APPENDIX A

PROGRAM ANALYSIS

INCENTIVES TO REPLACE PRE-1987 HEAVY-DUTY VEHICLE 

PROGRAM ANALYSIS

INCENTIVES TO REPLACE PRE-1987 HEAVY-DUTY VEHICLE

A.
Background
Pre-1987 heavy-duty diesel trucks still comprise a significant portion of the truck population in California.  These vehicles typically operate at California's ports, haul aggregate material in and out of densely populated areas, operate around-the-clock, and on a seasonal basis, hauling agricultural products, as well as other non-line haul, local delivery applications.  The engines in these trucks are continuing to be rebuilt since the truck owners/operators typically do not have the financial resources to buy newer trucks.  Furthermore, in cases where it is financially feasible for the owner to buy a newer vehicle, there may not be a real economic reason for doing so since these trucks are usually employed in lower revenue service compared to line-haul or other applications. 

According to the ARB's emission inventory model (EMFAC2000), pre-1987 heavy-duty diesel trucks still account for about 20 percent of the total heavy-duty diesel truck population statewide.  This correlates to about 76,000 pre-1987 trucks still in use throughout California.  While these older trucks typically drive fewer miles and make fewer trips than newer trucks, their emissions are still significant since these engines were subject to less stringent NOx emission standards and were uncontrolled relative to PM emissions.  Figures A-1 and A-2 compare the population, miles traveled, and NOx and PM emissions for heavy-duty diesel trucks statewide, in increments of five model years. 

B.
1994 Ozone SIP Measure M-7

There is a need to reduce emissions from this segment of the heavy-duty diesel 

truck sector, to reduce ozone and benefit the health of all Californians.  The ARB, in fact, proposed a concept for accelerating the retirement of heavy-duty vehicles in its 1994 Ozone State Implementation Plan (SIP) as measure M-7.  That measure envisioned the annual retirement (scrapping or removal) of about 1,600 of the oldest, highest emitting trucks in the South Coast Air Basin, beginning in 1999 and continuing through 2010.  
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At the time the 1994 ozone SIP was adopted, ARB staff anticipated that the retirement program could be self-sustaining through the sale of both the best old trucks (for export) and recovered parts from scrapped trucks.  However, as ARB staff worked with the trucking industry and other stakeholders to develop this measure, it became clear that measure M-7 would not be able to deliver the emission reductions for two reasons -- lack of funding and expected emission benefits.  The prospects for a self-funded program dimmed when the anticipated overseas market for old California trucks did not materialize and ARB better understood the value of these older vehicles to their owners.  Analysis also indicates that the older, high emitting trucks removed from the fleet are not likely to be replaced with cleaner vehicles, but rather with trucks of similar age from outside the area, providing little or no emission benefit.  Based on these concerns, M7 was withdrawn from the SIP.

C. Feasibility of Incentivizing the Early Replacement of Pre-1987 Heavy-Duty Vehicles

ARB staff was directed by the Advisory Board to evaluate the feasibility of developing a heavy-duty vehicle retirement program within the framework of the Carl Moyer Program.  Drawing from ARB’s knowledge learned from SIP measure M-7, two critical factors must be addressed to ensure a successful heavy-duty vehicle retirement program.  First ARB must determine adequate funding.  Second, ARB staff must determine a method for quantifying emission reductions associated with such a program.   Staff evaluated various options to achieve additional emission reductions from pre-1987 trucks, including truck repowering and incentivizing the early replacement of pre-1987 heavy-duty vehicles.  Based on the preliminary results of that analysis, staff was not able to develop a cost-effective program.  The data indicate that while some emission reductions may be achieved, these programs may not be feasible based on associated program cost-effectiveness and emission benefits.  The sections below provide details pertaining to the results of ARB staff’s analysis. 


1.
Pre-1987 Truck Repowering Option
Initially, repowering with electronic engines appears to be a very attractive and cost effective strategy for reducing emissions from pre-1987 heavy-duty diesel trucks.  The emissions from these vehicles are higher compared to later model year vehicles.  Pre-1987 heavy-duty diesel trucks were subject to a NOx emission standard of about 

10 g/bhp-hr while PM emissions were uncontrolled and are assumed to be much greater than 0.6 g/bhp-hr, which is the PM standard effective with 1987 model year trucks.  There may be a chance to reduce emissions from a small segment of these trucks by implementing a strategy that removes the older engines in these trucks and replaces them with later model year engine.  In most of these trucks, however, a project would be economically unfeasible based on certain technical challenges due to significant differences in engine designs.

Pre-1987 heavy-duty diesel engines typically have the injection timing mechanically controlled instead of electronically controlled as are common in 1991 and later model year engines.  In addition, pre-1987 engines generally have different power characteristics, especially the torque profile, compared to later model year engines.  Repowering a pre-1987 mechanical engine to a later model year electronic engine would not be a simple engine swap, but would entail numerous details that must be addressed.  Besides the intuitively expected installation of a new wiring harness to accommodate the increased presence of electronics, other engine and vehicle components, such as a new radiator to handle the increased engine heat, must be upgraded as well.  In addition, the existing transmission and rear end of the truck would need to be examined to ensure that those components would be sufficiently robust to accept the increased power from the new engine.  Because those components were originally designed to optimize performance with a different engine, and because of component deterioration associated with age, they may also need to be replaced.  Even in cases where those components are deemed to be strong enough for the new engine, the gearing for the truck will likely need to be changed to better accommodate the new engine characteristics and to optimize any emission reduction benefits.  The reason is that the existing vehicle gearing may be incorrectly matched to the engine output such that the engine cannot operate efficiently.  This would result in poor performance and increased emissions.

While the technical challenges of repowering pre-1987 trucks with electronic engines could be overcome, the resultant cost may cause this strategy to be economically unattractive.  For example, the basic cost for this type of repowering is estimated to be about $30,000, including new engine, radiator, wiring harness, other engine-related components, and labor.  If the gearing needs to be changed, and if the transmission needs to be replaced, the cost could increase to about $40,000.  Contrasting this cost to the market value of the truck, and anticipated emission benefits, this type of project cannot be justified based on the cost-effectiveness criterion of $13,000/ton.  Staff estimates that based on that cost-effectiveness criterion, the maximum Moyer amount that could be granted for this type of repowering project would be about $9,000 to $13,000.  This assumes that the repowered truck will be driven the same number of miles and employed in the same service as the older truck.  This amount is well below the expected cost for this type of project.  The owners/operators for these vehicles generally operate on very slim profit margins and typically would not be expected to have the financial resources to pay for the difference in expected costs.  Thus, staff believes that for most of these engines, this strategy may not be successful in reducing emissions.

2.
Early Replacement of Pre-1987 Trucks/New Purchase Option

This strategy is an early replacement of pre-1987 truck strategy.  The focus of this strategy is to provide incentives for pre-1987 truck owners to retire their trucks and replace them with newer, less polluting, 1994 and later model year, trucks.  In many ways, this strategy is very similar to measure M-7 of the 1994 Ozone SIP discussed earlier.  It is, therefore, not very surprising that the reasons causing measure M7 to be infeasible are very much the same reasons why the current option is anticipated to be unsuccessful.

The first key issue is funding.  Whereas, measure M-7 depended on market forces to fund a self-sustaining program through the sales of some old trucks to oversea markets and through the sales of parts from scrapped trucks, the current proposal would rely on Moyer funds to support this accelerated vehicle replacement program.   In this case, Moyer funds would be granted for the purchase of 1994 and later model year heavy-duty trucks.  Staff's assessment of the used truck market shows that the market price for a used 1994 or newer truck ranges from $20,000 to $30,000.  Based on staff's earlier analysis for the repowering option, the maximum amount of Moyer fund that could be paid out would be about $9,000 to $13,000 per truck purchased under this program.  Again, this is based on a cost-effectiveness criterion of $13,000 per ton of NOx emissions reduced, assuming the new truck will be driven the same number of miles and employed in the same service as the older truck.  Figure A-3 illustrates the cost-effectiveness that could be expected for this type program over the range of estimated costs for buying a newer truck.  From this scenario, a truck owner would need to expend from $7,000 to $21,000 to obtain the newer truck.  It is unlikely that a truck owner would be willing to invest this amount to buy a newer truck under this Moyer program, especially since his/her current truck is still operating.  Also, as discussed earlier, the revenue generated from the type of work these trucks are employed in cannot justify this investment.
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The second key issue is to ensure that real and quantifiable emission reductions 

are achieved.  Under measure M-7, emission benefits were determined to be much less than originally anticipated when the 1994 Ozone SIP was developed.  The reasons being that truck owners really have no incentives to sell their old trucks since the market price for such trucks is severely undervalued relative to their utility to the truck owners.  In addition, even when an owner decides to sell the truck, perhaps because the truck has deteriorated to the point where it does not make economic sense to repair it, the owner would very likely buy another truck of similar, or marginally newer, vintage due to financial constraints.  Under this scenario, any emission benefits attributable to a vehicle retirement program would be very minimal.

Under the option being investigated, this situation would remain essentially unchanged, even if the old truck were required to be completely destroyed, so that it could not reenter the used truck market.  There are various reasons for this observation, mainly due to the dynamics of the used truck market and the economics of this sector.  

First, these old trucks are typically employed in services with relatively small revenue and profit by smaller fleet operators.   A fleet operator who opted to purchase a newer truck must be able to justify the economics of the added payment for the new purchase.  If the newer truck were to be employed in similar service, where the revenue stream presumably would be the same as with the older truck, the added payment for the newer truck would not be justifiable.  Some of the added cost maybe able to be offset through fuel savings and reduced maintenance costs associated with the newer truck.  But these savings would need to be substantial to improve the economics of the purchase.  If, as a result of having the newer truck, the truck owner decides to switch to a more lucrative business that could be performed with the newer truck, the old service would be taken over by other operators.  These other operators would very likely use older trucks to conduct business, the type of trucks that this program is trying to eliminate.  This is because older trucks can be purchase from both in state and out-of-state truck market, at relatively low prices.  Thus, the total population of older trucks would not be reduced significantly even if some truck owners could be entice to participate in the proposed Moyer program.

Another factor that would reduce the emission benefit that could be expected with this program is the off-cycle emissions associated with electronic engines.  While the difference in the NOx emission standards for pre-1987 and 1994-and-later heavy-duty engines is more than 5 g/bhp-hr, the actual difference in in-use emissions is much less due to off-cycle emissions.  The baseline emissions for pre-1987 heavy heavy-duty vehicles range from 7.5 g/bhp-hr to 9.8 g/bhp-hr and 1994-1998 heavy heavy-duty vehicles range from 7.3 g/bhp-hr to 8.9 g/bhp-hr.  Thus, as a result of off-cycle emissions, the emission benefits of an accelerated heavy-duty vehicle replacement program are not as great as initially appeared.

D. Conclusions

Based on the foregoing analysis, staff believes that incentivizing the early replacement of pre-1987 heavy-duty vehicles would not be justified on either cost or emission benefit considerations.  The combination of cost that would need to be funded and the relatively small real emission reductions that could be obtained, causes the cost-effectiveness to be quite high compared to other possible projects that could be funded with Moyer money.  A heavy-duty truck owner would be required to put out additional money, not an insignificant amount in most cases, to compensate for the amount not covered by Moyer money.  As discussed, a truck owner in this market would not likely have the resources, or the inclination, to do so.  

� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���


















[image: image4.wmf]FIGURE A-1

POPULATION AND VMT--STATEWIDE

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

97-01

92-96

87-91

82-86

77-81

72-76

65-71

MODEL YEAR

Population/VMT

       Population (x10)



       VMT (x1000)

[image: image5.wmf]FIGURE A-2

NOx and PM EMISSIONS--STATEWIDE

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

97-01

92-96

87-91

82-86

77-81

72-76

65-71

MODEL YEAR

NOx/PM Emissions (t/day)

          NOx Emissions (x10)



          PM Emissions

[image: image6.wmf]FIGURE A-3

COST-EFFECTIVENESS OF PRE-1987 

HEAVY-DUTY TRUCK RETIREMENT PROGRAM



0

10000

20000

30000

40000

50000

60000

70000

80000

82-86

77-81

72-76

65-71

MODEL YEAR

COST-EFFECTIVENESS ($/ton NOx)

TARGETED C/E ($13,000/ton)

$20,000 TRUCK

$30,000 TRUCK

MOYER AMT. FUNDED 

$9,000

_1025959240.xls
Sheet1

		BURDEN RUNS SUMMARY---1965-1986 HDD -- 2001 CALENDAR YEAR

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		28600		1477000		451615		37.49		1.72

		SCC		2888		135000		46173		3.85		0.17

		SJV		11186		632000		170821		17.22		0.78

		SAC		7341		340000		116780		9.27		0.52

		SFBAY		11806		441000		203059		12.33		0.68

		STATE 65-86		76101		3717000		1192485		101.96		4.79

		STATE 87-01		271027		28695		5117400		562.7		12.63

		STATE 65-01		347128		32413000		6309885		664.66		17.42

				PERCENT OF STATEWIDE 65-86 HDD TOTAL

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		37.6		39.7		37.9		36.8		35.9

		SCC		3.8		3.6		3.9		3.8		3.5

		SJV		14.7		17.0		14.3		16.9		16.3

		SAC		9.6		9.1		9.8		9.1		10.9

		SFBAY		15.5		11.9		17.0		12.1		14.2

		STATE

				PERCENT OF STATEWIDE 65-01 HDD TOTAL

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		8.2		4.6		7.2		5.6		9.9

		SCC		0.8		0.4		0.7		0.6		1.0

		SJV		3.2		1.9		2.7		2.6		4.5

		SAC		2.1		1.0		1.9		1.4		3.0

		SFBAY		3.4		1.4		3.2		1.9		3.9

		STATE		21.9		11.5		18.9		15.3		27.5
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		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)																EMFAC2000

				x10		x1000				x10						MY		Emiss. Rates		MY		HD CF

		MY		POP		VMT		TRIPS		NOx		PM10				PRE-1975		9.8		PRE-78		2.9

		97-01		12258.3		15469		2494190		30.80		4.73				75-83		9.7		78-81		2.8

		92-96		7144.5		7045		1311161		13.154		3.38				84-86		7.5		82-83		2.8

		87-91		7699.9		6181		1312048		12.316		4.52				87-90		6.2		84-90		2.7

		82-86		3777.9		2302		621310		5.84		2.70				91-93		5.9		91-95		2.7

		77-81		2115.3		942		323678		2.902		1.96				94-97		7.3		96+		2.6

		72-76		877.3		286		126233		1.348		0.44				98		8.9

		65-71		839.7		187		121263		0.564		0.27				99-02		5.1

																2003-05		2.6

		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)												x10

												NOx/VEH/YR		PM10/VEH/YR

		MY		POP		VMT		TRIPS		VMT/VEH/YR		(tpy)		(tpy)

		97-01		122583		15469000		2494190		32810		0.59		0.094

		92-96		71445		7045000		1311161		25638		0.51		0.076

		87-91		76999		6181000		1312048		20871		0.38		0.373

		82-86		37779		2302000		621310		15843		0.40		0.478

		77-81		21153		942000		323678		11578		0.35		0.357

		72-76		8773		286000		126233		8476		0.26		0.271

		65-71		8397		187000		121263		5790		0.18		0.185

		NEW TRUCK PURCHASE OPTION CALCULATIONS

												MY		Weighted CF		Weighted Baseline		Weighted VMT		MAX AMT		ACT.AMT		OWNER COST		OWNER COST

		ASSUMPTIONS:										97-01		2.6		6.3		32810				(minus cost of eng rebuild)				(not adjusted for

		BASELINE EMISSIONS:										92-96		2.7		6.74		25638				(-$9,000)		(-$9,000)		engine rebuild)

						NOx (g/bhp-hr):		8.34				87-91		2.7		6.14		20871

						PM (g/bhp-hr):		0.6				82-86		2.74		8.34		15843		14,695		5,695		25,000		10,305

		1994+ ENGINE EMISSIONS:										77-81		2.8		9.7		11578		15,835		6,835		18,165		9,165

						NOx (g/bhp-hr):		5.1		6.5		72-76		2.9		9.76		8476		12,583		3,583		21,417		12,417

						PM (g/bhp-hr):		0.1				65-71		2.9		9.8		5790		8,664		-336		25,000		16,336

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05

		CAPITAL RECOVERY FACTOR:						0.130

										COST EFFECTIVENESS ($/ton):				12000

		REMAINING VEHICLE LIFE (yrs):												10

		ANNUAL VMT (miles):												15,843

		CALCULATIONS:

										LIFETIME EMISSIONS REDUCTIONS (tons):		NOx		1.59

														1.71

														1.36

														0.94

												PM		0.00

										ANNUALIZED REPOWER COST ($/yr):				1903

										MAXIMUM COST ALLOWED TO REPLACE

												PRE-87 TRUCK WITH OCT-2002 TRUCK:		14,695

		NEW TRUCK PURCHASE OPTION CALCULATIONS										NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$18,000/TRK		$30,000/TRK						C/E CRITERION		Weighted VMT		$25,000/TRK

		ASSUMPTIONS:										-0.04		0.09		97-01		-98254		-163756		-32751		21726		12000		32810		-136463

		BASELINE EMISSIONS:										0.02		0.13		92-96		227030		378383		75677		16389		12000		25638		315319

						NOx (g/bhp-hr):		8.34				-0.02		0.06		87-91		-185920		-309867		-61973		31746		12000		20871		-258223

						PM (g/bhp-hr):		0.6				0.09		0.16		82-86		44906		74843		14969		12931		12000		15843		62370

		1994+ ENGINE EMISSIONS:										0.12		0.17		77-81		33897		56495		11299		12000		12000		11578		47080

						NOx (g/bhp-hr):		6.5		5.1		0.10		0.14		72-76		41379		68965		13793		15103		12000		8476		57471

						PM (g/bhp-hr):		0.1				0.07		0.09		65-71		59927		99878		19976		21933		12000		5790		83231

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05

		CAPITAL RECOVERY FACTOR:						0.231																TABLE 2 -- OWNER COST

		COST TO REPLACE PRE-87 TRUCK WITH POST-1993 TRUCK:												18000		25000		30,000		6000		8879		Avg. new trk cost		25000

		REMAINING VEHICLE LIFE (yrs):												5								11365		Avg. eng. rebuild		9000

		ANNUAL VMT (miles):												20,000										Max Moyer funds		9000

																								Max Moyer funds		11400

		CALCULATIONS:																						Owner cost 1		16000

										LIFETIME EMISSIONS REDUCTIONS (tons):		NOx		0.96										Owner cost 2		13600

												PM		0.00

										ANNUALIZED REPOWER COST ($/yr):				4158		5774		6929		1386		2051

										COST EFFECTIVENESS ($/ton):				36139
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		BURDEN RUNS SUMMARY---1965-1986 HDD -- 2001 CALENDAR YEAR

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		28600		1477000		451615		37.49		1.72

		SCC		2888		135000		46173		3.85		0.17

		SJV		11186		632000		170821		17.22		0.78

		SAC		7341		340000		116780		9.27		0.52

		SFBAY		11806		441000		203059		12.33		0.68

		STATE 65-86		76101		3717000		1192485		101.96		4.79

		STATE 87-01		271027		28695		5117400		562.7		12.63

		STATE 65-01		347128		32413000		6309885		664.66		17.42

				PERCENT OF STATEWIDE 65-86 HDD TOTAL

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		37.6		39.7		37.9		36.8		35.9

		SCC		3.8		3.6		3.9		3.8		3.5

		SJV		14.7		17.0		14.3		16.9		16.3

		SAC		9.6		9.1		9.8		9.1		10.9

		SFBAY		15.5		11.9		17.0		12.1		14.2

		STATE

				PERCENT OF STATEWIDE 65-01 HDD TOTAL

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		8.2		4.6		7.2		5.6		9.9

		SCC		0.8		0.4		0.7		0.6		1.0

		SJV		3.2		1.9		2.7		2.6		4.5

		SAC		2.1		1.0		1.9		1.4		3.0

		SFBAY		3.4		1.4		3.2		1.9		3.9

		STATE		21.9		11.5		18.9		15.3		27.5
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Sheet2

		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)																EMFAC2000

				x10		x1000				x10						MY		Emiss. Rates		MY		HD CF

		MY		POP		VMT		TRIPS		NOx		PM10				PRE-1975		9.8		PRE-78		2.9

		97-01		12258.3		15469		2494190		30.80		4.73				75-83		9.7		78-81		2.8

		92-96		7144.5		7045		1311161		13.154		3.38				84-86		7.5		82-83		2.8

		87-91		7699.9		6181		1312048		12.316		4.52				87-90		6.2		84-90		2.7

		82-86		3777.9		2302		621310		5.84		2.70				91-93		5.9		91-95		2.7

		77-81		2115.3		942		323678		2.902		1.96				94-97		7.3		96+		2.6

		72-76		877.3		286		126233		1.348		0.44				98		8.9

		65-71		839.7		187		121263		0.564		0.27				99-02		5.1

																2003-05		2.6

		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)												x10

												NOx/VEH/YR		PM10/VEH/YR

		MY		POP		VMT		TRIPS		VMT/VEH/YR		(tpy)		(tpy)

		97-01		122583		15469000		2494190		32810		0.59		0.094

		92-96		71445		7045000		1311161		25638		0.51		0.076

		87-91		76999		6181000		1312048		20871		0.38		0.373

		82-86		37779		2302000		621310		15843		0.40		0.478

		77-81		21153		942000		323678		11578		0.35		0.357

		72-76		8773		286000		126233		8476		0.26		0.271

		65-71		8397		187000		121263		5790		0.18		0.185

		NEW TRUCK PURCHASE OPTION CALCULATIONS

												MY		Weighted CF		Weighted Baseline		VMT/veh/yr		MAX AMT		ACT.AMT		OWNER COST		OWNER COST

		ASSUMPTIONS:										97-01		2.6		6.3		32810				(minus cost of eng rebuild)				(not adjusted for

		BASELINE EMISSIONS:										92-96		2.7		6.74		25638				(-$9,000)		(-$9,000)		engine rebuild)

						NOx (g/bhp-hr):		8.34				87-91		2.7		6.14		20871

						PM (g/bhp-hr):		0.6				82-86		2.74		8.34		15843		14,695		5,695		25,000		10,305

		1994+ ENGINE EMISSIONS:										77-81		2.8		9.7		11578		15,835		6,835		18,165		9,165

						NOx (g/bhp-hr):		5.1		6.5		72-76		2.9		9.76		8476		12,583		3,583		21,417		12,417

						PM (g/bhp-hr):		0.1				65-71		2.9		9.8		5790		8,664		-336		25,000		16,336

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05

		CAPITAL RECOVERY FACTOR:						0.130

										COST EFFECTIVENESS ($/ton):				12000

		REMAINING VEHICLE LIFE (yrs):												10

		ANNUAL VMT (miles):												15,843

		CALCULATIONS:

										LIFETIME EMISSIONS REDUCTIONS (tons):		NOx		1.59

														1.71

														1.36

														0.94

												PM		0.00

										ANNUALIZED REPOWER COST ($/yr):				1903

										MAXIMUM COST ALLOWED TO REPLACE

												PRE-87 TRUCK WITH OCT-2002 TRUCK:		14,695

		NEW TRUCK PURCHASE OPTION CALCULATIONS										NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$20,000/TRK		$30,000/TRK		C/E w/o ECM		C/E w/ ECM RECAL		C/E CRITERION		VMT/veh/yr		$25,000/TRK

		ASSUMPTIONS:										-0.04		0.09		97-01		-81684		-122526		-37681		23536		13000		32810		-102105

		BASELINE EMISSIONS:										0.02		0.13		92-96		188742		283113		87069		17754		13000		25638		235928

						NOx (g/bhp-hr):		8.34				-0.02		0.06		87-91		-154566		-231849		-71303		34390		13000		20871		-193207

						PM (g/bhp-hr):		0.6				0.09		0.16		82-86		37333		55999		17222		14008		13000		15843		46666

		1994+ ENGINE EMISSIONS:								ECM RECAL NOx		0.12		0.17		77-81		28181		42271		13000		13000		13000		11578		35226

						NOx (g/bhp-hr):		6.5		5.1		0.10		0.14		72-76		34401		51601		15869		16361		13000		8476		43001

						PM (g/bhp-hr):		0.1				0.07		0.09		65-71		49820		74730		22983		23760		13000		5790		62275

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05																		TABLE 2 -- OWNER COST

		CAPITAL RECOVERY FACTOR:						0.173																		Avg. new trk cost		25000

														COST TO REPLACE PRE-87 TRUCK WITH POST-1993 TRUCK:		20000		25000		30,000		9226		12855		Avg. eng. rebuild		9000

														REMAINING VEHICLE LIFE (yrs):		7										Max Moyer funds		9226		Owner cost 1		15774

										ANNUALIZED TRUCK PURCHASE COST ($/yr):				3456		4320		5185		1594		2222				Max Moyer funds		12855		Owner cost 2		12145

		TRUCK REPOWERING OPTION CALCULATIONS										CALCULATIONS:

		ASSUMPTIONS:										LIFETIME EMISSIONS REDUCTIONS (tons):

												NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$30,000/RPWR		$40,000/RPWR		C/E w/o ECM		C/E w/ ECM RECAL		C/E CRITERION		VMT/veh/yr		$35,000/RPWR

												-0.04		0.09		97-01		-122526		-163367		-34783		21725		12000		32810		-142946

		BASELINE EMISSIONS:										0.02		0.13		92-96		283113		377484		80371		16388		12000		25638		330299

						NOx (g/bhp-hr):		8.34				-0.02		0.06		87-91		-231849		-309132		-65818		31745		12000		20871		-270490

						PM (g/bhp-hr):		0.6				0.09		0.16		82-86		55999		74666		15897		12931		12000		15843		65333

		1994+ ENGINE EMISSIONS:								ECM RECAL NOx		0.12		0.17		77-81		42271		56361		12000		12000		12000		11578		49316

						NOx (g/bhp-hr):		6.5		5.1		0.10		0.14		72-76		51601		68801		14649		15102		12000		8476		60201

						PM (g/bhp-hr):		0.1				0.07		0.09		65-71		74730		99641		21215		21932		12000		5790		87186

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05																		TABLE 3 -- OWNER COST

		CAPITAL RECOVERY FACTOR:						0.173																		Avg. eng rpwr		35000

														COST TO REPOWER PRE-87 TRUCK WITH POST-1993 ENGINE:		30000		35000		40,000		8516		11866		Avg. eng. rebuild		9000

														REMAINING VEHICLE LIFE (yrs):		7										Max Moyer funds		8516		Owner cost 1		26484

														ANNUALIZED REPOWER COST ($/yr):		5185		6049		6913		1472		2051		Max Moyer funds		11866		Owner cost 2		23134





Sheet2 (2)

		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)																EMFAC2000

				x10		x1000				x10						MY		Emiss. Rates		MY		HD CF

		MY		POP		VMT		TRIPS		NOx		PM10				PRE-1975		9.8		PRE-78		2.9

		97-01		12258.3		15469		2494190		30.80		4.73				75-83		9.7		78-81		2.8

		92-96		7144.5		7045		1311161		13.154		3.38				84-86		7.5		82-83		2.8

		87-91		7699.9		6181		1312048		12.316		4.52				87-90		6.2		84-90		2.7

		82-86		3777.9		2302		621310		5.84		2.70				91-93		5.9		91-95		2.7

		77-81		2115.3		942		323678		2.902		1.96				94-97		7.3		96+		2.6

		72-76		877.3		286		126233		1.348		0.44				98		8.9

		65-71		839.7		187		121263		0.564		0.27				99-02		5.1

																2003-05		2.6

		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)												x10

												NOx/VEH/YR		PM10/VEH/YR

		MY		POP		VMT		TRIPS		VMT/VEH/YR		(tpy)		(tpy)

		97-01		122583		15469000		2494190		32810		0.59		0.094

		92-96		71445		7045000		1311161		25638		0.51		0.076

		87-91		76999		6181000		1312048		20871		0.38		0.373

		82-86		37779		2302000		621310		15843		0.40		0.478

		77-81		21153		942000		323678		11578		0.35		0.357

		72-76		8773		286000		126233		8476		0.26		0.271

		65-71		8397		187000		121263		5790		0.18		0.185

		NEW TRUCK PURCHASE OPTION CALCULATIONS

												MY		Weighted CF		Weighted Baseline		VMT/veh/yr		MAX AMT		ACT.AMT		OWNER COST		OWNER COST

		ASSUMPTIONS:										97-01		2.6		6.3		32810				(minus cost of eng rebuild)				(not adjusted for

		BASELINE EMISSIONS:										92-96		2.7		6.74		25638				(-$9,000)		(-$9,000)		engine rebuild)

						NOx (g/bhp-hr):		8.34				87-91		2.7		6.14		20871

						PM (g/bhp-hr):		0.6				82-86		2.74		8.34		15843		14,695		5,695		25,000		10,305

		1994+ ENGINE EMISSIONS:										77-81		2.8		9.7		11578		15,835		6,835		18,165		9,165

						NOx (g/bhp-hr):		5.1		6.5		72-76		2.9		9.76		8476		12,583		3,583		21,417		12,417

						PM (g/bhp-hr):		0.1				65-71		2.9		9.8		5790		8,664		-336		25,000		16,336

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05

		CAPITAL RECOVERY FACTOR:						0.130

										COST EFFECTIVENESS ($/ton):				12000

		REMAINING VEHICLE LIFE (yrs):												10

		ANNUAL VMT (miles):												15,843

		CALCULATIONS:

										LIFETIME EMISSIONS REDUCTIONS (tons):		NOx		1.59

														1.71

														1.36

														0.94

												PM		0.00

										ANNUALIZED REPOWER COST ($/yr):				1903

										MAXIMUM COST ALLOWED TO REPLACE

												PRE-87 TRUCK WITH OCT-2002 TRUCK:		14,695

		NEW TRUCK PURCHASE OPTION CALCULATIONS										NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$20,000/TRK		$30,000/TRK		C/E w/o ECM		C/E w/ ECM RECAL		C/E CRITERION		VMT/veh/yr		$25,000/TRK

		ASSUMPTIONS:										-0.06		0.14		97-01		-53601		-80401		-98564		61563		12000		32810		-67001

		BASELINE EMISSIONS:										0.04		0.24		92-96		96779		145169		177963		36287		12000		25638		120974

						NOx (g/bhp-hr):		8.34				-0.05		0.15		87-91		-64519		-96779		-118642		57222		12000		20871		-80649

						PM (g/bhp-hr):		0.6				0.29		0.50		82-86		11829		17744		21752		17693		12000		15843		14786

		1994+ ENGINE EMISSIONS:								ECM RECAL NOx		0.53		0.74		77-81		6526		9789		12000		12000		12000		11578		8157

						NOx (g/bhp-hr):		6.5		5.1		0.59		0.80		72-76		5832		8747		10723		11055		12000		8476		7289

						PM (g/bhp-hr):		0.1				0.60		0.81		65-71		5769		8654		10609		10968		12000		5790		7212

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05																		TABLE 2 -- OWNER COST

		CAPITAL RECOVERY FACTOR:						0.173																		Avg. new trk cost		25000

														COST TO REPLACE PRE-87 TRUCK WITH POST-1993 TRUCK:		20000		25000		30,000		36777		51243		Avg. eng. rebuild		9000

														REMAINING VEHICLE LIFE (yrs):		7										Max Moyer funds		36777		Owner cost 1		-11777

										ANNUALIZED TRUCK PURCHASE COST ($/yr):				3456		4320		5185		6356		8856				Max Moyer funds		51243		Owner cost 2		-26243

		TRUCK REPOWERING OPTION CALCULATIONS										CALCULATIONS:

		ASSUMPTIONS:										LIFETIME EMISSIONS REDUCTIONS (tons):

												NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$30,000/RPWR		$40,000/RPWR		C/E w/o ECM		C/E w/ ECM RECAL		C/E CRITERION		VMT/veh/yr		$35,000/RPWR

												-0.04		0.09		97-01		-122526		-163367		-34783		21725		12000		32810		-142946

		BASELINE EMISSIONS:										0.02		0.13		92-96		283113		377484		80371		16388		12000		25638		330299

						NOx (g/bhp-hr):		8.34				-0.02		0.06		87-91		-231849		-309132		-65818		31745		12000		20871		-270490

						PM (g/bhp-hr):		0.6				0.09		0.16		82-86		55999		74666		15897		12931		12000		15843		65333

		1994+ ENGINE EMISSIONS:								ECM RECAL NOx		0.12		0.17		77-81		42271		56361		12000		12000		12000		11578		49316

						NOx (g/bhp-hr):		6.5		5.1		0.10		0.14		72-76		51601		68801		14649		15102		12000		8476		60201

						PM (g/bhp-hr):		0.1				0.07		0.09		65-71		74730		99641		21215		21932		12000		5790		87186

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05																		TABLE 3 -- OWNER COST

		CAPITAL RECOVERY FACTOR:						0.173																		Avg. eng rpwr		35000

														COST TO REPOWER PRE-87 TRUCK WITH POST-1993 ENGINE:		30000		35000		40,000		8516		11866		Avg. eng. rebuild		9000

														REMAINING VEHICLE LIFE (yrs):		7										Max Moyer funds		8516		Owner cost 1		26484

														ANNUALIZED REPOWER COST ($/yr):		5185		6049		6913		1472		2051		Max Moyer funds		11866		Owner cost 2		23134
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		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)																EMFAC2000

				x10		x1000				x10						MY		Emiss. Rates		MY		HD CF

		MY		POP		VMT		TRIPS		NOx		PM10				PRE-1975		9.8		PRE-78		2.9

		97-01		12258.3		15469		2494190		30.80		4.73				75-83		9.7		78-81		2.8

		92-96		7144.5		7045		1311161		13.154		3.38				84-86		7.5		82-83		2.8

		87-91		7699.9		6181		1312048		12.316		4.52				87-90		6.2		84-90		2.7

		82-86		3777.9		2302		621310		5.84		2.70				91-93		5.9		91-95		2.7

		77-81		2115.3		942		323678		2.902		1.96				94-97		7.3		96+		2.6

		72-76		877.3		286		126233		1.348		0.44				98		8.9

		65-71		839.7		187		121263		0.564		0.27				99-02		5.1

																2003-05		2.6

		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)												x10

												NOx/VEH/YR		PM10/VEH/YR

		MY		POP		VMT		TRIPS		VMT/VEH/YR		(tpy)		(tpy)

		97-01		122583		15469000		2494190		32810		0.84		0.094

		92-96		71445		7045000		1311161		25638		0.55		0.075

		87-91		76999		6181000		1312048		20871		0.37		0.373

		82-86		37779		2302000		621310		15843		0.29		0.472

		77-81		21153		942000		323678		11578		0.26		0.345

		72-76		8773		286000		126233		8476		0.26		0.265

		65-71		8397		187000		121263		5790		0.18		0.185

		NEW TRUCK PURCHASE OPTION CALCULATIONS										MY		Weighted CF		EMFAC2000 Baseline		VMT/veh/yr		MAX AMT

												99-02		2.6		5.1						ACT.AMT		OWNER COST		OWNER COST

		ASSUMPTIONS:										98		2.6		8.9		32810				(minus cost of eng rebuild)				(not adjusted for

		BASELINE EMISSIONS:										94-97		2.65		7.3		25638				(-$9,000)		(-$9,000)		engine rebuild)

						NOx (g/bhp-hr):		6.2				91-93		2.7		5.9		20871

						PM (g/bhp-hr):		0.6				87-90		2.7		6.2		15843		4,806		-4,194		25,000		20,194

		1994+ ENGINE EMISSIONS:										84-86		2.7		7.5		11578		7,663		-1,337		26,337		17,337

						NOx (g/bhp-hr):		5.1		6.5		75-83		2.84		9.7		8476		11,928		2,928		22,072		13,072

						PM (g/bhp-hr):		0.1				65-75		2.9		9.8		5790		8,664		-336		25,000		16,336

		CONVERSION FACTOR:						2.7		2.7								50000

		DISCOUNT RATE :						0.05										45000

		CAPITAL RECOVERY FACTOR:						0.130										40000

										COST EFFECTIVENESS ($/ton):				12000				35000

		REMAINING VEHICLE LIFE (yrs):												10				30000

		ANNUAL VMT (miles):												15,843				25000

																		20000

		CALCULATIONS:																15000

										LIFETIME EMISSIONS REDUCTIONS (tons):		NOx		0.52				10000

														0.83				5000

														1.29

														0.94

												PM		0.00

										ANNUALIZED REPOWER COST ($/yr):				622

										MAXIMUM COST ALLOWED TO REPLACE

												PRE-87 TRUCK WITH OCT-2002 TRUCK:		4,806

		NEW TRUCK PURCHASE OPTION CALCULATIONS										NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$20,000/TRK		$30,000/TRK		C/E w/o ECM		C/E w/ ECM RECAL		C/E CRITERION		VMT/veh/yr		$25,000/TRK

		ASSUMPTIONS:										0.31		0.38		98		12077		18116		5796		7003		12000		32810		18742

		BASELINE EMISSIONS:										0.10		0.17		94-97		26651		39976		18050		15453		12000		25638		58368

						NOx (g/bhp-hr):		6.2				-0.09		-0.01		91-93		-310430		-465645		-20000		-180000		12000		20871		-64673

						PM (g/bhp-hr):		0.6				-0.04		0.03		87-90		155215		232823		-40000		90000		12000		15843		-129346

		1994+ ENGINE EMISSIONS:								ECM RECAL NOx		0.15		0.22		84-86		20695		31043		12000		12000		12000		11578		38804

						NOx (g/bhp-hr):		6.5		6		0.55		0.63		75-83		7386		11079		3241		4283		12000		8476		10479

						PM (g/bhp-hr):		0.1				0.60		0.67		65-75		6859		10288		2981		3977		12000		5790		9638

		CONVERSION FACTOR:						2.7		2.7

		DISCOUNT RATE :						0.05

		CAPITAL RECOVERY FACTOR:						0.231

														COST TO REPLACE PRE-87 TRUCK WITH POST-1993 TRUCK:		20000		25000		30,000		7731		11597

														REMAINING VEHICLE LIFE (yrs):		5

										ANNUALIZED TRUCK PURCHASE COST ($/yr):						4619		5774		6929		1786		2679

		TRUCK REPOWERING OPTION CALCULATIONS										CALCULATIONS:

		ASSUMPTIONS:										LIFETIME EMISSIONS REDUCTIONS (tons):

												NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$30,000/RPWR		$40,000/RPWR		MAX w/o ECM		MAX w/ ECM RECAL		C/E CRITERION		VMT/veh/yr		$35,000/RPWR

												0.20		0.25		97-01		34275		45699		10503		13040		12000		32810		39987

		BASELINE EMISSIONS:										0.05		0.09		92-96		136597		182130		2635		4618		12000		25638		159363

						NOx (g/bhp-hr):		6.2				-0.04		-0.01		87-91		-185920		-247894		-1936		-323		12000		20871		-216907

						PM (g/bhp-hr):		0.6				-0.01		0.01		82-86		-489864		-653152		-735		490		12000		15843		-571508

		1994+ ENGINE EMISSIONS:								ECM RECAL NOx		0.03		0.05		77-81		201082		268109		1790		2685		12000		11578		234595

						NOx (g/bhp-hr):		6.5		6		0.17		0.17		72-76		41916		55889		8589		8589		12000		8476		48903

						PM (g/bhp-hr):		0.1				0.07		0.08		65-71		99878		133170		3604		4052		12000		5790		116524

		CONVERSION FACTOR:						2.7		2.7

		DISCOUNT RATE :						0.05																		TABLE 3 -- OWNER COST

		CAPITAL RECOVERY FACTOR:						0.231																		Avg. eng rpwr		35000

														COST TO REPOWER PRE-87 TRUCK WITH POST-1993 ENGINE:		30000		35000		40,000						Avg. eng. rebuild		9000

																										Max Moyer funds		1790		Owner cost 1		33210

																										Max Moyer funds		2685		Owner cost 2		32315

																						12000		12000

																						12000		12000

														REMAINING VEHICLE LIFE (yrs):		5						12000		12000

														ANNUALIZED REPOWER COST ($/yr):		6929		8084		9239		414		620

																						1984		1984

																						833		936
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		BURDEN RUNS SUMMARY---1965-1986 HDD -- 2001 CALENDAR YEAR

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		28600		1477000		451615		37.49		1.72

		SCC		2888		135000		46173		3.85		0.17

		SJV		11186		632000		170821		17.22		0.78

		SAC		7341		340000		116780		9.27		0.52

		SFBAY		11806		441000		203059		12.33		0.68

		STATE 65-86		76101		3717000		1192485		101.96		4.79

		STATE 87-01		271027		28695		5117400		562.7		12.63

		STATE 65-01		347128		32413000		6309885		664.66		17.42

				PERCENT OF STATEWIDE 65-86 HDD TOTAL

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		37.6		39.7		37.9		36.8		35.9

		SCC		3.8		3.6		3.9		3.8		3.5

		SJV		14.7		17.0		14.3		16.9		16.3

		SAC		9.6		9.1		9.8		9.1		10.9

		SFBAY		15.5		11.9		17.0		12.1		14.2

		STATE

				PERCENT OF STATEWIDE 65-01 HDD TOTAL

		AREA		POP		DAILY VMT		DAILY TRIPS		NOX (t/d)		PM10 (t/d)

		SCAB		8.2		4.6		7.2		5.6		9.9

		SCC		0.8		0.4		0.7		0.6		1.0

		SJV		3.2		1.9		2.7		2.6		4.5

		SAC		2.1		1.0		1.9		1.4		3.0

		SFBAY		3.4		1.4		3.2		1.9		3.9

		STATE		21.9		11.5		18.9		15.3		27.5
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		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)																EMFAC2000

				x10		x1000				x10						MY		Emiss. Rates		MY		HD CF

		MY		POP		VMT		TRIPS		NOx		PM10				PRE-1975		9.8		PRE-78		2.9

		97-01		12258.3		15469		2494190		30.80		4.73				75-83		9.7		78-81		2.8

		92-96		7144.5		7045		1311161		13.154		3.38				84-86		7.5		82-83		2.8

		87-91		7699.9		6181		1312048		12.316		4.52				87-90		6.2		84-90		2.7

		82-86		3777.9		2302		621310		5.84		2.70				91-93		5.9		91-95		2.7

		77-81		2115.3		942		323678		2.902		1.96				94-97		7.3		96+		2.6

		72-76		877.3		286		126233		1.348		0.44				98		8.9

		65-71		839.7		187		121263		0.564		0.27				99-02		5.1

																2003-05		2.6

		STATEWIDE TOTALS--HDDT 65-86 (2001 CALENDAR YEAR)												x10

												NOx/VEH/YR		PM10/VEH/YR

		MY		POP		VMT		TRIPS		VMT/VEH/YR		(tpy)		(tpy)

		97-01		122583		15469000		2494190		32810		0.59		0.094

		92-96		71445		7045000		1311161		25638		0.51		0.076

		87-91		76999		6181000		1312048		20871		0.38		0.373

		82-86		37779		2302000		621310		15843		0.40		0.478

		77-81		21153		942000		323678		11578		0.35		0.357

		72-76		8773		286000		126233		8476		0.26		0.271

		65-71		8397		187000		121263		5790		0.18		0.185

		NEW TRUCK PURCHASE OPTION CALCULATIONS

												MY		Weighted CF		Weighted Baseline		Weighted VMT		MAX AMT		ACT.AMT		OWNER COST		OWNER COST

		ASSUMPTIONS:										97-01		2.6		6.3		32810				(minus cost of eng rebuild)				(not adjusted for

		BASELINE EMISSIONS:										92-96		2.7		6.74		25638				(-$9,000)		(-$9,000)		engine rebuild)

						NOx (g/bhp-hr):		8.34				87-91		2.7		6.14		20871

						PM (g/bhp-hr):		0.6				82-86		2.74		8.34		15843		14,695		5,695		25,000		10,305

		1994+ ENGINE EMISSIONS:										77-81		2.8		9.7		11578		15,835		6,835		18,165		9,165

						NOx (g/bhp-hr):		5.1		6.5		72-76		2.9		9.76		8476		12,583		3,583		21,417		12,417

						PM (g/bhp-hr):		0.1				65-71		2.9		9.8		5790		8,664		-336		25,000		16,336

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05

		CAPITAL RECOVERY FACTOR:						0.130

										COST EFFECTIVENESS ($/ton):				12000

		REMAINING VEHICLE LIFE (yrs):												10

		ANNUAL VMT (miles):												15,843

		CALCULATIONS:

										LIFETIME EMISSIONS REDUCTIONS (tons):		NOx		1.59

														1.71

														1.36

														0.94

												PM		0.00

										ANNUALIZED REPOWER COST ($/yr):				1903

										MAXIMUM COST ALLOWED TO REPLACE

												PRE-87 TRUCK WITH OCT-2002 TRUCK:		14,695

		NEW TRUCK PURCHASE OPTION CALCULATIONS										NOx REDUCTION								COST-EFF ($/t)

												(tpy/trk)				MY		$18,000/TRK		$30,000/TRK						C/E CRITERION		Weighted VMT		$25,000/TRK

		ASSUMPTIONS:										-0.04		0.09		97-01		-98254		-163756		-32751		21726		12000		32810		-136463

		BASELINE EMISSIONS:										0.02		0.13		92-96		227030		378383		75677		16389		12000		25638		315319

						NOx (g/bhp-hr):		8.34				-0.02		0.06		87-91		-185920		-309867		-61973		31746		12000		20871		-258223

						PM (g/bhp-hr):		0.6				0.09		0.16		82-86		44906		74843		14969		12931		12000		15843		62370

		1994+ ENGINE EMISSIONS:										0.12		0.17		77-81		33897		56495		11299		12000		12000		11578		47080

						NOx (g/bhp-hr):		6.5		5.1		0.10		0.14		72-76		41379		68965		13793		15103		12000		8476		57471

						PM (g/bhp-hr):		0.1				0.07		0.09		65-71		59927		99878		19976		21933		12000		5790		83231

		CONVERSION FACTOR:						2.74		2.7

		DISCOUNT RATE :						0.05

		CAPITAL RECOVERY FACTOR:						0.231																TABLE 2 -- OWNER COST

		COST TO REPLACE PRE-87 TRUCK WITH POST-1993 TRUCK:												18000		25000		30,000		6000		8879		Avg. new trk cost		25000

		REMAINING VEHICLE LIFE (yrs):												5								11365		Avg. eng. rebuild		9000

		ANNUAL VMT (miles):												20,000										Max Moyer funds		9000

																								Max Moyer funds		11400

		CALCULATIONS:																						Owner cost 1		16000

										LIFETIME EMISSIONS REDUCTIONS (tons):		NOx		0.96										Owner cost 2		13600

												PM		0.00

										ANNUALIZED REPOWER COST ($/yr):				4158		5774		6929		1386		2051

										COST EFFECTIVENESS ($/ton):				36139






