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31/25/2019 c o n t r i b u t i n g t o a b e t t e r w o r l d

Carmeuse Background
Carmeuse Lime and Stone, Inc. (Carmeuse North America) operates 
five underground limestone mines
Black River Operation – Butler, KY
Cisco Operation – Cisco, GA
Ellijay Operation – Ellijay, GA
Luttrell Operation – Luttrell, TN
Maysville Operation – Maysville, KY

Carmeuse--Black River and Carmeuse--Maysville are the largest of 
the UG operations, with all mining operations carried out completely 
UG
The other operations utilize truck haulage to surface

All of the mines are solely dependent on diesel mobile equipment to 
meet the stone production needs of their plants
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Maysville and Black River Background
Both mines use a staggered room and pillar mining configuration, with 
headings and benches mined
Two to three mining fronts/panels are simultaneously advanced
Multiple pieces of mining equipment are simultaneously used in the 

advancing panels, and split between heading or benching operations

Diesel equipment utilized:
Cat 988 wheel loaders
Cat 772 haul trucks
Fletcher diesel face drills
Cat track-mounted bench drills
Oldenburg powder rigs
Cat excavator-type scalers
Fletcher roof bolters
Various diesel powered support equipment
Water and service trucks, manlifts, personnel carriers
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KY (MY and BR) Background

During initial DPM rulemaking, the mines were found to need to make 
DPM changes like numerous other mines at the time

Carmeuse formed a DPM Compliance team prior to the initial rules 
enactment date, and compliance options were evaluated:
Additional ventilation (shafts and fans)
DPM exhaust filters
Alternative fuels
Engine upgrades
Enclosed cabs
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Initial Compliance Background

Low-sulfur diesel (mandatory)
Relatively easy change over (purchasing and communication)

Additional ventilation (shafts and fans)
Large capital costs for shafts and fans
Significant electrical operating costs for additional fan horsepower 

DPM exhaust filters
Large capital cost if used on all pieces of equipment
Operating and maintenance issues and costs associated with using and 

regenerating
Engine upgrades
Cost prohibitive based on cost and equipment ages at the time
Would be done with new machine purchases

Enclosed cabs
Similar implementation reasoning as engine upgrades 
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Initial Compliance Background

Alternative fuels
Relatively easy implementation (purchasing/scheduling/communication)
Very minimal capital costs (if any)
Possible performance issues to overcome
 Increase in operating/fuel cost
Decreases emissions at the source - engine
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Initial Capital Estimates

 Capital Cost
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Drilled Shafts-NorthAmerican

		Option 1 600ft Deep, 9.5ft Drilled Shaft with Steel Casing

		Description		Unit		Est Qty.		Unit Price		Total Price				Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$80,000.00		$80,000.00				Mobilizatin		ls		1		$80,000.00		$80,000.00

		Demobilization		ls		1		$20,000.00		$20,000.00				Demobilization		ls		1		$20,000.00		$20,000.00

		Surface Casing		ft		20		$1,400.00		$28,000.00				Surface Casing		ft		20		$1,400.00		$28,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00				Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		580		$75.00		$43,500.00				Pilot Hole		ft		580		$75.00		$43,500.00

		9.5 ft Reaming		ft		580		$505.00		$292,900.00				9.5 ft Reaming		ft		580		$505.00		$292,900.00

		Furnish 8 ft liner		ft		600		$380.00		$228,000.00				Furnish 8 ft liner		ft		0		$380.00		$0.00

		Install 8 ft Liner		ft		600		$50.00		$30,000.00				Install 8 ft Liner		ft		0		$50.00		$0.00

		Grout Seal		bags		6550		$14.00		$91,700.00				Grout Seal		bags		0		$14.00		$0.00

		Dewatering		ls		1		$10,000.00		$10,000.00				Dewatering		ls		0		$10,000.00		$0.00

								Total		$849,100.00										Total		$489,400.00

		Option 2, 800ft Deep, 9.5 Drilled Shaft with Steel Casing

		Description		Unit		Est Qty.		Unit Price		Total Price				Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$80,000.00		$80,000.00				Mobilizatin		ls		1		$80,000.00		$80,000.00

		Demobilization		ls		1		$20,000.00		$20,000.00				Demobilization		ls		1		$20,000.00		$20,000.00

		Surface Casing		ft		20		$1,400.00		$28,000.00				Surface Casing		ft		20		$1,400.00		$28,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00				Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		780		$75.00		$58,500.00				Pilot Hole		ft		780		$75.00		$58,500.00

		9.5 ft Reaming		ft		780		$505.00		$393,900.00				9.5 ft Reaming		ft		780		$505.00		$393,900.00

		Furnish 8 ft liner		ft		800		$380.00		$304,000.00				Furnish 8 ft liner		ft		0		$380.00		$0.00

		Install 8 ft Liner		ft		800		$50.00		$40,000.00				Install 8 ft Liner		ft		0		$50.00		$0.00

		Grout Seal		bags		8700		$14.00		$121,800.00				Grout Seal		bags		0		$14.00		$0.00

		Dewatering		ls		1		$10,000.00		$10,000.00				Dewatering		ls		1		$10,000.00		$10,000.00

								Total		$1,081,200.00										Total		$615,400.00

		Option 3, 600ft Deep, 11.75 Drilled Shaft with Steel Casing												Option 3, 600ft Deep, 11.75 Drilled Shaft with minimal liner

		Description		Unit		Est Qty.		Unit Price		Total Price				Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$100,000.00		$100,000.00				Mobilizatin		ls		1		$100,000.00		$100,000.00

		Demobilization		ls		1		$25,000.00		$25,000.00				Demobilization		ls		1		$25,000.00		$25,000.00

		Surface Casing		ft		20		$2,000.00		$40,000.00				Surface Casing		ft		20		$2,000.00		$40,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00				Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		580		$75.00		$43,500.00				Pilot Hole		ft		580		$75.00		$43,500.00

		9.5 ft Reaming		ft		580		$780.00		$452,400.00				9.5 ft Reaming		ft		580		$780.00		$452,400.00

		Furnish 8 ft liner		ft		600		$750.00		$450,000.00				Furnish 8 ft liner		ft		0		$750.00		$0.00

		Install 8 ft Liner		ft		600		$60.00		$36,000.00				Install 8 ft Liner		ft		0		$60.00		$0.00

		Grout Seal		bags		6900		$14.00		$96,600.00				Grout Seal		bags		6900		$14.00		$96,600.00

		Dewatering		ls		1		$13,500.00		$13,500.00				Dewatering		ls		1		$13,500.00		$13,500.00

								Total		$1,282,000.00										Total		$796,000.00

		Option 4, 800ft Deep, 11.75 Drilled Shaft with Steel Casing

		Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$100,000.00		$100,000.00

		Demobilization		ls		1		$25,000.00		$25,000.00

		Surface Casing		ft		20		$2,000.00		$40,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		780		$75.00		$58,500.00

		9.5 ft Reaming		ft		780		$780.00		$608,400.00

		Furnish 8 ft liner		ft		800		$810.00		$648,000.00

		Install 8 ft Liner		ft		800		$60.00		$48,000.00

		Grout Seal		bags		9150		$14.00		$128,100.00

		Dewatering		ls		1		$13,500.00		$13,500.00

								Total		$1,694,500.00





Decline Prices

		Al---Cowin and Company, February 21, 2003

				Option 1						Option 2

		Width, ft		24						24

		Heigth, ft		22						22

		Vertical, ft		650						650

		Slope, percent		15%						25%

		Slope, degrees		8.5						14.5

		Length		4,400						2,600

				Min		Max				Min		Max

		Cost		$5,250,000		$5,500,000				$4,000,000		$4,250,000

		Cost per foot		$1,193		$1,250				$1,538		$1,635

		Cost/cu-yard		$61.01		$63.92				$78.67		$83.59

		Cost per ton		$27.73		$29.05				$35.75		$37.99

		Basis:		Starting from an existing high wall.  Disposal on surface within 1,000 feet of the portal.  Driving from surface only.

		Justification

		Hoist Operator

		Maysville replacement slope				3000

						$1,635

						$4,903,846.15





Raise Bored Shafts-Cowin

		

								4-ft dia						8-ft dia						10-ft dia						14'-6"-ft dia						20'-0" dia				Consecutive Projects

		Description		Unit		Est Qty.		Unit Price		Total Price																1995 Project						Feb 21, 2003 Al						$1,500,000

																																no lining

		Mobilizatin		ls		1		$40,000		$40,000				$70,000		$70,000				$70,000		$70,000										$70,000		$70,000		$70,000		$70,000

		Collar Construction		ft		10		$1,100		$11,000				$4,500		$45,000				$4,800		$48,000										900				900

		Cost/ft		ft		850		$235		$199,750				$340		$289,000				$390		$331,500				860						$978				$827

		Shaft Cost						Total		$250,750				Total		$404,000				Total		$449,500				Total		$1,145,135				Total		$950,000		Total		$814,286

		Site Preparation		lot		1		$50,000		$50,000				$50,000		$50,000				$50,000		$50,000										$50,000		$50,000		$50,000		$50,000

		Subtotal								$300,750						$454,000						$499,500												$1,000,000				$864,286

		Contingency		%		15%				$45,113						$68,100						$74,925												$150,000				$129,643

		Total Estimated								$345,863						$522,100						$574,425						$1,145,135						$1,150,000				$993,929

		$/cu-ft								$32.40						$12.23						$8.61						$9.31						$4.07				$3.52

		Total $/ft																								$1,332								$1,278

		Shaft only $/ft																																$1,056

								4-ft dia						8-ft dia						10-ft dia						14'-6"-ft dia						20'-0" dia				20'-0" dia

		Description		Unit		Est Qty.		Unit Price		Total Price																1997 Project						Feb 21, 2003 Al				Feb 21, 2003 Al

																																no lining

		Mobilizatin		ls		1		$40,000		$40,000				$70,000		$70,000				$70,000		$70,000										$70,000		$70,000		$70,000		$70,000

		Collar Construction		ft		10		$1,100		$11,000				$4,500		$45,000				$4,800		$48,000										650				650

		Cost/ft		ft		650		$235		$152,750				$340		$221,000				$390		$253,500				648						$1,123				$947

		Shaft Cost						Total		$203,750				Total		$336,000				Total		$371,500				Total		$751,376				Total		$800,000		Total		$685,714

																										Shaft only		$666,600

		Site Preparation		lot		1		$50,000		$50,000				$50,000		$50,000				$50,000		$50,000										$50,000		$50,000		$50,000		$50,000

		Subtotal								$253,750						$386,000						$421,500												$850,000				$735,714

		Contingency		%		15%				$38,063						$57,900						$63,225												$127,500				$110,357

		Total Estimated								$291,813						$443,900						$484,725												$977,500				$846,071

		$/cu-ft per foot								$35.74						$13.59						$9.50						$8.10						$4.79				$4.15

																										shaft only		$7.19

		Total $/ft																								$1,160								$1,504

		Shaft only $/ft																								$1,029								$1,231





Lubrizol

				UG Diesel Usage, gal/month		PurNox adder, $/gal		$/Month		$/Year

										1		2		3		4		5		6		7		8		9		10

		Maysville		46,000		$0.160		$8,096		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152

		Increase in fuel use		10.0%		50,600

		NPV		$596,957

		Discount		10%

										1		2		3		4		5		6		7		8		9		10

		Black River		35,000		$0.160		$6,160		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920

		Increase in fuel use		10.0%		38,500

		NPV		$454,206

		Discount		10%

		PuriNox, $/gallon		$1.16

		Diesel, $/gallon		$1.00

		Premium $/gallon		$0.16		Note:  Prices not firm…estimated the per gallon premim.



GARTHK:
Actual fuel usage estimated at one half of the non-diesel content.  Testing to provide a more accurate number.

GARTHK:
Actual fuel usage estimated at one half of the non-diesel content.  Testing to provide a more accurate number.



Biodiesel Soy

				UG Diesel Usage, gal/month		Synthetic adder, $/gal		$/Month		$/Year

		Maysville		46,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.438		$20,125		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500

		NPV		$1,483,913

		Discount		10%

										1		2		3		4		5		6		7		8		9		10

		50%				$0.625		$28,750		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000

		NPV		$2,119,876

		Discount		10%

		Black River		35,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.438		$15,313		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750

		NPV		$1,129,064

		Discount		10%						1		2		3		4		5		6		7		8		9		10

		50%				$0.625		$21,875		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500

		NPV		$1,612,949

		Discount		10%

										June Pricing Structure cut from Bob Mondran email.

										June		July		August		September		October		November		December

		Biodiesel , $/gal		$2.250		$2.250				$1.70		$1.75		$1.75		$2.10		$2.20		$2.25		$2.25

		Blend, %		35%		50%

		Adder cost per gal		$0.788		$1.125

		Diesel cost, $/gal		$1.000		$1.000

		Blend, %		65%		50%

		Diesel cost per gal		$0.650		$0.500

		Freight and Handling		$0.000		$0.000

		35%		$1.438

		Premium per gallon		$0.438

		50%				$1.625

		Premium per gallon				$0.625

						Maysville 2002 Actual		Maysville 2003 Budget		BR 2002 Actual		BR 2003 Budget		Sum of Budget Numbers

				Fuel		500,045		604,260		347,247		374,856		979,116

				Blend %		Annual Gallons B100

				20%		100,009		120,852		69,449		74,971		195,823

				25%		125,011		151,065		86,812		93,714		244,779

				30%		150,014		181,278		104,174		112,457		293,735

				35%		175,016		211,491		121,536		131,200		342,691

				40%		200,018		241,704		138,899		149,942		391,646

				45%		225,020		271,917		156,261		168,685		440,602

				50%		250,023		302,130		173,624		187,428		489,558

						Monthly Gallons B100

				Blend %

				20%		8,334		10,071		5,787		6,248		16,319

				25%		10,418		12,589		7,234		7,810		20,398

				30%		12,501		15,107		8,681		9,371		24,478

				35%		14,585		17,624		10,128		10,933		28,558

				40%		16,668		20,142		11,575		12,495		32,637

				45%		18,752		22,660		13,022		14,057		36,717

				50%		20,835		25,178		14,469		15,619		40,797

				Price Differential

				Blend %





BIodiesel Yellow Grease

				UG Diesel Usage, gal/month		Synthetic adder, gal/month, $/gal		$/Month		$/Year

		Maysville		46,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.385		$18,105		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262

		Increase in fuel use		2.2%		47,026

		NPV		$1,334,982

		Discount		10%

										1		2		3		4		5		6		7		8		9		10

		50%				$0.550		$26,106		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278

		Increase in fuel use		3.2%		47,466

		NPV		$1,924,957

		Discount		10%

		Black River		35,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.385		$13,776		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308

		Increase in fuel use		2.2%		35,781

		NPV		$1,015,747

		Discount		10%						1		2		3		4		5		6		7		8		9		10

		50%				$0.550		$19,864		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364

		Increase in fuel use		3.2%		36,116

		NPV		$1,464,641

		Discount		10%

										June Pricing Structure cut from Bob Mondran email.

										June		July		August		September		October		November		December

		Biodiesel , $/gal		$2.100		$2.100				$1.70		$1.75		$1.75		$2.10		$2.20		$2.25		$2.25

		Blend, %		35%		50%

		Adder cost per gal		$0.735		$1.050

								$1.100		Difference between biodiesel and diesel fuel.

		Diesel cost, $/gal		$1.000		$1.000

		Blend, %		65%		50%

		Diesel cost per gal		$0.650		$0.500

		Freight and Handling		$0.000		$0.000

		35%		$1.385

		Premium per gallon		$0.385

		50%				$1.550

		Premium per gallon				$0.550

						Maysville 2002 Actual		Maysville 2003 Budget		BR 2002 Actual		BR 2003 Budget		Sum of Budget Numbers

				Fuel		500,045		604,260		347,247		374,856		979,116

				Blend %		Annual Gallons B100

				20%		100,009		120,852		69,449		74,971		195,823

				25%		125,011		151,065		86,812		93,714		244,779

				30%		150,014		181,278		104,174		112,457		293,735

				35%		175,016		211,491		121,536		131,200		342,691

				40%		200,018		241,704		138,899		149,942		391,646

				45%		225,020		271,917		156,261		168,685		440,602

				50%		250,023		302,130		173,624		187,428		489,558

						Monthly Gallons B100

				Blend %

				20%		8,334		10,071		5,787		6,248		16,319

				25%		10,418		12,589		7,234		7,810		20,398

				30%		12,501		15,107		8,681		9,371		24,478

				35%		14,585		17,624		10,128		10,933		28,558

				40%		16,668		20,142		11,575		12,495		32,637

				45%		18,752		22,660		13,022		14,057		36,717

				50%		20,835		25,178		14,469		15,619		40,797

				Price Differential

				Blend %



GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.

GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.

GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.

GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.



Heating Values Bio Blend

								Recycled Vegetable Oil (RVO)								Virgin Soybean Oil (VSO)

								Yellow Grease Base								Soy Base

						Diesel		100% Biodiesel						Diesel		100% Biodiesel

		BTU/Lb		low heating values		132,344		115,469				BTU/Gallon		132,344		117,600

						Heating Value Blend		% Difference from Straight Diesel						Heating Value Blend		% Difference from Straight Diesel

		B0		0%		132,344		0.0%				0%		132,344		0.0%

		B5		5%		131,500		0.6%				5%		131,607		0.6%

		B10		10%		130,657		1.3%				10%		130,870		1.1%

		B15		15%		129,813		1.9%				15%		130,132		1.7%

		B20		20%		128,969		2.6%				20%		129,395		2.2%

		B25		25%		128,125		3.2%				25%		128,658		2.8%

		B30		30%		127,282		3.8%				30%		127,921		3.3%

		B35		35%		126,438		4.5%				35%		127,184		3.9%

		B40		40%		125,594		5.1%				40%		126,446		4.5%

		B45		45%		124,750		5.7%				45%		125,709		5.0%

		B50		50%		123,907		6.4%				50%		124,972		5.6%

		B55		55%		123,063		7.0%				55%		124,235		6.1%

		B60		60%		122,219		7.7%				60%		123,498		6.7%

		B65		65%		121,375		8.3%				65%		122,760		7.2%

		B70		70%		120,532		8.9%				70%		122,023		7.8%

		B75		75%		119,688		9.6%				75%		121,286		8.4%

		B80		80%		118,844		10.2%				80%		120,549		8.9%

		B85		85%		118,000		10.8%				85%		119,812		9.5%

		B90		90%		117,157		11.5%				90%		119,074		10.0%

		B95		95%		116,313		12.1%				95%		118,337		10.6%

		B100		100%		115,469		12.8%				100%		117,600		11.1%





Improved Ventilation

		Maysville

		Shaft and Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft				$900,000

		Depth, ft		900

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$1,166,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$1,496,728

		Discount Rate		10%

		Annual Cost		$243,586

								750		New HP

		hp		350				400		Existing HP

		hrs/year		8,760				350		Additional HP

		percentage		85%

		$/kwh		$0.030

		$/year		$78,183

		Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft						$0

		Depth, ft		0

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$266,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$678,546

		Discount Rate		10%

		Annual Cost		$110,430

								750		New HP

		hp		350				400		Existing HP

		hrs/year		8,760				350		Additional HP

		percentage		85%

		$/kwh		$0.030

		$/year		$78,183

		Black River

		Shaft and Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft				$650,000

		Depth, ft		650

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$916,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$1,269,455

		Discount Rate		10%

		Annual Cost		$206,598

		Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft				$0

		Depth, ft		0

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$266,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$678,546

		Discount Rate		10%

		Annual Cost		$110,430





DPM Compliance Options

		Maysville

		Control Option		DPM Reduction		Capital Cost		Annual Cost		NPV, 10-years		Comment

		Imp. Vent-Shaft and Fans				$1,166,000		$243,586		$1,496,728		DPM into mine is not reduced.  Improved ventilation removes and/or dilutes the DPM produced.

		Imp. Vent-Fans				$266,000		$110,430		$678,546		New fans and motors with increased HP.  DPM into the mine is not reduced improved ventilation removes and/or dilutes the DPM produced.

		B35 Biodiesel		B35 Biodiesel		$0		$217,262		$1,334,982		DPM reduced at the source by approximately 35%.

		B50 Biodiesel		B50 Biodiesel		$0		$313,278		$1,924,957		DPM reduced at the source by approximately 50%.

		Lubrizol PuriNOx		50%		$0		$97,152		$596,957		Operational problems with loss of horsepower and logistical problems are now under review.  Test at the Maysville mine scheduled for week of October 20, 2003. Estimated DPM reduction at the source by 50%.

		Engine Replacement		25%								Engine replacement will occur as machines are retired and replaced with newer cleaner burning engines.  On a case by case basis selected engines may be replaced.

		Exhaust Filters		??								Possible option for selected pieces of equipment such as roof bolter.

		Primrose Cetane Enhancer		12%								There is a lack of detailed information pertenent to use in offroad diesel engines.  More research is warranted.

		Black River

		Control Option		DPM Reduction		Capital Cost		Annual Cost		NPV, 10-years		Comment

		Imp. Vent-Shaft and Fans				$916,000		$206,598		$1,269,455		DPM into mine is not reduced.  Improved ventilation removes and/or dilutes the DPM produced.

		Imp. Vent-Fans				$266,000		$110,430		$110,430		New fans and motors with increased HP.  DPM into the mine is not reduced improved ventilation removes and/or dilutes the DPM produced.

		B35 Biodiesel		B35 Biodiesel		$0		$165,308		$1,015,747

		B50 Biodiesel		B50 Biodiesel		$0		$238,364		$1,464,641

		Lubrizol Fuel additive		50%		$0		$73,920		$454,206		Operational problems with loss of horsepower and logistical problems are now under review.  Test at the Maysville mine scheduled for week of October 20, 2003.

		Engine Replacement		25%								Engine replacement will occur as machines are retired and replaced with newer cleaner burning engines.  On a case by case basis selected engines may be replaced.

		Exhaust Filters		??								Possible option for selected pieces of equipment such as roof bolter.

		Primrose Cetane Enhancer		12%								There is a lack of detailed information pertenent to use in offroad diesel engines.
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Chart Maysville Annual Cost
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Chart Maysville NPV, Costs
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Chart Black River Capital Cost

		Imp. Vent-Shaft and Fans

		Imp. Vent-Fans

		B35 Biodiesel

		B50 Biodiesel

		Lubrizol Fuel additive



Comply
  160

Comply
  400

Comply
  400

Comply
  400

Comply
  400

Capital Cost

Black River Capital Cost

916000

266000

0

0

0



Chart Black River Annual Cost
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Chart BR NPV, Costs
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Exhaust Filters

		Maysville
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Drilled Shafts-NorthAmerican

		Option 1 600ft Deep, 9.5ft Drilled Shaft with Steel Casing

		Description		Unit		Est Qty.		Unit Price		Total Price				Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$80,000.00		$80,000.00				Mobilizatin		ls		1		$80,000.00		$80,000.00

		Demobilization		ls		1		$20,000.00		$20,000.00				Demobilization		ls		1		$20,000.00		$20,000.00

		Surface Casing		ft		20		$1,400.00		$28,000.00				Surface Casing		ft		20		$1,400.00		$28,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00				Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		580		$75.00		$43,500.00				Pilot Hole		ft		580		$75.00		$43,500.00

		9.5 ft Reaming		ft		580		$505.00		$292,900.00				9.5 ft Reaming		ft		580		$505.00		$292,900.00

		Furnish 8 ft liner		ft		600		$380.00		$228,000.00				Furnish 8 ft liner		ft		0		$380.00		$0.00

		Install 8 ft Liner		ft		600		$50.00		$30,000.00				Install 8 ft Liner		ft		0		$50.00		$0.00

		Grout Seal		bags		6550		$14.00		$91,700.00				Grout Seal		bags		0		$14.00		$0.00

		Dewatering		ls		1		$10,000.00		$10,000.00				Dewatering		ls		0		$10,000.00		$0.00

								Total		$849,100.00										Total		$489,400.00

		Option 2, 800ft Deep, 9.5 Drilled Shaft with Steel Casing

		Description		Unit		Est Qty.		Unit Price		Total Price				Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$80,000.00		$80,000.00				Mobilizatin		ls		1		$80,000.00		$80,000.00

		Demobilization		ls		1		$20,000.00		$20,000.00				Demobilization		ls		1		$20,000.00		$20,000.00

		Surface Casing		ft		20		$1,400.00		$28,000.00				Surface Casing		ft		20		$1,400.00		$28,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00				Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		780		$75.00		$58,500.00				Pilot Hole		ft		780		$75.00		$58,500.00

		9.5 ft Reaming		ft		780		$505.00		$393,900.00				9.5 ft Reaming		ft		780		$505.00		$393,900.00

		Furnish 8 ft liner		ft		800		$380.00		$304,000.00				Furnish 8 ft liner		ft		0		$380.00		$0.00

		Install 8 ft Liner		ft		800		$50.00		$40,000.00				Install 8 ft Liner		ft		0		$50.00		$0.00

		Grout Seal		bags		8700		$14.00		$121,800.00				Grout Seal		bags		0		$14.00		$0.00

		Dewatering		ls		1		$10,000.00		$10,000.00				Dewatering		ls		1		$10,000.00		$10,000.00

								Total		$1,081,200.00										Total		$615,400.00

		Option 3, 600ft Deep, 11.75 Drilled Shaft with Steel Casing												Option 3, 600ft Deep, 11.75 Drilled Shaft with minimal liner

		Description		Unit		Est Qty.		Unit Price		Total Price				Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$100,000.00		$100,000.00				Mobilizatin		ls		1		$100,000.00		$100,000.00

		Demobilization		ls		1		$25,000.00		$25,000.00				Demobilization		ls		1		$25,000.00		$25,000.00

		Surface Casing		ft		20		$2,000.00		$40,000.00				Surface Casing		ft		20		$2,000.00		$40,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00				Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		580		$75.00		$43,500.00				Pilot Hole		ft		580		$75.00		$43,500.00

		9.5 ft Reaming		ft		580		$780.00		$452,400.00				9.5 ft Reaming		ft		580		$780.00		$452,400.00

		Furnish 8 ft liner		ft		600		$750.00		$450,000.00				Furnish 8 ft liner		ft		0		$750.00		$0.00

		Install 8 ft Liner		ft		600		$60.00		$36,000.00				Install 8 ft Liner		ft		0		$60.00		$0.00

		Grout Seal		bags		6900		$14.00		$96,600.00				Grout Seal		bags		6900		$14.00		$96,600.00

		Dewatering		ls		1		$13,500.00		$13,500.00				Dewatering		ls		1		$13,500.00		$13,500.00

								Total		$1,282,000.00										Total		$796,000.00

		Option 4, 800ft Deep, 11.75 Drilled Shaft with Steel Casing

		Description		Unit		Est Qty.		Unit Price		Total Price

		Mobilizatin		ls		1		$100,000.00		$100,000.00

		Demobilization		ls		1		$25,000.00		$25,000.00

		Surface Casing		ft		20		$2,000.00		$40,000.00

		Concrete Pad		ls		1		$25,000.00		$25,000.00

		Pilot Hole		ft		780		$75.00		$58,500.00

		9.5 ft Reaming		ft		780		$780.00		$608,400.00

		Furnish 8 ft liner		ft		800		$810.00		$648,000.00

		Install 8 ft Liner		ft		800		$60.00		$48,000.00

		Grout Seal		bags		9150		$14.00		$128,100.00

		Dewatering		ls		1		$13,500.00		$13,500.00

								Total		$1,694,500.00





Decline Prices

		Al---Cowin and Company, February 21, 2003

				Option 1						Option 2

		Width, ft		24						24

		Heigth, ft		22						22

		Vertical, ft		650						650

		Slope, percent		15%						25%

		Slope, degrees		8.5						14.5

		Length		4,400						2,600

				Min		Max				Min		Max

		Cost		$5,250,000		$5,500,000				$4,000,000		$4,250,000

		Cost per foot		$1,193		$1,250				$1,538		$1,635

		Cost/cu-yard		$61.01		$63.92				$78.67		$83.59

		Cost per ton		$27.73		$29.05				$35.75		$37.99

		Basis:		Starting from an existing high wall.  Disposal on surface within 1,000 feet of the portal.  Driving from surface only.

		Justification

		Hoist Operator

		Maysville replacement slope				3000

						$1,635

						$4,903,846.15





Raise Bored Shafts-Cowin

		

								4-ft dia						8-ft dia						10-ft dia						14'-6"-ft dia						20'-0" dia				Consecutive Projects

		Description		Unit		Est Qty.		Unit Price		Total Price																1995 Project						Feb 21, 2003 Al						$1,500,000

																																no lining

		Mobilizatin		ls		1		$40,000		$40,000				$70,000		$70,000				$70,000		$70,000										$70,000		$70,000		$70,000		$70,000

		Collar Construction		ft		10		$1,100		$11,000				$4,500		$45,000				$4,800		$48,000										900				900

		Cost/ft		ft		850		$235		$199,750				$340		$289,000				$390		$331,500				860						$978				$827

		Shaft Cost						Total		$250,750				Total		$404,000				Total		$449,500				Total		$1,145,135				Total		$950,000		Total		$814,286

		Site Preparation		lot		1		$50,000		$50,000				$50,000		$50,000				$50,000		$50,000										$50,000		$50,000		$50,000		$50,000

		Subtotal								$300,750						$454,000						$499,500												$1,000,000				$864,286

		Contingency		%		15%				$45,113						$68,100						$74,925												$150,000				$129,643

		Total Estimated								$345,863						$522,100						$574,425						$1,145,135						$1,150,000				$993,929

		$/cu-ft								$32.40						$12.23						$8.61						$9.31						$4.07				$3.52

		Total $/ft																								$1,332								$1,278

		Shaft only $/ft																																$1,056

								4-ft dia						8-ft dia						10-ft dia						14'-6"-ft dia						20'-0" dia				20'-0" dia

		Description		Unit		Est Qty.		Unit Price		Total Price																1997 Project						Feb 21, 2003 Al				Feb 21, 2003 Al

																																no lining

		Mobilizatin		ls		1		$40,000		$40,000				$70,000		$70,000				$70,000		$70,000										$70,000		$70,000		$70,000		$70,000

		Collar Construction		ft		10		$1,100		$11,000				$4,500		$45,000				$4,800		$48,000										650				650

		Cost/ft		ft		650		$235		$152,750				$340		$221,000				$390		$253,500				648						$1,123				$947

		Shaft Cost						Total		$203,750				Total		$336,000				Total		$371,500				Total		$751,376				Total		$800,000		Total		$685,714

																										Shaft only		$666,600

		Site Preparation		lot		1		$50,000		$50,000				$50,000		$50,000				$50,000		$50,000										$50,000		$50,000		$50,000		$50,000

		Subtotal								$253,750						$386,000						$421,500												$850,000				$735,714

		Contingency		%		15%				$38,063						$57,900						$63,225												$127,500				$110,357

		Total Estimated								$291,813						$443,900						$484,725												$977,500				$846,071

		$/cu-ft per foot								$35.74						$13.59						$9.50						$8.10						$4.79				$4.15

																										shaft only		$7.19

		Total $/ft																								$1,160								$1,504

		Shaft only $/ft																								$1,029								$1,231





Lubrizol

				UG Diesel Usage, gal/month		PurNox adder, $/gal		$/Month		$/Year

										1		2		3		4		5		6		7		8		9		10

		Maysville		46,000		$0.160		$8,096		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152		$97,152

		Increase in fuel use		10.0%		50,600

		NPV		$596,957

		Discount		10%

										1		2		3		4		5		6		7		8		9		10

		Black River		35,000		$0.160		$6,160		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920		$73,920

		Increase in fuel use		10.0%		38,500

		NPV		$454,206

		Discount		10%

		PuriNox, $/gallon		$1.16

		Diesel, $/gallon		$1.00

		Premium $/gallon		$0.16		Note:  Prices not firm…estimated the per gallon premim.



GARTHK:
Actual fuel usage estimated at one half of the non-diesel content.  Testing to provide a more accurate number.

GARTHK:
Actual fuel usage estimated at one half of the non-diesel content.  Testing to provide a more accurate number.



Biodiesel Soy

				UG Diesel Usage, gal/month		Synthetic adder, $/gal		$/Month		$/Year

		Maysville		46,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.438		$20,125		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500		$241,500

		NPV		$1,483,913

		Discount		10%

										1		2		3		4		5		6		7		8		9		10

		50%				$0.625		$28,750		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000		$345,000

		NPV		$2,119,876

		Discount		10%

		Black River		35,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.438		$15,313		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750		$183,750

		NPV		$1,129,064

		Discount		10%						1		2		3		4		5		6		7		8		9		10

		50%				$0.625		$21,875		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500		$262,500

		NPV		$1,612,949

		Discount		10%

										June Pricing Structure cut from Bob Mondran email.

										June		July		August		September		October		November		December

		Biodiesel , $/gal		$2.250		$2.250				$1.70		$1.75		$1.75		$2.10		$2.20		$2.25		$2.25

		Blend, %		35%		50%

		Adder cost per gal		$0.788		$1.125

		Diesel cost, $/gal		$1.000		$1.000

		Blend, %		65%		50%

		Diesel cost per gal		$0.650		$0.500

		Freight and Handling		$0.000		$0.000

		35%		$1.438

		Premium per gallon		$0.438

		50%				$1.625

		Premium per gallon				$0.625

						Maysville 2002 Actual		Maysville 2003 Budget		BR 2002 Actual		BR 2003 Budget		Sum of Budget Numbers

				Fuel		500,045		604,260		347,247		374,856		979,116

				Blend %		Annual Gallons B100

				20%		100,009		120,852		69,449		74,971		195,823

				25%		125,011		151,065		86,812		93,714		244,779

				30%		150,014		181,278		104,174		112,457		293,735

				35%		175,016		211,491		121,536		131,200		342,691

				40%		200,018		241,704		138,899		149,942		391,646

				45%		225,020		271,917		156,261		168,685		440,602

				50%		250,023		302,130		173,624		187,428		489,558

						Monthly Gallons B100

				Blend %

				20%		8,334		10,071		5,787		6,248		16,319

				25%		10,418		12,589		7,234		7,810		20,398

				30%		12,501		15,107		8,681		9,371		24,478

				35%		14,585		17,624		10,128		10,933		28,558

				40%		16,668		20,142		11,575		12,495		32,637

				45%		18,752		22,660		13,022		14,057		36,717

				50%		20,835		25,178		14,469		15,619		40,797

				Price Differential

				Blend %





BIodiesel Yellow Grease

				UG Diesel Usage, gal/month		Synthetic adder, gal/month, $/gal		$/Month		$/Year

		Maysville		46,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.385		$18,105		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262		$217,262

		Increase in fuel use		2.2%		47,026

		NPV		$1,334,982

		Discount		10%

										1		2		3		4		5		6		7		8		9		10

		50%				$0.550		$26,106		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278		$313,278

		Increase in fuel use		3.2%		47,466

		NPV		$1,924,957

		Discount		10%

		Black River		35,000						1		2		3		4		5		6		7		8		9		10

		35%				$0.385		$13,776		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308		$165,308

		Increase in fuel use		2.2%		35,781

		NPV		$1,015,747

		Discount		10%						1		2		3		4		5		6		7		8		9		10

		50%				$0.550		$19,864		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364		$238,364

		Increase in fuel use		3.2%		36,116

		NPV		$1,464,641

		Discount		10%

										June Pricing Structure cut from Bob Mondran email.

										June		July		August		September		October		November		December

		Biodiesel , $/gal		$2.100		$2.100				$1.70		$1.75		$1.75		$2.10		$2.20		$2.25		$2.25

		Blend, %		35%		50%

		Adder cost per gal		$0.735		$1.050

								$1.100		Difference between biodiesel and diesel fuel.

		Diesel cost, $/gal		$1.000		$1.000

		Blend, %		65%		50%

		Diesel cost per gal		$0.650		$0.500

		Freight and Handling		$0.000		$0.000

		35%		$1.385

		Premium per gallon		$0.385

		50%				$1.550

		Premium per gallon				$0.550

						Maysville 2002 Actual		Maysville 2003 Budget		BR 2002 Actual		BR 2003 Budget		Sum of Budget Numbers

				Fuel		500,045		604,260		347,247		374,856		979,116

				Blend %		Annual Gallons B100

				20%		100,009		120,852		69,449		74,971		195,823

				25%		125,011		151,065		86,812		93,714		244,779

				30%		150,014		181,278		104,174		112,457		293,735

				35%		175,016		211,491		121,536		131,200		342,691

				40%		200,018		241,704		138,899		149,942		391,646

				45%		225,020		271,917		156,261		168,685		440,602

				50%		250,023		302,130		173,624		187,428		489,558

						Monthly Gallons B100

				Blend %

				20%		8,334		10,071		5,787		6,248		16,319

				25%		10,418		12,589		7,234		7,810		20,398

				30%		12,501		15,107		8,681		9,371		24,478

				35%		14,585		17,624		10,128		10,933		28,558

				40%		16,668		20,142		11,575		12,495		32,637

				45%		18,752		22,660		13,022		14,057		36,717

				50%		20,835		25,178		14,469		15,619		40,797

				Price Differential

				Blend %



GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.

GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.

GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.

GARTHK:
Actual fuel usage has varied, as a percentage, approximated one half of the heating value loss.



Heating Values Bio Blend

								Recycled Vegetable Oil (RVO)								Virgin Soybean Oil (VSO)

								Yellow Grease Base								Soy Base

						Diesel		100% Biodiesel						Diesel		100% Biodiesel

		BTU/Lb		low heating values		132,344		115,469				BTU/Gallon		132,344		117,600

						Heating Value Blend		% Difference from Straight Diesel						Heating Value Blend		% Difference from Straight Diesel

		B0		0%		132,344		0.0%				0%		132,344		0.0%

		B5		5%		131,500		0.6%				5%		131,607		0.6%

		B10		10%		130,657		1.3%				10%		130,870		1.1%

		B15		15%		129,813		1.9%				15%		130,132		1.7%

		B20		20%		128,969		2.6%				20%		129,395		2.2%

		B25		25%		128,125		3.2%				25%		128,658		2.8%

		B30		30%		127,282		3.8%				30%		127,921		3.3%

		B35		35%		126,438		4.5%				35%		127,184		3.9%

		B40		40%		125,594		5.1%				40%		126,446		4.5%

		B45		45%		124,750		5.7%				45%		125,709		5.0%

		B50		50%		123,907		6.4%				50%		124,972		5.6%

		B55		55%		123,063		7.0%				55%		124,235		6.1%

		B60		60%		122,219		7.7%				60%		123,498		6.7%

		B65		65%		121,375		8.3%				65%		122,760		7.2%

		B70		70%		120,532		8.9%				70%		122,023		7.8%

		B75		75%		119,688		9.6%				75%		121,286		8.4%

		B80		80%		118,844		10.2%				80%		120,549		8.9%

		B85		85%		118,000		10.8%				85%		119,812		9.5%

		B90		90%		117,157		11.5%				90%		119,074		10.0%

		B95		95%		116,313		12.1%				95%		118,337		10.6%

		B100		100%		115,469		12.8%				100%		117,600		11.1%





Improved Ventilation

		Maysville

		Shaft and Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft				$900,000

		Depth, ft		900

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$1,166,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$1,496,728

		Discount Rate		10%

		Annual Cost		$243,586

								750		New HP

		hp		350				400		Existing HP

		hrs/year		8,760				350		Additional HP

		percentage		85%

		$/kwh		$0.030

		$/year		$78,183

		Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft						$0

		Depth, ft		0

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$266,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$678,546

		Discount Rate		10%

		Annual Cost		$110,430

								750		New HP

		hp		350				400		Existing HP

		hrs/year		8,760				350		Additional HP

		percentage		85%

		$/kwh		$0.030

		$/year		$78,183

		Black River

		Shaft and Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft				$650,000

		Depth, ft		650

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$916,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$1,269,455

		Discount Rate		10%

		Annual Cost		$206,598

		Fans Option				0		1		2		3		4		5		6		7		8		9		10

		Shaft				$0

		Depth, ft		0

		Diameter, ft		16

		Cost/ft		$1,000

		Fans				$106,000

		Fan Installation				$20,000

		Motors				$52,000

		Cable				$50,000

		Starters				$29,000

		Freight				$4,000

		Controls				$5,000

		Electrical Cost						$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		Capital Cost				$266,000		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183		$78,183

		NPV		$678,546

		Discount Rate		10%

		Annual Cost		$110,430





DPM Compliance Options

		Maysville

		Control Option		DPM Reduction		Capital Cost		Annual Cost		NPV, 10-years		Comment

		Imp. Vent-Shaft and Fans				$1,166,000		$243,586		$1,496,728		DPM into mine is not reduced.  Improved ventilation removes and/or dilutes the DPM produced.

		Imp. Vent-Fans				$266,000		$110,430		$678,546		New fans and motors with increased HP.  DPM into the mine is not reduced improved ventilation removes and/or dilutes the DPM produced.

		B35 Biodiesel		B35 Biodiesel		$0		$217,262		$1,334,982		DPM reduced at the source by approximately 35%.

		B50 Biodiesel		B50 Biodiesel		$0		$313,278		$1,924,957		DPM reduced at the source by approximately 50%.

		Lubrizol PuriNOx		50%		$0		$97,152		$596,957		Operational problems with loss of horsepower and logistical problems are now under review.  Test at the Maysville mine scheduled for week of October 20, 2003. Estimated DPM reduction at the source by 50%.

		Engine Replacement		25%								Engine replacement will occur as machines are retired and replaced with newer cleaner burning engines.  On a case by case basis selected engines may be replaced.

		Exhaust Filters		??								Possible option for selected pieces of equipment such as roof bolter.

		Primrose Cetane Enhancer		12%								There is a lack of detailed information pertenent to use in offroad diesel engines.  More research is warranted.

		Black River

		Control Option		DPM Reduction		Capital Cost		Annual Cost		NPV, 10-years		Comment

		Imp. Vent-Shaft and Fans				$916,000		$206,598		$1,269,455		DPM into mine is not reduced.  Improved ventilation removes and/or dilutes the DPM produced.

		Imp. Vent-Fans				$266,000		$110,430		$110,430		New fans and motors with increased HP.  DPM into the mine is not reduced improved ventilation removes and/or dilutes the DPM produced.

		B35 Biodiesel		B35 Biodiesel		$0		$165,308		$1,015,747

		B50 Biodiesel		B50 Biodiesel		$0		$238,364		$1,464,641

		Lubrizol Fuel additive		50%		$0		$73,920		$454,206		Operational problems with loss of horsepower and logistical problems are now under review.  Test at the Maysville mine scheduled for week of October 20, 2003.

		Engine Replacement		25%								Engine replacement will occur as machines are retired and replaced with newer cleaner burning engines.  On a case by case basis selected engines may be replaced.

		Exhaust Filters		??								Possible option for selected pieces of equipment such as roof bolter.

		Primrose Cetane Enhancer		12%								There is a lack of detailed information pertenent to use in offroad diesel engines.





Chart Maysville Capital Cost
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Chart Maysville Annual Cost
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Chart Maysville NPV, Costs

		Imp. Vent-Shaft and Fans
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Chart Black River Capital Cost
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Chart Black River Annual Cost

		Imp. Vent-Shaft and Fans
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Chart BR NPV, Costs

		Imp. Vent-Shaft and Fans
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Exhaust Filters

		Maysville







101/25/2019 c o n t r i b u t i n g t o a b e t t e r w o r l d

Fuel Selection
Alternative fuels selected as primary DPM control methodology based on cost and 
implementation
Biodiesel selected fuel choices available
 Recycled yellow-grease derived
 Virgin soybean oil derived
 Animal fats based
 And other sources

Yellow-grease based biodiesel initially selected 
 Locally available 
 Limited reported power loss issues 
 Some comfort with fuel supplier

PuriNOx side note
 Water-Diesel fuel emulsion blend
 Deionized water, Lubrizol chemicals, and diesel fuel
Water molecules are encapsulated in diesel fuel
10% water – winter blend
20% water – summer blend

 Manufacturing phased out at end of 2006
 Ran the problematic fuel at various levels from 2004 thru 2006
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Fuel Utilization
As required, switched to Low-Sulfur Diesel fuel (<0.05% sulfur)

Tested number of alternative fuel blends
 B20 Bio, B50 Bio, B50 Soy, PuriNOx

Used B35 Biodiesel for 7 mos. – middle to end of ‘03

Tested and used PuriNOx
 10% and 20% emulsion blends
Majority of equipment operating on it from Jan ’04 to late ’05
 Select pieces still on it in mid-’06, but product phased out Dec’06

Switched back to biodiesel
 Selected B99 to meet PuriNOx performance levels
 Tried a few suppliers and feed stocks
Migrated to distillation only processing of soy or yellow grease feed stocks
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Fuels Performance
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Carmeuse Biodiesel Experience
MSHA/NIOSH Diesel Technology Workshop

The Good
Biodiesel brought the Carmeuse UG limestone mines into DPM compliance 

in the early days of the DPM regulations
Alternatives and recommendations had been considered, but biodiesel was 

selected as the best lead option
Biodiesel was instrumental in keeping the KY Mines in compliance during 

the DPM limit changes
Other DPM controls were utilized as well, but Bio remained the lead (eliminate the 

generation of emissions)
Biodiesel was a part of keeping the mines in compliance
Tier 4 engine technology usage increased, with Biodiesel remaining utilized in the 

non-Tier 4 units
Without additional DPM controls development and implementation, unable to 

remain consistently within compliance limits without Biodiesel
Very limited issues with power and performance
Significant emissions reductions
Another site utilized biodiesel to quickly achieve compliance 
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Carmeuse Biodiesel Experience
MSHA/NIOSH Diesel Technology Workshop

The Bad
Biodiesel has its disadvantages and limitations
Nothing is free; all of the DPM controls have costs associated with them

Biodiesel
• Increased fuel costs

• Price
• Consumption
• Storage/handling

• Increased maintenance costs
• Filters
• Injectors
• Hoses

• Increased production costs
• Unplanned downtime (lost 

production)

Non-Bio DPM Controls (Tier 4)
• Increased new equipment cost 

(new engine technology)
• Increased fuel related costs (DEF 

Fluid)
• Increased maintenance costs

• Regen system issues
• DEF systems
• DPM filters

• Increased production costs
• DEF fluid procuring/handling
• Regen’s
• Unplanned downtime
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Carmeuse Biodiesel Experience
MSHA/NIOSH Diesel Technology Workshop

The Ugly
 Downed equipment
Plugged fuel filters
Injector replacements
Deteriorated hoses and o-rings
Paint removal

 Varying quality fuel supplies/suppliers
Distilled biodiesel production proven to be best
Works for Yellow Grease or Soy based bio’s

Filtration based bio production still leads to filter plugging
On-site filtration system additions unsuccessful
Blend levels above B20 more susceptible
Yellow Grease more susceptible than Soy

 Increased fuel cost, and lower BTU performance (ton/gal)
 Limited fuel supplies, and commodity price fluctuations
Gelled surface fuel delivery lines
Gelling in equip near winter air intake areas
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Biodiesel Close Out
Carmeuse Experiences

Within Carmeuse, Maysville is the only UG site still utilizing Biodiesel 
for DPM compliance

With Tier 4 engines (new engine technology) coming in the new 
equipment replacements, phasing out Bio was one of our recent KY 
plans
Although sticking with less problematic, Tier 3 technology was considered 

at times as well  
Black River has reached that point
Fuel additive (TPx HD) is in use at BR to enhance fuel burning and emissions

Maysville is 23% B99 and 77% ULS Diesel
BR had been 15% B99 and 85% ULS Diesel

No Biodiesel blends have been utilized in the Tier 4 engines
B20 is the known manufacturer limit; B5 can be common level
 Internally decided no Bio would be used in Tier 4’s due to the unknowns
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