
	895,419
	1,540,414
	1,804,110
	DIA

	April
	1,087,671
	1,746,932
	2,079,328
	DIA

	May
	977,176
	2,051,704
	2,836,096
	DIA

	June 
	905,007
	1,622,276
	2,173,213
	DIA 

	July
	551,380
	1,212,912
	2,329,195
	DIA

	August
	488,713
	1,252,154
	2,108,958
	DIA

	September
	712,436
	1,414,594
	2,370,489
	DIA

	October
	964,289
	1,743,336
	2,769,289
	DIA

	November
	80,709
	1,601,919
	3,270,427
	DIA

	December
	945,332
	1,518,839
	2,393,484
	DIA

	TOTAL
	11,812,271
	18,736,352
	24,316,408
	


(1)  This quantities come from the history of shipments for USA for the five years 1996-2000

� Please enter the minimum, most likely and maximum values, or the mean and standard deviations of the values.  It is important that the source and reference of the values be documented.  Any justification of the values and supporting documentation can be included separately, but need to be referenced in the last column.





