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INTRODUCTION

This study is presented so that mining companies can use the data from blast reports to optimize their costs.

In today’s regulatory environment, normally an explosive company does the blasting at a mine, which can have a major effect on mining productivity and costs. While today the mine does not share cost data, in the past it was available in certain instances. This optimization uses costs from a southern aggregate mine in 1996. While the costs have changed since then, the routine to optimize is the same. 

In the past few years advances in blasting technology have significantly reduced the variability in blasting operations. There are many practical methods to reduce variability in blasting operations including highly accurate electronic detonators to control the timing of blasts, more precise drills to control the geometric layout of blast, and variable property bulk loaded explosives to control blast properties. In addition, there is a growing knowledge in the industry that blasts must be properly laid out and prior blasts cleaned up. The use of accurate GPS equipment to control blast geometry is a quantum leap forward. In addition drill borehole accuracy now can be accurately monitored as well as face angles to ensure more accurate front row burdens for each borehole.

The use of data analytics to identify the critical sources of variation in the application of the blasting process to aggregate cost determination. The simple examples use the Pareto principle to minimize the number of causal variables and concentrate on the most important.

In today’s tough economy, the predictive data analytics illustrated in the study can make a considerable difference in reducing costs and improving profitability. By continually validating and developing data, the accuracy and integrity of the system will remain intact.

BLASTING VARIABLES

In the hundreds of studies that the authors have conducted, the main blasting variable affecting cost and productivity appears to powder factor (tons/lb of explosive). A simple spreadsheet can highlight the relationship.

	
	POWDER FACTOR
	TOTAL COST

	MONTH
	TONS/LB
	PER TON - $

	JAN86
	2
	3.24

	FEB
	2.1
	3.81

	MAR
	1.92
	3.4

	APR
	2
	3.75

	MAY
	1.6
	3.79

	JUN
	1.8
	2.64

	JUL
	1.9
	3.91

	AUG
	2.3
	4.54

	SEP
	2.1
	3.17

	OCT
	2.05
	4.13

	JAN87
	1.77
	4.13

	FEB
	2.54
	4.81

	MAR
	1.4
	4.57

	APR
	1.27
	4.48

	MAY
	1.26
	4.68

	JUN
	1.3
	4.27


The relationship is nonlinear and is not evident unless the use of data analytics is used. For example in this study the following relationship is seen. The total cost per ton to produce aggregate is strongly correlated to median monthly powder factor (R^2=0.5771). The mean can also be used but if there are many blasts during the month, the median eliminates extreme values. Also the weighted average powder factor can be used also-total tons for the month divided by total lbs of explosive for the month.
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The optimum powder factor can be ascertained by entering the equation above (cost = 2.9973 x powder factor^2 – 11.139 x powder factor + 13.901) in the EXCEL Solver program as shown below in F6, F7, and F9:
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Other variables of importance include seasonality, burden, spacing, burden and spacing area, operating hours, previous month’s powder factor, and tons blasted per month, to determine which variables are important either stepwise regression analysis or principal component analysis can be used. See References 1,2,4,and 5. Remember that the Pareto principle holds here and that the minimum of variables –the better. The other studies in the reference section show multivariable non-linear methods to model the aggregate process for productivity. The same variables are normally influencing cost also because of the strong relationship between cost and productivity. Note that in this example, that the total cost savings is over a $1.00 per ton. Some of the costs included are shown below. The overall crusher cost is optimized at a Powder factor of 1.83 tons/lb using Excel Solver.
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The maximum productivity is found at a powder factor of 1.67 tons/lb using Excel Solver. 
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Interestingly both the total electrical cost and diesel cost seem to be close to linear which affects the overall cost optimization.
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OTHER CONSIDERATIONS

While the effects of blasting on cost is significant, remember that total margins are important and the optimization of high margin aggregate products can be essential. See the author’s previous study to optimize high margin products (Reference 9). This study is based upon powder factor also and can be compared with the lowest cost methods and margins estimated from the result.

Also note that the type of explosives may change the cost-powder factor optimization. Each type of explosive should be judged alone.

It is recommended that a control chart be used to control powder factor. In the example below, try to keep the powder factor within the green lines.
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Principal component analysis can be used to determine the reasons for changes in powder factor (See reference 2).

CONCLUSIONS

As this study shows, blasting data analytics can make a significant impact in reducing mining costs. The use of a minimum of variables initially such as powder factor can make an observable difference which all quarry personnel can see. Later other variables can be added for better congruence.

The use of a control chart can focus everyone’s attention on the main variables.
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		MAY		5				69.5		34.7		104.2		10.5		5.8		2.5		16.3		12		11.3		2.3		0.4		0.4		1.1		3.6		0.3		0.6		84.2		30.4		22.7		11.5		9.4		6.9		21.3		0		2		1.2		31.6		31.6		31.6		133.1		22.3		25.3		740.6		4.68		5.2975679542		1.26		139.8		450.9677419355				122793		36984		47376		7260		5115		20955		204405		640		189		412		384		310		74		32		87519		228		282				126		133		131		127		146		165		161		102		136		279		398		106												1.26		310				4.68						1.26		1.5876		310		96100				4.68								1.26		1.5876		384		147456				4.68																																1.26		1.5876		1.27		1.6129				4.68

		JUN		6				60.4		41.2		101.6		13.1		8.1		4.6		4.3		4.5		18.3		0.7		2.7		0.8		1.5		3.8		0		1.2		91.5		23.8		26.6		18		8.4		6		0		0		7.3		0.8		39.9		39.9		39.9		133.1		23.8		25.3		751.1		4.27		5.0409395973		1.3		149		487.7250409165				125829		30129		48279		1683		7359		21450		234729		629		142		379		412		305.5		106.5		0		155958		379		511		511		125		124		117		142		120		162		159		113		174		186		385		153												1.3		305.5				4.27						1.3		1.69		305.5		93330.25				4.27								1.3		1.69		412		169744				4.27																																1.3		1.69		1.26		1.5876				4.27

																																																																																																																																																										SUMMARY OUTPUT																																																																												SUMMARY OUTPUT

																																																																																																																																																																												SUMMARY OUTPUT														SUMMARY OUTPUT																SUMMARY OUTPUT																SUMMARY OUTPUT

																																																																																																																																																										Regression Statistics																																																																												Regression Statistics

																																																																																																																																																										Multiple R		0.2091427668																Regression Statistics														Regression Statistics																Regression Statistics																Regression Statistics												Multiple R		0.8166545266

																																																																																																																																																										R Square		0.0437406969																Multiple R		0.770335305												Multiple R		0.7807023993														Multiple R		0.7478330531														Multiple R		0.6370524735										R Square		0.6669246159

																																																																																																																																																										Adjusted R Square		-0.1033761189																R Square		0.5934164821												R Square		0.6094962363														R Square		0.5592542753														R Square		0.405835854										Adjusted R Square		0.5336944623

																																																																																																																																																										Standard Error		0.6458200437																Adjusted R Square		0.4455679301												Adjusted R Square		0.4674948677														Adjusted R Square		0.2066576955														Adjusted R Square		0.2360746695										Standard Error		0.4129975981

																																																																																																																																																										Observations		16																Standard Error		0.4577980107												Standard Error		0.4486540873														Standard Error		0.4810280444														Standard Error		0.472025592										Observations		15

																																																																																																																																																																												Observations		16												Observations		16														Observations		10														Observations		10

																																																																																																																																																										ANOVA																																																																												ANOVA

																																																																																																																																																												df		SS		MS		F		Significance F								ANOVA														ANOVA																ANOVA																ANOVA														df		SS		MS		F		Significance F

																																																																																																																																																										Regression		2		0.2480141256		0.1240070628		0.2973194917		0.7477249567										df		SS		MS		F		Significance F						df		SS		MS		F		Significance F								df		SS		MS		F		Significance F								df		SS		MS		F		Significance F		Regression		4		3.4153031734		0.8538257933		5.0058083525		0.0177690425

																																																																																																																																																										Residual		13		5.4220858744		0.4170835288												Regression		4		3.3647307952		0.8411826988		4.0136780118		0.0302078352				Regression		4		3.4559046095		0.8639761524		4.2921856477		0.0246973582						Regression		4		1.4680201024		0.3670050256		1.5861023825		0.3092744355						Regression		2		1.0653028834		0.5326514417		2.3906280761		0.1616860475		Residual		10		1.70567016		0.170567016

																																																																																																																																																										Total		15		5.6701														Residual		11		2.3053692048		0.2095790186								Residual		11		2.2141953905		0.20129049										Residual		5		1.1569398976		0.2313879795										Residual		7		1.5596571166		0.2228081595						Total		14		5.1209733333

																																																																																																																																																																												Total		15		5.6701										Total		15		5.6701												Total		9		2.62496												Total		9		2.62496

																																																																																																																																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																										Intercept		4.9321925445		1.3553824918		3.6389672836		0.0029998832		2.0040672563		7.8603178327		2.0040672563		7.8603178327				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Intercept		11.6690991286		3.2153010877		3.6292399406		0.0046183824		4.5049606145		18.8332376426		4.5049606145		18.8332376426

																																																																																																																																																										X Variable 1		-0.3018461448		0.4422219458		-0.6825670859		0.5068617274		-1.2572083915		0.6535161018		-1.2572083915		0.6535161018		Intercept		11.2329563295		4.8668257651		2.3080662575		0.0414395201		0.5211396262		21.9447730328		Intercept		10.3065203266		4.7433339458		2.1728430771		0.0525162897		-0.1334925776		20.7465332308		-0.1334925776		Intercept		-5.6533380717		24.130215909		-0.2342846037		0.8240552561		-67.6819314198		56.3752552765		-67.6819314198		Intercept		-1.464322214		2.3399053975		-0.6258040242		0.5512939313		-6.9973153051		X Variable 1		-16.9440989032		4.5488725981		-3.7249007392		0.003943319		-27.0796204258		-6.8085773807		-27.0796204258		-6.8085773807

																																																																																																																																																										X Variable 2		-0.0012659169		0.0030057281		-0.4211681398		0.6805122993		-0.0077593966		0.0052275627		-0.0077593966		0.0052275627		X Variable 1		-10.5730972984		2.9724033544		-3.5570869891		0.0044957813		-17.1153162799		-4.0308783168		X Variable 1		-9.415475751		3.3186908878		-2.8371053736		0.0161653644		-16.7198688401		-2.1110826619		-16.7198688401		X Variable 1		6.8283829059		24.0064124804		0.2844399558		0.7874771554		-54.8819641176		68.5387299293		-54.8819641176		X Variable 1		2.1481947458		1.0080880828		2.1309593699		0.0705701532		-0.2355530773		X Variable 2		4.3653964216		1.130009252		3.8631510441		0.003144059		1.8475784685		6.8832143748		1.8475784685		6.8832143748

																																																																																																																																																																												X Variable 2		2.8502188996		0.8131710039		3.5050670594		0.0049261669		1.0604406821		4.639997117		X Variable 2		2.5299786616		0.9077037183		2.7872295888		0.0176738973		0.5321352374		4.5278220859		0.5321352374		X Variable 2		-0.9188707303		5.8410757752		-0.1573119004		0.8811543342		-15.9338094834		14.0960680228		-15.9338094834		X Variable 2		0.0063546895		0.0039381881		1.6136074084		0.1506472714		-0.0029576389		X Variable 3		8.1429356799		5.914407201		1.3767965923		0.1986140879		-5.0351870716		21.3210584315		-5.0351870716		21.3210584315

																																																																																																																																																																												X Variable 3		0.012836431		0.020024519		0.6410356746		0.5346269609		-0.0312372604		0.0569101224		X Variable 3		0.0103684941		0.0121093108		0.8562414662		0.4101289342		-0.0162839329		0.037020921		-0.0162839329		X Variable 3		-0.0193211741		0.022185932		-0.8708750238		0.4236554039		-0.0763518348		0.0377094866		-0.0763518348														X Variable 4		-1.9687584795		1.5107988581		-1.3031241511		0.2217377472		-5.3350286952		1.3975117363		-5.3350286952		1.3975117363

																																																																																																																																																																												X Variable 4		-0.0000187119		0.0000285314		-0.6558360928		0.5254095783		-0.000081509		0.0000440852		X Variable 4		-0.0000124101		0.0000138177		-0.8981312407		0.3883515221		-0.0000428227		0.0000180025		-0.0000428227		X Variable 4		0.0000994892		0.0000926224		1.074137911		0.3318408302		-0.0001386039		0.0003375824		-0.0001386039

																																																																																																																																																																																										SUMMARY OUTPUT

																																																																																																																																																																																										Regression Statistics

																																																																																																																																																																																										Multiple R		0.7621418832

																																																																																																																																																																																										R Square		0.5808602501

																																																																																																																																																																																										Adjusted R Square		0.4760753126

																																																																																																																																																																																										Standard Error		0.4450247461

																																																																																																																																																																																										Observations		16

																																																																																																																																																																																										ANOVA

																																																																																																																																																																																												df		SS		MS		F		Significance F

																																																																																																																																																																																										Regression		3		3.2935357039		1.0978452346		5.5433563642		0.0127176935

																																																																																																																																																																																										Residual		12		2.3765642961		0.1980470247

																																																																																																																																																																																										Total		15		5.6701

																																																																																																																																																																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																																																										Intercept		13.9423789991		2.4520260778		5.6860647304		0.0001013343		8.5998732134		19.2848847848		8.5998732134		19.2848847848

																																																																																																																																																																																										X Variable 1		-10.96867091		2.8095790285		-3.9040264747		0.0020947604		-17.0902176385		-4.8471241814		-17.0902176385		-4.8471241814

																																																																																																																																																																																										X Variable 2		2.9520434525		0.7703037375		3.832310956		0.0023855356		1.2736958153		4.6303910897		1.2736958153		4.6303910897

																																																																																																																																																																																										X Variable 3		-0.0004390385		0.001343211		-0.3268573973		0.7494065525		-0.0033656438		0.0024875669		-0.0033656438		0.0024875669
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		MAY		5				69.5		34.7		104.2		10.5		5.8		2.5		16.3		12		11.3		2.3		0.4		0.4		1.1		3.6		0.3		0.6		84.2		30.4		22.7		11.5		9.4		6.9		21.3		0		2		1.2		31.6		31.6		31.6		133.1		22.3		25.3		740.6		4.68		5.2975679542		1.26		139.8		450.9677419355				122793		36984		47376		7260		5115		20955		204405		640		189		412		384		310		74		32		87519		228		282				126		133		131		127		146		165		161		102		136		279		398		106												1.26		310				4.68						1.26		1.5876		310		96100				4.68								1.26		1.5876		384		147456				4.68																																1.26		1.5876		1.27		1.6129				4.68

		JUN		6				60.4		41.2		101.6		13.1		8.1		4.6		4.3		4.5		18.3		0.7		2.7		0.8		1.5		3.8		0		1.2		91.5		23.8		26.6		18		8.4		6		0		0		7.3		0.8		39.9		39.9		39.9		133.1		23.8		25.3		751.1		4.27		5.0409395973		1.3		149		487.7250409165				125829		30129		48279		1683		7359		21450		234729		629		142		379		412		305.5		106.5		0		155958		379		511		511		125		124		117		142		120		162		159		113		174		186		385		153												1.3		305.5				4.27						1.3		1.69		305.5		93330.25				4.27								1.3		1.69		412		169744				4.27																																1.3		1.69		1.26		1.5876				4.27

																																																																																																																																																										SUMMARY OUTPUT																																																																												SUMMARY OUTPUT

																																																																																																																																																																												SUMMARY OUTPUT														SUMMARY OUTPUT																SUMMARY OUTPUT																SUMMARY OUTPUT

																																																																																																																																																										Regression Statistics																																																																												Regression Statistics

																																																																																																																																																										Multiple R		0.2091427668																Regression Statistics														Regression Statistics																Regression Statistics																Regression Statistics												Multiple R		0.8166545266

																																																																																																																																																										R Square		0.0437406969																Multiple R		0.770335305												Multiple R		0.7807023993														Multiple R		0.7478330531														Multiple R		0.6370524735										R Square		0.6669246159

																																																																																																																																																										Adjusted R Square		-0.1033761189																R Square		0.5934164821												R Square		0.6094962363														R Square		0.5592542753														R Square		0.405835854										Adjusted R Square		0.5336944623

																																																																																																																																																										Standard Error		0.6458200437																Adjusted R Square		0.4455679301												Adjusted R Square		0.4674948677														Adjusted R Square		0.2066576955														Adjusted R Square		0.2360746695										Standard Error		0.4129975981

																																																																																																																																																										Observations		16																Standard Error		0.4577980107												Standard Error		0.4486540873														Standard Error		0.4810280444														Standard Error		0.472025592										Observations		15

																																																																																																																																																																												Observations		16												Observations		16														Observations		10														Observations		10

																																																																																																																																																										ANOVA																																																																												ANOVA

																																																																																																																																																												df		SS		MS		F		Significance F								ANOVA														ANOVA																ANOVA																ANOVA														df		SS		MS		F		Significance F

																																																																																																																																																										Regression		2		0.2480141256		0.1240070628		0.2973194917		0.7477249567										df		SS		MS		F		Significance F						df		SS		MS		F		Significance F								df		SS		MS		F		Significance F								df		SS		MS		F		Significance F		Regression		4		3.4153031734		0.8538257933		5.0058083525		0.0177690425

																																																																																																																																																										Residual		13		5.4220858744		0.4170835288												Regression		4		3.3647307952		0.8411826988		4.0136780118		0.0302078352				Regression		4		3.4559046095		0.8639761524		4.2921856477		0.0246973582						Regression		4		1.4680201024		0.3670050256		1.5861023825		0.3092744355						Regression		2		1.0653028834		0.5326514417		2.3906280761		0.1616860475		Residual		10		1.70567016		0.170567016

																																																																																																																																																										Total		15		5.6701														Residual		11		2.3053692048		0.2095790186								Residual		11		2.2141953905		0.20129049										Residual		5		1.1569398976		0.2313879795										Residual		7		1.5596571166		0.2228081595						Total		14		5.1209733333

																																																																																																																																																																												Total		15		5.6701										Total		15		5.6701												Total		9		2.62496												Total		9		2.62496

																																																																																																																																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																										Intercept		4.9321925445		1.3553824918		3.6389672836		0.0029998832		2.0040672563		7.8603178327		2.0040672563		7.8603178327				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Intercept		11.6690991286		3.2153010877		3.6292399406		0.0046183824		4.5049606145		18.8332376426		4.5049606145		18.8332376426

																																																																																																																																																										X Variable 1		-0.3018461448		0.4422219458		-0.6825670859		0.5068617274		-1.2572083915		0.6535161018		-1.2572083915		0.6535161018		Intercept		11.2329563295		4.8668257651		2.3080662575		0.0414395201		0.5211396262		21.9447730328		Intercept		10.3065203266		4.7433339458		2.1728430771		0.0525162897		-0.1334925776		20.7465332308		-0.1334925776		Intercept		-5.6533380717		24.130215909		-0.2342846037		0.8240552561		-67.6819314198		56.3752552765		-67.6819314198		Intercept		-1.464322214		2.3399053975		-0.6258040242		0.5512939313		-6.9973153051		X Variable 1		-16.9440989032		4.5488725981		-3.7249007392		0.003943319		-27.0796204258		-6.8085773807		-27.0796204258		-6.8085773807

																																																																																																																																																										X Variable 2		-0.0012659169		0.0030057281		-0.4211681398		0.6805122993		-0.0077593966		0.0052275627		-0.0077593966		0.0052275627		X Variable 1		-10.5730972984		2.9724033544		-3.5570869891		0.0044957813		-17.1153162799		-4.0308783168		X Variable 1		-9.415475751		3.3186908878		-2.8371053736		0.0161653644		-16.7198688401		-2.1110826619		-16.7198688401		X Variable 1		6.8283829059		24.0064124804		0.2844399558		0.7874771554		-54.8819641176		68.5387299293		-54.8819641176		X Variable 1		2.1481947458		1.0080880828		2.1309593699		0.0705701532		-0.2355530773		X Variable 2		4.3653964216		1.130009252		3.8631510441		0.003144059		1.8475784685		6.8832143748		1.8475784685		6.8832143748

																																																																																																																																																																												X Variable 2		2.8502188996		0.8131710039		3.5050670594		0.0049261669		1.0604406821		4.639997117		X Variable 2		2.5299786616		0.9077037183		2.7872295888		0.0176738973		0.5321352374		4.5278220859		0.5321352374		X Variable 2		-0.9188707303		5.8410757752		-0.1573119004		0.8811543342		-15.9338094834		14.0960680228		-15.9338094834		X Variable 2		0.0063546895		0.0039381881		1.6136074084		0.1506472714		-0.0029576389		X Variable 3		8.1429356799		5.914407201		1.3767965923		0.1986140879		-5.0351870716		21.3210584315		-5.0351870716		21.3210584315

																																																																																																																																																																												X Variable 3		0.012836431		0.020024519		0.6410356746		0.5346269609		-0.0312372604		0.0569101224		X Variable 3		0.0103684941		0.0121093108		0.8562414662		0.4101289342		-0.0162839329		0.037020921		-0.0162839329		X Variable 3		-0.0193211741		0.022185932		-0.8708750238		0.4236554039		-0.0763518348		0.0377094866		-0.0763518348														X Variable 4		-1.9687584795		1.5107988581		-1.3031241511		0.2217377472		-5.3350286952		1.3975117363		-5.3350286952		1.3975117363

																																																																																																																																																																												X Variable 4		-0.0000187119		0.0000285314		-0.6558360928		0.5254095783		-0.000081509		0.0000440852		X Variable 4		-0.0000124101		0.0000138177		-0.8981312407		0.3883515221		-0.0000428227		0.0000180025		-0.0000428227		X Variable 4		0.0000994892		0.0000926224		1.074137911		0.3318408302		-0.0001386039		0.0003375824		-0.0001386039

																																																																																																																																																																																										SUMMARY OUTPUT

																																																																																																																																																																																										Regression Statistics

																																																																																																																																																																																										Multiple R		0.7621418832

																																																																																																																																																																																										R Square		0.5808602501

																																																																																																																																																																																										Adjusted R Square		0.4760753126

																																																																																																																																																																																										Standard Error		0.4450247461

																																																																																																																																																																																										Observations		16

																																																																																																																																																																																										ANOVA

																																																																																																																																																																																												df		SS		MS		F		Significance F

																																																																																																																																																																																										Regression		3		3.2935357039		1.0978452346		5.5433563642		0.0127176935

																																																																																																																																																																																										Residual		12		2.3765642961		0.1980470247

																																																																																																																																																																																										Total		15		5.6701

																																																																																																																																																																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																																																										Intercept		13.9423789991		2.4520260778		5.6860647304		0.0001013343		8.5998732134		19.2848847848		8.5998732134		19.2848847848

																																																																																																																																																																																										X Variable 1		-10.96867091		2.8095790285		-3.9040264747		0.0020947604		-17.0902176385		-4.8471241814		-17.0902176385		-4.8471241814

																																																																																																																																																																																										X Variable 2		2.9520434525		0.7703037375		3.832310956		0.0023855356		1.2736958153		4.6303910897		1.2736958153		4.6303910897

																																																																																																																																																																																										X Variable 3		-0.0004390385		0.001343211		-0.3268573973		0.7494065525		-0.0033656438		0.0024875669		-0.0033656438		0.0024875669
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Sheet1

						tons																																																						cal												total																																																max																																																		^2				^2														^2				^2												^2		tons														tons										^2		previous		^2

				month		shot/mo		TOTAL LABOR(402)		HOURLY OT(403)		labor + overtime		BUCKET RP PT(407)		DRL & COMPR(407)		PIT LD UNIT(407)		CRUSHER(407)		SCREEN(407)		CONVEYOR(407)		PRI CR RPR(407)		HAUL WG RP(407)		HAUL WAG OS(407)		HAUL WAG OS(407)		LDR RP PT(407)		LDR OS PT(407)		LDR OS LBR(407)		407 TOTAL		ELECTRIC(408)		EXPLOS(409)		TIRE(409)		GAS(409)		DR BIT & ST(409)		MANG CR LIN(409)		DN HOLE HMMR(409)		DRILLING(504)		DR & EXP(504)		DR & EXP						MACH-EQP DEPR(507)		STRIPPING(508)		TEREX LEASE(511)		cost		TOTAL COST/TON				POWDER FACTOR		PROD M TONS		T/OP HR				L&H TO CRUSHER		TO CRUSHER SP		C/R		RIP RAP		SCREENINGS		OTHER		TOTAL		TONS/SH HR 1ST		TONS/SH HR 2ND		TONS/SH HR TOT		HRS SCHD		HRS OPERATE		HRS REPAIR		HRS PM		PRODUCTION		PROD/SCH HR		PROD/OP HR		PROD/OP HR		06-TEREX 33-07		07-TEREX 33-07		08-TEREX 33-07		10-TEREX 33-07		15-TEREX 33-07		16-TEREX 33-07		17-TEREX 33-07		21-EUCLID R-35		55-TEREX 72-71B		81-TEREX 90C		45-HITAACHI U-501		54-TEREX 72-71		96-EUCLID R-35		82-TEREX 90-C								POWDER FACTOR		HRS OPERATE				TOTAL COST/TON						POWDER FACTOR				HRS OPERATE						TOTAL COST/TON								POWDER FACTOR				HRS SCHD						TOTAL COST/TON						POWDER FACTOR				shot/mo						TOTAL COST/TON						POWDER FACTOR		shot/mo		TOTAL COST/TON						POWDER FACTOR				POWDER FACTOR						TOTAL COST/TON

		JAN86		1		65		65		36.6		101.6		15.7		0.9		2.9		6.1		15.7		14.9										15.4						110.2		7.9		9.5		5.9		17.9		3.8		-0.5		0.7		0		0		14		14		14		37.3		23.8		27.3		560.6		3.24		3.7624161074		2		149		318.0362860192				76626		54681		31845		2178		5973		17853		189156		353		324		341		570.5		468.5		102		2		81903		144		175				105		117		113		104		107		120		128		110		152		181						70		133								2		468.5				3.24						2		4		468.5		219492.25				3.24								2		4		570.5		325470.25				3.24						2		4		65		4225				3.24						2		65		3.24

		FEB		2		75		58.2		33.6		91.8		3.3		5.5		3.6		9.2		14.8		12.6				1.6		2.7		2.2		3.1		1.1		0.6		86.8		63		14.2		18.7		28.8		3.6		0		0.1		0		0		17.9		17.9		17.9		37.3		22.8		27.3		600.2		3.81		4.2208157525		2.1		142.2		372.7391874181				89694		41503		32373		2244		9273		23389		198476		504		367		451		440		381.5		58.5		32		80428		183		211				106		113		111		116		105		129		134		104		193		231						70		153								2.1		381.5				3.81						2.1		4.41		381.5		145542.25				3.81								2.1		4.41		440		193600				3.81						2.1		4.41		75		5625				3.81						2.1		75		3.81						2.1		4.41		2		4				3.81

		MAR		3		110		62.3		31.2		93.5		13.4		8.4		4.8		8.3		12.3		9.2				3.3		0.2		0.1		1.2		8.6		2.9		84.6		34		8.1		0		24		2.6		10.4		0		0		0		10.7		10.7		10.7		37.3		25		27.3		545.1		3.4		3.4852941176		1.92		156.4		671.2446351931				100584		31584		41679		3333		4455		22536		204171		529		421		499		265		233		32		31		132168		499		567		567		104		109		110		107		104		116		116		102		184		250						91		141								1.92		233				3.4						1.92		3.6864		233		54289				3.4								1.92		3.6864		265		70225				3.4						1.92		3.6864		110		12100				3.4						1.92		110		3.4						1.92		3.6864		2.1		4.41				3.4

		APR		4		110		67.2		41.7		108.9		8.5		4.8		6.6		4		8.8		14.5		20.2		6		0.7		1		3.1		0.5		1.6		88.3		35.9		16		24.6		12.6		7.1		31.6		5.2		0		0		28.3		28.3		28.3		39		25.9		27.3		696.5		3.75		4.294081381		2		162.2		524.9190938511				114081		47520		37818		1155		1815		21064		223413		503		399		467		346		309		37		16		161601		467		523		523		111		112		117		107		112		114		114		96		211		195						84		171								2		309				3.75						2		4		309		95481				3.75								2		4		346		119716				3.75						2		4		110		12100				3.75						2		110		3.75						2		4		1.92		3.6864				3.75

		MAY		5		230		68.3		36.1		104.4		10.6		6.2		5.3		2		3.5		13.5		21.8		2.7		0.8		0.3		1.4		0		0		87		43		17.8		28.2		18.7		3.9		40.3		5.9		0		0		27.6		27.6		27.6		37.3		25.6		27.3		694.7		3.79		4.341875		1.6		160		569.3950177936				116457		42005		42778		1353		3234		39402		245229		487		410		464		341.8		281		60.5		0		158462		464		564		564		119		118		109		118		107		137		136		84		220		238						80		170								1.6		281				3.79						1.6		2.56		281		78961				3.79								1.6		2.56		341.8		116827.24				3.79						1.6		2.56		230		52900				3.79						1.6		230		3.79						1.6		2.56		2		4				3.79

		JUN		6		151		61.8		36		97.8		12.6		6.7		3.4		-8.7		3.8		4.5		-18.5		4.1		-0.2		-0.1		21		1.2		1.3		45		27.6		1.2		42.2		14.9		2.4		-25.4		0		-400		0		-396.4						37.3		24.1		27.3		-373.1		2.64		-2.4708609272		1.8		151		452.0958083832				73392		41646		28644		1485		4125		52437		201729		457		314		393		558		334		224		0		91565		164		274				105		115		117		105		112		112		129		100		174		173						79		152								1.8		334				2.64						1.8		3.24		334		111556				2.64								1.8		3.24		558		311364				2.64						1.8		3.24		151		22801				2.64						1.8		151		2.64						1.8		3.24		1.6		2.56				2.64

		JUL		7		180		68.7		40.2		108.9		15.8		2.9		1		5.9		9.8		5.2		0		2.8		1.4		0.8		5.4		-4.6		-1.3		74.1		38.6		25.1		3.7		14.7		7.5		17.2		12.2		14.3		0.2		59.1		59.1				33.7		24.3		27.3		674		3.91		4.3316195373		1.9		155.6		416.0427807487				71379		38313		26730		594		6798		54285		198099		355		261		315		600		374		146		0		98615		164		264				104		98		112		98		106		123		135		96		85		152		219				117		148								1.9		374				3.91						1.9		3.61		374		139876				3.91								1.9		3.61		600		360000				3.91						1.9		3.61		180		32400				3.91						1.9		180		3.91						1.9		3.61		1.8		3.24				3.91

		AUG		8		140		63.6		41.4		105		10.5		28.6		3.3		7.7		3.7		26.9		0.3		-7.7		8		3.2		1.9		24.6		2.7		149.3		41.8		15.7		8.6		15.5		5.2		8.9		-1.7		4.7		0.2		23.9		23.9		23.9		33.6		21.5		27.3		726		4.54		5.3937592868		2.3		134.6		464.9395509499				78441		38544		29271		726		7029		30987		184998		316		193		261		447.5		289.5		158		0		116985		261		404		404		118		105		114		122		109		126		122		117				118		263				90		108								2.3		289.5				4.54						2.3		5.29		289.5		83810.25				4.54								2.3		5.29		447.5		200256.25				4.54						2.3		5.29		140		19600				4.54						2.3		140		4.54						2.3		5.29		1.9		3.61				4.54

		SEP		9		145		67.8		41.4		109.2		13.2		4.6		0		2.9		11.9		-6.5		3.4		-6.9		8.3		3.9		14.9		1.2		2.3		72.9		42.9		10.9		10.6		17.7		1.4		5.7		0		0		0		12.3		12.3		12.3		33.6		25.1		27.3		556.6		3.17		3.4549968963		2.1		161.1		506.6037735849				104412		53361		34683		231		7359		25047		225093		434		248		346		455.5		318		137.5		0		157773		346		496		496		110		119		125		104		145		126		120		102		181		142		322				110		150								2.1		318				3.17						2.1		4.41		318		101124				3.17								2.1		4.41		455.5		207480.25				3.17						2.1		4.41		145		21025				3.17						2.1		145		3.17						2.1		4.41		2.3		5.29				3.17

		OCT		10		140		66.7		40.4		107.1		20.4		3.3		4.2		12		9.8		22.5		0.9		4.1		15.9		11.9		3.7		1.7		2.8		134.1		38.3		10.7		37		26.4		3.6		2.9		0		0		0		14.3		14.3		14.3		33.6		26.1		27.3		710.3		4.13		4.3443425076		2.05		163.5		558.0204778157				91311		56133		47289		792		9207		21186		225918		369		252		314		470		293		177		0		147444		314		503		503		107		109		141		110		144		117		111		89		90		157		322				97										2.05		293				4.13						2.05		4.2025		293		85849				4.13								2.05		4.2025		470		220900				4.13						2.05		4.2025		140		19600				4.13						2.05		140		4.13						2.05		4.2025		2.1		4.41				4.13

		JAN87		1				71.8		43.2		115		8.5		2.2		2.7		1.2		3.9		4.1		0		33.1		6.5		2.5		18.3		7.5		2		97.2		34.8		7.5		12.6		13.5		0.6		6		3.3				0		11.4		11.4		11.4		133.1		23.7		25.3		714.3		4.13		4.8263513514		1.77		148		395.1935914553				98373		35442		47058		4356		6171		14124		205524		397		159		285		470		374.5		95.5		0		133515		284		357				105		87		96		101		96		111		107		98		75		78		378				43										1.77		374.5				4.13						1.77		3.1329		374.5		140250.25				4.13								1.77		3.1329		470		220900				4.13																																1.77		3.1329		2.05		4.2025				4.13

		FEB		2				61.9		33.8		95.7		10.6		7.3		4		13.1		3.2		9.8		0		33.1		-1.1		1.4		4.9		-6.9		-1.9		107.9		36.5		15.1		16.8		24.4		0.5		2.9		0		11.1		0.2		26.7		26.7		26.7		133.1		21.9		25.3		744.7		4.81		5.4278425656		2.54		137.2		444.0129449838				90057		37521		38280		6831		11880		12903		197472		427		172		297		410		309		101		32		80913		197		262		262		111		111		114		103		110		124		132		107		111		117		338														2.54		309				4.81						2.54		6.4516		309		95481				4.81								2.54		6.4516		410		168100				4.81																																2.54		6.4516		1.77		3.1329				4.81

		MAR		3				66.1		39		105.1		9.5		1.9		4.7		6.6		2.2		8.4		0.7		5.3		3.9		-1		3.7		6.1		3		73.8		31.6		17.8		26.7		24.9		4.5		9.2		0		0		2		22.3		22.3		22.3		133.1		23.5		25.3		704.5		4.57		4.8055934516		1.4		146.6		397.2899728997				100518		40953		38115		495		14553		39270		233904		435		171		302		470		369		101		0		141802		302		384				120.6		122.2		119.6		119.1		110.5		150.5		154		92.7		139		5		11.6														1.4		369				4.57						1.4		1.96		369		136161				4.57								1.4		1.96		470		220900				4.57																																1.4		1.96		2.54		6.4516				4.57

		APR		4				65.9		37.5		103.4		11		7.1		9.8		17.3		4.6		13.9		2.8		-29.6		1.4		0.3		-9.6		13.4		5.3		95.6		34.9		20		20.9		18.4		4.5		21.5		6.3		0		1.5		30.8		30.8		30.8		113.1		24.9		25.3		733.8		4.48		4.722007722		1.27		155.4		407.874015748				132396		36465		47553		3828		5445		21285		246972		637		177		408		466		381		85		32		94392		203		248				139		124		133		133		130		176		161		115		140		212		419		40												1.27		381				4.48						1.27		1.6129		381		145161				4.48								1.27		1.6129		466		217156				4.48																																1.27		1.6129		1.4		1.96				4.48

		MAY		5				69.5		34.7		104.2		10.5		5.8		2.5		16.3		12		11.3		2.3		0.4		0.4		1.1		3.6		0.3		0.6		84.2		30.4		22.7		11.5		9.4		6.9		21.3		0		2		1.2		31.6		31.6		31.6		133.1		22.3		25.3		740.6		4.68		5.2975679542		1.26		139.8		450.9677419355				122793		36984		47376		7260		5115		20955		204405		640		189		412		384		310		74		32		87519		228		282				126		133		131		127		146		165		161		102		136		279		398		106												1.26		310				4.68						1.26		1.5876		310		96100				4.68								1.26		1.5876		384		147456				4.68																																1.26		1.5876		1.27		1.6129				4.68
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				month		shot/mo		TOTAL LABOR(402)		HOURLY OT(403)		labor + overtime		BUCKET RP PT(407)		DRL & COMPR(407)		PIT LD UNIT(407)		CRUSHER(407)		SCREEN(407)		CONVEYOR(407)		PRI CR RPR(407)		HAUL WG RP(407)		HAUL WAG OS(407)		HAUL WAG OS(407)		LDR RP PT(407)		LDR OS PT(407)		LDR OS LBR(407)		407 TOTAL		ELECTRIC(408)		EXPLOS(409)		TIRE(409)		GAS(409)		DR BIT & ST(409)		MANG CR LIN(409)		DN HOLE HMMR(409)		DRILLING(504)		DR & EXP(504)		DR & EXP						MACH-EQP DEPR(507)		STRIPPING(508)		TEREX LEASE(511)		cost		TOTAL COST/TON				POWDER FACTOR		PROD M TONS		T/OP HR				L&H TO CRUSHER		TO CRUSHER SP		C/R		RIP RAP		SCREENINGS		OTHER		TOTAL		TONS/SH HR 1ST		TONS/SH HR 2ND		TONS/SH HR TOT		HRS SCHD		HRS OPERATE		HRS REPAIR		HRS PM		PRODUCTION		PROD/SCH HR		PROD/OP HR		PROD/OP HR		06-TEREX 33-07		07-TEREX 33-07		08-TEREX 33-07		10-TEREX 33-07		15-TEREX 33-07		16-TEREX 33-07		17-TEREX 33-07		21-EUCLID R-35		55-TEREX 72-71B		81-TEREX 90C		45-HITAACHI U-501		54-TEREX 72-71		96-EUCLID R-35		82-TEREX 90-C								POWDER FACTOR		HRS OPERATE				TOTAL COST/TON						POWDER FACTOR				HRS OPERATE						TOTAL COST/TON								POWDER FACTOR				HRS SCHD						TOTAL COST/TON						POWDER FACTOR				shot/mo						TOTAL COST/TON						POWDER FACTOR		shot/mo		TOTAL COST/TON						POWDER FACTOR				POWDER FACTOR						TOTAL COST/TON

		JAN86		1		65		65		36.6		101.6		15.7		0.9		2.9		6.1		15.7		14.9										15.4						110.2		7.9		9.5		5.9		17.9		3.8		-0.5		0.7		0		0		14		14		14		37.3		23.8		27.3		560.6		3.24		3.7624161074		2		149		318.0362860192				76626		54681		31845		2178		5973		17853		189156		353		324		341		570.5		468.5		102		2		81903		144		175				105		117		113		104		107		120		128		110		152		181						70		133								2		468.5				3.24						2		4		468.5		219492.25				3.24								2		4		570.5		325470.25				3.24						2		4		65		4225				3.24						2		65		3.24

		FEB		2		75		58.2		33.6		91.8		3.3		5.5		3.6		9.2		14.8		12.6				1.6		2.7		2.2		3.1		1.1		0.6		86.8		63		14.2		18.7		28.8		3.6		0		0.1		0		0		17.9		17.9		17.9		37.3		22.8		27.3		600.2		3.81		4.2208157525		2.1		142.2		372.7391874181				89694		41503		32373		2244		9273		23389		198476		504		367		451		440		381.5		58.5		32		80428		183		211				106		113		111		116		105		129		134		104		193		231						70		153								2.1		381.5				3.81						2.1		4.41		381.5		145542.25				3.81								2.1		4.41		440		193600				3.81						2.1		4.41		75		5625				3.81						2.1		75		3.81						2.1		4.41		2		4				3.81

		MAR		3		110		62.3		31.2		93.5		13.4		8.4		4.8		8.3		12.3		9.2				3.3		0.2		0.1		1.2		8.6		2.9		84.6		34		8.1		0		24		2.6		10.4		0		0		0		10.7		10.7		10.7		37.3		25		27.3		545.1		3.4		3.4852941176		1.92		156.4		671.2446351931				100584		31584		41679		3333		4455		22536		204171		529		421		499		265		233		32		31		132168		499		567		567		104		109		110		107		104		116		116		102		184		250						91		141								1.92		233				3.4						1.92		3.6864		233		54289				3.4								1.92		3.6864		265		70225				3.4						1.92		3.6864		110		12100				3.4						1.92		110		3.4						1.92		3.6864		2.1		4.41				3.4

		APR		4		110		67.2		41.7		108.9		8.5		4.8		6.6		4		8.8		14.5		20.2		6		0.7		1		3.1		0.5		1.6		88.3		35.9		16		24.6		12.6		7.1		31.6		5.2		0		0		28.3		28.3		28.3		39		25.9		27.3		696.5		3.75		4.294081381		2		162.2		524.9190938511				114081		47520		37818		1155		1815		21064		223413		503		399		467		346		309		37		16		161601		467		523		523		111		112		117		107		112		114		114		96		211		195						84		171								2		309				3.75						2		4		309		95481				3.75								2		4		346		119716				3.75						2		4		110		12100				3.75						2		110		3.75						2		4		1.92		3.6864				3.75

		MAY		5		230		68.3		36.1		104.4		10.6		6.2		5.3		2		3.5		13.5		21.8		2.7		0.8		0.3		1.4		0		0		87		43		17.8		28.2		18.7		3.9		40.3		5.9		0		0		27.6		27.6		27.6		37.3		25.6		27.3		694.7		3.79		4.341875		1.6		160		569.3950177936				116457		42005		42778		1353		3234		39402		245229		487		410		464		341.8		281		60.5		0		158462		464		564		564		119		118		109		118		107		137		136		84		220		238						80		170								1.6		281				3.79						1.6		2.56		281		78961				3.79								1.6		2.56		341.8		116827.24				3.79						1.6		2.56		230		52900				3.79						1.6		230		3.79						1.6		2.56		2		4				3.79

		JUN		6		151		61.8		36		97.8		12.6		6.7		3.4		-8.7		3.8		4.5		-18.5		4.1		-0.2		-0.1		21		1.2		1.3		45		27.6		1.2		42.2		14.9		2.4		-25.4		0		-400		0		-396.4						37.3		24.1		27.3		-373.1		2.64		-2.4708609272		1.8		151		452.0958083832				73392		41646		28644		1485		4125		52437		201729		457		314		393		558		334		224		0		91565		164		274				105		115		117		105		112		112		129		100		174		173						79		152								1.8		334				2.64						1.8		3.24		334		111556				2.64								1.8		3.24		558		311364				2.64						1.8		3.24		151		22801				2.64						1.8		151		2.64						1.8		3.24		1.6		2.56				2.64

		JUL		7		180		68.7		40.2		108.9		15.8		2.9		1		5.9		9.8		5.2		0		2.8		1.4		0.8		5.4		-4.6		-1.3		74.1		38.6		25.1		3.7		14.7		7.5		17.2		12.2		14.3		0.2		59.1		59.1				33.7		24.3		27.3		674		3.91		4.3316195373		1.9		155.6		416.0427807487				71379		38313		26730		594		6798		54285		198099		355		261		315		600		374		146		0		98615		164		264				104		98		112		98		106		123		135		96		85		152		219				117		148								1.9		374				3.91						1.9		3.61		374		139876				3.91								1.9		3.61		600		360000				3.91						1.9		3.61		180		32400				3.91						1.9		180		3.91						1.9		3.61		1.8		3.24				3.91

		AUG		8		140		63.6		41.4		105		10.5		28.6		3.3		7.7		3.7		26.9		0.3		-7.7		8		3.2		1.9		24.6		2.7		149.3		41.8		15.7		8.6		15.5		5.2		8.9		-1.7		4.7		0.2		23.9		23.9		23.9		33.6		21.5		27.3		726		4.54		5.3937592868		2.3		134.6		464.9395509499				78441		38544		29271		726		7029		30987		184998		316		193		261		447.5		289.5		158		0		116985		261		404		404		118		105		114		122		109		126		122		117				118		263				90		108								2.3		289.5				4.54						2.3		5.29		289.5		83810.25				4.54								2.3		5.29		447.5		200256.25				4.54						2.3		5.29		140		19600				4.54						2.3		140		4.54						2.3		5.29		1.9		3.61				4.54

		SEP		9		145		67.8		41.4		109.2		13.2		4.6		0		2.9		11.9		-6.5		3.4		-6.9		8.3		3.9		14.9		1.2		2.3		72.9		42.9		10.9		10.6		17.7		1.4		5.7		0		0		0		12.3		12.3		12.3		33.6		25.1		27.3		556.6		3.17		3.4549968963		2.1		161.1		506.6037735849				104412		53361		34683		231		7359		25047		225093		434		248		346		455.5		318		137.5		0		157773		346		496		496		110		119		125		104		145		126		120		102		181		142		322				110		150								2.1		318				3.17						2.1		4.41		318		101124				3.17								2.1		4.41		455.5		207480.25				3.17						2.1		4.41		145		21025				3.17						2.1		145		3.17						2.1		4.41		2.3		5.29				3.17

		OCT		10		140		66.7		40.4		107.1		20.4		3.3		4.2		12		9.8		22.5		0.9		4.1		15.9		11.9		3.7		1.7		2.8		134.1		38.3		10.7		37		26.4		3.6		2.9		0		0		0		14.3		14.3		14.3		33.6		26.1		27.3		710.3		4.13		4.3443425076		2.05		163.5		558.0204778157				91311		56133		47289		792		9207		21186		225918		369		252		314		470		293		177		0		147444		314		503		503		107		109		141		110		144		117		111		89		90		157		322				97										2.05		293				4.13						2.05		4.2025		293		85849				4.13								2.05		4.2025		470		220900				4.13						2.05		4.2025		140		19600				4.13						2.05		140		4.13						2.05		4.2025		2.1		4.41				4.13

		JAN87		1				71.8		43.2		115		8.5		2.2		2.7		1.2		3.9		4.1		0		33.1		6.5		2.5		18.3		7.5		2		97.2		34.8		7.5		12.6		13.5		0.6		6		3.3				0		11.4		11.4		11.4		133.1		23.7		25.3		714.3		4.13		4.8263513514		1.77		148		395.1935914553				98373		35442		47058		4356		6171		14124		205524		397		159		285		470		374.5		95.5		0		133515		284		357				105		87		96		101		96		111		107		98		75		78		378				43										1.77		374.5				4.13						1.77		3.1329		374.5		140250.25				4.13								1.77		3.1329		470		220900				4.13																																1.77		3.1329		2.05		4.2025				4.13

		FEB		2				61.9		33.8		95.7		10.6		7.3		4		13.1		3.2		9.8		0		33.1		-1.1		1.4		4.9		-6.9		-1.9		107.9		36.5		15.1		16.8		24.4		0.5		2.9		0		11.1		0.2		26.7		26.7		26.7		133.1		21.9		25.3		744.7		4.81		5.4278425656		2.54		137.2		444.0129449838				90057		37521		38280		6831		11880		12903		197472		427		172		297		410		309		101		32		80913		197		262		262		111		111		114		103		110		124		132		107		111		117		338														2.54		309				4.81						2.54		6.4516		309		95481				4.81								2.54		6.4516		410		168100				4.81																																2.54		6.4516		1.77		3.1329				4.81

		MAR		3				66.1		39		105.1		9.5		1.9		4.7		6.6		2.2		8.4		0.7		5.3		3.9		-1		3.7		6.1		3		73.8		31.6		17.8		26.7		24.9		4.5		9.2		0		0		2		22.3		22.3		22.3		133.1		23.5		25.3		704.5		4.57		4.8055934516		1.4		146.6		397.2899728997				100518		40953		38115		495		14553		39270		233904		435		171		302		470		369		101		0		141802		302		384				120.6		122.2		119.6		119.1		110.5		150.5		154		92.7		139		5		11.6														1.4		369				4.57						1.4		1.96		369		136161				4.57								1.4		1.96		470		220900				4.57																																1.4		1.96		2.54		6.4516				4.57

		APR		4				65.9		37.5		103.4		11		7.1		9.8		17.3		4.6		13.9		2.8		-29.6		1.4		0.3		-9.6		13.4		5.3		95.6		34.9		20		20.9		18.4		4.5		21.5		6.3		0		1.5		30.8		30.8		30.8		113.1		24.9		25.3		733.8		4.48		4.722007722		1.27		155.4		407.874015748				132396		36465		47553		3828		5445		21285		246972		637		177		408		466		381		85		32		94392		203		248				139		124		133		133		130		176		161		115		140		212		419		40												1.27		381				4.48						1.27		1.6129		381		145161				4.48								1.27		1.6129		466		217156				4.48																																1.27		1.6129		1.4		1.96				4.48

		MAY		5				69.5		34.7		104.2		10.5		5.8		2.5		16.3		12		11.3		2.3		0.4		0.4		1.1		3.6		0.3		0.6		84.2		30.4		22.7		11.5		9.4		6.9		21.3		0		2		1.2		31.6		31.6		31.6		133.1		22.3		25.3		740.6		4.68		5.2975679542		1.26		139.8		450.9677419355				122793		36984		47376		7260		5115		20955		204405		640		189		412		384		310		74		32		87519		228		282				126		133		131		127		146		165		161		102		136		279		398		106												1.26		310				4.68						1.26		1.5876		310		96100				4.68								1.26		1.5876		384		147456				4.68																																1.26		1.5876		1.27		1.6129				4.68

		JUN		6				60.4		41.2		101.6		13.1		8.1		4.6		4.3		4.5		18.3		0.7		2.7		0.8		1.5		3.8		0		1.2		91.5		23.8		26.6		18		8.4		6		0		0		7.3		0.8		39.9		39.9		39.9		133.1		23.8		25.3		751.1		4.27		5.0409395973		1.3		149		487.7250409165				125829		30129		48279		1683		7359		21450		234729		629		142		379		412		305.5		106.5		0		155958		379		511		511		125		124		117		142		120		162		159		113		174		186		385		153												1.3		305.5				4.27						1.3		1.69		305.5		93330.25				4.27								1.3		1.69		412		169744				4.27																																1.3		1.69		1.26		1.5876				4.27

																																																																																																																																																										SUMMARY OUTPUT																																																																												SUMMARY OUTPUT

																																																																																																																																																																												SUMMARY OUTPUT														SUMMARY OUTPUT																SUMMARY OUTPUT																SUMMARY OUTPUT

																																																																																																																																																										Regression Statistics																																																																												Regression Statistics

																																																																																																																																																										Multiple R		0.2091427668																Regression Statistics														Regression Statistics																Regression Statistics																Regression Statistics												Multiple R		0.8166545266

																																																																																																																																																										R Square		0.0437406969																Multiple R		0.770335305												Multiple R		0.7807023993														Multiple R		0.7478330531														Multiple R		0.6370524735										R Square		0.6669246159

																																																																																																																																																										Adjusted R Square		-0.1033761189																R Square		0.5934164821												R Square		0.6094962363														R Square		0.5592542753														R Square		0.405835854										Adjusted R Square		0.5336944623

																																																																																																																																																										Standard Error		0.6458200437																Adjusted R Square		0.4455679301												Adjusted R Square		0.4674948677														Adjusted R Square		0.2066576955														Adjusted R Square		0.2360746695										Standard Error		0.4129975981

																																																																																																																																																										Observations		16																Standard Error		0.4577980107												Standard Error		0.4486540873														Standard Error		0.4810280444														Standard Error		0.472025592										Observations		15

																																																																																																																																																																												Observations		16												Observations		16														Observations		10														Observations		10

																																																																																																																																																										ANOVA																																																																												ANOVA

																																																																																																																																																												df		SS		MS		F		Significance F								ANOVA														ANOVA																ANOVA																ANOVA														df		SS		MS		F		Significance F

																																																																																																																																																										Regression		2		0.2480141256		0.1240070628		0.2973194917		0.7477249567										df		SS		MS		F		Significance F						df		SS		MS		F		Significance F								df		SS		MS		F		Significance F								df		SS		MS		F		Significance F		Regression		4		3.4153031734		0.8538257933		5.0058083525		0.0177690425

																																																																																																																																																										Residual		13		5.4220858744		0.4170835288												Regression		4		3.3647307952		0.8411826988		4.0136780118		0.0302078352				Regression		4		3.4559046095		0.8639761524		4.2921856477		0.0246973582						Regression		4		1.4680201024		0.3670050256		1.5861023825		0.3092744355						Regression		2		1.0653028834		0.5326514417		2.3906280761		0.1616860475		Residual		10		1.70567016		0.170567016

																																																																																																																																																										Total		15		5.6701														Residual		11		2.3053692048		0.2095790186								Residual		11		2.2141953905		0.20129049										Residual		5		1.1569398976		0.2313879795										Residual		7		1.5596571166		0.2228081595						Total		14		5.1209733333

																																																																																																																																																																												Total		15		5.6701										Total		15		5.6701												Total		9		2.62496												Total		9		2.62496

																																																																																																																																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																										Intercept		4.9321925445		1.3553824918		3.6389672836		0.0029998832		2.0040672563		7.8603178327		2.0040672563		7.8603178327				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Intercept		11.6690991286		3.2153010877		3.6292399406		0.0046183824		4.5049606145		18.8332376426		4.5049606145		18.8332376426

																																																																																																																																																										X Variable 1		-0.3018461448		0.4422219458		-0.6825670859		0.5068617274		-1.2572083915		0.6535161018		-1.2572083915		0.6535161018		Intercept		11.2329563295		4.8668257651		2.3080662575		0.0414395201		0.5211396262		21.9447730328		Intercept		10.3065203266		4.7433339458		2.1728430771		0.0525162897		-0.1334925776		20.7465332308		-0.1334925776		Intercept		-5.6533380717		24.130215909		-0.2342846037		0.8240552561		-67.6819314198		56.3752552765		-67.6819314198		Intercept		-1.464322214		2.3399053975		-0.6258040242		0.5512939313		-6.9973153051		X Variable 1		-16.9440989032		4.5488725981		-3.7249007392		0.003943319		-27.0796204258		-6.8085773807		-27.0796204258		-6.8085773807

																																																																																																																																																										X Variable 2		-0.0012659169		0.0030057281		-0.4211681398		0.6805122993		-0.0077593966		0.0052275627		-0.0077593966		0.0052275627		X Variable 1		-10.5730972984		2.9724033544		-3.5570869891		0.0044957813		-17.1153162799		-4.0308783168		X Variable 1		-9.415475751		3.3186908878		-2.8371053736		0.0161653644		-16.7198688401		-2.1110826619		-16.7198688401		X Variable 1		6.8283829059		24.0064124804		0.2844399558		0.7874771554		-54.8819641176		68.5387299293		-54.8819641176		X Variable 1		2.1481947458		1.0080880828		2.1309593699		0.0705701532		-0.2355530773		X Variable 2		4.3653964216		1.130009252		3.8631510441		0.003144059		1.8475784685		6.8832143748		1.8475784685		6.8832143748

																																																																																																																																																																												X Variable 2		2.8502188996		0.8131710039		3.5050670594		0.0049261669		1.0604406821		4.639997117		X Variable 2		2.5299786616		0.9077037183		2.7872295888		0.0176738973		0.5321352374		4.5278220859		0.5321352374		X Variable 2		-0.9188707303		5.8410757752		-0.1573119004		0.8811543342		-15.9338094834		14.0960680228		-15.9338094834		X Variable 2		0.0063546895		0.0039381881		1.6136074084		0.1506472714		-0.0029576389		X Variable 3		8.1429356799		5.914407201		1.3767965923		0.1986140879		-5.0351870716		21.3210584315		-5.0351870716		21.3210584315

																																																																																																																																																																												X Variable 3		0.012836431		0.020024519		0.6410356746		0.5346269609		-0.0312372604		0.0569101224		X Variable 3		0.0103684941		0.0121093108		0.8562414662		0.4101289342		-0.0162839329		0.037020921		-0.0162839329		X Variable 3		-0.0193211741		0.022185932		-0.8708750238		0.4236554039		-0.0763518348		0.0377094866		-0.0763518348														X Variable 4		-1.9687584795		1.5107988581		-1.3031241511		0.2217377472		-5.3350286952		1.3975117363		-5.3350286952		1.3975117363

																																																																																																																																																																												X Variable 4		-0.0000187119		0.0000285314		-0.6558360928		0.5254095783		-0.000081509		0.0000440852		X Variable 4		-0.0000124101		0.0000138177		-0.8981312407		0.3883515221		-0.0000428227		0.0000180025		-0.0000428227		X Variable 4		0.0000994892		0.0000926224		1.074137911		0.3318408302		-0.0001386039		0.0003375824		-0.0001386039

																																																																																																																																																																																										SUMMARY OUTPUT

																																																																																																																																																																																										Regression Statistics

																																																																																																																																																																																										Multiple R		0.7621418832

																																																																																																																																																																																										R Square		0.5808602501

																																																																																																																																																																																										Adjusted R Square		0.4760753126

																																																																																																																																																																																										Standard Error		0.4450247461

																																																																																																																																																																																										Observations		16

																																																																																																																																																																																										ANOVA

																																																																																																																																																																																												df		SS		MS		F		Significance F

																																																																																																																																																																																										Regression		3		3.2935357039		1.0978452346		5.5433563642		0.0127176935

																																																																																																																																																																																										Residual		12		2.3765642961		0.1980470247

																																																																																																																																																																																										Total		15		5.6701

																																																																																																																																																																																												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																																																										Intercept		13.9423789991		2.4520260778		5.6860647304		0.0001013343		8.5998732134		19.2848847848		8.5998732134		19.2848847848

																																																																																																																																																																																										X Variable 1		-10.96867091		2.8095790285		-3.9040264747		0.0020947604		-17.0902176385		-4.8471241814		-17.0902176385		-4.8471241814

																																																																																																																																																																																										X Variable 2		2.9520434525		0.7703037375		3.832310956		0.0023855356		1.2736958153		4.6303910897		1.2736958153		4.6303910897

																																																																																																																																																																																										X Variable 3		-0.0004390385		0.001343211		-0.3268573973		0.7494065525		-0.0033656438		0.0024875669		-0.0033656438		0.0024875669
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				POWDER FACTOR		TOTAL COST								BLAST		POWDER

		MONTH		TONS/LB		PER TON - $								NUMBER		FACTOR

		JAN86		2		3.24								1		1.2		1.8		1.9

		FEB		2.1		3.81								2		1.6		1.8		1.9

		MAR		1.92		3.4								3		2.5		1.8		1.9

		APR		2		3.75								4		2.1		1.8		1.9

		MAY		1.6		3.79								5		1.8		1.8		1.9

		JUN		1.8		2.64								6		1.5		1.8		1.9

		JUL		1.9		3.91								7		1.6		1.8		1.9

		AUG		2.3		4.54								8		2		1.8		1.9

		SEP		2.1		3.17								9		1.7		1.8		1.9

		OCT		2.05		4.13								10		1.9		1.8		1.9

		JAN87		1.77		4.13								11		2.1		1.8		1.9

		FEB		2.54		4.81								12		2.2		1.8		1.9

		MAR		1.4		4.57								13		1.5		1.8		1.9

		APR		1.27		4.48								14		1.4		1.8		1.9

		MAY		1.26		4.68								15		1.6		1.8		1.9

		JUN		1.3		4.27								16		1.9		1.8		1.9

														17		1.8		1.8		1.9

														18		1.7		1.8		1.9

														19		1.8		1.8		1.9
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				month		shot/mo		TOTAL LABOR(402)		HOURLY OT(403)		labor + overtime		BUCKET RP PT(407)		DRL & COMPR(407)		PIT LD UNIT(407)		CRUSHER(407)		SCREEN(407)		CONVEYOR(407)		PRI CR RPR(407)		HAUL WG RP(407)		HAUL WAG OS(407)		HAUL WAG OS(407)		LDR RP PT(407)		LDR OS PT(407)		LDR OS LBR(407)		407 TOTAL		ELECTRIC(408)		EXPLOS(409)		TIRE(409)		GAS(409)		DR BIT & ST(409)		MANG CR LIN(409)		DN HOLE HMMR(409)		DRILLING(504)		DR & EXP(504)		DR & EXP						MACH-EQP DEPR(507)		STRIPPING(508)		TEREX LEASE(511)		cost		TOTAL COST/TON				POWDER FACTOR		PROD M TONS		T/OP HR				L&H TO CRUSHER		TO CRUSHER SP		C/R		RIP RAP		SCREENINGS		OTHER		TOTAL		TONS/SH HR 1ST		TONS/SH HR 2ND		TONS/SH HR TOT		HRS SCHD		HRS OPERATE		HRS REPAIR		HRS PM		PRODUCTION		PROD/SCH HR		PROD/OP HR		06-TEREX 33-07		07-TEREX 33-07		08-TEREX 33-07		10-TEREX 33-07		15-TEREX 33-07		16-TEREX 33-07		17-TEREX 33-07		21-EUCLID R-35		55-TEREX 72-71B		81-TEREX 90C		45-HITAACHI U-501		54-TEREX 72-71		96-EUCLID R-35		82-TEREX 90-C								POWDER FACTOR		HRS OPERATE				TOTAL COST/TON						POWDER FACTOR				HRS OPERATE						TOTAL COST/TON								POWDER FACTOR				HRS SCHD						TOTAL COST/TON						POWDER FACTOR				shot/mo						TOTAL COST/TON						POWDER FACTOR		shot/mo		TOTAL COST/TON						POWDER FACTOR				POWDER FACTOR						TOTAL COST/TON

		JAN86		1		65		65		36.6		101.6		15.7		0.9		2.9		6.1		15.7		14.9										15.4						110.2		7.9		9.5		5.9		17.9		3.8		-0.5		0.7		0		0		14		14		14		37.3		23.8		27.3		560.6		3.24		3.7624161074		2		149		318.0362860192				76626		54681		31845		2178		5973		17853		189156		353		324		341		570.5		468.5		102		2		81903		144		175		105		117		113		104		107		120		128		110		152		181						70		133								2		468.5				3.24						2		4		468.5		219492.25				3.24								2		4		570.5		325470.25				3.24						2		4		65		4225				3.24						2		65		3.24

		FEB		2		75		58.2		33.6		91.8		3.3		5.5		3.6		9.2		14.8		12.6				1.6		2.7		2.2		3.1		1.1		0.6		86.8		63		14.2		18.7		28.8		3.6		0		0.1		0		0		17.9		17.9		17.9		37.3		22.8		27.3		600.2		3.81		4.2208157525		2.1		142.2		372.7391874181				89694		41503		32373		2244		9273		23389		198476		504		367		451		440		381.5		58.5		32		80428		183		211		106		113		111		116		105		129		134		104		193		231						70		153								2.1		381.5				3.81						2.1		4.41		381.5		145542.25				3.81								2.1		4.41		440		193600				3.81						2.1		4.41		75		5625				3.81						2.1		75		3.81						2.1		4.41		2		4				3.81

		MAR		3		110		62.3		31.2		93.5		13.4		8.4		4.8		8.3		12.3		9.2				3.3		0.2		0.1		1.2		8.6		2.9		84.6		34		8.1		0		24		2.6		10.4		0		0		0		10.7		10.7		10.7		37.3		25		27.3		545.1		3.4		3.4852941176		1.92		156.4		671.2446351931				100584		31584		41679		3333		4455		22536		204171		529		421		499		265		233		32		31		132168		499		567		104		109		110		107		104		116		116		102		184		250						91		141								1.92		233				3.4						1.92		3.6864		233		54289				3.4								1.92		3.6864		265		70225				3.4						1.92		3.6864		110		12100				3.4						1.92		110		3.4						1.92		3.6864		2.1		4.41				3.4

		APR		4		110		67.2		41.7		108.9		8.5		4.8		6.6		4		8.8		14.5		20.2		6		0.7		1		3.1		0.5		1.6		88.3		35.9		16		24.6		12.6		7.1		31.6		5.2		0		0		28.3		28.3		28.3		39		25.9		27.3		696.5		3.75		4.294081381		2		162.2		524.9190938511				114081		47520		37818		1155		1815		21064		223413		503		399		467		346		309		37		16		161601		467		523		111		112		117		107		112		114		114		96		211		195						84		171								2		309				3.75						2		4		309		95481				3.75								2		4		346		119716				3.75						2		4		110		12100				3.75						2		110		3.75						2		4		1.92		3.6864				3.75

		MAY		5		230		68.3		36.1		104.4		10.6		6.2		5.3		2		3.5		13.5		21.8		2.7		0.8		0.3		1.4		0		0		87		43		17.8		28.2		18.7		3.9		40.3		5.9		0		0		27.6		27.6		27.6		37.3		25.6		27.3		694.7		3.79		4.341875		1.6		160		569.3950177936				116457		42005		42778		1353		3234		39402		245229		487		410		464		341.8		281		60.5		0		158462		464		564		119		118		109		118		107		137		136		84		220		238						80		170								1.6		281				3.79						1.6		2.56		281		78961				3.79								1.6		2.56		341.8		116827.24				3.79						1.6		2.56		230		52900				3.79						1.6		230		3.79						1.6		2.56		2		4				3.79

		JUN		6		151		61.8		36		97.8		12.6		6.7		3.4		-8.7		3.8		4.5		-18.5		4.1		-0.2		-0.1		21		1.2		1.3		45		27.6		1.2		42.2		14.9		2.4		-25.4		0		-400		0		-396.4						37.3		24.1		27.3		-373.1		2.64		-2.4708609272		1.8		151		452.0958083832				73392		41646		28644		1485		4125		52437		201729		457		314		393		558		334		224		0		91565		164		274		105		115		117		105		112		112		129		100		174		173						79		152								1.8		334				2.64						1.8		3.24		334		111556				2.64								1.8		3.24		558		311364				2.64						1.8		3.24		151		22801				2.64						1.8		151		2.64						1.8		3.24		1.6		2.56				2.64

		JUL		7		180		68.7		40.2		108.9		15.8		2.9		1		5.9		9.8		5.2		0		2.8		1.4		0.8		5.4		-4.6		-1.3		74.1		38.6		25.1		3.7		14.7		7.5		17.2		12.2		14.3		0.2		59.1		59.1				33.7		24.3		27.3		674		3.91		4.3316195373		1.9		155.6		416.0427807487				71379		38313		26730		594		6798		54285		198099		355		261		315		600		374		146		0		98615		164		264		104		98		112		98		106		123		135		96		85		152		219				117		148								1.9		374				3.91						1.9		3.61		374		139876				3.91								1.9		3.61		600		360000				3.91						1.9		3.61		180		32400				3.91						1.9		180		3.91						1.9		3.61		1.8		3.24				3.91

		AUG		8		140		63.6		41.4		105		10.5		28.6		3.3		7.7		3.7		26.9		0.3		-7.7		8		3.2		1.9		24.6		2.7		149.3		41.8		15.7		8.6		15.5		5.2		8.9		-1.7		4.7		0.2		23.9		23.9		23.9		33.6		21.5		27.3		726		4.54		5.3937592868		2.3		134.6		464.9395509499				78441		38544		29271		726		7029		30987		184998		316		193		261		447.5		289.5		158		0		116985		261		404		118		105		114		122		109		126		122		117				118		263				90		108								2.3		289.5				4.54						2.3		5.29		289.5		83810.25				4.54								2.3		5.29		447.5		200256.25				4.54						2.3		5.29		140		19600				4.54						2.3		140		4.54						2.3		5.29		1.9		3.61				4.54

		SEP		9		145		67.8		41.4		109.2		13.2		4.6		0		2.9		11.9		-6.5		3.4		-6.9		8.3		3.9		14.9		1.2		2.3		72.9		42.9		10.9		10.6		17.7		1.4		5.7		0		0		0		12.3		12.3		12.3		33.6		25.1		27.3		556.6		3.17		3.4549968963		2.1		161.1		506.6037735849				104412		53361		34683		231		7359		25047		225093		434		248		346		455.5		318		137.5		0		157773		346		496		110		119		125		104		145		126		120		102		181		142		322				110		150								2.1		318				3.17						2.1		4.41		318		101124				3.17								2.1		4.41		455.5		207480.25				3.17						2.1		4.41		145		21025				3.17						2.1		145		3.17						2.1		4.41		2.3		5.29				3.17

		OCT		10		140		66.7		40.4		107.1		20.4		3.3		4.2		12		9.8		22.5		0.9		4.1		15.9		11.9		3.7		1.7		2.8		134.1		38.3		10.7		37		26.4		3.6		2.9		0		0		0		14.3		14.3		14.3		33.6		26.1		27.3		710.3		4.13		4.3443425076		2.05		163.5		558.0204778157				91311		56133		47289		792		9207		21186		225918		369		252		314		470		293		177		0		147444		314		503		107		109		141		110		144		117		111		89		90		157		322				97										2.05		293				4.13						2.05		4.2025		293		85849				4.13								2.05		4.2025		470		220900				4.13						2.05		4.2025		140		19600				4.13						2.05		140		4.13						2.05		4.2025		2.1		4.41				4.13

		JAN87		1				71.8		43.2		115		8.5		2.2		2.7		1.2		3.9		4.1		0		33.1		6.5		2.5		18.3		7.5		2		97.2		34.8		7.5		12.6		13.5		0.6		6		3.3				0		11.4		11.4		11.4		133.1		23.7		25.3		714.3		4.13		4.8263513514		1.77		148		395.1935914553				98373		35442		47058		4356		6171		14124		205524		397		159		285		470		374.5		95.5		0		133515		284		357		105		87		96		101		96		111		107		98		75		78		378				43										1.77		374.5				4.13						1.77		3.1329		374.5		140250.25				4.13								1.77		3.1329		470		220900				4.13																																1.77		3.1329		2.05		4.2025				4.13

		FEB		2				61.9		33.8		95.7		10.6		7.3		4		13.1		3.2		9.8		0		33.1		-1.1		1.4		4.9		-6.9		-1.9		107.9		36.5		15.1		16.8		24.4		0.5		2.9		0		11.1		0.2		26.7		26.7		26.7		133.1		21.9		25.3		744.7		4.81		5.4278425656		2.54		137.2		444.0129449838				90057		37521		38280		6831		11880		12903		197472		427		172		297		410		309		101		32		80913		197		262		111		111		114		103		110		124		132		107		111		117		338														2.54		309				4.81						2.54		6.4516		309		95481				4.81								2.54		6.4516		410		168100				4.81																																2.54		6.4516		1.77		3.1329				4.81

		MAR		3				66.1		39		105.1		9.5		1.9		4.7		6.6		2.2		8.4		0.7		5.3		3.9		-1		3.7		6.1		3		73.8		31.6		17.8		26.7		24.9		4.5		9.2		0		0		2		22.3		22.3		22.3		133.1		23.5		25.3		704.5		4.57		4.8055934516		1.4		146.6		397.2899728997				100518		40953		38115		495		14553		39270		233904		435		171		302		470		369		101		0		141802		302		384		120.6		122.2		119.6		119.1		110.5		150.5		154		92.7		139		5		11.6														1.4		369				4.57						1.4		1.96		369		136161				4.57								1.4		1.96		470		220900				4.57																																1.4		1.96		2.54		6.4516				4.57

		APR		4				65.9		37.5		103.4		11		7.1		9.8		17.3		4.6		13.9		2.8		-29.6		1.4		0.3		-9.6		13.4		5.3		95.6		34.9		20		20.9		18.4		4.5		21.5		6.3		0		1.5		30.8		30.8		30.8		113.1		24.9		25.3		733.8		4.48		4.722007722		1.27		155.4		407.874015748				132396		36465		47553		3828		5445		21285		246972		637		177		408		466		381		85		32		94392		203		248		139		124		133		133		130		176		161		115		140		212		419		40												1.27		381				4.48						1.27		1.6129		381		145161				4.48								1.27		1.6129		466		217156				4.48																																1.27		1.6129		1.4		1.96				4.48

		MAY		5				69.5		34.7		104.2		10.5		5.8		2.5		16.3		12		11.3		2.3		0.4		0.4		1.1		3.6		0.3		0.6		84.2		30.4		22.7		11.5		9.4		6.9		21.3		0		2		1.2		31.6		31.6		31.6		133.1		22.3		25.3		740.6		4.68		5.2975679542		1.26		139.8		450.9677419355				122793		36984		47376		7260		5115		20955		204405		640		189		412		384		310		74		32		87519		228		282		126		133		131		127		146		165		161		102		136		279		398		106												1.26		310				4.68						1.26		1.5876		310		96100				4.68								1.26		1.5876		384		147456				4.68																																1.26		1.5876		1.27		1.6129				4.68

		JUN		6				60.4		41.2		101.6		13.1		8.1		4.6		4.3		4.5		18.3		0.7		2.7		0.8		1.5		3.8		0		1.2		91.5		23.8		26.6		18		8.4		6		0		0		7.3		0.8		39.9		39.9		39.9		133.1		23.8		25.3		751.1		4.27		5.0409395973		1.3		149		487.7250409165				125829		30129		48279		1683		7359		21450		234729		629		142		379		412		305.5		106.5		0		155958		379		511		125		124		117		142		120		162		159		113		174		186		385		153												1.3		305.5				4.27						1.3		1.69		305.5		93330.25				4.27								1.3		1.69		412		169744				4.27																																1.3		1.69		1.26		1.5876				4.27

																																																																																																																																																								SUMMARY OUTPUT																																																																												SUMMARY OUTPUT

																																																																																																																																																																										SUMMARY OUTPUT														SUMMARY OUTPUT																SUMMARY OUTPUT																SUMMARY OUTPUT

																																																																																																																																																								Regression Statistics																																																																												Regression Statistics

																																																																																																																																																								Multiple R		0.2091427668																Regression Statistics														Regression Statistics																Regression Statistics																Regression Statistics												Multiple R		0.8166545266

																																																																																																																																																								R Square		0.0437406969																Multiple R		0.770335305												Multiple R		0.7807023993														Multiple R		0.7478330531														Multiple R		0.6370524735										R Square		0.6669246159

																																																																																																																																																								Adjusted R Square		-0.1033761189																R Square		0.5934164821												R Square		0.6094962363														R Square		0.5592542753														R Square		0.405835854										Adjusted R Square		0.5336944623

																																																																																																																																																								Standard Error		0.6458200437																Adjusted R Square		0.4455679301												Adjusted R Square		0.4674948677														Adjusted R Square		0.2066576955														Adjusted R Square		0.2360746695										Standard Error		0.4129975981

																																																																																																																																																								Observations		16																Standard Error		0.4577980107												Standard Error		0.4486540873														Standard Error		0.4810280444														Standard Error		0.472025592										Observations		15

																																																																																																																																																																										Observations		16												Observations		16														Observations		10														Observations		10

																																																																																																																																																								ANOVA																																																																												ANOVA

																																																																																																																																																										df		SS		MS		F		Significance F								ANOVA														ANOVA																ANOVA																ANOVA														df		SS		MS		F		Significance F

																																																																																																																																																								Regression		2		0.2480141256		0.1240070628		0.2973194917		0.7477249567										df		SS		MS		F		Significance F						df		SS		MS		F		Significance F								df		SS		MS		F		Significance F								df		SS		MS		F		Significance F		Regression		4		3.4153031734		0.8538257933		5.0058083525		0.0177690425

																																																																																																																																																								Residual		13		5.4220858744		0.4170835288												Regression		4		3.3647307952		0.8411826988		4.0136780118		0.0302078352				Regression		4		3.4559046095		0.8639761524		4.2921856477		0.0246973582						Regression		4		1.4680201024		0.3670050256		1.5861023825		0.3092744355						Regression		2		1.0653028834		0.5326514417		2.3906280761		0.1616860475		Residual		10		1.70567016		0.170567016

																																																																																																																																																								Total		15		5.6701														Residual		11		2.3053692048		0.2095790186								Residual		11		2.2141953905		0.20129049										Residual		5		1.1569398976		0.2313879795										Residual		7		1.5596571166		0.2228081595						Total		14		5.1209733333

																																																																																																																																																																										Total		15		5.6701										Total		15		5.6701												Total		9		2.62496												Total		9		2.62496

																																																																																																																																																										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%																																																														Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																								Intercept		4.9321925445		1.3553824918		3.6389672836		0.0029998832		2.0040672563		7.8603178327		2.0040672563		7.8603178327				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Intercept		11.6690991286		3.2153010877		3.6292399406		0.0046183824		4.5049606145		18.8332376426		4.5049606145		18.8332376426

																																																																																																																																																								X Variable 1		-0.3018461448		0.4422219458		-0.6825670859		0.5068617274		-1.2572083915		0.6535161018		-1.2572083915		0.6535161018		Intercept		11.2329563295		4.8668257651		2.3080662575		0.0414395201		0.5211396262		21.9447730328		Intercept		10.3065203266		4.7433339458		2.1728430771		0.0525162897		-0.1334925776		20.7465332308		-0.1334925776		Intercept		-5.6533380717		24.130215909		-0.2342846037		0.8240552561		-67.6819314198		56.3752552765		-67.6819314198		Intercept		-1.464322214		2.3399053975		-0.6258040242		0.5512939313		-6.9973153051		X Variable 1		-16.9440989032		4.5488725981		-3.7249007392		0.003943319		-27.0796204258		-6.8085773807		-27.0796204258		-6.8085773807

																																																																																																																																																								X Variable 2		-0.0012659169		0.0030057281		-0.4211681398		0.6805122993		-0.0077593966		0.0052275627		-0.0077593966		0.0052275627		X Variable 1		-10.5730972984		2.9724033544		-3.5570869891		0.0044957813		-17.1153162799		-4.0308783168		X Variable 1		-9.415475751		3.3186908878		-2.8371053736		0.0161653644		-16.7198688401		-2.1110826619		-16.7198688401		X Variable 1		6.8283829059		24.0064124804		0.2844399558		0.7874771554		-54.8819641176		68.5387299293		-54.8819641176		X Variable 1		2.1481947458		1.0080880828		2.1309593699		0.0705701532		-0.2355530773		X Variable 2		4.3653964216		1.130009252		3.8631510441		0.003144059		1.8475784685		6.8832143748		1.8475784685		6.8832143748

																																																																																																																																																																										X Variable 2		2.8502188996		0.8131710039		3.5050670594		0.0049261669		1.0604406821		4.639997117		X Variable 2		2.5299786616		0.9077037183		2.7872295888		0.0176738973		0.5321352374		4.5278220859		0.5321352374		X Variable 2		-0.9188707303		5.8410757752		-0.1573119004		0.8811543342		-15.9338094834		14.0960680228		-15.9338094834		X Variable 2		0.0063546895		0.0039381881		1.6136074084		0.1506472714		-0.0029576389		X Variable 3		8.1429356799		5.914407201		1.3767965923		0.1986140879		-5.0351870716		21.3210584315		-5.0351870716		21.3210584315

																																																																																																																																																																										X Variable 3		0.012836431		0.020024519		0.6410356746		0.5346269609		-0.0312372604		0.0569101224		X Variable 3		0.0103684941		0.0121093108		0.8562414662		0.4101289342		-0.0162839329		0.037020921		-0.0162839329		X Variable 3		-0.0193211741		0.022185932		-0.8708750238		0.4236554039		-0.0763518348		0.0377094866		-0.0763518348														X Variable 4		-1.9687584795		1.5107988581		-1.3031241511		0.2217377472		-5.3350286952		1.3975117363		-5.3350286952		1.3975117363

																																																																																																																																																																										X Variable 4		-0.0000187119		0.0000285314		-0.6558360928		0.5254095783		-0.000081509		0.0000440852		X Variable 4		-0.0000124101		0.0000138177		-0.8981312407		0.3883515221		-0.0000428227		0.0000180025		-0.0000428227		X Variable 4		0.0000994892		0.0000926224		1.074137911		0.3318408302		-0.0001386039		0.0003375824		-0.0001386039

																																																																																																																																																																																								SUMMARY OUTPUT

																																																																																																																																																																																								Regression Statistics

																																																																																																																																																																																								Multiple R		0.7621418832

																																																																																																																																																																																								R Square		0.5808602501

																																																																																																																																																																																								Adjusted R Square		0.4760753126

																																																																																																																																																																																								Standard Error		0.4450247461

																																																																																																																																																																																								Observations		16

																																																																																																																																																																																								ANOVA

																																																																																																																																																																																										df		SS		MS		F		Significance F

																																																																																																																																																																																								Regression		3		3.2935357039		1.0978452346		5.5433563642		0.0127176935

																																																																																																																																																																																								Residual		12		2.3765642961		0.1980470247

																																																																																																																																																																																								Total		15		5.6701

																																																																																																																																																																																										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

																																																																																																																																																																																								Intercept		13.9423789991		2.4520260778		5.6860647304		0.0001013343		8.5998732134		19.2848847848		8.5998732134		19.2848847848

																																																																																																																																																																																								X Variable 1		-10.96867091		2.8095790285		-3.9040264747		0.0020947604		-17.0902176385		-4.8471241814		-17.0902176385		-4.8471241814

																																																																																																																																																																																								X Variable 2		2.9520434525		0.7703037375		3.832310956		0.0023855356		1.2736958153		4.6303910897		1.2736958153		4.6303910897

																																																																																																																																																																																								X Variable 3		-0.0004390385		0.001343211		-0.3268573973		0.7494065525		-0.0033656438		0.0024875669		-0.0033656438		0.0024875669
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