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CALIFORNIA'S EMISSION FACTOR MODEL

EMFAC has been used for almost 30 years
Major Revisions in 1980s and 2000

Model is Data Driven (Empirical)

Analyses are Quantized




HISTORY OF CALIMFAC

Developed in the 1980s as a Tool for
Assessing the Relative Benefits of Different
I/M Options.

Borrowed Heavily from US EPA’s Tech IV
Model but used California Specific Data

Major Revision in the 1990s to Reflect New
Progr, ments




BASIC INVENTORY CALCULATION

Tons per Day = Emissions * Population *
Activity * Correction Factor(s)

Emissions - From Vehicle Testing
Population - From DMV
Activity
Mileage Accrual - From BAR
Speed - From COGs and MPOs
VMT - From COGs and MPQOs
Corrections - Speed/Temp/Fuel/Humidity/Altitude/(1/M)




HYDROCARBON EMISSIONS (GRAMS/MILE)
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HYDROCARBON EMISSIONS (TONS/DAY)
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7 1/M SCREENSHOT

BF Emfac2007 - Editing data
File Run Help

*

T8 S | S Y P |

Mo file
List of Awailable Scenarios Curent Scenario Data

Number 101
Name:  South Coast Air Basin &vg Summer CYr
200 Default Titls
Calendar Year 2010
Season: Surmmer
Type:  Burden

M Program Parameters | \

Save Az

AddMen Scenaiia | Run \
Edit Scenaria | Finish Editing ‘ /M Programs.
Delets Scenara | Cancel ‘ VN s

BAF 1984 (1904]  Biermial

001984 [1384]  Change of Dwnership Only
BAR 19304 (1390)  Biennial
CO019906.(1390)  Change of Dwnership Only
BAR 19908 [1996)  Bienrial

0019908 (1996]  Change of Ownership Ory
Enhanced Bagic (1998 Biennial

CO0 Basic (1938) _ Change of Dwnership Only
Enhanced Interim [2001)  Bienrial

Enhanced Basic (2005)  Biennial

C00 Basic (2005] _ Change of Ownership Only
Enhanced Interim [2005]  Biennial

Add progiam. .

[t |

Done

Diuble-cick. pragram ta view/edit




EMFAC 2007 I/M SCREENSHOT

BF Emfac2007 - Editing data
File Run Help
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List of Available Scenarios

Mumber:
Name:

Calendar Year
Season:
Type:

No file

Current Scenario Data

Tof1

South Coast Air Basin Avg Summer CYT
2010 Defaul Title

2010
Surnmer
Burden

1M Program Paramsters

Save As.
Add New Scanario Run
Edit Scenario Finizh Editing
Delete Scenario Caneel

/M Programs

AllI/M Programs,

BAR 1934 [138:
CO0 1384 135
BAR 13304 13
CO0 13304 (19
BAR 13308 (14
CO0 13308 19
Enhanced Basi
CO0 Basic [199)
Enhanced Interi
Enhanced Basi
CO0 Basic [200)

Add pragram. .

M Program
Details for selected I/

Description [Erhanced Interim (2005]

Subprograms

dls HDGY Bienrial
2) ASM LDA_LDT_MDY Bienrial
Add subprogram

Doubleclick subpiogram to visw/edt

Delete this |/t Program

Done

ram to view/edit

/M Subprogram
Progiam Basics
Inspection Fraquency =
Model vears 1976 to [2040
ages[i to [55
“Vears Befare First Inspection[5
Free Years After Pass[0
Yehicles
[ Light-duty dutos | Light-duty Trucks

I Medumduy W Heaw-duty
Tests and Flepairs
Exhaust Test [Idie/2500 -
Exhaust Cutpoints | 95 Cutpoints Phd
Ewaporative Emissions Tests [ Gas-Cap Check -

Wisual/Functional Checks |Ful
Cost Limits | £450-Cas
Mechanic Inspaction Effectiveness | ENHANCED
Mecharic: Repair Effactiveness |ENHANCED

Altemative Detection
Change of Owrership Rate [017  Mindge [4
Tamper ID Rate[0
RSDIDRatell
Random Roadside D Rate [0

Delete this |4 Subprogram

Dane




MODEL YEAR DISTRIBUTION
(ARB'S LIGHT-DUTY SURVEILLANCE DATABASE)

Vehicles Tested
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VEHICLE SURVEILLANCE PROGRAM

Project [ Vehicles | & = = - = o = E e & B - S - = -
1 183 <
P 432 <
3 385 =
4 350 <
5 339 <
6 310 <
7 338 <
8 299 <
9 699
10 250
11 490
12 250
13 345 <
14 330 <
15 251 <
16 251 <




EMISSIONS AS A FUNCTION OF MILEAGE

Ratio of Standard
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EMISSION REGIMES
(MULTIPLES OF THE STANDARD)

Regime HC CO NOX
Super >0 >10 >4
Very High <or=9 <or=10 | <or=4
High <0or=>5 <0or==6 <or=3
Moderate <or=2 <or=2 <or=2
Normal <or=1 <=1 <=1




REGIME SPECIFIC EMISSION RATE

Grams per Mile
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REGIME GROWTH FUNCTION
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EMISSIONS CALCULATION
(EXHAUST HYDROCARBONS)

Norm |Mod |High |V-High Super
Emissions | 0.45 | 1.63| 3.47 | 5.92 17.18
(gms/mi)

Regime | 47% | 27% | 17% & 9% 0%

(% of fleet)

@10.0’000 (47%.45+.27*1.63+.17*3.47+.09%5.92+0%17.18) = 1.78
miles

Emissions | 0.45 | 1.63| 3.47 | 5.92 17.18
(gms/mi)

Regime 9% | 31% | 29% | 20% 11%

(% of fleet)

@20.0’000 (.09*.45+.31*1.63+.29*3.47+.2%5.92+.11*17.18) = 4.63
miles




HYDROCARBON EMISSION FACTOR
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HYDROCARBON EMISSION FACTOR
(ILLUSTRATION)
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/M EVALUATION DATA

1984 Program 1990 Program

Phase 3b Phase 5b Phase_lb Phase—gb

Ph(eése 1b (52) %) (1053) (469)

Phase” 4b
40) Phase~2b
744)
Phase la Phase 3a Phase_1la Phase_3a
(759) (52) (973) (410)
Year e
84 85 86 87 88 91 92 93

Enhanced Program
 |ID rates based on 600+ vehicles




HYDROCARBON EMISSION BENEFIT
(ILLUSTRATION)
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|/M BENEFIT CALCULATION

2.2% |Norm |Mod |High |V-High Super
Reduction
Emissions| 0.45 | 1.63| 3.47| 592 | 17.18
Regime 47% | 27% | 17% | 9% 0%
Before I/M| (47« 45+ 27+1.63+.17%3.47+.09*5.92+0% 1718) = 1.78
Emissions| 0.45 | 1.63| 3.47| 592 | 17.18
Regime 48% | 27% | 16% | 9% 0%
AFter I/M | 4g+45+.27+1.63+.16%3.47+.09%5.92+0+1718) = 1.74




ESTIMATING I/M BENEFITS

Initial Test
ER 100K ID Pass Fall
S O 82% O 0
VH 9 66% 3 6
H 17 69% 5 12
M 27 39% 16 11

N 47 3% 46
Total 100

Post Repair Regime

N M H VH S
0% 0% 13% 58% 29%
2% 4% 21% 67/% 6%
4% (% /5% 13% 1%
4% 87% 9% 0% 0%

1 85% 15% 0% 0% 0%

/0 30




FACTORS IMPACTING I/M BENEFITS

Probability of Failing

Function of Cut points/Test Type/Technology
/Mileage

Probability of Detection

Emissions vs.
Visual/Functional/Technology(OBD)/Station Type*

Probability of Proper Repair
Mechanic Efficiency
Repair Cost Limit
Station Type*




ASM CUTPOINT ANALYSIS

ASM Emissions
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COMPARATIVE FAILURE RATES
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ANALYSIS OF BAR DATA
FAILURE RATE BY MODEL YEAR
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CUMULATIVE FAILURE RATE
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/M FAILURE RATE BY PROGRAM TYPE
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ASM FAILURE RATE BY MODEL YEAR
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MODEL YEAR DISTRIBUTION BY PROGRAM TYPE
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FAILURE RATE BY PROGRAM TYPE
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MEASURED VS MODELED EMISSIONS (HC)
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CO (grams per m

MEASURED VS MODELED EMISSIONS (CO)

Model Year

= Mean CO — MIN.CO — MAXCO —a— EM2007




MEASURED VS MODELED EMISSIONS (NOX)

NOXx (grams per
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CONCLUSIONS

& Don’'t Know Much About History...
Little iInformation on the behavior of older
@ vehicles
The Future’s Not Ours to See...

The behavior of newer vehicles is based on our
»  knowledge of older vehicles

I Love LA...

The majority of emissions data in EMFAC is from
SCAB




CONCLUSIONS (CONTINUED)

nat Have You Done For Me Lately?

/M Evaluation programs are few and far
petween

I’'m In With the In-Crowd...
EMFAC can not model contiguous programs

'What Difference Could It Make?

EMFAC doesn’t know the difference between
test only and test and repair stations

Same Time Next Year...
Little longevity of repair is assumed in the model






