Day 4 Agenda
(Advanced Course — Day 2)
» Detailed discussion of database output
- Commands
- Aggregating results

» Working with model year output — vehicle lifetime
emissions estimates

« Control measure analysis

- Measures analyzed directly with MOBILE6

- “Off-Model” emissions estimates
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VIII. DETAILED DISCUSSION OF
DATABASE OUTPUT
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Database Output Options in MOBILEG6

« Database output format allows the user to specify
very detailed output (most similar output in
MOBILES was the by-model-year output)

 However, unless variables in the output file are
limited, each run will comprise approximately 40

megabytes per scenario

 Details of specific database output formats are
summarized on the following pages
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Database Output
Requested with the DATABASE OUTPUT

command

All DATABASE commands are placed in the
Header section of the input file

Default file name extension is *. TB1

The output file 1s a single table stored in tab-
separated ASCII format

Column headers are added with the
WITH FIELDNAMES command
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Three Formats of Database Output

* Hourly output

- Default format

- Most detailed output

- Maximum number of lines in this file 1s
295,800

 Daily output

- Specified with the DAILY OUTPUT
command

- Maximum number of lines in this file 1s
12,325

« Aggregated output

- Specified with the AGGREGATED OUTPUT
command

- The maximum number of lines in this file is
84 (28 vehicle classes x 3 pollutants)
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Three Types of Database Fields

» Key Fields — Used to identify records

» Echoed Fields — Provided to facilitate conversion
of emisson factor results into alternate units (e.g.,
grams per gallon, etc.)

e (Calculated Fields — Results that have been
calculated by the model
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Key Fields
FILE, RUN, SCEN - identify the file number, run
number, and scenario number

VTYPE — identifies the vehicle type (ranges from 1
to 28)

POL - identifies pollutant:

1 = HC
2 =CO
3 = NOx

AGE — 1dentifies vehicle age (ranges from 0 to 24)
ETYPE — identifies emission type:

1 = Exhaust running emissions (+ start
emissions from HDV5)

2 = Exhaust start emissions from LDV

3 = Evaporative hot soak emissions

4 = Evaporative diurnal emissions

5 = Evaporative resting loss emissions

6 = Evaporative running loss emissions

7 = Crankcase emissions

8 = Evaporative refueling emissions
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Key Fields (Continued)

 FTYPE — identifies facility type:

1 = Freeway
2 = Arterial
3 = Local

4 = Freeway Ramp
5 = None (e.g., for starts or diurnals)

« HOUR - identifies the hour of the day (ranges
from 1 to 24; recall that 1 = 6:00 a.m. to 6:59 a.m.)
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Echoed Fields

STARTS — reports the number of starts per day
(daily output) or starts per hour (hourly output)

ENDS — reports the number of trip ends per day
(daily output) or trip ends per hour (hourly output)
that result in a hot soak

MILES - reports the number of miles per day
(daily output) or miles per hour (hourly output)

MPG — reports the fuel economy (miles per gallon)

HRVMT - reports the fraction of VMT occurring
during each hour

FACVMT — reports the fraction of VMT occurring
on each facility

REGDIST - reports the registration distribution
(function of vehicle type and vehicle age)
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Echoed Fields (Continued)
VCOUNT - reports the national vehicle count for
each vehicle type (in millions)

AMBTEMP - reports the ambient temperature by
hour (°F)

DIURTEMP — reports the temperature by hour
used in the diurnal calculations (°F)

MYR - reports the vehicle model year

VMT - reports the VMT fraction (or VMT mix)
for each vehicle type (Aggregated output)

CAL YEAR —reports the calendar year
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Calculated Fields

GM_DAY - grams per day (daily output)
GM_HR - grams per hour (hourly output)
GM_MI — grams per mile
Note:
GM_MI=GM DAY + MILES
GM_MI=GM _HR + MILES
Other Units:
Grams/Start = GM_DAY + STARTS

Grams/Gallon = GM_DAY * MPG + MILES
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Summary of DATABASE Output Fields

Output Format
Field Output

Type Field Hourly Daily Aggregate

Key FILE/RUN/SCEN X X X

POL X X X

VTYPE X X X

ETYPE X X -

FTYPE X X --

AGE X X --

HOUR X - --

Echoed STARTS X X X

ENDS X X X

MILES X X X

MPG X X X

HRVMT X - -

FACVMT X X --

REGDIST X X -

VCOUNT X X --

AMBTEMP X - -

DIURTEMP X - -

MYR X X -

VMT -- - X

CAL YEAR - - X

Calc’d GM_HR X -- --

GM DAY - X X

GM_MI X X X
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Aggregating DATABASE Output
(AGGREGATED OUTPUT)

The most aggregated form of DATABASE output
1s when the command “AGGREGATED
OUTPUT” 1s specified

This 1s very similar to descriptive output, except
that all 28 vehicle classes are included in the output
file (unless specified otherwise)

In addition, an overall fleet-average emission rate
is not included in this (or any) DATABASE output

format

However, the fleet-average emission rate can be
calculated by applying the appropriate weighting
factors (i.e., the “VMT” field)

BE CAREFUL...
- Specifying roadway type will not impact results

from AGGREGATED OUTPUT (all are
included in the reported emission values)

- Specifying emission type (DATABASE
EMISSIONS) will impact emission values
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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
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Aggregating DATABASE Output
(DAILY OUTPUT)

Daily output results in emissions being reported for
each vehicle type, model year, facility type, etc.

To generate an average g/mi emission rate by
vehicle type, model-year specific g/mi emission
rates need to be properly weighted (a simple
average across all MY is not correct)

Recall (from Day 1) that this weighting factor is
the travel fraction

Although travel fraction is not reported, it can be
calculated from the MILES and REGDIST fields:

TF,, = (MILES,*REGDIST,,,) /
5 (MILES, y*REGDIST,,)

Alternatively, the average g/day estimates can be
divided by the average mi/day to arrive at g/mi:

G Ml,. =2(GM _DAY,,*REGDIST,)/
S (MILES,,,*REGDIST,,)

These calcs are performed for each facility type

MOBILE6 TRAINING DAY 4 - 17



81 - ¥ AVA ONINIVIL 94 TITHON

f»| / Avad aah 4 A._ﬁﬂw_
=111 - PR pAIEAIR] Leve U b 19 we LU Bl lehd Y - |1 13-4 1115 -2 § Sl I I & I I I e
$EEL [Z9L5E (ZGID LERED (2004 EIECAL [18G40 (a0a CEEPE  [BOEFL Ol I I z I I I I | G
£26L (2.5 (BOMDD  LZRED [ EhEal [lesdd (a0 EEFLE  IPEIE 4 I I z I I I I | ¥
TEEL [ZALETL (00N IZRED (Ll TIZEH [leGdG (a0 gELBT  [lBOLT 8l l l ) l l l l g5
(B TOLGTL  BLOOD ITRED EFAL L3TETleGdG a0 £2rar  1Z8LT I I Z I I I I ER
0260 [ZL5TL (EBL00M RS0 &Nl SEAN [lesdd (a0 Whad Leba |02 I I z I I I I LI
BLEL[ZAM5T (aL000 IZRED [IEE PETEOL [lEGLG (a0 g0L [B9ELY 12 l l Z l l l l | og
BLEL [TALETL (EL00NIZRED (847 GEZCE  [19G4G a0E EPGE3  LEld 32 l l Z l l l l | B2
LBl [ZBLEEL(ZLO00 IEEED EDEI golEE 18G9 (a0a LEEES  lBEL R I I z I I I I |82
Bl [ZL5T (B9E0N IZRED |G0E LEECL |leGid (a0 LE0F (391 ¥ l l Z l l l l iz
000 (ZLLTU (REIOD IZPED (PAEE PEGEOR DBLEG (ETL LETL MDD l l l l l l l R
BEEL  [ZALTU (A0 IEEED [4OEE ZEPDDF DBAES  (BEL EI52  FEED | I I I I I I I B
BEEL  [ZALTI (PELON LZEPED ¢9E2 BLGDBC  DBLEG (8T vZZOL |G89E0 I I I I I I I | #2
LBEL[ZALTI [EELON IZPED (PAEE (AAFRE DRLEG (ETL 931l [BElED l l l l l l l =
BEEL  [ZALTI (IEL00 IZED (¥9T2 (GR99RD  DRLEG (ETL aGLT (80 ¥ I I I I I I I R
GEEL [ZALTI (SEA0M LEEED (¢OEE (BGEEC DBMEG (8T TEET  PEECD (S I I I I I I I =
PEEL  [ZALTI [AOD IZPED (99°F (BEETIE  DELEG (ETL 19521 |9beED (@ l l l l l l l =
EEEL  (ZALTI (E0LON IZPED (897 GPBLET DRLEG (8T 091 |GEEED 4 l l l l l l l B
ZEEL  [ZALTU (1BR00 lEEE0 (1LER TOEEET  [oELEg (aTd LU R0 g I I I I I I I ES
16EL TLELEN 19300 IZRC0 ELTE WAIE9T ERLTG (8T gl [BlEF0 B l l l l l l l e
OBEL  (ZALTU (U800 IZPED (05T GEBGGZ  DRLEG  8TL Gl [PIEF0 0l l l l l l l l N
EZEL  [ZALTI (9GO0 LEEED (IEER POZCPE [CRIEG (BEd T TR T T T I I I I I I I G
8261 [ZALTI (S4PO0 IZRED (RLEE (LEDET DELES (8T EEFIL [TheRD (@ l l l l l l l N
LBEL[ZALTI [LLEOM IZPED (THET (IGBE1E DELEG (ETL 2298 |GE0 £l l l l l l l l 8
926l [ZALTU (EEEON  LEEED (1ZER E0Z ERET (8T 058 LEeEn 4 I I I I I I I ES
G260 [ZALTN (GEEOM LEEED [AbEE (IBIEEL DBMES (8T BLAZT bl al I I I I I I I n
PEEL[ZALTI (A0 IZED |GE1E BEITE  [ERLEE 8TL AZ0ET  [BITL al l l l l l l l Lo
€261 [ZALTU (9WO00 IZED (2612 BGELL [CRLEE 8Td gprEz  [Zo0ET 4 I I I I I I I B
ZEEL[ZALTU [EMOD lEEED (5512 BOAOAL [gElEE (aTd E3305 93641 8 I I I I I I I EN
136l TLLEI L8000 IZRC0 RO (EEEOL ERLEG (8T G306T 2264 Bl l l l l l l l e
0261 [ZALTI (ZL000 IZEED [THEL £8TFGL [CRLEE 8Td gpOPF  GGEE 02 l l l l l l l a8
BBl [ZALTU (BGODO LEEED gEWl TLO0RL |CRiEG (Ed A0 EEEn 12 I I I I I I I | g
BBl [ZALTI (9e000 IS0 (659l GIFEEl [SELEE aTd PITEL  (BMETE I l l l l l l l KN
LBl [ZALTI [lE00m IZED (ZEG BPGEEl (TRLEE 8TL LO0L A0EES R l l l l l l l &
LBl [ZALTU (BOMDD LEEED (BSH 009 |CRLES (eEd BOELS  9LELF ¥ I I I I I I I I

B AR LNN0DA L3093 LIMADYS . Bdl 53| SONT | SLH¢LS AYO WE 3T D 30 [ 3dALd [ 3HALT [FdAA] 04| NFDS| Nnd| T4 [
— 5 [ 9 [ 8 [ 4 [ o | M [ w | 2 [ a | ¢ | 1 | " H I'sm | 47 3lalalalw

puewiwio) 1NdLNO ATIVA WP
suisn) ndinQ FSVIV.LV{ ddueg



Aggregating DATABASE Output

* Asnoted on Day 2 of training, there are a number
of DATABASE commands that will limit the
output records produced:

Add'l
Command Comment Data?
POLLUTANTS Specifies pollutants Yes
DATABASE EMISSIONS  Specifies emission types Yes
DATABASE FACILITIES  Specifies roadway types Yes
DATABASE VEHICLES Specifies vehicle classes Yes
DATABASE YEARS Specifies model years Yes
DATABASE AGES Specifies vehicle ages Yes
DATABASE HOURS Specifies hours of the day Yes
DAILY OUTPUT Average daily emissions No
AGGREGATED OUTPUT  Aggregates ages, MY, etc. No

* The format of the above commands are reprinted
on the following pages...
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DATABASE Commands Limiting Output

1 2 3 4 5 6 7 8... 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ...

POLLUTANTS : H c.c O.N ol X
Options:
HC Third Pollutant
CcO Second Pollutant
NOX First Pollutant

1 2 3 4 5 6 7 8... 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ...

DATABASE EM SSIONS :  [2]2[2]2[lf1]:]1]1
(2=ON; 1=0OFF)
Diurnal Refueling
Hot Soak Crankcase
Exh Starting Evp Running Loss
Exh Running Evp Resting

1 2 3 4 5 6 7 8... 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ...

DATABASE FACI LI Tl ES: L OCAL.RAMP.ETC...

Options:
ARTERIAL Second Facility Type, etc.
FREEWAY First Facility Type
LOCAL
RAMP
NONE (i.e., for exh start and evap processes)

1 2 3 4 5 6 7 8... 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ...

DATABASE YEARS : 1/9|9fo],s]2|0]o]o0
(Valid Entries = 1928 to 2050)

Last MY
First MY

1 2 3 4 5 6 7 8... 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ...

DATABASE AGES : ol9],|2]0
(Valid Entries = 0 to 24)

Last Age
First Age

1 2 3 4 5 6 7 8... 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ...

DATABASE HOURS X ol9ls]2]|o0
(Valid Entries = 0 to 24)

Last Hour
First Hour

1 2 3 4 5 6 7 8... 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ...

DAI LY OUTPUT
AGGREGATED OUTPUT

No data entry required
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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
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Aggregating DATABASE Output
(HOURLY OUTPUT)

» Hourly output is the most disaggregated form of
DATABASE output

* The methods used to aggregate hourly output are
similar to those required for daily output

* Only difference is that hourly results must first be

aggregated into daily results with the HRVMT
field
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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 in 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

MOBILE6 TRAINING DAY 4 - 25



Working with Model Year Output

* Needed for many control measure analyses

» The approach for aggregating model year output
into a fleet-average result was described above

- Generate travel fractions
- Compile fleet-average emission factors
« Similarly, Database output can be used to

generate vehicle lifetime emission rates (often
needed for cost-effectiveness calculations)
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Vehicle Lifetime Emissions Estimates

“Quick and Dirty” Method

Assume a 10-year life

Generate emission factors for years 1 to 10
Apply annual mileage accumulation rates
(function of age) to the emission factors
Sum over the 10-year life

More Precise Method

- Assume a 25-year life

- Generate emission factors for years 1 to 25

- Apply annual mileage accumulation rates
(function of age) to the emission factors

- Apply survival curve to each vehicle age

- Discount HC/NOx for ozone season

- Discount CO for CO season

- Discount emissions to present value

- Sum over the 25-year life

Depending on the purpose of the analysis,
discounting is sometimes ignored
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Vehicle Survival/Attrition Curves

Several sources of vehicle survival/attrition
curves:

- ORNL and NHTSA (used in Tier 2
rulemaking)

- CARB’s EMFAC model
- Possibly through analysis of DMV data

For this course, we will use the NHTSA curves
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NHTSA Attrition Curves for LDVs and LDTs
(From the Tier 2 Rulemaking Files)
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Sample Spreadsheet
Lifetime NOx Emissions from a Tier 2 LDGV

a || B | = | DO | E | F | G | H | I
131 Lifetime NOzx Emissions from a Tier 2 LDGY
132 [Emission Factors Based on MOBILEG without IFM)
133
134 MHTS A, Brral MO [1kfyr]
135 Arkrition | Annual MOz Mo ‘with
136 AGE | Curve Miles Ig¢mi) Attrition | Attrition
137 a 1.000 0.025
138 1 0.995 1431 0023 0334 0.391
133 2 0.98% 14727 0.040 1132 1122
140 3 0474 14001 0.avy 1810 1.7a0
141 4 0962 13310 0114 2793 2714
142 ] 0933 12653 0.151 3633 3514
143 E 0.90% 120249 0.190 4522 4174
144 T 0.av0 11435 0232 LT ) 472
145 5 0325 1037 0274 E.OE2 5138
146 £ 0775 10335 0.313 E.T43 £.393
147 10 07 325 0363 TATE 5515
142 11 0644 5340 0.409 TA47 422
143 12 054 487a 0.45E 2.465 a.017
150 13 0.445 44 0503 8926 4.400
151 14 0.353 2025 0553 9343 3.751
152 15 0.285 TE29 0.E04 4727 3127
153 L 0223 T2he 0.EBE 10,072 2.6687
154 17 0174 ES35 0.710 10,382 2.060
156 13 0134 ERGE 0.7E4 10.651 1638
156 14 0403 B2 0221 10,2549 1.240
157 20 0073 Ba24 0280 1106 1.00%
153 21 0.060 BEH 0.940 1293 0.783
154 22 0.04E F3h4 1003 11465 0.E05
160 23 0.035 A029 1067 1609 0.4E5
161 24 0028 4338 1133 1.733 0357
162
163 Lifetime NOzx Emissions [lbs_): 184 6T

4|4 |p p/DB TIERZ /
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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
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IX. CONTROL MEASURE
ANALYSIS
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Control Measure Analysis
Measures Analyzed Directly with MOBILE6
I/M program changes
Fuel property changes
Tier 2 (fuels and vehicles)

California LEVs and fleet rules
Natural gas vehicles

HDDYV emission standards
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Control Measure Analysis
Measures Requiring “Off-Model” Calculations

Vehicle scrappage

Catalyst/oxygen sensor replacement program

Rebuild/Retrofit programs

Gas cap replacement program

Canister replacement program
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Issues to Consider
How long will benefit last (e.g., scrappage,
catalyst replacement)?

Does the measure result in a net reduction, or are
emissions shifted (e.g., fleet rules)?

Will the reduction occur anyway (e.g., certain
fuels measures are somewhat dubious because of
Tier 2 sulfur control)?

Can the measure be reasonably implemented?
What are the costs of the measure?

Where does one get data for off-model analyses?

[s 1t important to use local data in the
calculations?
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MEASURES ANALYZED DIRECTLY
WITH MOBILEG6

MOBILE6 TRAINING DAY 4 - 36



I/M Program Measures

* Implementation of an I/M program, or /M
program changes, is one of the most common of
locally developed measures

* There 1s a vast array of program features that must
be considered, many of which impact the benefits
of the program:

- Test frequency

- Test type and cutpoint stringency

- Model year coverage

- Vehicle type coverage

- Program type (test-only vs. test-and-repair)
- Repair cost ceiling/waiver rate

- Technician training and certification

» The impact of some of these will be investigated in
the example that follows
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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 is 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
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Fuel Property Changes
Fuel property changes can also be implemented by
state and local agencies
The most common fuel measures are:
- Winter oxygenate
- RFG opt-in

- RVP control
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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
Evaluation month: July

RVP: 8.7 psi (9.0 psi limit)
RVP: 6.9 psi (7.0 psi limit)
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New Light-Duty Vehicle Controls
(Tier 2 and LEV5s)

MOBILES® is configured to allow users the option
of entering alternative implementation schedules
for Tier 2 and LEV-category vehicles (similar to
the PROMPT=5 flag in MOBILEYS)

This allows for relatively easy modeling of the
emissions impacts of different new vehicle
standards

However, it is likely that the most common use of
these features will be to model the impacts of the
California LEV program

That is because the Clean Air Act prevents states

from adopting standards that would result in a
“Third Car”

Recall that MOBILEG6 rule implementation

commands were briefly covered on Day 2 (see next
page for summary of commands)
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MOBILE6 Commands that Impact
Tier 2 and LEV Implementation

NO TI ER 2

Turns off the impact of Tier 2, including fuel requirements;
continues the NLEV program through 2050 with default
CY2000 sulfur levels

T2 EXH PHASE- | N . T2EXH. D
Replaces the default phase-in fractions for Tier 2 exhaust

standards, allowing different phase-in schedules to be
modeled

T2 EVAP PHASE-IN . T2EVAP.D
Replaces the default phase-in fractions for Tier 2

evaporative standards, allowing different phase-in schedules
to be modeled

T2 CERT : T2CERT. D

Allows user to specify alternative Tier 2 50,000-mile
emission standards (used to model LEV II)

94+ LDG | MP . P941 MP. D

Allows optional 1994 and later fleet fractions for Tier 1,
NLEV (or CA LEV), and Tier 2 standards
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94+ LDG IMP Command

e This command (and the P94IMP.D file) 1s very

similar to PROMPT=5 and NLEV.D file from

MOBILES:

* P94l MP.D File from MOBI LE6 distribution disk

E

/94
/95
/96
197
/98
/99
/00
/01
/02
/03
/04
/ 05
/ 06

[eolejojojololololololole)e]

OCOO0OO0OO0O0OO0OO0OO0O0O0OO0OO0o

COO0OO0O0OCOO0OO0O0O0O0O0o

[eolejolojolololololololo)e]

~O 000000000000

mooooooooooooo
N—r

ULEV ULEV ZEV

COO0OO0O0O0CO0OO0OO0O0O0O0OO0O

OCOO00O0O0O—HAA+HOOO

LEV

Imlcleleolololololololololele)

I=1=I=1=I=1=1=1=1=1=1=1=1=)
=

OCOO0OO0OO0O0OO0OO0OO0OO0O0OO0OO0o

[elejeolojolojololelololo)e]

i cieleolololololololololole]

Codocococooocoocooo
Z

TLEV TLEV LEV

[eolejeojojolojololelololo)e]

COO0OO0O0OCOO0OOO

T2

COTTWOOOO0OO0O0O0O0O0o

a CooOorHHHO000co000o

~FTOONOOOOOOOOO

.-

N—r
ONOOOOOOOOOOOo
[eolejojojolojololelolola)e]

* T0

*

1. 0.0 0.0 0.0 00 00 00 0.0 /25

0.0

/94
/95
/96
/97
/98
/99
/00
/01
/02
/03
/04
/ 05
/ 06

OCOO0OO0OO0O0O0OO0OO0OO00O0O0O0o

OCOO0OO0OO0O0O0OO0OO0O0O0OO0OO0o

COO0OO0OO0OCOO0OO0O0O0O0O0o

COO0OO0OO0O0CO0O0OO0O0O0O0O0o

[eolejojojolojolololololo)e]

[eolejolojolojololelololo)e]

COO0OO0OO0O0CO0O0OO0OO0O0O0O0o

COO00O0O0OHAAHOOO0O

OCOO0OO0OO0OO0OO0O0O0OO0OO0O0OO0o

COO0OO0OO0OCOO0OO0O0O0O0O0o

OCOO0OO0OO0O0O0OO0OO0OO0O0O0OO0o

[eolejeolojolojololelololo)e]

COO0OO0OO0OCOO0OO0O0O0O0OO0o

COO0OO0OO0O0O0OO0OO0OO0O0O0OO0o

OCOO0OO0OO0OOCO0OO0OO0OO0O0O0OO0o

OCOO0OO0OO0OCOO0OO0OO

COTTWOOOO0OO0OO0O0O0O0o

COO0OO0O—HAHOOOOOO

FOONOOOOOOOOO

COO0OO0OO0O0CO0O0OO0OO0O0O0O0o

ONOOOOOOOOOOOo

Eleleololololololololololole]
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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 NOXx 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 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 is 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 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 1s
$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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Modifying Tier 2 Implementation

The most likely use of this feature is to model the
impacts of the California LEV II program (e.g., in
New York and Massachusetts)

EPA has not yet 1ssued guidance on how to
properly modify the Tier 2 schedule to reflect the
LEV II program

As a result, we will just introduce the mechanics of
making this change

The following commands are used, and the
appropriate revisions to the data files would need
to be made:

T2 EXH PHASE-I N : T2EXH. D
T2 EVAP PHASE-IN : T2EVAP.D
T2 CERT : T2CERT. D
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Natural Gas Vehicles

The per-vehicle lifetime emissions and cost-
effectiveness of light-duty NGVs was discussed in
Example 23 (assuming the only benefit was for
evap)

It 1s also possible to estimate the impact of NGVs
on fleet-average emissions directly with MOBILEG6
using the following commands:

NGV FRACTI ON . NGVFR. D
NGV EF . NGVEF2. D

NGVFR.D allows the user to specify the percent
of NGVs 1n each of 28 vehicle classes for model
years 1994 to 2050

NGVEF2.D allows the user to enter alternate NGV
emission factors for each of 28 vehicle classes,
three pollutants, and for running and start
emissions (where applicable); it does not allow
emission factors by model year

Beware of MY2004+ default emission factors for
NGVs

MOBILE6 TRAINING DAY 4 - 49



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 MOBILES®6.
What is 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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MEASURES REQUIRING
“OFF-MODEL” CALCULATIONS
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Control Measure Analysis
Measures Requiring “Off-Model” Calculations

Vehicle scrappage

Rebuild/Retrofit programs

Catalyst/oxygen sensor replacement program
Gas cap replacement program

Canister replacement program

etc.
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“Off-Model” Analyses

» Although the measures analyzed directly with
MOBILE6 sometimes needed additional
spreadsheet work, the estimates were based directly
on output from MOBILE6

 In certain cases it becomes necessary to perform
analyses outside the model

* These measures are typically analyzed by:
- Preparing baseline model year output;
- Modifying the emission factors, registration
distribution, and/or travel fraction to account for

the impact of the proposed control measure; and

- Recalculating the fleet-average emission rate.
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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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Accelerated Vehicle Retirement
(Vehicle Scrappage)

* Because of the high emissions associated with
older vehicles, vehicle scrappage is sometimes
considered as a potential control strategy

« Under a scrappage program, old vehicles are
purchased for a set bounty (e.g., $500 or $1,000)
and are removed from the road

 In the simplest case, it 1s assumed that:

- Scrapped vehicles have an emission rate
equivalent to an average vehicle of the same age

- Overall fleet VMT i1s conserved (i.e., the miles
lost from the scrapped vehicle are made up by
other vehicles)

- Replacement vehicle VMT is equivalent to the
overall fleet-average emission rate

» Under the above case, a scrappage program can be

evaluated by simply modifying the registration
distribution
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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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Retrofit/Rebuild Programs

 Retrofit or rebuild programs are also sometimes
considered viable options for additional control of
the in-use fleet

* Most recently, the focus has been on rebuild
programs aimed at heavy-duty Diesel vehicles

* The approach for analyzing the emissions impacts
of such a measure consists of:

- Determining how many vehicles have been
retrofit;

- Determining the per-vehicle emissions impact;

- Modifying the model-year specific emission rate
accordingly; and

- Recalculating the fleet-average emission rate
with the same travel fraction.
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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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More Detailed “Off-Model” Analyses

The above two examples were fairly simple in
terms of analysis techniques

Although the same general principals apply to most
off-model analyses, there are certain cases in which
the model-year specific emission rates need to be
carefully evaluated

This often requires one to break-out normal
emitters from high emitters (e.g., for an oxygen
sensor replacement program), repair the highs, and
recalculate fleet-average emissions

The most direct way to accomplish this is to review
the source code and place WRITE statements at

suitable locations

Unfortunately, that level of detail is beyond the
scope of this course
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