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Introducción XE "Introducción" 
En este trabajo computacional, utilizando la herramienta GEMS, es posible analizar desde una perspectiva económica el diseño de Block Caving.

Después de una revisión inicial del modelo de bloques, se encuentra el piso económico utilizando el recurso Footprint Finder de GEMS. Ésta consiste en ajustar el valor económico basado en la posición relativa del bloque. Compara el valor ajustado de la columna (x, y) en cierta elevación con el costo de desarrollo. El objetivo es encontrar el valor ajustado máximo y la elevación asociada a éste.
Luego, se deben definir las columnas asociadas a los puntos de extracción. Éstas se construyen a partir de información del modelo de bloques, malla de los puntos de extracción, geometría de éstas (donde Radio de la columna de extracción como función de la altura de extracción) y la fragmentación asociada al bloque. Una vez definidas es posible visualizar información de tonelajes, alturas, leyes, etc.

De acuerdo al modelo de mezcla seleccionado se puede simular el movimiento del mineral debido a la extracción y obtener el mejor valor económico involucrado en este análisis.
Metodología XE "Metodología" 
1. Propiedades del modelo de bloques. XE "1. Propiedades del modelo de bloques."  

1.1 Importar Modelo de Bloques. XE "Importar Modelo de Bloques." 
Click con botón secundario sobre la carpeta Standard – Import
En tipo de archivo se coloca archivo de texto y según coordenadas. Unir las columnas del archivo de texto con los datos del modelo de bloques.

1.2 Definir XE "Definir"  el Origen del Modelo de Bloques.
Click con botón secundario sobre la carpeta Standard

Acá se ve donde está el origen del modelo. Esta coordenada corresponde al punto superior izquierdo (indicado en la figura). Desde este punto, hacia atrás se cuentan las filas (eje y), hacia la derecha las columnas (eje x) y los niveles en el eje z.


[image: image1]
1.3 Definir Profile de Color para la ley de cobre XE "1.3 Definir Profile de Color para la ley de cobre" 
Cargar los objetos, arrastrándolos hasta la ventana, apareciendo el símbolo de un ojo al lado del objeto.

En Cu, con el botón derecho hacer clic en propiedades.
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En Display, Cell Display Profile, se define un profile de colores.


[image: image2]
Opción: Activate Scaling. Factor de escalamiento: significa que los de mayor ley son más grandes que los de menor ley.

En la sección Colour Profile se selecciona para definir la leyenda para la ley de cobre.


[image: image3]
1.4 Seleccionar una vista en planta del modelo de bloques XE "1.4 Seleccionar una vista en planta del modelo de bloques" 
View – Plan View – Select from List

Se escoge una de las plantas de la lista.

[image: image4]
1.5 Definir vistas en planta XE "1.5 Definir vistas en planta" 
Primero es necesario saber cual es el nivel que estaba más abajo.
View – Plan View – Looking Down

Luego se pueden definir las plantas.

View – Plan View – Define Plan Views
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Es necesario borrar las plantas antiguas.

[image: image6]
Se ubica en un nivel y a partir de ella genera el resto de las  secciones. Del paso anterior (looking down) se escribe la planta de más abajo, en este caso -1530.
View – Set Projection Distances

Se colocan números grandes.
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1.6 Crear secciones paralelas XE "1.6 Crear secciones paralelas" 
View – Create Sections – Parallel Sections

En la opción de espaciamiento entre secciones, si se coloca un número con signo positivo las secciones avanzan hacia abajo.  Con el signo menos, entonces, le dice que las secciones vayan hacia arriba.
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1.7 Entregar a los elementos del modelo una ley. XE "1.7 Entregar a los elementos del modelo una ley." 
Format – Other Profiles – Grade Elements

Aquí se da el carácter de leyes.
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1.8 Definir propiedades de la roca XE "1.8 Definir propiedades de la roca" 
Format – Other Profiles – Rock Codes

Define el tipo de roca, densidad de ésta y le entrega un código  en el modelo de bloque.


[image: image10]
Se arrastra el símbolo de la roca (Rock Type) a la ventana.
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En la opción Cell Display Profile se puede definir un profile de colores.
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1.9 Ver la información que hay del modelo de bloques. XE "1.9 Ver la información que hay del modelo de bloques." 
Block – Display – Block Info Window

Aparece un cuadro donde se puede observar los valores de los iconos arrastrados (en este caso tipo de roca y ley de cobre) sobre la ventana de trabajo.


[image: image13]
1.10 Inicializar el tipo de roca. XE "1.10 Inicializar el tipo de roca." 
En carpeta Standard:  Rock Type – Inicialize

Se seleccionan todos los bloques del modelo.
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1.11 Definir el aire en el modelo. XE "1.11 Definir el aire en el modelo." 
Primero es necesario ver la topografía.
Tins – Add Workspace

Se selecciona el archivo topos de la carpeta MI58B.

[image: image15]
Y luego seleccionar el archivo toposmt2.

[image: image16]
Luego, se seleccionan los bloques que están sobre la topografía.
Block – Selection – Create – From Surfaces – Above Surface
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Una vez seleccionados los bloques, se define para éstos la densidad y la ley de cobre.
Primero se les inicializa con valor 0.
Rock Type – Inicialize
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Ahora, los bloques sobre la topografía se pueden ver en un perfil.

Block – Selection – Auto – select Row/Column/Level fom View
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Luego se les asocia una ley de cobre y densidad.
Block - Selection – Create – From Block Model


[image: image20]
Format – Other Profiles – Rock Codes
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En la opción de Block – caving se puede reportar el porcentaje de ese tipo de roca en la mezcla.
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1.12 Standard - Properties XE "1.12 Standard - Properties" 
En este paso se dice que el modelo tiene leyes.

[image: image24]
2. Modelo Económico. XE "2. Modelo Económico." 
2.1 Crear el modelo económico. XE "2.1 Crear el modelo económico." 
Standard -  New Binary Block Model
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Las variables que integran este modelo son:

· Revenue Factor RF: resume la información de venta, es decir, es la diferencia entre el precio de venta y los costos asociados a ésta. Es necesario transformarla desde US$/lb a US$/ton (se hace un supuesto acerca de la recuperación, que en este caso es de 78%)

· Ley de cobre Cu

· Costo Mina CM

· Costo Planta CP

ECO = RF*Cu – ( CM + CP )
Rf = (1.3 - 0.25 ) $/lib * 2204.6/100 lib/ton * 0.78

Block – Edit – Simple Manipulation
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3. PCBC XE "3. PCBC" 
3.1 Ver los puntos de extracción. XE "3.1 Ver los puntos de extracción." 
Block cave – bc58b – cog06

Botón derecho – Block Cave Area Properties
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Siguiente y finalizar, se crea el archivo para rellenar con los puntos de extracción.
3.2 Definir propiedades de Block Cave. XE "3.2 Definir propiedades de Block Cave." 
Cog06 – Block Cave Propiety

3.2.1 Seleccionar General Setting XE "3.2.1 Seleccionar General Setting" .
Nombrar el archivo (en este caso se llama G1).
Se escoge un número de discretización bajo para que el programa corra más rápido. Se definen algunos valores para los puntos de extracción.

[image: image33]
En opción Depletion escoger Deplete slice file during evualation.
En la opción Report seleccionar un repote detallado y un  factor de escala de 1.
3.2.2 Seleccionar Economic Setting. XE "3.2.2 Seleccionar Economic Setting." 
Nombrar el archivo (en este caso se llama E1).
Definir el costo de mina por tonelada y revenue factor por tonelada para el cobre.

[image: image34]
3.2.3 Seleccionar Mineral Mixing XE "2.3 Seleccionar Mineral Mixing" 
Nombrar el archivo (en este caso se llama M1).
Se definen los ciclos y la altura de interacción.
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Grabar y aceptar.

3.3 Definir los conos asociados a los puntos de extracción. XE "3.3 Definir los conos asociados a los puntos de extracción." 
PCBC – Project – XY Curves

Se crea una nueva y se nombra como CONO.
En tipo de curva se escoge Draw Cone.
También se definen radios y alturas correspondientes en el cono sobre el punto de extracción propios del material que va a fluir. Se usa para la construcción de columnas. Se pasa de un modelo de bloques a columnas que fluyen en sentido vertical y simulen mezcla horizontal.
Sin embargo en esta experiencia estos valores se eligen dentro de un rango, aunque se debería hacer un estudio de la fragmentación de la columna, Kvapil Laubscher para determinar esas medidas.
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3.4 Enlazar los conos con los puntos de extracción. XE "3.4 Enlazar los conos con los puntos de extracción." 

PCBC – Project – Draw Point Types

Se crea uno nuevo y se nombra también CONO.

[image: image37]
De esta manera se conectan los conos y los puntos de extracción.
3.5 Importar los puntos de extracción XE "3.5 Importar los puntos de extracción" .


PCBC – Draw Points – Import Draw Points

El archivo con los puntos de extracción deben estar en la carpeta BlockCave.

[image: image38]
En el archivo, aparece el nombre, las coordenadas x , y , z y ID de todos los puntos de extracción (en este orden).

[image: image39]
Se definen algunos parámetros para los puntos de extracción importados.

[image: image40]
En la ventana aparece lo siguiente:


[image: image41]
Si no aparecen los puntos de extracción en la ventana se debe cerrar el archivo de puntos y abrir de nuevo.
3.6 Seleccionar los puntos de extracción y colocarlos en el piso económico. XE "3.6 Seleccionar los puntos de extracción y colocarlos en el piso económico." 
PCBC – Select Draw Points – Select All

PCBC – Select Draw Point – Edit Selected Draw Points

Del análisis del footprint finder se encontró el piso económico que corresponde al nivel -990. 
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Luego en Set Elevation se coloca este valor.
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3.7 Definir modelo Perfin que representa el material fino en cada bloque. XE "3.7 Definir modelo Perfin que representa el material fino en cada bloque." 
Necesito un modelo de bloques que tenga el porcentaje de finos ya que éstos se mueven más rápido. Este modelo de bloque se llama Perfin, que se crea desde la carpeta Standard como un modelo de bloques nuevo y binario.

Usaremos un perfil constante todos los grupos del curso con un porcentaje del 30% de fino para todos los bloques del modelo (irreal ya que este valor depende de la fragmentación).

Standard – New Binary Block Model

Una vez creado se inicializa.

Perfin – Initialize


[image: image44]
3.8  Se asocia Perfin  a los puntos de extracción. XE "3.8  Se asocia Perfin  a los puntos de extracción." 
PCBC – Project – General Parameters

En la opción de porcentaje de finos, primero se selecciona el modelo Perfin y se aplica.
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3.9 Crear un polígono para luego seleccionar algunos puntos de extracción. XE "Crear un polígono para luego seleccionar algunos puntos de extracción." 
Polyline – Create – Clipping Polygon

Aparece un cuadro dialogo y se selecciona la polilínea creada anteriormente. Luego se seleccionan los puntos dentro de esta polilínea

PCBC – Select Draw Points – Select Points Inside Clipping Polygon

Se discretiza en cada una de las partes que se dijeron, es decir, calcula las fracciones de bloque.
PCBC – Slice File – Compute Block Fractions

Se apreta y salen estos puntos, los que se guardarán en un archivo llamado blockfrac.rpt.
En el archivo blokfrac.txt se revisa, pues aquí es donde se puede ver donde hay algún problema.
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Los números representan a un bloque y los adyacentes a los bloques vecinos y este valor es un porcentaje de los bloques que pertenecen al cono.
3.10 Transferir datos del modelo de bloques a la  columna (modelo Slice). XE "3.10 Transferir datos del modelo de bloques a la  columna (modelo Slice)." 

PCBC – Slice File – Transfer Blocks to Slice File

Permite chequear que la operación esté bien realizada.

[image: image48]
3.11 Seleccionar las columnas antes de visualizarlas. XE "3.11 Seleccionar las columnas antes de visualizarlas." 
PCBC – Display – Define Display Setting
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Seleccionar que muestre las columnas verticales para los puntos de extracción seleccionados.
Se selecciona un profile de color (definido anteriormente), tiene que haber una selección de puntos para que aparezca desplegado en la pantalla.

[image: image50]
Finalmente esto aparece en la ventana, donde los colores de las columnas representan las leyes de cobre.
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3.12 Guardar los archivos de salida. XE "3.12 Guardar los archivos de salida." 
PCBC – Slice File – Slice File Utilities – Current to Save
El archivo creado está en la carpeta BlockCave y se llama PCBCSAVE.253.
3.13 Escoger el modelo de mezcla de premezcla vertical. XE "3.13 Escoger el modelo de mezcla de premezcla vertical." 
PCBC – Slice File – Mixing – Pre – compute Vertical Mixing
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Se observa que al comparar las columnas antes y después de mezclar hay un cambio en la distribución de los colores de las leyes de cobre.

3.14 Visualizar una superficie con las alturas económicas. XE "3.14 Visualizar una superficie con las alturas económicas." 
PCBC – Planning – Find the Best HOD

Aparece un cuadro donde dice el valor económico, toneladas y la ley de cobre.

En la ventana, se observa la superficie que representa la altura de extracción de cada punto.


[image: image53]
3.15 Obtener información económica del modelo. XE "3.15 Obtener información económica del modelo." 
PCBC – Project – Economic Information

Se pueden cambiar el costo de mina por tonelada y el revenue factor para un nuevo análisis.
3.16 Visualizar información económica. XE "3.16 Visualizar información económica." 
PCBC – Slice File – Slice File Utilities – Update Totals and Dollar Values
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						0																																																																				0												811.2900390625		1080.3366699219		1728.1898193359		2484.09375		2862.6335449219		4322.7758789063		5289.9443359375		6463.318359375		6995.6440429688		7078.6015625		8667.5947265625		9500.2646484375		9624.2890625		8709.7314453125		7447.8510742188		7416.208984375		6666.7001953125		5543.224609375		4466.2583007813		2909.9875488281		2113.3317871094		1831.173828125		1111.8768310547		560.4453125		327.1648864746																																																																																																				0

						0																																																																				0												721.8856811523		1145.6999511719		1668.7116699219		2543.267578125		3083.2756347656		4647.98828125		5919.001953125		7041.60546875		7872.5200195313		7688.3134765625		8639.0087890625		9167.2646484375		9511.43359375		9589.345703125		8684.2138671875		8486.71484375		7631.4643554688		6651.6508789063		5691.0830078125		4407.4770507813		3743.7702636719		2960.4106445313		1701.8995361328		1361.501953125		739.8887939453																																																																																																				0

						0																																																																				0												328.164276123		1237.6943359375		1763.9985351563		2662.3129882813		3438.7548828125		5046.1088867188		6196.9619140625		6971.7685546875		6966.7495117188		7511.6142578125		8097.9663085938		8712.818359375		9119.9345703125		9647.9873046875		9665.958984375		9044.7373046875		8725.435546875		7945.0541992188		6699.2016601563		6041.8994140625		4741.5913085938		3942.9343261719		2965.9208984375		1894.6160888672		1456.0925292969		304.0328369141																																																																																																		0

						0																																																																				0												130.6802520752		1129.1221923828		1839.6929931641		2585.794921875		3356.2392578125		5523.25390625		5846.3779296875		5774.9296875		6196.625		6881.712890625		7389.6245117188		7859.2724609375		8651.591796875		9248.7119140625		9005.673828125		9360.109375		9552.4345703125		8528.2978515625		7768.2856445313		6839.033203125		5625.640625		4680.8486328125		3803.2185058594		3123.5693359375		1849.2998046875		658.4893798828																																																																																																		0

						0																																																																				0												155.6527557373		837.6624755859		1945.4001464844		2525.7004394531		3355.3579101563		5125.6982421875		5190.2646484375		4750.078125		4427.8383789063		5156.203125		6149.3608398438		6974.2250976563		8121.78125		8966.455078125		9201.9091796875		9250.9892578125		9832.7568359375		9948.9169921875		9474.4580078125		8251.37890625		6569.3452148438		4860.0141601563		3989.7563476563		3657.7470703125		2816.0385742188		1066.6527099609		61.0797271729																																																																																																0

						0																																																																				0												149.6606903076		1000.9077148438		1886.0817871094		2546.6245117188		3894.2194824219		5183.5883789063		5424.2319335938		4935.2939453125		4473.9736328125		5028.6904296875		5792.6850585938		6505.7514648438		7207.193359375		8037.5810546875		8713.7314453125		8989.8369140625		9803.466796875		10626.6103515625		10446.806640625		8640.673828125		6907.3051757813		5333.9736328125		4329.5551757813		3805.2001953125		3225.759765625		1675.4340820313		436.2724609375																																																																																																0

						0																																																																				0												213.7636871338		974.5328979492		1621.8220214844		2395.0920410156		4143.9418945313		4863.501953125		5138.2719726563		5110.583984375		4999.8740234375		5194.3129882813		5529.3896484375		6036.400390625		6578.5541992188		6800.0297851563		8355.0009765625		9102.677734375		10183.88671875		10283.7666015625		10470.1943359375		8920.2216796875		7304.2104492188		6044.87109375		4980.8916015625		4007.8701171875		3485.3562011719		2117.0239257813		859.7489013672																																																																																																0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0												260.0889587402		922.8257446289		1417.4591064453		2839.3151855469		4278.4697265625		4897.5400390625		5458.0395507813		5710.2104492188		5332.6137695313		5635.3452148438		5708.4243164063		5729.0493164063		6079.1362304688		6722.0639648438		7556.8452148438		8612.1728515625		10004.52734375		11269.1826171875		10506.17578125		9333.40234375		7456.4775390625		6020.9956054688		5055.0747070313		4315.7231445313		3753.0727539063		2443.8654785156		1264.7817382813		116.7118301392																																																																																														0

						0																																																																																172.4469604492		930.0799560547		1403.1903076172		2754.5424804688		4896.7084960938		5512.5615234375		6405.6357421875		6510.2109375		6417.291015625		5976.9370117188		6259.4287109375		6199.6420898438		6225.0600585938		6906.1264648438		7439.0454101563		8142.5190429688		9481.1767578125		10325.67578125		9676.0107421875		8613.9521484375		6996.2060546875		5737.8852539063		4751.7119140625		4212.7631835938		3893.201171875		2609.8728027344		1466.7572021484		235.2366333008																																																																																														0

						0																																																																																185.163269043		514.4807128906		1375.3454589844		3168.3247070313		5583.7080078125		6811.0244140625		6844.0610351563		7703.6918945313		7603.7124023438		6941.9326171875		6413.61328125		7039.9165039063		7099.1694335938		7532.1616210938		8073.0458984375		8135.388671875		8320.595703125		8349.16015625		8233.4287109375		7238.7631835938		6132.7846679688		5253.4145507813		4455.0400390625		3944.6020507813		3838.1828613281		2763.0029296875		1415.1668701172		278.0406494141																																																																																														0

						0																																																																																174.0688934326		292.7153930664		1479.173828125		4140.16015625		6148.8745117188		7235.0122070313		7269.845703125		7835.912109375		8150.7553710938		7946.1577148438		7415.087890625		7455.9682617188		8381.337890625		8246.58203125		8711.408203125		8499.84765625		7816.0688476563		7327.9926757813		6992.7905273438		6602.6157226563		5539.8950195313		4668.6166992188		4039.1975097656		3538.5576171875		3534.1982421875		2762.7119140625		1396.4898681641		180.8291015625																																																																																														0

						0																																																																																130.4520263672		280.5576171875		1584.5935058594		3920.7702636719		5612.2504882813		6999.6166992188		8006.7465820313		8099.9682617188		8575.1123046875		8597.15625		8858.01171875		8876.8203125		8446.4130859375		9084.43359375		8976.3583984375		9304.7099609375		7736.111328125		6526.01171875		6200.0024414063		5708.0805664063		5035.6430664063		4481.2890625		3799.7429199219		3564.52734375		3462.7919921875		2717.5017089844		1513.2381591797																																																																																																0

						0																																																																																135.4457244873		205.3915252686		1664.81640625		3591.2312011719		4874.3725585938		6797.1274414063		7993.576171875		8243.9541015625		8188.7788085938		8755.13671875		9055.005859375		9629.2666015625		9023.357421875		9143.470703125		9481.775390625		9677.4931640625		8409.9619140625		6380.8427734375		6033.8134765625		5622.5654296875		5370.76953125		4557.3706054688		3938.1098632813		3363.8291015625		3219.0888671875		2419.32421875		1522.0408935547																																																																																																0

						0																																																																																130.2621002197		417.0332336426		1557.6176757813		3260.0222167969		4706.8979492188		6366.94140625		7338.4736328125		8071.2114257813		8575.013671875		8533.8388671875		8881.91015625		9598.94140625		10016.9228515625		9552.986328125		9490.439453125		9421.9931640625		9069.201171875		6973.462890625		6043.865234375		5503.3081054688		5147.49609375		4595.6220703125		3859.4235839844		3561.3950195313		2962.6625976563		2070.8208007813		1461.044921875																																																																																																0

						0																																																																																26.9176101685		788.2186889648		1798.771484375		3141.1098632813		4340.5854492188		5327.3374023438		6771.2041015625		7532.3999023438		7978.5888671875		7565.5400390625		8322.43359375		9135.375		9946.3974609375		10336.5615234375		9495.328125		9207.4658203125		9252.2919921875		8117.4614257813		5882.3134765625		5440.4638671875		4984.49609375		4775.072265625		4020.1999511719		3515.119140625		2933.4221191406		1896.7458496094		1362.484375		205.3032226563																																																																																														0

						0																																																																																		917.6924438477		1604.7410888672		2486.0966796875		3520.9741210938		4133.4150390625		6102.0380859375		6904.53515625		7193.9487304688		6957.2744140625		6963.9638671875		7932.1313476563		9666.4384765625		10130.8974609375		9321.455078125		8685.2783203125		8662.6787109375		8217.75		7304.1342773438		5451.7763671875		5217.6606445313		4734.0122070313		4086.0622558594		3711.4086914063		3132.2517089844		2211.7915039063		1406.3741455078		510.7798461914																																																																																														0

						0																																																																																		524.1322021484		1405.2650146484		1945.7830810547		2463.4790039063		3544.865234375		4842.6635742188		5926.8178710938		6347.859375		6499.0327148438		6379.6176757813		7165.0732421875		8778.076171875		9811.3623046875		9172.6416015625		8493.2451171875		8587.865234375		8013.1762695313		7482.5698242188		5683.3364257813		5415.7749023438		4847.2646484375		4247.0825195313		3900.7783203125		3501.5017089844		2414.837890625		1569.1065673828		915.0095214844																																																																																														0

						0																																																																																				1068.1497802734		1709.1716308594		2127.66796875		2846.6623535156		3212.2224121094		4720.8901367188		5789.4653320313		5776.1909179688		5892.0654296875		6624.525390625		7695.92578125		8627.052734375		9311.130859375		8907.7265625		8090.6420898438		8027.0078125		7620.8212890625		6971.5864257813		5518.869140625		5107.9653320313		4409.4145507813		4138.2255859375		3714.0319824219		2561.8212890625		1748.8920898438		883.8996582031		254.0044250488																																																																																												0

						0																																																																																				306.8043518066		1318.1040039063		1705.9392089844		2316.4050292969		2928.2263183594		3255.2170410156		4544.1752929688		5170.0185546875		5426.5024414063		6009.62890625		6988.5283203125		8159.8325195313		8249.048828125		8865.720703125		7862.7260742188		7465.4477539063		7839.5620117188		7453.6166992188		6442.7587890625		5147.294921875		4486.0986328125		4160.4379882813		3938.7956542969		2771.9885253906		1890.3208007813		1032.6951904297		323.7385864258																																																																																												0

						0																																																																																						822.2246704102		1616.2945556641		2031.8181152344		2664.0092773438		2884.6306152344		3463.1848144531		4110.1362304688		5129.595703125		5681.1235351563		6573.7290039063		7347.6376953125		7440.0932617188		7525.3432617188		7633.130859375		7309.0083007813		7337.005859375		7734.6547851563		7399.4682617188		5261.0673828125		4542.58203125		4145.9868164063		3951.0991210938																																																																																																				0

						0																																																																																						363.0200195313		1196.0843505859		1704.2548828125		2422.0148925781		2698.4189453125		2866.2326660156		3417.8601074219		4180.1953125		5063.7387695313		5988.544921875		6943.5190429688		6843.0454101563		6521.2626953125																																																																																																																						0
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		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0



HOD



best_tons

		

						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0																												1426																																								0																																																																																																																																																																0

						0																																																																				0																																																																																																																																																																0

						0														1296										1166																																												0																																																																																																																																																																0

						0														1426		1426																																																				0																																																																																																																																																																0

						0												1426		1426								1037		1037																																												0																																																																																																																																																																0

						0												1426		1426		1426		1426		1426																																																0																																																																																																																																																																0

						0										1426		1426		1426		1426		1426		1426		1296		1296						1426		1426										1166																										0																																																																																																																																																																0

						0										1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1426																																0																																																																																																																																																																0

						0								1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1037		1426		1426										1296		1426																						0																																																																																																																																																																0

						0								1426		1426		1426		1426								1426		1426		1426		1426		1426		1426		1426						1426																												0																																																																																																																																																																0

						0								1426		1426				1426										1426		1426		1426		1426		1426		1426		1426				1426		1426		1426																								0																																																																																																																																																																0

						0																										1426		1426		1426		1426		1426		1426		1426		1426		1426		1426										1426														0																																																																																																																																																																0

						0																										1426		1426		1426		1426		1426		1426		1426		1426		1426		1426										907		1166		1426										0																																																																																																																																																																0

						0																										1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1037		907		1296				1426		1426		1426										0																																																																																																																																																																0

						0																										1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1426		1037		1426		907		1426		1426		1426										0																																																																																																																																																																0

						0																																1426		1426		1426		1426		1426		1426		1426		907		1037		1426		1426		1426		1426		1426										0																																																																																																																																																																0

						0																																907		1426		518		518		907		1037				1037		1037		1426		1426		1296		1426		1426										0																																																																																																																																																																0

						0																																778		1426		518		778		1037		1166				1296						1426		1296		1426		1426										0																																																																																																																																																																0

						0																																						1037		1166		1037		1426		1296				1426		1426		1426		1426												0																																																																																																																																																																0

						0																																								907				1037		1166		1426		1426		1426		1426		1426												0																		860		859		858		858		836		875		836		794								553				310		310		310		310		310		310		310		310		310		310		310																																																																																																0

						0																																																1166		1426		1426		1426														0		310		310		310		310		310		310						881		880		880		897		897		887		866		813		770				464				332		332		332		332		332		332		332		332		332		332		332		332		332																																																																																														0

						0																																																1166		1426		1426		1426														0		332		332		332		332		332						860		859		859		858		897		896		886		873		811		789		768				508		508		508		508		508		508		508		508		508		508		508		508		508		508																																																																																														0

						0																																																		1426		1426																0		508		508		508		508		508						880		858		857		878		877		873		872		850		810		788		767		745				486		486		486		486		486		486		486		486		486		486		486		486		486		486																																																																																												0

						0																																																		1426		1426				1426												0		486		486		486		486		486						984		962		940		876		876		871		871		862		837		787		785		763		723						199		199		199		199		199		199		199		199		199		199		199		199																																																																																												0

						0																																																		1425.5802001953																		0		199.4415893555		199.4415893555		199.4415893555		199.4415893555		199.4415893555		878.0930786133		874.8131713867		850.4127807617		954.8782958984		938.3182373047		917.1982421875		873.7872924805		883.1672973633		870.2575073242		869.2174682617		842.4964599609		814.6590576172		798.1011352539		776.9808349609		741.3492431641		680.7297363281		638.4889526367		376.7247619629		376.7247619629						354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723																																																																																										0

						0																																																																				0		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		1003.7582397461		876.0131225586		874.9730834961		872.7331542969		930.5583496094		915.0382080078		873.8139648438		882.1273193359		869.2174682617		851.7582397461		842.4964599609		820.3364257813		798.1011352539		776.9808349609		764.7379150391		721.8507080078		638.4889526367		398.8851318359		354.5643615723		376.7247619629						376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629																																																																																										0

						0																																																																				0		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		1002.7182617188		980.5582275391		874.9730834961		873.9331054688		931.6782836914		909.4383544922		891.7582397461		893.9982299805		869.2174682617		850.7182006836		847.0573120117		820.3364257813		799.2163085938		776.9808349609		770.3386230469		749.2183837891		680.6833496094		616.3286132813		421.0455627441		398.8851318359		421.0455627441						354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723																																																																																								0

						0																																																																				0		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		1002.7182617188		980.5582275391		958.3982543945		873.9331054688		935.1182250977		908.3983154297		885.0383300781		867.3582763672		867.0574951172		850.7182006836		851.7582397461		842.4964599609		820.3364257813		799.2163085938		792.4987792969		771.3786010742		701.8037109375		659.6093139648		443.2059631348		398.8851318359		421.0455627441						332.4039611816		332.4039611816		332.4039611816		332.4039611816		332.4039611816		332.4039611816		332.4039611816		332.4039611816		332.4039611816																																																																																						0

						0																																																																				0		332.4039611816		332.4039611816		332.4039611816		332.4039611816		332.4039611816		1024.8782958984		1002.7182617188		980.5582275391		959.4382324219		933.6250610352		936.158203125		909.5182495117		886.1583251953		863.6864013672		870.6382446289		850.7182006836		829.5982055664		822.7803955078		799.2163085938		786.8980712891		754.8206176758		701.8037109375		680.6833496094		617.3685913086		443.2059631348		421.0455627441		421.0455627441						310.2435913086		310.2435913086		310.2435913086		310.2435913086		310.2435913086		310.2435913086		310.2435913086		310.2435913086																																																																																						0

						0																																																																				0		310.2435913086		310.2435913086		310.2435913086		310.2435913086		310.2435913086		1024.8782958984		1002.7182617188		1001.6782226563		980.5582275391		916.0280151367		925.4077758789		912.8782958984		888.2550048828		865.038269043		858.0966796875		835.8565673828		819.5181884766		820.3364257813		799.2163085938		777.0561523438		721.8032226563		700.6828613281		678.5224609375		658.5229492188		443.2059631348		443.2059631348		421.0455627441		332.4039611816		310.2435913086		332.4039611816		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629																																																																																				0

						0																																																																				0		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		1024.8782958984		1023.8382568359		1001.6782226563		917.2138671875		916.173828125		912.5047607422		910.3378295898		890.6383056641		867.3582763672		842.8783569336		830.3365478516		811.4564208984		793.6962890625		784.7380981445		754.8206176758		718.1489257813		699.6428222656		697.028503418		675.908203125		657.4020996094		617.3222045898		443.2059631348		465.3663330078		265.9227905273		199.4415893555		243.7623901367		243.7623901367		243.7623901367		243.7623901367		243.7623901367		243.7623901367		243.7623901367		243.7623901367																																																																																				0

						0																																																																				0		243.7623901367		243.7623901367		243.7623901367		243.7623901367		243.7623901367		1024.8782958984		981.4691772461		960.348815918		917.0804443359		874.967590332		925.4077758789		924.3677978516		912.9583129883		867.3582763672		845.118347168		816.2383422852		806.9764404297		790.3363037109		771.4609375		740.209777832		718.0494995117		713.9419555664		696.9291381836		675.908203125		657.4020996094		655.8278808594		596.2410888672		465.3663330078		465.3663330078		310.2435913086		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723																																																																																		0

						0																																																																				0		354.5643615723		354.5643615723		354.5643615723		354.5643615723		354.5643615723		1023.2782592773		977.145690918		917.3149414063		896.9945678711		853.7138061523		870.7596435547		907.2782592773		894.2875976563		868.4782714844		840.4707641602		811.7583007813		786.23828125		772.4981079102		770.4161376953		736.9298095703		732.6603393555		712.9019775391		691.7817382813		690.4198608398		693.6631469727		701.7581787109		680.6381835938		595.3147583008		531.6668701172		487.5267333984		531.8475341797		531.8475341797		531.8475341797		531.8475341797		531.8475341797		531.8475341797		531.8475341797		531.8475341797		531.8475341797																																																																																		0

						0																																																																				0		531.8475341797		531.8475341797		531.8475341797		531.8475341797		531.8475341797		376.7247619629		872.8125610352		872.012512207		850.4034423828		850.0924072266		862.0538330078		880.6382446289		859.6782836914		829.9847412109		818.3983154297		791.7583618164		786.23828125		758.3003540039		762.576171875		742.5784301758		726.0197143555		710.5001220703		691.7817382813		683.7792358398		701.7581787109		680.6381835938		680.6381835938		629.4607543945		595.0739746094		531.6668701172		332.4039611816		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629																																																																																0

						0																																																																				0		376.7247619629		376.7247619629		376.7247619629		376.7247619629		376.7247619629		265.9227905273		875.0739135742		852.4921875		850.8921508789		828.971862793		816.171875		855.5982055664		836.8782958984		813.2783813477		787.1983642578		787.2783203125		760.6383666992		758.3004150391		736.0603637695		728.0177612305		715.9375610352		707.1400756836		698.1773681641		683.7792358398		679.5981445313		680.6381835938		696.0781860352		651.62109375		617.2343139648		597.0614624023		465.3663330078		487.5267333984		487.5267333984		487.5267333984		487.5267333984		487.5267333984		487.5267333984		487.5267333984		487.5267333984		487.5267333984																																																																																0

						0																																																																				0		487.5267333984		487.5267333984		487.5267333984		487.5267333984		487.5267333984		243.7623901367		874.967590332		872.0893554688		850.7321777344		830.8118286133		814.9115600586		819.4565429688		798.7958984375		798.2305297852		776.7183227539		768.6383056641		755.1182861328		767.6963500977		748.4962158203		736.0960693359		733.8577270508		724.6558837891		717.2975463867		707.0215454102		700.3015136719		696.0781860352		664.7389526367		651.62109375		630.6002197266		595.9407348633		487.5267333984		376.7247619629		398.8851318359		398.8851318359		398.8851318359		398.8851318359		398.8851318359		398.8851318359		398.8851318359		398.8851318359																																																																																0

						0																																																																				0		398.8851318359		398.8851318359		398.8851318359		398.8851318359		398.8851318359		243.7623901367		914.2431640625		930.7201538086		905.1732788086		851.9321899414		834.4021606445		823.5756835938		817.5961303711		804.0966186523		793.7583007813		783.8619384766		766.0604858398		759.2988891602		738.9786987305		732.49609375		731.4577026367		712.2575073242		714.9775390625		704.7815551758		694.7031860352		679.1813964844		651.62109375		630.6002197266		630.6477050781		614.6201782227		553.8272705078		421.0455627441		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348																																																																														0

						0																																																																				0		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		421.0455627441		932.0535888672		925.7532958984		890.8296508789		830.8886108398		817.4715576172		822.0760498047		807.4566040039		775.3114013672		789.5159301758		777.2777709961		762.8217773438		743.2962036133		731.0580444336		725.2960205078		722.4177246094		708.8975219727		697.2194824219		702.7981567383		702.7981567383		681.6781616211		651.62109375		630.500793457		630.500793457		614.6201782227		595.9407348633		487.5267333984		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715																																																																														0

						0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		935.7050170898		931.4136352539		928.3982543945		913.0382080078		899.0382080078		821.151550293		811.5366210938		796.1619873047		772.881652832		782.7363891602		771.2782592773		756.2376098633		735.1973876953		730.2634887695		712.1832275391		703.4651489258		691.1400756836		687.1815185547		693.8381347656		679.4381713867		681.6781616211		630.6002197266		630.500793457		613.5872192383		613.5872192383		595.0739746094		553.4227294922		421.0455627441		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348																																																																														0

						0																																						443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		443.2059631348		310.2435913086		931.5933837891		910.3182373047		913.0382080078		897.9982299805		853.6669311523		807.1240844727		779.6312866211		773.681640625		778.7977905273		762.8217773438		741.7816772461		735.1973876953		720.7415161133		699.4391479492		697.8629760742		685.5394897461		680.4615478516		693.9181518555		680.5581665039		680.6381835938		630.500793457		630.500793457		613.5872192383		613.5872192383		595.0739746094		595.0739746094		487.5267333984		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715																																																																														0

						0																																						509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		509.6871032715		288.0831604004		939.1982421875		917.7582397461		896.5582275391		896.8782348633		873.3775024414		815.6018676758		800.001953125		785.0563964844		769.6551513672		762.1018066406		741.7816772461		735.1973876953		721.4615478516		699.4391479492		688.7987670898		691.139465332		683.5031738281		699.4381713867		680.6381835938		644.9805297852		630.500793457		613.5872192383		613.5872192383		595.0739746094		595.0739746094		592.459777832		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727																																																																														0

						0																																						573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		288.0831604004		310.2435913086		898.158203125		898.158203125		875.9982299805		875.9982299805		838.1765136719		812.0018310547		807.5158691406		777.2782592773		755.517578125		741.7816772461		730.2634887695		709.2232666016		701.1414794922		693.2788085938		681.0892944336		687.9831542969		681.6781616211		681.6781616211		629.4607543945		612.5472412109		595.0739746094		595.0739746094		595.0739746094		592.459777832		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727																																																																														0

						0																																						573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		573.7803344727		288.0831604004		332.4039611816		898.158203125		875.9982299805		875.9982299805		853.8382568359		852.7982177734		825.5982055664		817.1182250977		788.3157348633		775.6774902344		743.4374389648		718.6372070313		709.2232666016		688.9030761719		674.9850463867		658.5014038086		683.6192016602		681.6781616211		675.9981689453		613.5872192383		613.5872192383		595.0739746094		617.2343139648		614.6201782227		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633																																																																														0

						0																																						595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		595.9407348633		310.2435913086		354.5643615723		874.4174804688		875.9982299805		853.8382568359		853.8382568359		852.7982177734		826.3982543945		812.3363037109		782.1574707031		764.5816040039		746.6392822266		719.5990600586		701.2252197266		697.4652099609		684.6353149414		679.2217407227		671.6408081055		656.787902832		653.8005371094		635.7476196289		617.2343139648		617.2343139648		614.6201782227		595.9407348633		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094																																																																														0

						0																																								595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		595.0739746094		354.5643615723		398.8851318359		465.3663330078		877.0382080078		877.0382080078		875.9982299805		853.8382568359		850.9582519531		824.7158813477		804.8236694336		776.3435668945		748.6412963867		743.5453491211		718.9071044922		690.0808105469		668.0217895508		653.3483276367		653.5079345703		655.7479248047		635.7476196289		635.7476196289		617.2343139648		614.6201782227		614.6201782227		595.9407348633		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117																																																																														0

						0																																								574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		574.9010620117		332.4039611816		443.2059631348		487.5267333984		879.1182250977		877.0382080078		854.8782348633		853.8382568359		830.6382446289		820.5818481445		797.4343261719		774.719543457		761.7833251953		731.6809692383		723.2251586914		702.0807495117		673.7017822266		654.5483398438		636.7880249023		633.5875244141		634.7075195313		634.7075195313		630.6002197266		614.6201782227		614.6201782227		595.0739746094		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922																																																																														0

						0																																										553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		465.3663330078		465.3663330078		879.1182250977		878.0782470703		854.8782348633		853.8382568359		831.6782226563		814.6590576172		793.5387573242		762.3701171875		750.2598876953		734.8809814453		722.1051635742		704.6407470703		673.7017822266		649.3209228516		630.0680541992		611.1876831055		633.6676025391		613.5872192383		613.5872192383		613.5872192383		614.6201782227		595.0739746094		574.9010620117		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375																																																																														0

						0																																										552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		443.2059631348		465.3663330078		465.3663330078		531.8475341797		855.9182128906		832.7182006836		822.4164428711		800.2562866211		778.0208740234		755.8605957031		737.1422729492		734.7403564453		725.1451416016		701.2268066406		681.0404052734		643.2215576172		620.6060791016		605.1876831055		630.3076171875		629.5602416992		630.6002197266		613.5872192383		614.6201782227		613.5872192383		595.0739746094		574.034362793		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375																																																																														0

						0																																												552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		465.3663330078		443.2059631348		531.8475341797		855.9182128906		833.7582397461		822.4164428711		800.2562866211		763.4100952148		741.2497558594		737.1422729492		720.1294555664		699.1085205078		702.9849243164		681.7604370117		653.1447753906		635.2263793945		620.506652832		603.0003662109		629.5602416992		630.6002197266		630.6002197266		614.6201782227		613.5872192383		595.0739746094		574.034362793		574.034362793		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016																																																																														0

						0																																												531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		531.2623291016		376.7247619629		487.5267333984		465.3663330078		554.0078735352		620.3084716797		810.5582275391		794.5787963867		761.0081787109		742.2897949219		720.2764282227		720.1294555664		699.1085205078		676.9482421875		682.4265136719		655.7847900391		634.5064086914		614.9060668945		599.6190185547		609.3997802734		630.6002197266		630.6002197266		613.5872192383		613.5872192383		595.0739746094		594.041015625		574.034362793		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375																																																																														0

						0																																												552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		552.787109375		443.2059631348		465.3663330078		509.6871032715		576.1683349609		598.1480712891		764.4500732422		745.9440917969		723.8832397461		735.7803344727		717.0619506836		699.0091552734		676.9482421875		670.7608032227		660.2662963867		619.2193603516		599.6190185547		599.6190185547		595.4797973633		630.6002197266		613.5872192383		613.5872192383		613.5872192383										574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305																																																																														0

						0																																														574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		398.8851318359		465.3663330078		465.3663330078		554.0078735352		598.1480712891		598.1480712891		724.9232177734		722.2094726563		722.2094726563		701.1885375977		679.0281982422		658.4420776367		632.6275634766																												574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305																																																																														0

						0																																														574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		398.8851318359		443.2059631348																																																574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305																																																																														0

						0																																																574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305																																																				574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305																																																																														0

						0																																																574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305		574.9474487305																																																						464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648																																																																														0

						0																																																		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648		464.7811889648																																																						509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285																																																																														0

						0																																																		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285		509.1019592285																																																						553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922																																																																														0

						0																																																				553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922		553.4227294922																																																				553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078																																																																														0

						0																																																				553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078																																																				553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078																																																																														0

						0																																																				553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078		553.8272705078																																																		531.8403320313		531.8403320313		531.8403320313		531.8403320313		531.8403320313		531.8403320313																																																																														0
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						0																																																																452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219		452.0788574219																309.3929138184		309.3929138184		309.3929138184		309.3929138184		309.3929138184		309.3929138184		309.3929138184		309.3929138184		309.3929138184		309.3929138184		309.3929138184																																																																																						0
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vmix

		

				0.0		0.0

				60.5		159.5

				170.5		269.5

				280.5		379.5

				390.5		489.5

				500.5		599.5

				610.5		709.5

				720.5		819.5

				830.5		929.5

				940.5		1039.5

				1050.5		1149.5

				1160.5		1259.5

				1270.5		1369.5

				1380.5		1479.5

				1490.5		1589.5

				1600.5		1699.5

				1710.5		1809.5

				1820.5		1919.5

				1930.5		2029.5

				2040.5		2139.5

				2150.5		2249.5

				2260.5		2359.5

				2370.5		2469.5

				2480.5		2579.5

				2590.5		2689.5

				2700.5		2799.5

				2810.5		2909.5

				2920.5		3019.5

				3030.5		3129.5

				3140.5		3239.5

				3250.5		3349.5

				3360.5		3459.5

				3470.5		3569.5

				3580.5		3679.5

				3690.5		3789.5

				3800.5		3899.5
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Revenue

		

				Standard worksheet for Revenue calculations for Footprint finder										7/6/06

		Number		Item		Total		Grade 1		Grade 2		Grade 3		Comment

		1		Field		1		Cu		Au		Ag		Num elts read in foot

		2		Price		US$		0.85		275		5		Metal prices

		3		Conversion units				22.0462		0.0322		0.0322

		4		Price per unit(per ton)				18.73927		8.8414		0.1608

		5		Mill recovery				91%		89%		65%		Or can replace with recovery model

		6		Smelter recovery				97%		97%		80%

		7		Recovered units per ton				19.460		0.028		0.017

		8		Recovered $ per ton				16.541		7.633		0.084		Not need in calcs, info only

		9		Smelter  costs and royalties

		10		Concentrate grade				30		33		55

		11		Recovered Units per ton conc				641.5		1.0		1.4

		12		Concentrate moisture (freight)				8.00%		8.00%		8.00%

		13		Treatment charges ($/dmt)				54		0		0

		14		Freight charges ($/dmt)				20		0		0

		15		Treatment charge per unit				0.084		0.000		0.000

		16		Freight charge per unit				0.034		0.000		0.000

		17		Refining cost per unit				0.165		3.410		0.210

		18		Other charge per unit				0.000		0.000		0.000

		19		Total concentrate charge per unit				0.283		3.410		0.210

		20		Net price per unit				0.567		271.590		4.790

		21		Percentage royalty per unit (%)				1.50%		2%		2%

		22		Add on roylaty per unit ($/unit)				0.00		0.00		0.00

		23		Total royalty per unit ($/unit)				0.009		5.432		0.096

		24		Final revenue per unit				0.559		266.158		4.694

		25		Final revenue per ton				10.871		7.387		0.078		These are used in FOOT

		27		Basic mining cost		$/t		2.5		3.5

		28		Ore handling cost		$/t		0.5

		29		Milling cost		$/t		2.5

		30		Admin cost 1		$/t		0.25

		31		Admin cost 2		$/t		1.25

		32		Admin cost 3		$/t		0.75

		33		TOTAL MINING COST		$/t		7.75		This is used in foot

		35		Mining cost adjustment model		Applied to 32		NONE						Scale factor models

		36		Mill recovery adjustment model		Applied to 5		NONE		NONE		NONE		Scale factor models

		37		Trace information		3		ROW		COL		LEV		Set trace blocks here

		38						6		5		33

		39						1		3		23

		40						6		7		43

		41

		42

		43



Tony Diering:
Current value

Tony Diering:
Previous values here - not actually read



trace

		

		Row		Col		Lev		Rev		Check		Mine cost		Mine adjust		Cu-lev		Rev_Cu-lev		A_Cu-lev		Rev_Cu		Rev_Au		Rev_Ag		A_Cu		A_Au		A_Ag





results

		

				Run		Z-offset		Tons		Dollar value		area		Vmix % dil		VMIX HIZ		Name1		Name2		Name3		Max H		Dev cost		Num(+)		Dol_min		Iterations		Tons_ALL		Dollar value_ALL		area_ALL		Premium

				1		0		250513712		297950816		148000		0.5500000119		110		basemod						600		800		3		0		12		277729280		314268192		1419200		0

				2		60		244292944		293497344		147200		0.5500000119		110		basemod						600		800		3		0		12		272156576		310376096		1419200		0

				3		120		240664160		292396480		147200		0.5500000119		110		basemod						600		800		3		0		12		268139024		306810592		1419200		0

				4		180		224593968		287481024		138400		0.5500000119		110		basemod						600		800		3		0		12		254920000		301563040		1419200		0

				5		240		212282160		283184992		132800		0.5500000119		110		basemod						600		800		3		0		11		240275424		296197920		1419200		0

				6		300		163164384		234053328		98400		0.5500000119		110		basemod						600		800		3		0		11		235221072		294716832		1419200		0

				7		360		162386784		239733072		97600		0.5500000119		110		basemod						600		800		3		0		11		231073920		294766240		1419200		0

				8		420		154092480		238794816		93600		0.5500000119		110		basemod						600		800		3		0		10		217725312		289694720		1419200		0

				9		480		156036448		242260960		95200		0.5500000119		110		basemod						600		800		3		0		11		215522144		284884736		1419200		0

				10		540		149167728		237448032		90400		0.5500000119		110		basemod						600		800		3		0		11		207875808		272752448		1419200		0

				11		600		143076608		234435552		86400		0.5500000119		110		basemod						600		800		3		0		12		196082336		261476736		1419200		0

				12		660		135559888		227670320		83200		0.5500000119		110		basemod						600		800		3		0		11		184548112		252232032		1419200		0

				13		720		134263888		220627728		85600		0.5500000119		110		basemod						600		800		3		0		11		178845760		242734640		1419200		0
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resultsECOG06

				-1470

		Elevacion		Run		Z-offset		Tons		Dollar value		area		dol/m2/t		#ptos		Vmix % dil		VMIX HIZ		Name1		Name2		Name3		Max H		Dev cost		Num(+)		Dol_min		Iterations		Tons_ALL		Dollar value_ALL		area_ALL		Premium

		-1470		1		0		250513712		297950816		148000		0.0000080362		592		0.5500000119		110		basemod						600		800		3		0		12		277729280		314268192		1419200		0

		-1410		2		60		244292944		293497344		147200		0.0000081618		588.8		0.5500000119		110		basemod						600		800		3		0		12		272156576		310376096		1419200		0

		-1350		3		120		240664160		292396480		147200		0.0000082538		588.8		0.5500000119		110		basemod						600		800		3		0		12		268139024		306810592		1419200		0

		-1290		4		180		224593968		287481024		138400		0.0000092486		553.6		0.5500000119		110		basemod						600		800		3		0		12		254920000		301563040		1419200		0

		-1230		5		240		212282160		283184992		132800		0.0000100452		531.2		0.5500000119		110		basemod						600		800		3		0		11		240275424		296197920		1419200		0

		-1170		6		300		163164384		234053328		98400		0.0000145779		393.6		0.5500000119		110		basemod						600		800		3		0		11		235221072		294716832		1419200		0

		-1110		7		360		162386784		239733072		97600		0.0000151261		390.4		0.5500000119		110		basemod						600		800		3		0		11		231073920		294766240		1419200		0

		-1050		8		420		154092480		238794816		93600		0.0000165565		374.4		0.5500000119		110		basemod						600		800		3		0		10		217725312		289694720		1419200		0

		-990		9		480		156036448		242260960		95200		0.0000163087		380.8		0.5500000119		110		basemod						600		800		3		0		11		215522144		284884736		1419200		0

		-930		10		540		149167728		237448032		90400		0.0000176086		361.6		0.5500000119		110		basemod						600		800		3		0		11		207875808		272752448		1419200		0

		-870		11		600		143076608		234435552		86400		0.0000189645		345.6		0.5500000119		110		basemod						600		800		3		0		12		196082336		261476736		1419200		0

		-810		12		660		135559888		227670320		83200		0.0000201861		332.8		0.5500000119		110		basemod						600		800		3		0		11		184548112		252232032		1419200		0

		-750		13		720		134263888		220627728		85600		0.0000191967		342.4		0.5500000119		110		basemod						600		800		3		0		11		178845760		242734640		1419200		0

																												-990		0

																												-990		242260960
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System

		

				Footprint finder principal parameters

								Input		Checks

				1		folder_dolval		Standard		1

				3		folder_density		Standard		1

				5		folder_rock		Standard		1

				7		folder_seg		Standard		1

				9		folder_percent		Standard		1

				2		model_dolval		ECOG03		8

				4		model_density		Density		2

				6		model_rock		Rock Type		1

				8		model_seg		Elevation		5

				10		Model_percent		Perfin		0

				11		num_elts		1

				12		primary_elt		1

				13		folder_elts(ielt)		Standard

				14		model_elts(ielt)		CU

				15		seg_bot		3

				16		seg_top		2

				17		z1		0

				18		z2		800						5.52

				19		dz		60

				20		hiz		110

				21		first_dil		55%

				22		H max		600

				23		Dollar scale		0.001		for reporting

				24		Dev_cost/m2		800

				25		Colour - Dollar		CU		Use these colour profiles once the set_col_prof function has been fixed

				26		Colour - Tons		CU

				27		Colour - Height		CU

				28		Colour - Grade		CU

				29		Min_col_dollar_value		0		Used to filter out unwanted columns (effectively a higher shut-off value?)

				30		Num_near limit		3		Number of good neighbours for footprint filtering (Usual =4)

				31		Give Hair cut		N		Still to  do

				32		Dump excel Tons		Y

				33		Dump excel HOD		Y

				34		Dump Excel Dollars		Y

				35		Discount Rate		0.15

				36		Vertical Mining Rate		70

				37		Premium added to shut off ($/ton)		0

				38				0.5



Piso Económico 
Nivel -990




