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Example 15

Using the DATABASE OUTPUT and
AGGREGATED OUTPUT commands, generate
fleet-average VOC, CO, and NOx emission rates
for calendar year 2005.

Compare those results to the results reported in the

descriptive output file for this run.

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation Month: July

Day 4 Examples - 1



Example 15 Input File (Page 1 of 1)

* Filenane: Exam 15.in
* This input generates the summer fleet-average VOC, CO and NOx
* em ssions for cal endar year 2005 using the DATABASE conmand.
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Rk Sk I b O R R

MOBI LE6 | NPUT FI LE :

* | ndi cate dat abase
DATABASE QUTPUT :
W TH FI ELDNAMES
AGGREGATED OUTPUT

RUN DATA

kkkhkkkkhkhkkhkhkkhkhkkhkhkk*k

FUEL RVP
M N MAX TEMP

kkkkkkhkhkkhkhkkhkhkhkkrkkkk*k

SCENARI O RECORD
CALENDAR YEAR
EVALUATI ON MONTH

Rk Ik S O R R

END OF RUN

Fbader Sectlon Rk I O Rk Ik I kO R R

out put

Run Sectlon kkhkkkkhkkhkkhkhkkhhkhkkhkkkhkkhhkkdkhkkhkkhkkkkxx

8.7
72.0 92.0

SCGnaI’IO SeCtIOﬂ kkkhkkhkhkkkhkkhkhkhkkkhkkhhkhrkkhkkhkhkhkxk
Sunmer Fl eet - Aver age Emi ssion - CY2005
2005

7

End of ThIS Run R b Sk I Rk I b

Day 4 Examples - 2
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Example 15 Descriptive Output (Page 1 of 1)

ok ko ko k ok ok k ko k ok k ok k ok ok k ok k ok k ok ko k ok ok ok ko ko k ok ko k ok ok ok ko k ok kk ok k ok ok ok ok ok ok k ok ok ok ok ok ok k ok ok k ok

* MOBILE6 Draft (17-Aug-2001) *
* Input file: EXAM 15.IN (file 1, run 1). *

Fokkkk kA kK Kk kA kA kA A Ak Ak Ak Ak h Kk h kA ok hh kA kA ok hkkh kA ok kkkhhk ok khkhhk ok kkkkkkk kK k&

#HHHHBRE R RHRH
Summer Fl eet - Aver age Emi ssion - CY2005
File 1, Run 1, Scenario 1.
R EEEEEEEEEEEEEEEEE:E:NSE;
M 48 War ni ng:
there are no sales for vehicle class HDGV8b

* ok kK

Cal endar Year: 2005
Month:  July
Altitude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust I/M Program No
Evap |/M Program No
ATP Program No

Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC Al Veh
GWR: <6000 >6000 (A1)
VMI Distribution: 0. 4158 0. 3387 0. 1165 0. 0359 0. 0006 0. 0019 0. 0849 0. 0057 1. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 1.500 1.494 2.315 1.704 2.213 0.578 0. 801 0. 540 2.46 1.541
Conposite CO : 13.11 15.13 19. 16 16. 16 17. 68 1.617 1.408 3. 046 16. 57 13.799
Conposite NOX : 0.947 1.134 1. 465 1.219 4.261 1.319 1.371 11. 442 1.16 2.083
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Example 16

Using DATABASE OUTPUT and related DATABASE
commands, generate LDGT?2 fleet-average running and
starting NOx emission rates for calendar year 2005.

Compare those results to the results reported in the

descriptive output file for this run.

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation Month: July

Day 4 Examples - 5
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Example 16 Input File (Page 1 of 1)

Fi |l ename: Exam 16.in
This input generates the LDGT2 fl eet-average running and
starting NOx em ssion rates for cal endar year 2005 using
t he DATABASE comand

* F X X

Rk I S O O O Fbader SeCtIOﬂ Rk R I S O

MOBI LE6 | NPUT FI LE :

* | ndi cate database out put
DATABASE OUTPUT :
W TH FI ELDNAMES

* I ndicate the vehicle class for analysis
DATABASE VEH CLES : 11211 11111111 1 111 11111111 111

* Use daily results to reduce output vol une
DAI LY OQUTPUT :

POLLUTANTS o NOX
RUN DATA :

Rk Ik I o S R R Run Sectlon Rk R I S I IRk b o i o

FUEL RVP © 8.7
M N VAX TEMP © 72.0 92.0

* Show running and starting em ssions in descriptive output
EXPAND EXHAUST :

* Show em ssions of LDTs for each of six classes
EXPAND LDT EFS

kkkhkkhkkhkhkkhkkkhkkhkkhkkkk*k Scenarlo Sectlon khkkhkkkhkkkkhkkhkkhkhkkhkhkkhkkkhkhkkx

SCENARI O RECORD : Sunmer Fl eet - Average Emi ssion - CY2005
CALENDAR YEAR : 2005
EVALUATI ON MONTH @ 7

R I S S End of ThIS Run R O b S O O O

END OF RUN

Day 4 Examples - 6
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Example 16 Descriptive Output (Page 1 of 1)

R R R R R R I R T

* MOBILE6 Draft (17-Aug-2001)
* Input file: EXAM 16.IN (file 1,

run 1).

*
*

R R R R R e R T S Y

HHEHRHAAARAB R HRAHBAR R HRAHN

*
* Sunmmer Fl eet-Average Emi ssion -
* File 1, Run 1, Scenario 1.

*

RN EEEEEEEEEEEEEEEEEEEEE NI

M 48 Warni ng:

CY2005

there are no sales for vehicle class HDGV8b

Cal endar Year:

Mont h:

Al titude:

M ni mum Tenper at ur e:
Maxi mum Tenper at ur e:
Absol ute Humidity:
Nomi nal Fuel RVP:
Weat hered RVP:

Fuel Sul fur Content:

Exhaust 1/ M Program
Evap |/M Program
ATP Program

Refornul ated Gas:

Vehi cl e Type: LDGV
GWR:
VMT Distribution 0.4158

2005

July

Low

72.0 (F)

92.0 (F)

75. grains/lb
8.7 psi

8.3 psi

92. ppm

No
No
No
No

LDGT12 LDGT34
<6000 >6000

Conposite Em ssion Factors (glm)
Conposite NOX : 0.947

1.219 4.261 1.319
0.204 0.072
1.015 1. 247
1.219 4.261 1.319

1.16 2.083
0. 367
0.793
1.16 2.083

NOx Start 0.150

NOx Runni ng 0.798

NOx Total Exhaust: 0. 947
Veh. Type: LDGT1

VMI M x: 0.0782

1.134 1. 465
0.192 0.239
0. 942 1.226
1.134 1. 465
LDGT2 LDGT3

Conposite Em ssion Factors (g/m)
Conposite NOX : 0.9

Exhaust emissions (g/m):

NOx Start: 0. 162
NOx Runni ng: 0.762
NOx Total Exhaust: 0.923

1.197 1.357
0.201 0.225
0. 996 1.132
1.197 1.357

1.699 2.726 1.215
0. 269 0.361 0. 036
1. 430 2.365 1.179
1.699 2.726 1.215
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Example 16 Data Analysis (Page 1 of 1)

CY2005 LDGT2 NOx Emissions

NOx Emissions (g/mi)

Output Running Starting
Database 0.996 0.2012
Descriptive 0.996 0.201

Day 4 Examples - 9
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Example 17

Using DATABASE OUTPUT and related
DATABASE commands, generate hourly diurnal
and resting loss emission rates for 1999 and 1994
model year LDGVs 1n calendar year 2005.

Plot the hourly combined diurnal + resting loss VOC
emission rates for the two model years along with the
diurnal temperature profile.

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation month: July

Day 4 Examples - 10
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Example 17 Input File (Page 1 of 1)

Fil ename: Exam 17.in

This input generates the hourly diurnal and resting | oss
em ssion rates for 1999 and 1994 nodel year LDGVs in

cal endar year 2005 using the DATABASE command.

EoE L

EE S S O l_Eader Section R S I S O O O O

MOBI LE6 | NPUT FI LE :

* | ndi cate database out put
DATABASE OUTPUT

W TH FI ELDNAMVES

* |Indicate the vehicle class for analysis
DATABASE VEH CLES : 21111 11111111 1 111 11111111 111

*I ndi cate the emission types to be reported
DATABASE EM SSIONS @ 1112 2111

* |Indicate the nodel year range for analysis

DATABASE YEARS : 1994 1999

RUN DATA

kkhkkkkkkhkhkhkkkhkkhkhkkkkhkkhk%x Run Sectlon EE R R I S O
FUEL RVP . 8.7

M N MAX TEMP . 72.0 92.0

IR R I Scenarlo Sectlon EE R R S I O
SCENARI O RECORD . Summrer Fl eet-Average Enmission - CY2005
CALENDAR YEAR : 2005

EVALUATI ON MONTH 7

Rk S S b S O R R End Of ThIS Run EE R O o O

END OF RUN

Day 4 Examples - 11
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Example 17 Data Analysis (Page 1 of 1)

VOC Emissions (g/hr)

0.45
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0.35
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0.20

o
N
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o
N
o

0.05 -

0.00

LDGV CY2005 Hourly Diurnal and Resting Loss Emissions

e

—a—MY1994 Emissions
—m—MY1999 Emissions

—— Diurnal Temperature

— & —a-—u—m r+++ﬂ

- 90

- 80

170

- 60
- 50
- 40
h
- 30
- 20
- 10

0

2 34567829 101112131415161718192021222324
Hour (Hour 1= 6 AM)
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Example 18

Using DATABASE OUTPUT and related DATABASE
commands, generate vehicle lifetime VOC (exhaust and
evap separate) and NOx emissions estimates for a Tier 2
LDGV. Use the NHTSA attrition curve. Also generate
the net present value of emissions reductions using a
discount rate of 7%. (Results to be used later.)

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation month: July

Note: Net Present Value (NPV) is a way of comparing the value of money now with the
value of money in the future. A dollar today is worth more than a dollar in the future,
because inflation erodes the buying power of the future money, while money available today
can be invested and grow.

The term constant dollars refers to the net present value relative to a fixed date. The term
current dollars refers to the unadjusted value of the money. The term discount rate refers to a
percentage used to calculate the NPV, and reflects the time value of money.

For example, assuming a discount rate of 5%, the net present value of $2,000 ten years from
now is $1,227.83. So if someone offered you $1,000 now or $2,000 ten years from now,
you'd pick the latter because its net present value is higher. (Source: www.investopedia.com)

Here’s the calculation:

NPV = Future Value/(1 + Discount Rate)”***
NPV = $2000/(1.0 + 0.05)"° = $1,227.83

The same approach is applied to emissions.
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Example 18 Input File (Page 1 of 1)

Fil enane: Exam 18.in

This input is used to generate vehicle lifetime VOC
and NOx enmission rates for a Tier 2 LDGV using the
DATABASE conmands.

EE N

kkkkkkhkkkhkkkhkkkkx I_bader Sectlon kkkhkkkkhkkkhkkhkkhkkk%x

MOBI LE6 | NPUT FI LE :

DATABASE QUTPUT

DAI LY OQUTPUT

W TH FI ELDNAMVES :

PCOLLUTANTS . HC NOX

DATABASE VEH CLES : 21111 11111111 1 111 11111111 111
RUN DATA :

EE R O O Run SECtIOI'] EE R R I O S
FUEL RVP . 8.7

M N MAX TEMP . 72.0 92.0

EE R O I O Scenarlo Sectlon EE R R O I O
SCENARI O RECORD . Database Qutput - 100% LDGV Tier 2
CALENDAR YEAR . 2050

EE R O I O End of Thls Run EE R IR S I o
END OF RUN
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Example 19

Determine the impact on CY2005 LDGYV fleet-average
emissions of changing from an annual idle I/M program to
a biennial 2-mode ASM program using phase-in cutpoints.

Assuming that test costs increase from $12 to $20, what is
the test cost differential for the LDGV fleet?

How do the emissions results change 1f OBD testing 1s
applied to 1996 and newer model year vehicles instead of
ASM testing? Assume $14 for an OBD inspection.

How do the emission results and test costs change if the
first inspection 1s performed at age 5?

Temperature: 72°F to 92°F
RVP: 8.7 psi

Evaluation month: July
Program start year: 1983
Model year coverage: All
Waiver rate: 8%
Compliance rate: 95%
Stringency: 20%

No TTC Credits

Day 4 Examples - 17
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Example 19a Input File (Page 1 of 1)

* Filenanme: Exam 19a.in
* This input generates CY2005 LDGV fl eet-average eni ssions
* under an annual idle I/M program

EE S S O O O Fbader Section R S I o O O O

MOBI LE6 | NPUT FI LE

RUN DATA

EE S S Run SECtlon R o O O o O
FUEL RVP : 8.7

M N MAX TEMP : 72.0 92.0

> Basic | /M Program-- Annual ldle Testing for MY68-MY20
I/ M PROGRAM : 1 1983 2020 1 T/O I DLE

I/ M MODEL YEARS : 1 1968 2020

I/ M VEH CLES 1 21111 11111111 1

I/ M STRI NGENCY 1 20.0

I/ M COVPLI ANCE 1095.0

I/MWAIVER RATES : 1 8.0 8.0

NOI/MTTC CREDITS : 1

kkkhkkkkhkhkkhkhkkhkhkkhkkkk*k Scenarlo SeCtlon kkkhkkkhkkhkkkhkkhkkhkkdkhkkhkkhkkkx*x

SCENARI O RECORD : Summer Basic I/M- CY2005
CALENDAR YEAR : 2005
EVALUATION MONTH @ 7

ER Rk Rk I b R End Of Run Rk R I b S O kO SRRk S i

END OF RUN

Day 4 Examples - 18



Example 19a Output (Page 1 of 1)

R R R R R R I R T

* MOBILE6 Draft (17-Aug-2001) *
* Input file: EXAM19A. IN (file 1, run 1). *

R R R R R e R R T

* Basic |I/MProgram-- Annual Idle Testing for MY68-MY20

#HHHBER R RRH
Summer Basic |I/M- CY2005
File 1, Run 1, Scenario 1.
HHHHHBRHBRER R BB HNHN
** |/Mcredits for Techl& vehicles were read fromthe fol | owi ng external
data file: TECH12.D
M 48 VMrni ng:
there are no sales for vehicle class HDGV8b

* ok ok * ok

Cal endar Year: 2005
Month:  July
Altitude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust |/M Program Yes
Evap |/M Program No
ATP Program No
Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC Al Veh
GWR: <6000 >6000 (AIl)
VM Distribution: 0.4158 0.3387 0.1165 0. 0359 0. 0006 0.0019 0. 0849 0. 0057 1. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 1.437 1.494 2.315 1.704 2.213 0.578 0. 801 0. 540 2.46 1.515
Conposite CO : 11.97 15.13 19.16 16. 16 17.68 1.617 1.408 3. 046 16.57 13.328
Conposite NOX : 0.932 1.134 1.465 1.219 4.261 1.319 1.371 11. 442 1.16 2.076
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Example 19b Input File (Page 1 of 1)

Fi | ename: Exam 19b.in
* This input generates CY2005 LDGV fl eet-average emni ssions
* under a biennial 2-nmbde ASM I/ M program usi ng phase-in
* cutpoints.

Rk I S O O Fbader SeCtIOﬂ Rk I S O S

MOBI LE6 | NPUT FI LE

RUN DATA

EIE R Run SeCtIOI’] kkkkhkkhkhkkkhkkhkhkhkhkkhkkhkhkhrhkkhkkhkhkhkxkhkkhhkxk
FUEL RVP : 8.7

M N VAX TEMP : 72.0 92.0

> | /M Program-- Biennial ASM Testing for MY68- My20

I/ M PROGRAM : 1 1983 2020 2 T/ O ASM 2525/5015 PHASE-IN
I/ M MODEL YEARS 1 1968 2020

I/ M VEH CLES 1 21111 11111111 1

I/ M STRI NGENCY 1 20.0

I/ M COVPLI ANCE 1095.0

I/MWAIVER RATES : 1 8.0 8.0

NOI/MTTC CREDITS : 1

Rk S S kS b S Rk O Scenarlo Sectlon Rk S S R R R R S Sk o O

SCENARI O RECORD : Sunmmer Basic |/M- CY2005
CALENDAR YEAR : 2005
EVALUATI ON MONTH : 7

kkkhkkkkhkhkkhkhkkhkkhkkhxkkk*k End of Run khkkhkkhkkhkkkhkkhkhhkdhkhkhkkhkrhkdxhhxkx*x

END OF RUN
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Example 19b Output (Page 1 of 1)

ok kk ok ok kk ok ok ok ok ok k ok kk ok ok ok k ok kk ok ok ok k ok kk ok ok ok ok ok kk ok k Kok ok kk ok ko kkkk ok ko k ok ok k ok ok ok k ok ok k ok k ok ok ok ok k ok

* MOBILE6 Draft (17-Aug-2001) *
* Input file: EXAM 19B.IN (file 1, run 1). *

R R R R T I I T T s

* |/M Program-- Biennial ASM Testing for MY68- MY20

* Reading ASM /M Test Credits from ASVMDATA. D

*HHHHHBRAE RS RBH RSN NN
* Sunmer Basic |/M- CY2005
* File 1, Run 1, Scenario 1.
MR EEEEEEEEEEEEEEEEEEEEEEE]
*** | [Mcredits for Techl& vehicles were read fromthe fol |l owi ng external
data file: TECH12.D
M 48 WMrni ng:
there are no sales for vehicle class HDGV8b

Cal endar Year: 2005
Month:  July
Al titude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust /M Program Yes
Evap |/M Program No
ATP Program No
Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC Al Veh
GWR: <6000 >6000 (A1)
VMI Distribution: 0.4158 0. 3387 0. 1165 0.0359 0. 0006 0.0019 0.0849 0.0057 1.0000
Conposi te Em ssion Factors (g/m):
Conposite VOC : 1. 426 1. 494 2.315 1.704 2.213 0.578 0.801 0. 540 2.46 1.510
Conposite CO : 11.67 15. 13 19. 16 16. 16 17.68 1.617 1.408 3.046 16. 57 13. 202
Conposite NOX : 0.847 1.134 1. 465 1.219 4.261 1.319 1.371 11. 442 1.16 2.041
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Examole 19¢ Input File (Page 1 of 1)

Fi | ename: Exam 19c.in

Thi s input generates CY2005 LDGV fl eet-average eni ssions

under a programthat includes biennial 2-npde ASM using
phase-in cutpoints for earlier MYs and OBD testing for Myl996+

*

*

*

Rk I S O O Fbader Sectlon Rk I S O S

MOBI LE6 | NPUT FI LE

RUN DATA

EIE R Run SECtIOI’] kkkkhkkhkhkkkhkkhkhkhkhkkhkkhkhkhrhkkhkkhkhkhkxkhkkhhkxk
FUEL RVP : 8.7

M N VAX TEMP : 72.0 92.0

> |/MProgram-- Bi ennl al ASM Testing for pre-My1996

I/ M PROGRAM : 1 1983 2020 2 T/ O ASM 2525/5015 PHASE-IN
I/ M MODEL YEARS : 1 1968 1995

I/ M VEH CLES 1 21111 11111111 1

I/ M STRI NGENCY 1 20.0

I/ M COVPLI ANCE 1095.0

I/MWAIVER RATES : 1 8.0 8.0

NOI/MTTC CREDITS : 1

I/ M Program - - Exhaust OBD Testing for MY1996- MY20

>

I/ M PROGRAM 2 1983 2020 2 T/OOBD I/ M
I/ M MODEL YEARS 2 1996 2020

I/ M VEH CLES ©2 21111 11111111 1

I/ M STRI NGENCY 2 20.0

I/ M COVPLI ANCE 2 95.0

I/ M WAl VER RATES 2808.0

NOI/MTTC CREDITS : 2

I/ M Program - - Evap OBD Testing for MY1996- MY20

>

I/ M PROGRAM 3 1983 2020 2 T/ O EVAP OBD
I/ M MODEL YEARS 3 1996 2020

I/ M VEH CLES 3 21111 11111111 1

I/ M STRI NGENCY 3 20.0

I/ M COVPLI ANCE 3 95.0

I/MWAIVER RATES : 3 8.0 8.0

NOI/MTTC CREDITS : 3

Rk R S S Scenarlo SeCtIOﬂ kkkkkhkkhkkhkhkhkkrkhkkhkkkhkhkkhkkxkx

SCENARI O RECORD . Summer Basic |I/M- CY2005
CALENDAR YEAR . 2005
EVALUATI ON MONTH 7

Rk Sk I b O R R End of Run Rk R S b R Rk S ko b O S R

END OF RUN

Day 4 Examples - 22



Example 19¢ Output (Page 1 of 1)

R R R R R R I R T

* MOBILE6 Draft (31-Aug-2001) *
* Input file: Di\ALLFILES\ MOBI LE6\ DAY4\ EXAM 19C. IN (file 1, run 1). *

R R i s R R R R a2

* |/MProgram -- Biennial ASM Testing for pre-M1996

* Reading ASM I/ M Test Credits from ASVDATA. D
* |/ M Program -- Exhaust OBD Testing for MY1996- MY20
* |/MProgram-- Evap OBD Testing for MY1996- MY20

#HHHHBER BB RRHRH
Summer Basic |I/M- CY2005
File 1, Run 1, Scenario 1.
HHHHUBHBHBREBE BB HNHN
** |/Mcredits for Techl& vehicles were read fromthe fol | owi ng external
data file: TECH12.D
M 48 VMrni ng:
there are no sales for vehicle class HDGV8b

PEE R

Cal endar Year: 2005
Month:  July
Al titude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust |/M Program Yes
Evap |/M Program Yes
ATP Program No
Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC Al Veh
GWR: <6000 >6000 (A1)
VM Distribution: 0.4158 0.3387 0.1165 0. 0359 0. 0006 0.0019 0. 0849 0. 0057 1. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 1.390 1.494 2.315 1.704 2.213 0.578 0.801 0. 540 2.46 1.495
Conposite CO : 11. 42 15.13 19.16 16. 16 17.68 1.617 1.408 3. 046 16. 57 13.097
Conposite NOX : 0. 827 1.134 1. 465 1.219 4.261 1.319 1.371 11. 442 1.16 2.033

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Day 4 Examples - 23




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

Example 19d Input File (Page 1 of 1)

Fi | ename: Exam 19d.in

Thi s i nput generates CY2005 LDGV fl eet-average em ssions
under a programthat includes biennial 2-nmpde ASM using
phase-in cutpoints for earlier MYs and OBD testing for
5-year old My1996+

* 0% X X X

EE R I I l_bader Section R S I o O O O

MOBI LE6 | NPUT FI LE

RUN DATA

EE IR I S S I S I S I Run SECtlon ER IR IR S S I I S R S I I S I I Sk I
FUEL RVP : 8.7

M N MAX TEMP . 72.0 92.0

> |/MProgram-- Bi ennl al ASM Testing for pre-M1996

I/ M PROGRAM : 1 1983 2020 2 T/ O ASM 2525/ 5015 PHASE- | N
I/ M MODEL YEARS ;1 1968 1995

I/ M VEH CLES 1 21111 1111212111 1

I/ M STRI NGENCY 1 20.0

I/ M COVPLI ANCE 195.0

I/MWAIVER RATES : 1 8.0 8.0

NOI/MTTC CREDITS : 1

I/ M Program - - Exhaust OBD Testing for MY1996- MY20

>

I/ M PROGRAM 1983 2020 2 T/O OBD I/ M
I/ M MODEL YEARS 2 1996 2020

I/ M GRACE PERI CD 25

I/ M VEH CLES 2 21111 11111111 1

I/ M STRI NGENCY 2 20.0

I/ M COVPLI ANCE 2 95.0

I/ M WAl VER RATES 28.08.0

NOI/MTTC CREDITS : 2

I/ M Program - - Evap OBD Testing for MY1996- MY20

>

I/ M PROGRAM 3 1983 2020 2 T/ O EVAP OBD
I/ M MODEL YEARS 3 1996 2020

1/ M GRACE PERI CD 35

I/ M VEH CLES 3 21111 11111111 1

I/ M STRI NGENCY 3 20.0

|/ M COVPLI ANCE 3 95.0

1/ M WAl VER RATES . 38.08.0

NO I/MTTC CREDITS : 3

EE R I T I R I Scenarlo SeCtIOI’] EE I I R I R I
SCENARI O RECORD . Summer Basic |I/M- CY2005
CALENDAR YEAR . 2005

EVALUATI ON MONTH 7

Rk Sk S b R R End of Run Rk R S b R Rk S b o b Ok R R

END OF RUN
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Example 19d Output (Page 1 of 1)

R R R R R R I R I T

* MOBILE6 Draft (31-Aug-2001) *
* Input file: Di\ALLFILES\ MOBI LE6\ DAY4\ EXAM 19D. IN (file 1, run 1). *

R R i s R R R R a2 a2

* |/MProgram -- Biennial ASM Testing for pre-M1996

* Reading ASM I/ M Test Credits from ASVDATA. D
* |/ M Program -- Exhaust OBD Testing for MY1996- My20
* |/MProgram-- Evap OBD Testing for MY1996- MY20

#HHHHERR R RRRH
Summer Basic |I/M- CY2005
File 1, Run 1, Scenario 1.
EEEEEEEEEEEEEEEEEEEEEEENEE]
** |/Mcredits for Techl& vehicles were read fromthe fol | owi ng external
data file: TECH12.D
M 48 VMrni ng:
there are no sales for vehicle class HDGV8b

* ok ok * ok

Cal endar Year: 2005
Month:  July
Al titude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust |/M Program Yes
Evap |/M Program Yes
ATP Program No
Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC Al Veh
GWR: <6000 >6000 (AIl)
VMI Distribution: 0.4158 0. 3387 0. 1165 0.0359 0. 0006 0.0019 0.0849 0.0057 1.0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 1. 407 1.494 2.315 1.704 2.213 0.578 0. 801 0.540 2.46 1.502
Conposite CO : 11. 60 15. 13 19. 16 16. 16 17.68 1.617 1.408 3.046 16.57 13.173
Conposite NOX : 0. 840 1.134 1. 465 1.219 4.261 1.319 1.371 11. 442 1.16 2.038
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Example 19 Input File - Used for Registration Data (Page 1 of 1)

* X X X

dat abase fornat.

Rk bk I b o R R

MOBI LE6 | NPUT FI LE
DATABASE QUTPUT

W TH FI ELDNAMES
DAI LY OUTPUT
DATABASE VEHI CLES
RUN DATA

Rk Sk S b O R R

FUEL RVP
M N MAX TEMP

Rk Sk S b S Rk R

SCENARI O RECORD
CALENDAR YEAR
EVALUATI ON MONTH

kkkhkkhkkhkkhkkhkkkhkkhkhxkkx*k

END OF RUN

Fi |l ename: Exam 19.in
Thi s i nput generates CY2005 LDGV fl eet-average em ssions
and shows needed vehicle age registration fractions in

Fbader Sectlon Rk kI S Rk I R Ik

21111 112111111 1 111 11111211 111

Run Sectlon R I S Rk R S b o S R R

8.7
72.0 92.0

Scenarlo Sectlon EE R R S S S I S I R R I kI
Sunmer Em ssions - CY2005

2005

7

End of Run khkkhkkhkhkkkhkkhkhhkdhkhhhrhkrhkdxhhxkx*x
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Example 19 Data Analysis (Page 1 of 1)

COMPARISON OF I/M PROGRAM TEST COST AND LDGV EMISSIONS

Assume total LDGVs in CY2005 fleet = 1,000,000
. . . Estimated CY2005 Cost
Vehicle Model Registration Number of - -
i . Biennial 2-Mode ASM & OBD for ASM & OBD for
Age Year Distribution Vehicles Annual Idle ASM MY96+ MY96+ at 5-yrs
0 2005 0.0531 53100 g - $ - $ - -
1 2004 0.0707 70700 848,400 | $ 707,000 | § 494,900 -
2 2003 0.0707 70700 848,400 707,000 494,900 -
3 2002 0.0706 70600 847,200 706,000 | § 494,200 -
4 2001 0.0704 70400 844,800 | $ 704,000 | $ 492,800 -
5 2000 0.0699 69900 838,800 | $ 699,000 | ¢ 489,300 489,300
6 1999 0.069 69000 828,000 690,000 | $ 483,000 483,000
7 1998 0.0677 67700 812,400 677,000 | ¢ 473,900 473,900
8 1997 0.0656 65600 787,200 656,000 | $ 459,200 459,200
9 1996 0.0628 62800 753,600 628,000 | ¢ 439,600 439,600
10 1995 0.0589 58900 706,800 589,000 | $ 589,000 589,000
11 1994 0.054 54000 648,000 540,000 | ¢ 540,000 540,000
12 1993 0.0459 45900 550,800 | $ 459,000 | $ 459,000 459,000
13 1992 0.0363 36300 435,600 363,000 | ¢ 363,000 363,000
14 1991 0.0288 28800 345,600 | $ 288,000 | $ 288,000 288,000
15 1990 0.0228 22800 273,600 228,000 | § 228,000 228,000
16 1989 0.0181 18100 217,200 | $ 181,000 | $ 181,000 181,000
17 1988 0.0144 14400 172,800 144,000 | ¢ 144,000 144,000
18 1987 0.0114 11400 136,800 | $ 114,000 | $ 114,000 114,000
19 1986 0.009 9000 108,000 90,000 | ¢ 90,000 90,000
20 1985 0.0071 7100 85,200 71,000 | $ 71,000 71,000
21 1984 0.0056 5600 67,200 56,000 56,000 56,000
22 1983 0.0044 4400 52,800 44,000 44,000 44,000
23 1982 0.0034 3400 40,800 34,000 34,000 34,000
24 1981 0.0096 9600 115,200 96,000 | ¢ 96,000 96,000
TOTAL CY2005 COST $ 11,365,200 | $ 9,471,000 | $ 7,618,800 | $ 5,642,000
FLEET VOC EMISSIONS (g/mi) = 1.437 1.426 1.390 1.407
FLEET CO EMISSIONS (g/mi) = 11.97 11.67 11.42 11.60
FLEET NOx EMISSIONS (g/mi) = 0.932 0.847 0.827 0.840

Issues to Consider:

a. The above cost estimates do not include repair costs. The ASM and ASM+OBD
programs would have higher repair costs because more vehicles would be failed.

b. The above cost estimates also do not include retest costs. The ASM and ASM+OBD
programs would have higher retest costs because more vehicles would be failed.
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Example 20

Determine the impact on CY2005 fleet-average
emissions of reducing maximum RVP from 9.0 to
7.0 psi.

Assuming that this level of control will cost 2.5 cents
per gallon, what is the cost-effectiveness of this
measure?

Temperature: 72°F to 92°F
RVP: 8.7 psi (9.0 psi limit)
RVP: 6.9 psi (7.0 psi limit)
Evaluation month: July
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Example 20 Input File (Page 1 of 1)

Fi |l ename: Exam 20.in
This input generates the sunmer fleet-average VOC, CO and NOx
em ssions for cal endar year 2005 when naxi mum RVP is set to
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9.0 and 7.0 psi

* X X X X

Rk Sk S b O R R

MOBI LE6 | NPUT FI LE

RUN DATA

Rk Sk S O R R

SCENARI O RECORD
CALENDAR YEAR
EVALUATI ON MONTH
FUEL RVP

M N VAX TEMP

ER Rk R S o S O

SCENARI O RECORD
CALENDAR YEAR
EVALUATI ON MONTH
FUEL RVP

M N MAX TEMP

kkkhkkkkhkhkkhkkhkhkhkkrkhkk*k

END OF RUN

The 9.0 psi case assunes 8.7 psi in-use;

The 7.0 psi case assumes 6.9 psi in-use.

Fbader Sectlon Rk I S Rk Ik I kO R

Scenal'IO SECtIOI'] #1 EIR R R I S I S O
CY2005 -- 8.7 psi RVP I n-Use

2005

7

8.7

72.0 92.0

Scenarlo SeCtIOI’] #2 EE R R I
CY2005 -- 6.9 psi RVP In-Use

2005

7

6.9

72.0 92.0

End of ThIS Run R O S

Day 4 Examples - 29



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Example 20 Output (Page 1 of 1)

R R R R R R I R T

*
*

*
*
*
*

* ok ok

MOBI LE6 Draft (31-Aug- 2001)

*

Input file: D:\ALLFI LES\ MOBI LE6\ DAY4\ EXAM 20. IN (file 1, run 1). *

R R R R s R R R e R T

#HHHHHY
CY2005 -- 8.
File 1, Run
#H#HHHH
M 48 Warni ng:

##

# #

HHEHRHHFHHHRH

#HHHHHBEHRHSH

there are no sales for vehicle class HDGV8b

Cal endar Year:

Mont h:

Al titude:

M ni mum Tenper at ur e:
Maxi mum Tenper at ur e:
Absol ute Humidity:
Nomi nal Fuel RVP:
Weat hered RVP:

Fuel Sul fur Content:

Exhaust 1/ M Program
Evap |/M Program
ATP Program

Refornul ated Gas:

Vehi cl e Type: LDGV
GWR:

VMT Distribution:

2005

July

Low

72.0 (F)

92.0 (F)

75. grains/lb
8.7 psi

8.3 psi

92. ppm

No
No
No
No

LDGT12
<6000

LDGT34 LDGT HDGV LDDV
>6000 (A1)

Conposite Em ssion Factors (g/m)
. 500

Conposite VOC : 1
Conposite CO 13.11
Conposite NOX : 0.947

2.213
17.68
4.261

0.578
1.617
1.319

si
File 1, Ru , Scenario 2.
HHEHEHBERB R RB RN RN
M 48 Warni ng:

there are no sales f

Cal endar Year:

Mont h:

Al titude:

M ni mum Tenper at ure:
Maxi mum Tenper at ur e:
Absol ute Humidity:
Nomi nal Fuel RVP:
Weat hered RVP:

Fuel Sul fur Content:

Exhaust |/ M Program
Evap |/M Program
ATP Program
Ref ornul at ed Gas:
Vehi cl e Type: LDGV
GWR:

#HHHBHBHHAH

HHEHHEHRHS N
or vehicle class HDGV8b

2005

July

Low

72.0 (F)

92.0 (F)

75. grains/lb
6.9 psi

6.6 psi

92. ppm

No
No
No
No

LDGT12
<6000

LDGT34 LDGT HDGV LDDV
>6000 (A1)

Conposite Em ssion Factors (g/m)

Conposite VOC : 1.142
Conposite CO 12.88
Conposite NOX : 0. 936

" 1.228
14. 82
1.122

1.904
18. 66
1.451

1.401
15. 80
1. 206

1.681
17.05
4.343

0.578
1.617
1.319
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Example 20 Data Analysis (Page 1 of 1)

Summary Table for Example 20 -- Lowering RVP from 8.7 to 6.9 psi

: Fleet Emissions (g/mi
Max RVP (psi) oG =5 (g/mi) o
9.0 1.541 13.799 2.083
7.0 1.233 13.519 2.075
Difference (g/mi) 0.308 0.28 0.008
Basis = 1,000,000 Daily Vehicle Miles Traveled
Emissions Benefits (tons) | 0.34 0.31 0.01
Total Gallons of Gasoline Used for 1,000,000 Daily Fleet Miles = 48,944
Total Daily Cost for Lowering Max RVP from 9.0 to 7.0 = $ 1,223.60
Cost Effectiveness of Measure: vVOC $ 3,604 /ton
co $ 3,964 /ton
NOx $ 138,756 /ton
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Example 21

Modify the P94IMP.D file to reflect the NLEV
phase-in percentages for the Northeast and compare
VOC and NOX results from a CY2005 run to the
default MOBILEG6 estimates.

Assume the following Northeast implementation:

1999 MY =40% Tier 1 / 60% LEV
2000 MY = 10% Tier 1 / 90% LEV
2001 MY =100% LEV

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation month: July
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Example 21 Input File (Page 1 of 1)

Fil ename: Exam 21.in
This input generates the sumrer fleet-average VOC, CO and NOx
emi ssions for cal endar year 2005 with a nodified NLEV i npl enentation
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* %k 3k *

kkhkkkkhkhkkkhkhkhkkhhkkkhkk*k

MOBI LE6 | NPUT FI LE
RUN DATA :

kkhkkkkhhkkkhkhkhkkkhhkkkkhkhkk*

* This run uses the
* LDGV st andards.

FUEL RVP
M N MAX TEMP

schedul e reflecting the Northeast phsse-in.

Fbader SeCtIOﬂ EIE R I R I I I O I O

Run Sectlon #1 R R I I S S S I I S S S S S S I I S I O
nodi fied alternative schedule for MY1994+

8.7
72.0 92.0

* Use NLEV phase-in fractions fromexternal file

94+ LDG | MP

khkkkhkhkkkhkhkhrkkhhkkhkxkx*k

SCENARI O RECORD
CALENDAR YEAR
EVALUATI ON MONTH

ESR R o R R O

END OF RUN

khkkkkhkhrkkkhkhkrkkhhxkhkk*k

p94i mp. x21

Scenarlo Sectlon EIE R R I S I I R S R I I A
Surmer Fl eet - Average Em ssion - CY2005
2005

7

End of Run #1 R R R I RO O o

Run SeC'[lOI"I #2 EE R O I R I O R O

* This run shows the default MOBILE6 em ssions estimates

FUEL RVP :
M N MAX TEMP :

SRR R S R T

SCENARI O RECORD
CALENDAR YEAR
EVALUATI ON MONTH

R I R O

END CF RUN

8.7
72.0 92.0

Scenarlo Sectlon kkkkhkhkhkkikkkhkkhkhkikikkikkkkkkkk*%
Sunmer Fl eet - Aver age Emi ssion - CY2005
2005

7

End Of Run #2 Rk R R R R o
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x21 (Sample Page)

p94imp
data file.
2

and Tier

NLEV (non-OTC),

1,

* this phase-in schedule reflects MOBILE6 default for

* Comments and blank lines are allowed in the header
* Tier

* The header 94+ LDG | MPLEMENTATION i s now required.
* and between the bl ocks of data.

Example 21 File Input

* Filename: p94inp.x21 fromnodified p94inp.d file
* This is now a standard Mbil e6 external

94+ LDG | MPLEMENTATI ON

T g

o < U_m
g g~ S
wenWMaWo

r.lrtsu_..” [efeololololololololololololololololololfolololololololololololoNe) [efeoleololololololololololololololololololoNe) 4
memLmew > ©000006605566666666666656665656566  S66666665666566655555S 4
Fe2i85o8o0 N @
wnpcﬂcmm > OCOOOOeO000000000000000000000000 0000000000000 00000009 <
Lammemﬂy 4 [efeolololololololololololololololololololololololololololololoNe) [ejeoleololololololololololololololololololoNe) p
B ERE o > m
Wde.l.ltd il leleolololololololololololololololololololfololololololololoNe) [eleoleolololololololololololololololololoNoNe) VA
memmem wmoooooooooooooooooooooooaaoaooooo B o e o o N 0
= O N eue - N <
mmmmmmwm COOCQONCOCeeeeeeeeeeeeeeeeeeeeee 99e9ewvweeeeeeeeeesescee >
mee.m.|_| y% W OO0 ddddddddAdAdd A A A A A A AA A A A OO0 000O0OO0O A AdrAd A A A A A AA A A a
§8S82amz - A

> [e o) il leleolololololololololololololololololololfololololololololoNe) [eleololololololololololololololololololoNoNe)
mmmmWMew >ECSC566656665666656665666566655665 5666665666556 555553550

22 =

8f28,28 -~
mm.msimS > Oeeee9eeeeeeeeee9eeceeeeee9ee9esee 99e9e9e9ceeceeseseece9cescee
%a%”mmrm W [eleolololololololololololololololololololololololololololololoNe) [eleoleolololololololololololololololololoNoNe)
s5°-228 =

e} - occ il leleolololololololololololololololololololfololololololololoNe) [eleoleolololololololololololololololololoNoNe)
Mmmmmmﬁm wmuouoooooooauauaaoaoaoaooaaaooooo oo o o o e R
283°8°%rdo F—
—_ ()] >Sdc [efeolololololololololololololololololololololololololololololoNe) [eleololololololololololololololololololoNoNe)
wmmMWMJH N S656565666566666666666665656565666  S666666666665656565508
N4MYWMWM
Wmeutne COYXROTACOCOOO9C9C9C9C9eeee9e9e9e ©eov¥®eNdooooe9e9e9eecee
dmem.me% ..“. [eleololoRl _lolololololololololololololololololololololololololoNe) OO0 O0O1OO0OO0OO0OO0ODOOOOOOODOOOOO
n_ 0" OB E
mmwmmmew TYRONOOCOO09C9C9C0Ceeee9e9e9eeeeeee YROANoe9oe9e9e9e99e9e9eS
mwmmmSmmw wo ©Neeoe9eeceeeeee9e9eeceeeeee9aesceee wezoooooooooooooooooooo
FJdo>F .- ©4d - [eleololololololololololololololololololololololololololololoNoNe) i leleolololololololololololololololololololoNe)
X ¥ X X ¥ ¥ X x ¥ LR *
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Example 21 Output (Page 1 of 1)

R R R R R R I R T

* MOBILE6 Draft (31-Aug-2001) *
* Input file: EXAM21.IN (file 1, run 1). *

R e s R R R T Y

Readi ng 94+ LEV | MPLEMENTATI ON SCHEDULE from the fol | owi ng external
data file: P94l MP. X21

* %

#HHEH BB RRRH
Summer Fl eet - Aver age Eni ssion - CY2005
File 1, Run 1, Scenario 1.
#HHHHB AR RRRH
M 48 VMrni ng:
there are no sales for vehicle class HDGV8b

* o % ok

LEV phase-in data read fromfile P94l MP. X21
Cal endar Year: 2005
Month:  July
Al titude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust 1/M Program No
Evap |/M Program No
ATP Program No
Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV
GWR: <6000 >6000 (Al)
VM Distribution: 0. 4158 0. 3387 0. 1165 0. 0359 0. 0006
Conposite Em ssion Factors (g/m):
Conposite VOC : 1.478 1. 464 2.315 1.682 2.213 0.562
Conposite CO : 13.67 15.55 19. 16 16. 47 17.68 1.617
Conposite NOX : 0. 940 1.102 1. 465 1.195 4.261 1.246
KRRk KRR XKk KKK XKk KKK KKk KK KKKk KKK XKk R KRR KKK KRR KRR KRR KRR KRR R kR TTTITTITmmmmmmImm s
* MOBILE6 Draft (31-Aug-2001) *
* Input file: EXAM21.IN (file 1, run 2). *

Kok kkkkkkkkkkhkkkkkkhkkkkkkkkkkkkkhkk ok kkkkk ok kkhkkhkkkhkkhkkkhkkhkkkkkkk kK k

#HHHHB BB RERRH
Summer Fl eet - Average Emi ssion - CY2005
File 1, Run 2, Scenario 1.
HHEHHBEHBE R R R R
M 48 WMrni ng:

there are no sales for vehicle class HDGV8b

* %k

Cal endar Year: 2005

Month:  July

Altitude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)

Absol ute Humidity: 75. grains/lb

Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi

Fuel Sul fur Content: 92. ppm

Exhaust I/M Program No

Evap |/M Program No

ATP Program No

Refornul ated Gas: No
Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV

GWR: <6000 >6000 (A1)
VM Distribution: 0.4158 0.3387 0.1165 0. 0359 0. 0006
Conposite Em ssion Factors (g/m):

Conposite VOC : 1. 500 1. 494 2.315 1.704 2.213 0.578
Conposite CO : 13.11 15.13 19. 16 16. 16 17.68 1.617
Conposite NOX : 0.947 1.134 1. 465 1.219 4.261 1.319
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Example 22

Using DATABASE OUTPUT and related DATABASE
commands, generate vehicle lifetime VOC (exhaust and
evap separate) and NOx emissions estimates for
LDGVs certified to NLEV emission standards. Use the
NHTSA attrition curve. Calculate the net present value
of the emission reductions using a discount rate of 7%.

(See Example 18.)

Compare these results to the lifetime emissions from
Tier 2 vehicles calculated in Example 18.

If the cost of Tier 2 control relative to NLEV for
LDGVs is $100 per vehicle and the fuel cost
differential 1s 2 cents per gallon, what is the
incremental cost-effectiveness of Tier 2 control (use the
net present value of emissions and costs)?

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation month: July
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Example 22 Input File

Fil ename: Exam 22.in

This input is used to generate vehicle lifetime VOC
and NOx enission rates for an NLEV LDGV using the
DATABASE conmands.

* %k 3k *

kkhkkkkhkhkkkhkhkkkhkhkk* Fbader SeCtIOﬂ khkkkhkkkkhhkkkhkhkk*k

MOBI LE6 | NPUT FI LE :

DATABASE CQUTPUT

DAI LY OQUTPUT

W TH FI ELDNAMES :

POLLUTANTS : HC NOX

DATABASE VEH CLES : 21111 11112111 1 111 121111211 111
RUN DATA :

EE R S I I I I Run SeCtIOI"I EIE R R I b o I I I
FUEL RVP . 8.7

M N MAX TEMP : 72.0 92.0

* Disable the inpacts of Tier 2 (vehicle and fuel)

NO Tl ER2 :

kkhkkkhkhkkhkhkkhkkkkkkk*k Scenarlo Sectlon EIR R R R S S b b S
SCENARI O RECORD . Database Qutput - 100% LDGV NLEVs
CALENDAR YEAR : 2050

kkhkkkhkhkkhkhkkhkkkhkkkkk*k End of ThIS Run EIR R R R S S b b S
END OF RUN :
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Estimated Lifetime Fuel Usage and Cost Differential for Tier 2 Fuel

AGE NHTSA Annual Miles Fuel Economy Annual Fuel Use (gal) Net Present
Attrition Curve (mpg) No Attrition With Attrition Value

0 1.000 22.6

1 0.995 14911 22.6 659 657 614
2 0.988 14727 22.6 651 645 563
3 0.978 14001 22.6 618 608 496
4 0.962 13310 22.6 588 570 435
5 0.938 12653 22.6 559 531 379
6 0.908 12029 22.6 531 490 327
7 0.870 11435 22.6 505 449 280
8 0.825 10871 22.6 480 407 237
9 0.775 10335 22.6 456 365 199
10 0.721 9825 22.6 434 324 165
11 0.644 9340 22.6 413 281 134
12 0.541 8879 22.6 392 232 103
13 0.445 8441 22.6 373 184 76
14 0.358 8025 22.6 354 142 55
15 0.285 7629 22.6 337 108 39
16 0.223 7252 22.6 320 81 28
17 0.174 6895 22.6 305 60 19
18 0.134 6555 22.6 290 45 13
19 0.103 6231 22.6 275 33 9
20 0.079 5924 22.6 262 24 6
21 0.060 5631 22.6 249 17 4
22 0.046 5354 22.6 236 12 3
23 0.035 5089 22.6 225 9 2
24 0.026 4838 22.6 214 6 1

Lifetime Fuel Use (gal): 9725 6283 4187
Lifetime Fuel Cost Differential (@2 cents/gal): $ 83.73
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Example 22 - Emissions and Cost Summary

NPV of LDGV Lifetime Emissions

NOXx Exhaust VOC | Evap VOC
Standard (Ibs.) (Ibs.) (Ibs.)
Tier 2 LDGV 37 24 43
NLEV LDGV 191 45 48
Tier 2 Benefit 154 21 5

NPV of Tier 2 Costs for LDGVs:

Hardware $100
Fuel $84
Total $184

Tier 2 Cost Effectiveness for LDGVs:

NOx $2,390
VOC $14,154
VOC + NOx $2,044

Note: This assumes a non-I/M, non-RFG case. If /M and/or RFG
had been applied, the benefits (and therefore cost-effectiveness).
would be different.
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Example 23

If a light-duty natural gas vehicle (NGV) is certified to
Tier 2 exhaust emission standards, what are the lifetime
evaporative benefits from that vehicle? (See Example
18.) If the cost differential for an NGV is $2,000, what
is the cost-effectiveness of implementing NGVs?
(Ignore fuel cost differences.)

If a zero-emission vehicle costs $21,000 more than a
Tier 2 vehicle, what is the cost-effectiveness of
implementing ZEVs? (Ignore power plant emissions,
assume a ZEV fully replaces a conventional vehicle,
and ignore the impact that higher new vehicle costs will
have on the retention of older vehicles.)

Temperature: 72°F to 92°F

RVP: 8.7 psi
Evaluation month: July
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Example 23 - Emissions and Cost Summary

NPV of LDGV Lifetime Emissions
(See Examples 18 and 22)

NOx Exhaust VOC Evap VOC
Standard (Ibs.) (Ibs.) (Ibs.)
Tier 2 LDGV 37 24 43
NLEV LDGV 191 45 48
23a. Evaporative lifetime emissions of a Tier 2 LDGV: 43 Ibs.

Cost-effectiveness of an NGV if only benefit is in terms of evaporative
emissions is then (assuming $2,000 cost differential):

CE = Cost/Benefit = $2,000 / (43/2000) = $93,000 per ton VOC reduced.

23b. Cost-effectiveness of a ZEV relative to a Tier 2 vehicle:
Total NOx + VOC lifetime emissions from a Tier 2 vehicle = 104 Ibs.

CE = Cost/Benefit = $21,000 / (104/2000) = $400,000 per ton NOx+VOC reduced.
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Example 24
(Time Permitting)

Assume that 10% of the LDGYV fleet sold between 1998
and 2003 consisted of NGVs. Modify the NGVFR.D
file to reflect this and run MOBILE6. What 1s the
impact on fleet-average VOC, CO, and NOx emissions?

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation month: July
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Example 24 Input File

Fil enane: Exam 24.in

This input file generates em ssion factors for a case in
whi ch 10% of the new 1998 to 2003 MY LDGVs were natura
gas vehicles

* ok ok *

kkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkkhkkkkx* '_bader Sectlon kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhhhkhhhhhhxkx*k

MOBI LE6 | NPUT FI LE :

RUN DATA :

kkkhkkkhkkkkhkhkkhkhkhkhkkkhkk*k Run SeCtlon kkkhkkhkkhkkkhkhhkhkdhkhhkhkdhkhhkhkdhkkhkk
M N MAX TEMP D720 92

FUEL RVP . 8.7

* Specify natural gas vehicle fractions

NGV FRACTI ON : NGVFR X24

kkkkkkkhkkhkhkkdkhkhkxdkk*k Scenarlo SECtIOI’l khkkkhkkkkhkkhkhkrkdhkdhkrkdkhkxk
SCENARI O RECORD : 10% NGVs from 1998 to 2003 MY

CALENDAR YEAR : 2005

kkkkhkkkhkhkkkdkhkkkdkk*k End of thIS Run khkkkhkkhkkkhkkhkkkdhkhhkxkdkhk*x
END OF RUN

kkkkkkkkkhkhkkdkhkhkkdkk*k Run Sectlon khkkkhkkkdkkhhkhkdhkhhkrdhkhhkrkdkhkxk
M N MAX TEMP D720 92

FUEL RVP . 8.7

kkkkkkhkkkkhkkkdkhkhkkdkk*k Scenarlo Sectlon khkkkhkkkkhkkhkhkhkhkkhkhkkdkhkxk
SCENARI O RECORD . Baseline Run

CALENDAR YEAR . 2005

kkkkkkhkkkhkkhkkhkkdkhkkdkk*k End of thIS Run khkkkhkkhkkkdkhkhkkkdhkhhkrkdkhkx
END OF RUN
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Modified Natural Gas Vehicle Fraction File (NGVFR.X24)

NGV FRACTI ON
* Comments and blank lines are allowed in the header
* and between the bl ocks of data.

The data is divided into 28 bl ocks, one each for the vehicle types.
In each data block there is one data entry for each

cal endar year from 1994 to 2050. Each entry contains the NGV phase-in
val ues for that year

* F X X X

* Vehicle Type #1 (LDGY) - NGV Phase-in 1994-2050

000. 0000 000. 0000 000. 0000 000.0000 010.0000 010.0000 010. 0000 010. 0000
010. 0000 010. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000

* Vehicle Type #2 (LDGI1) - NGV Phase-in 1994-2050

000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000. 0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000. 0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000

* Vehicle Type #3 (LDGI2) - NGV Phase-in 1994-2050

000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000.0000 000.0000
000. 0000

* Vehicle Type #4 (LDGI3) - NGV Phase-in 1994-2050

000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000
000. 0000 000. 0000 000. 0000 000. 0000 000.0000 000.0000 000. 0000 000.0000
000. 0000

etc...
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Example 24 Output File

ok ke ko k ok ok k ko ok ok ok k ok ok ko kk k ok ko kk k ok ko k ok ok ok ko k ok ok ok ok k ok ok ok ok ok ok k ok ok ok ok ko k ok ok ok ok kK ok ok kk ok

* MOBILE6 Draft (31-Aug-2001) *
* Input file: EXAM 24.IN (file 1, run 1). *

Fkkkk kA kkkhh kR ok kh kA ARk k kA kA ok h Kk h kA ok khk Ak Ak hkkh kA ok kkkhkkhkkkhkkkkkkkhkkk Kk k&

* Readi ng NGV | MPLEMENTATI ON SCHEDULE from the fol | owi ng external
* data file: NGVFR X24

Readi ng User Supplied NGV phase-in fractions

#HHHHRER AR RRRRRH
10% NGVs from 1998 to 2003 MY
File 1, Run 1, Scenario 1.
#HHHBE BB RRH
M 48 WMrni ng:
there are no sales for vehicle class HDGV8b

* ok ok

Cal endar Year: 2005
Mont h:  Jan.
Altitude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust |/M Program No
Evap |/M Program No
ATP Program No

Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC Al Veh
GWR: <6000 >6000 (A1)
VMI Distribution: 0. 4225 0. 3349 0.1143 0.0357 0. 0006 0.0018 0.0844 0.0057 1.0000
Conposi te Em ssion Factors (g/m):

Conposite VOC : 1. 495 1.515 2.387 1.737 2.307 0.582 0. 820 0.558 2.53 1.558
Conposite CO : 12.72 14.97 19. 66 16. 16 18. 07 1.610 1.437 3.114 16. 74 13.643
Conposite NOX : 0.942 1.129 1.494 1.222 4.499 1.350 1.430 11.938 1.16 2.125

* MOBILE6 Draft (31- Aug- 2001) *

* Input file: EXAM 24.IN (file 1, run 2). *

Kok ok ok ok kK kkk ok kk Kk kk Rk Kk k ok kk Kk kkkk Kk kkk kA hkkhk kK hkkkkk Kk kkkkk Kk kkkkk Kk k Kk k&

RN EEEEEEEEEEEEEEEEESN]
* Baseline Run
* File 1, Run 2, Scenario 1.
*HHE AR RHRH
M 48 VMrning:
there are no sales for vehicle class HDGV8b

Cal endar Year: 2005
Mont h:  Jan.
A titude: Low
M ni mum Tenperature: 72.0 (F)
Maxi mum Tenperature: 92.0 (F)
Absol ute Humidity: 75. grains/lb
Nomi nal Fuel RVP: 8.7 psi
Weat hered RVP: 8.3 psi
Fuel Sul fur Content: 92. ppm

Exhaust 1/M Program No
Evap |/M Program No
ATP Program No

Refornul ated Gas: No

Vehi cl e Type: LDGV LDGT12 LDGT34 LDGT HDGV LDDV LDDT HDDV MC Al'l Veh
GWAR: <6000 >6000 (Al)
VM Distribution: 0.4225 0. 3349 0.1143 0.0357 0. 0006 0.0018 0.0844 0. 0057 1. 0000
Conposite Em ssion Factors (g/m):
Conposite VOC : 1.519 1.515 2.387 1.737 2.307 0.582 0.820 0.558 2.53 1.568
Conposite CO : 13.11 14.97 19. 66 16. 16 18. 07 1.610 1. 437 3.114 16.74 13. 806
Conposite NOX : 0. 958 1.129 1. 494 1.222 4. 499 1.350 1.430 11.938 1.16 2.132

Example 24 Summary

VOC CcO NOx
CY 2005 Fleet-Average Emissions with NGV's (g/mi): 1.558 13.643 2.125

CY 2005 Fleet-Average Emissions without NGVs (g/mi): 1.568 13.806  2.132
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Example 25

Using the input file from Example 16, run MOBILEG6 to
obtain LDGV model-year specific VOC, CO, and NOx
emission rates for calendar year 2005. Also obtain

model-year specific NOx estimates for Class 8B
HDDVs.

Set up a spreadsheet to generate fleet-average VOC,
CO, and NOx emission rates for LDGVs, and a
spreadsheet to generate fleet-average NOx emission
rates for Class 8B HDDVs.

Temperature: 72°F to 92°F
RVP: 8.7 psi
Evaluation month: July
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Example 25 - LDGV VOC, CO, NOx

LDGV Emission Rates g/mi Emission Factors
MYR MILES REGDIST Tr Frac VOC COo NOx

1981 12.3 0.0096 0.0040 11.60 69.58 3.29
1982 12.9 0.0034 0.0015 11.21 68.61 3.24
1983 13.6 0.0044 0.0020 10.38 49.38 3.15
1984 14.3 0.0056 0.0027 9.85 46.23 3.08
1985 15.0 0.0071 0.0037 9.34 42.65 3.00
1986 15.8 0.0090 0.0049 8.12 35.95 2.74
1987 16.6 0.0114 0.0065 7.59 33.97 2.69
1988 17.5 0.0144 0.0086 6.46 24.34 2.37
1989 18.4 0.0181 0.0114 5.96 24.53 2.26
1990 19.4 0.0228 0.0151 5.34 23.36 219
1991 20.4 0.0288 0.0201 4.72 22.26 2.11
1992 214 0.0363 0.0267 4.18 21.97 2.01
1993 225 0.0459 0.0355 3.63 21.04 1.92
1994 23.7 0.0540 0.0439 3.09 19.44 1.64
1995 24.9 0.0589 0.0504 2.60 17.32 1.37
1996 26.2 0.0628 0.0565 1.66 15.81 1.20
1997 27.6 0.0656 0.0621 1.32 14.74 1.12
1998 29.0 0.0677 0.0674 0.93 13.66 1.03
1999 30.5 0.0690 0.0722 0.73 12.41 0.93
2000 32.1 0.0699 0.0770 0.62 11.06 0.83
2001 33.8 0.0704 0.0815 0.38 12.72 0.62
2002 35.6 0.0706 0.0860 0.32 9.62 0.47
2003 37.4 0.0707 0.0906 0.26 6.28 0.33
2004 39.3 0.0707 0.0953 0.22 4.51 0.21
2005 40.9 0.0531 0.0743 0.20 3.53 0.11

Fleet-Ave Emissions: 1.498 13.115 0.946

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Day 4 Examples - 48




Example 25 — 8B HDDV NOx Emissions

HDDV NOx Emission Rates
MYR MILES REGDIST Trv Frac G/MI

2005 340 0.039 0.079 6.46
2004 324 0.073 0.141 6.55
2003 294 0.068 0.119 7.54
2002 267 0.064 0.101 11.08
2001 242 0.059 0.086 15.98
2000 219 0.056 0.073 16.06
1999 199 0.052 0.062 16.13
1998 180 0.049 0.052 18.56
1997 163 0.046 0.044 20.09
1996 148 0.043 0.038 19.92
1995 134 0.040 0.032 20.55
1994 122 0.037 0.027 20.57
1993 110 0.035 0.023 28.70
1992 100 0.033 0.019 29.99
1991 91 0.030 0.016 24.31
1990 82 0.029 0.014 22.70
1989 74 0.027 0.012 28.13
1988 67 0.025 0.010 27.36
1987 61 0.023 0.009 26.48
1986 55 0.022 0.007 26.48
1985 50 0.020 0.006 26.55
1984 46 0.019 0.005 26.58
1983 41 0.018 0.004 26.65
1982 37 0.017 0.004 26.67
1981 34 0.080 0.016 27.54

Fleet-Ave Emission Rate: 14.76
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Example 26

Using the spreadsheet generated in Example 25,
estimate the LDGV fleet-average VOC, CO, and NOx
emission benefits of a scrappage program. Assume that
5% of the 15 year and older vehicle have been removed
from the fleet by 2005 and are replaced with fleet
average vehicles.
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Example 27

Using the spreadsheet generated in Example 25,
estimate the benefits of a rebuild/retrofit program aimed
at 1990 through 1997 model year Class 8B HDDVs.
Assume that 20% of the fleet would have been rebuilt
by 2005, and that the rebuild would result in a decrease
in NOx emissions of 60%.
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Example 27 Results

HDDV NOx Emission Rates

Rebuild 20% Rebui
MYR MILES REGDIST Trv Frac G/MI a/mi a/mi

2005 340 0.039 0.079 6.46 6.46 6.46
2004 324 0.073 0.141 6.55 6.55 6.55
2003 294 0.068 0.119 7.54 7.54 7.54
2002 267 0.064 0.101 11.08 11.08 11.08
2001 242 0.059 0.086 15.98 15.98 15.98
2000 219 0.056 0.073 16.06 16.06 16.06
1999 199 0.052 0.062 16.13 16.13 16.13
1998 180 0.049 0.052 18.56 18.56 18.56
1997 163 0.046 0.044 20.09 8.04 17.68
1996 148 0.043 0.038 19.92 7.97 17.53
1995 134 0.040 0.032 20.55 8.22 18.08
1994 122 0.037 0.027 20.57 8.23 18.10
1993 110 0.035 0.023 28.70 11.48 25.26
1992 100 0.033 0.019 29.99 11.99 26.39
1991 91 0.030 0.016 24.31 9.72 21.39
1990 82 0.029 0.014 22.70 9.08 19.98
1989 74 0.027 0.012 28.13 28.13 28.13
1988 67 0.025 0.010 27.36 27.36 27.36
1987 61 0.023 0.009 26.48 26.48 26.48
1986 55 0.022 0.007 26.48 26.48 26.48
1985 50 0.020 0.006 26.55 26.55 26.55
1984 46 0.019 0.005 26.58 26.58 26.58
1983 41 0.018 0.004 26.65 26.65 26.65
1982 37 0.017 0.004 26.67 26.67 26.67
1981 34 0.080 0.016 27.54 27.54 27.54
Baseline Fleet-Ave Emission Rate: 14.76 Rebuild Emission Rate: 14.18

Reduction from Rebuild Program:
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