INTRODUCING EMFAC 2001

EMFAC 2001 (Version 2.08), is the latest in the 2000 series of California’s on-road motor vehicle emissions inventory estimation models.  EMFAC 2001 updates, expands and in some instances, corrects the estimates included in the previous version of the model, EMFAC 2000 version 2.02.

The following report presents those modifications made to the model since the introduction of EMFAC 2000 and provides the technical basis for these modifications.  Specifically, EMFAC 2001 incorporates and reflects the impact of the following changes:

· The impact of new low emission vehicle (LEV) standards recently adopted by the Board

·  Updates to staff’s estimates of non-fuel related evaporative emissions

·  The impact on air quality associated with unregistered vehicles

·  Changes in vehicular emissions associated with air conditioning usage

·  Updates to the emissions and activity estimates of Mexican base plated vehicles

·  Updates to light-duty diesel emission factors,

·  Updates the emission rates and the impact of new standards on light-heavy, and medium-heavy-duty gasoline powered trucks

· Incorporation of the latest vehicle miles of travel information (VMT) and speed distributions provided by local transportation agencies.

Tables 1-1 and 1-2 present the revised emissions inventory estimates for the State and the South Coast Air Basin by vehicle class for calendar years 2000 and 2010.  Tables 1-3 and 1-4 present the EMFAC 2001 emissions inventories for each of California’s thirty-five air districts for the same calendar years.  Tables 1-5 and 1-6 compare and contrasts the ton per day inventory estimates of the current and previous model.  

In calendar year 2000, EMFAC 2001 estimates an emission inventory that is 12% lower for hydrocarbons (HC) compared to EMFAC 2000, 11% lower for carbon monoxide (CO), 4% lower for oxides of nitrogen (NOx) and 19% lower for particulate matter (PM).  For the year 2010, EMFAC 2001 is 14% lower for HC, 11% lower for CO, 9% lower for NOx and 18% lower for PM compared to EMFAC2000.

Staff believes that the additions and modifications made in updating EMFAC 2000 to EMFAC 2001 have accomplished more than ensuring that the estimates provided by the model are contemporary.   The changes described in this document also improve the accuracy and flexibility of the model as a tool for gauging progress toward attainment of air quality goals and as an aid to decision makers regarding the impacts of both planned and adopted regulatory actions.    

Table of Contents

1. Adoption of new LEVII and TIERII Standards…………………………………………….8

2. EMFAC2001 Update for Background Evaporative Emissions…………………………...14

3. Analysis of Unregistered Vehicles……………………………………………………..…15

4. Air Conditioning Update for EMFAC2001……………………………………………….21

5. Update to the Mexican Vehicle Inventory……………………………………………..….23

6. Update of Emission Rates for Light-Duty Diesel Vehicles…………………………….…29

7. Emission Rates of Light-, and Medium-Heavy-Duty Gas Trucks………………………...38

8. ARB 2006 1.0 g/bhp-hr MHDGT and HHDGT Standards and…………………………..39

U.S. EPA 2007 HDDE and 2008 HDGE Regulations

9. Vehicle Miles Traveled (VMT) and Speed EMFAC2001 Update………………………..47

Tables and Figures

Table 1-1 – On-Road Motor Vehicle Emissions Inventory for Year 2000…………………….4

Table 1-2 – On Road Motor Vehicle Emissions Inventory for Year 2010…….……………….4

Table 1-3 – Emissions Inventory by Air District in Year 2000……….………………………..5

Table 1-4 – Emissions Inventory by Air District in Year 2010….…………………..….……...6

Table 1-5 – Comparison of EMFAC2000 and EMFAC2001 for Year 2000….……………….7

Table 1-6 – Comparison of EMFAC2000 and EMFAC2001 for Year 2010….……………….7

Table 1 – Phase-In Schedule for Partial ZEVs…………………………………………………9

Table 2 – Phase-In Schedule Including all Vehicles up to 8,500 pounds……….…..….………9

Table 3 – Technology Groups and Standards…………………………….………..……….…10

Table 4a – Implementation Schedule for Light-Duty Automobile and….………..…………..11



Light-Duty Truck 1

Table 4b – Implementation Schedule for Light-Duty Truck 2……..………..…..……………12

Table 4c – Implementation Schedule for Medium-Duty Trucks…….…………..……………13

Table 5 – Registered and Unregistered Vehicles by County……………….…………..……..17

Table 6 – Unregistered (Instantaneous and Chronic) Vehicles by County……………………18

Table 7 – Unregistered (Instantaneous and Chronic) Vehicles by County………………....…20

Table 8 – Technology Classification of Juarez Fleet………………………………………….24

Table 9 – Registration Distribution of Mexican Vehicles for 1995….….…..…..…..…..……25

Table 10 – FTP Emissions for San Diego/Imperial Fleet and Juarez Fleet…………….……..26

Table 11 – Mexican Plated Vehicle Border Crossings………………………………………..27

Table 12 – Mexican Plated Vehicle Activity Estimates………………………………………27

Table 13 – Standards for Mexican Certified Heavy-Duty Diesel Trucks…………………….28

Table 14 – Distribution of the Light-Duty Diesel Fleet by Model Year….……..……………29

Table 15 – Emission Standards Applicable to Light-Duty Diesel Powered Vehicles………..30

Table 16a – Proposed Emission Factors vs. EMFAC 2000………………………….……….30

Table 16b – Proposed Emission Factors vs. EMFAC 2000…………………………………..31

Table 16c – Proposed Emission Factors vs. EMFAC 2000…………………………………..32

Table 17a – Comparison of Emission at 50,000 and 100,000 Miles (HC).…..………………33

Tables and Figures (Continued)

Table 17b – Comparison of Emission at 50,000 and 100,000 Miles (CO)………………....34

Table 17c – Comparison of Emission at 50,000 and 100,000 Miles (NOx)…………….….35

Table 17d – Comparison of Emission at 50,000 and 100,000 Miles (PM)…………………36

Table 17e – Comparison of Emission at 50,000 and 100,000 Miles (CO2)………………..37

Table 18a – U.S. EPA 2007 Heavy-Duty Diesel Engine Standards and……………………39



Implementation Schedule

Table 18b – U.S. EPA 2008 Heavy-Duty Gasoline Engine Standards and…………………39



Implementation Schedule

Table 19 – Zero-Mile Emission and Deterioration Rates – HHDT…………………………40

Table 20 – Zero-Mile Emission and Deterioration Rates – MHDT…………………………41

Table 21 – Zero-Mile Emission and Deterioration Rates – LHDT………………………….42

Table 22 – Zero-Mile Emission and Deterioration Rates – Federal HHDT…………………43

Table 23 – Zero-Mile Emission and Deterioration Rates – LHGT………………………….44

Table 24 – Zero-Mile Emission and Deterioration Rates – MHGT…………………………45

Table 25 – Zero-Mile Emission and Deterioration Rates – HHDG/LHV…………………...46

Table 26 – Activity Data Received as of September 2001…………………………………..47

Figure 1 – Relative Evaporative Emission Rates…………………………………………….14

Figure 2 – Percent Unregistered Vehicles (California)………………………………………19

Figure 3 – Increase in NOx Emission with Declining FTP Levels…………………………..21

Figure 4 – Comparison of Emissions with 10% RLHP to A/C On…………………………..22



For the Unified Cycle

Figure 5 – A/C Effect – Statewide……………………………………………………………22

Figure 6 – Statewide VMT Trend…………………………………………………………….47

Figure 7 – Speed Distribution – 7 AM Peak………………………………………………….48

Figure 8 – Speed Distribution – 8 PM Peak…………………………………………………..48

Figure 9 – Speed Distribution – Off Peak…………………………………………………….49

Figure 10 – Carbureted, Fuel Injection, and Throttle-Body HC SCFs………………………..49

Figure 11 – Impact of Speed on Emissions – SFAB in Calendar Year 2000…………………50

Table 1-1

On-Road Motor Vehicle Emissions Inventory for Year 2000 (TPD)

EMFAC2001 (version 2.08)

Statewide
Hcex
HCevap
HC Total
CO
NOx
PM10ex

Pass Cars
386
298
684
6190
569
7

Light Trucks
176
111
287
3325
379
4

Medium Trucks
136
67
203
2055
210
2

Heavy-Gas
48
15
63
709
52
0

Heavy-Diesel
25
N/A
25
119
601
15

Bus
1
N/A
1
7
31
1

Motorcycle
11
9
20
125
3
0

Total
783
500
1283
12530
1845
29









South Coast AB
HCex
HCevap
HC Total
CO
NOx
PM10ex

Pass Cars
104
75
179
1670
151
2

Light Trucks
37
22
59
703
79
1

Medium Trucks
28
14
42
433
41
0

Heavy-Gas
9
3
12
127
11
0

Heavy-Diesel
5
N/A
5
26
133
3

Bus
0
N/A
0
2
10
0

Motorcycle
2
1
3
18
1
0

Total
185
115
300
2979
426
6

Table 1-2

On-Road Motor Vehicle Emissions Inventory for Year 2010 (TPD)

EMFAC2001 (version 2.08)

Statewide
HCex
HCevap
HC Total
CO
NOx
PM10ex

Pass Cars
149
130
279
2731
234
8

Light Trucks
87
90
177
1752
188
6

Medium Trucks
64
54
118
973
131
3

Heavy-Gas
20
13
33
306
32
0

Heavy-Diesel
18
N/A
18
86
395
11

Bus
1
N/A
1
6
30
1

Motorcycle
11
3
14
109
4
0

Total
350
290
640
5963
1014
29









South Coast AB
HCex
HCevap
HC Total
CO
NOx
PM10ex

Pass Cars
37
32
69
689
57
2

Light Trucks
16
17
33
334
35
1

Medium Trucks
13
21
24
193
24
1

Heavy-Gas
4
3
7
56
7
0

Heavy-Diesel
3
N/A
3
17
80
2

Bus
0
N/A
0
2
9
0

Motorcycle
2
2
2
16
1
0

Total
75
63
138
1307
213
6

Table 1-3

Emissions Inventory by Air District (Tons per Day in 2000)

EMFAC2001 (version 2.08)
DISTRICT
HC
CO
Nox
PM10ex







Amador County APCD
3.0
27.2
3.4
0.05

Antelope Valley APCD
10.5
108.5
12.7
0.18

Bay Area AQMD
241.9
2277.0
349.1
5.32

Butte County APCD
11.1
98.0
11.6
0.18

Calaveras County APCD
3.7
30.6
3.4
0.05

Colusa County APCD
1.3
12.0
2.4
0.04

El Dorado County APCD
8.3
78.4
8.7
0.11

Feather River AQMD
7.1
65.4
8.6
0.14

Glenn County APCD
2.0
17.7
2.3
0.04

Great Basin Unified APCD
3.2
28.5
3.4
0.04

Imperial County APCD
10.7
100.4
14.6
0.27

Kern County APCD
3.2
34.9
4.3
0.06

Lake County APCD
5.4
46.7
4.6
0.06

Lassen County APCD
2.5
23.0
2.6
0.03

Mariposa County APCD
1.6
13.7
1.4
0.02

Mendocino County APCD
6.7
59.3
8.1
0.12

Modoc County APCD
1.2
10.5
1.1
0.02

Mojave Desert AQMD
17.6
195.4
24.4
0.39

Monterey Bay Unified APCD
32.0
314.5
46.9
0.77

North Coast Unified APCD
12.0
109.5
13.9
0.20

Northern Sierra AQMD
8.0
72.0
9.0
0.12

Northern Sonoma County APCD
7.2
61.4
9.5
0.15

Placer County APCD
11.6
112.6
14.6
0.21

Sacramento Metropolitan APCD
50.5
491.7
77.5
1.27

San Diego County APCD
103.0
1048.3
148.6
2.49

San Joaquin Valley Unified APCD
144.8
1492.5
246.5
4.17

San Luis Obispo County APCD
11.3
106.1
14.1
0.20

Santa Barbara County APCD
18.8
178.9
22.9
0.34

Shasta County AQMD
9.6
87.3
11.8
0.19

Siskiyou County APCD
5.2
46.8
4.7
0.07

South Coast AQMD
484.8
4790.5
699.3
11.22

Tehama County APCD
3.2
28.7
3.7
0.06

Tuolomne County APCD
4.6
38.9
4.1
0.06

Ventura County APCD
26.3
224.8
29.4
0.42

Yolo/Solano AQMD
10.5
98.2
23.2
0.38







Statewide
1284.4
12529.9
1846.4
29.44

Table 1-4

Emissions Inventory by Air District (Tons per Day in 2010)

EMFAC2001 (version 2.08)
DISTRICT
HC
CO
Nox
PM10ex







Amador County APCD
2.0
17.1
2.6
0.05

Antelope Valley APCD
5.4
56.6
7.4
0.25

Bay Area AQMD
123.0
1124.9
198.5
4.87

Butte County APCD
5.7
49.1
7.1
0.17

Calaveras County APCD
2.5
19.7
2.4
0.05

Colusa County APCD
0.7
5.9
1.5
0.03

El Dorado County APCD
4.5
37.2
4.7
0.11

Feather River AQMD
4.2
38.2
5.5
0.13

Glenn County APCD
1.1
9.9
1.5
0.04

Great Basin Unified APCD
1.9
15.6
2.2
0.04

Imperial County APCD
7.0
63.5
12.1
0.25

Kern County APCD
1.7
19.4
2.7
0.07

Lake County APCD
3.7
30.3
3.3
0.06

Lassen County APCD
1.4
12.3
1.8
0.04

Mariposa County APCD
1.0
7.9
0.9
0.02

Mendocino County APCD
4.0
33.1
5.2
0.11

Modoc County APCD
0.8
6.5
1.0
0.02

Mojave Desert AQMD
9.2
107.4
15.1
0.50

Monterey Bay Unified APCD
15.8
155.0
27.4
0.74

North Coast Unified APCD
7.2
61.7
9.1
0.18

Northern Sierra AQMD
4.3
37.1
5.3
0.11

Northern Sonoma County APCD
3.7
30.4
5.8
0.12

Placer County APCD
5.7
51.8
7.1
0.19

Sacramento Metropolitan APCD
23.9
214.9
37.9
1.06

San Diego County APCD
48.3
472.2
77.2
2.54

San Joaquin Valley Unified APCD
72.3
721.2
144.6
4.05

San Luis Obispo County APCD
5.8
52.4
7.5
0.17

Santa Barbara County APCD
9.2
85.8
13.0
0.33

Shasta County AQMD
5.1
45.9
7.0
0.17

Siskiyou County APCD
2.9
25.8
3.2
0.06

South Coast AQMD
233.2
2176.3
361.0
11.45

Tehama County APCD
1.6
14.6
2.1
0.05

Tuolomne County APCD
2.8
22.6
2.7
0.05

Ventura County APCD
13.3
98.4
15.3
0.41

Yolo/Solano AQMD
4.9
43.2
10.7
0.27







Statewide
639.8
5963.9
1012.4
28.76

Table 1-5

Comparison of EMFAC2000 v. 2.02

 Presented to the Board in May 2000 and Final EMFAC2001 v. 2.08

Year 2000


HC
CO
NOx
PM10ex

Air Basin
2000
2001
2000
2001
2000
2001
2000
2001











Great Basin
3.7
3.2
35.8
28.5
3.7
3.4
0.07
0.04

Lake County
6.7
5.4
59.8
46.7
5.1
4.6
0.09
0.06

Lake Tahoe
4.4
3.5
50.7
36.8
3.3
2.8
0.07
0.04

Mojave Desert
30.3
32.1
301.0
347.1
36.4
42.3
0.53
0.65

Mountain Counties
34.6
28.4
319.0
251.0
33.2
29.8
0.66
0.40

North Central
32.1
32.0
291.1
314.5
40.0
46.9
0.74
0.77

North Coast
32.4
25.8
294.3
230.2
34.6
31.5
0.78
0.47

Northeast Plateau
10.0
8.9
98.1
80.3
9.3
8.4
0.18
0.11

Sacramento Valley
117.3
104.1
1129.4
948.3
165.0
153.0
3.13
2.48

Salton Sea
23.9
24.1
238.7
251.8
31.7
34.5
0.53
0.59

San Diego
117.0
103.0
1102.6
1048.3
150.2
148.6
2.97
2.49

San Francisco
252.3
241.9
2019.7
2277.0
282.2
349.1
5.47
5.32

San Joaquin
165.2
144.8
1764.7
1492.5
268.1
246.5
5.23
4.17

South Central
63.8
56.4
599.8
509.7
78.9
66.3
1.31
0.96

South Coast
563.0
470.5
5685.2
4630.7
788.9
678.6
14.80
10.89











Statewide
1456.7
1284.1
13989.9
12493.4
1930.6
1846.3
36.56
29.44

Table 1-6

 Comparison of EMFAC2000 v. 2.02

 Presented to the Board in May 2000 and Final EMFAC2001 v. 2.08

Year 2010


HC
CO
NOx
PM10ex

Air Basin
2000
2001
2000
2001
2000
2001
2000
2001











Great Basin
2.2
1.9
19.5
15.6
2.7
2.2
0.07
0.04

Lake County
4.6
3.7
38.3
30.3
4.0
3.3
0.10
0.06

Lake Tahoe
2.7
2.1
25.5
19.2
2.4
1.9
0.07
0.04

Mojave Desert
16.3
16.7
160.7
187.3
22.2
25.7
0.60
0.85

Mountain Counties
19.9
16.4
169.1
135.8
21.7
18.2
0.67
0.39

North Central
17.5
15.8
149.0
155.0
22.8
27.4
0.68
0.74

North Coast
18.8
14.9
157.7
125.2
23.8
20.1
0.68
0.41

Northeast Plateau
5.9
5.2
54.2
44.6
7.2
6.0
0.18
0.12

Sacramento Valley
60.1
51.6
536.5
460.0
91.9
78.9
2.74
2.08

Salton Sea
14.0
13.1
134.1
132.4
22.1
22.1
0.52
0.61

San Diego
55.2
48.3
497.2
472.2
75.1
77.2
2.85
2.54

San Francisco
141.7
123.0
1042.5
1124.9
171.0
198.5
5.10
4.87

San Joaquin
83.0
72.3
874.8
721.2
158.8
144.6
4.91
4.05

South Central
31.8
28.3
276.5
236.6
41.9
35.7
1.20
0.91

South Coast
268.2
226.7
2560.3
2103.6
441.6
350.6
14.87
11.07











Statewide
741.9
640
6695.9
5963.9
1109.2
1012.4
35.24
28.78

1.  Adoption of new LEVII and TIERII STANDARDS

Introduction
Since the release of EMFAC2000, programs have been adopted by the Air Resources Board (ARB of Board) that must be reflected in the model.  These programs include modifications to the ARB’s Zero-Emission Vehicle Program (ZEV) and the adoption of some portions of the federal Tier2 Program.  These changes affect all Light-duty Autos (LDA), Light-duty Trucks (LDT), and Medium-duty trucks (MDT) less than 8500 pounds.

Background
Basis of LEVII Program

The LEVII Program was adopted by the ARB in 1998 and called for lower exhaust and evaporative emission standards for all light-duty autos, light-duty trucks, and medium-duty trucks weighing less than 8500 pounds (gross vehicle weight).  The regulation lowered the exhaust emission standards for the Low Emission (LEV) and Ultra-Low Emission (ULEV) vehicle categories, eliminated the Transitional Low Emission Vehicle (TLEV), and created the Super Low Emission (SULEV) and Partial Zero Emission (PZEV) Vehicle categories.  A PZEV is a vehicle with the same exhaust emission standards as a SULEV, however, a PZEV has a durability standard of 150,000 miles, and a “zero” evaporative emission standard.  Table 3 includes the technology groups and standards created by the LEVII program that are currently in EMFAC.

Changes to ZEV Mandate

In January of 2001, the Board modified the requirements of the ZEV program, taking cost and technology challenges into consideration.  The revised program reduced the number of ZEVs required to be produced in the near term, allowed for a phase-in schedule for PZEVs, created a new vehicle class called Advanced Technology PZEVs (ATPZEVs), and increased the ZEV production requirement through 2018.  Table 1 outlines the phase-in schedule for PZEVs.  The Board also stipulated that all vehicles weighing up to 8500 pounds must be included in calculating the total number of ZEVs required to be produced by the manufacturers. This requirement will begin in 2007, and would be phased in over six years.  The implementation schedule is outlined in Table 2.

Table 1.

  Phase-in Schedule for Partial ZEVs

Model Year
Percentage

2003
25

2004
50

2005
75

2006
100

Table 2.

  Phase-in Schedule Including All Vehicles up to 8500 lbs

Model Year
Percentage

2007
17

2008
34

2009
51

2010
68

2011
85

2012
100

Manufacturers have the option of meeting one half of the pure ZEV requirement with ATPZEVs.  An ATPZEV must meet the same emission standards as a conventional PZEV; however, ATPZEVs must also be equipped with an advanced technology system such as compressed natural gas, hybrid-electric, or methanol fuel cell.  This affects the indirect upstream emissions.  For direct tailpipe and evaporative emission inventory purposes, in EMFAC it is assumed that an ATPZEV has the same emissions and activity as a conventional PZEV.  

Incorporating Portions of Federal Tier2 Program Into LEVII

In 1999, the Environmental Protection Agency (EPA) adopted a program similar to California’s LEVII program.  This regulation is referred to as the Tier2 Program, and also requires lower standards for LDAs, LDTs, and MDTs.  While the LEVII standards are generally more stringent, there are instances in the federal program in which vehicles could be certified to lower Tier2 standards.  For this reason, revisions were made to the LEVII program which incorporates those Tier2 elements that are beneficial to California.  These include an intermediate truck standard from 2004-2006 and lower standards for some LDAs beyond 2007.  

There is flexibility in the LEVII program which allows heavier trucks to be phased in over the first few years from 2004-2006.  This means that manufacturers are not required to fully comply with the lower LEVII standards until 2007.  For this reason, some vehicles will continue to be sold at the higher LEVI standards during these early years.  Since the interim Tier2 standard is lower than the LEVI standards, manufacturers are required to make those vehicles available in California.

Another difference in the federal program is that heavier trucks and sport-utility vehicles are allowed to emit at higher rates.  Therefore, manufacturers must certify other vehicles to much lower standards in order to offset these higher emissions.  This will result in some LDAs being cleaner than those required by the LEVII program.  Incorporating these cleaner LDAs and the intermediate truck standard into the LEVII program ensures that the cleanest vehicles available will be sold in California.

Incorporation of Latest Regulations Into EMFAC

The staff of the Mobile Source Control Division (MSCD) who oversee these programs have created implementation schedules that reflect the changes mentioned above.  Taking into account the changes to the ZEV mandate and the incorporation of portions of the federal program into LEVII, Table 3 displays the assumed make up the future fleet.  The table outlines the useful life emissions standards of the existing LEVII vehicles, and the additional Tier2 groups that have been added into EMFAC.  Table 4 gives possible implementation schedules that will apply to these vehicle classes and be used in EMFAC2001.  

Table 3.  Technology Groups and Standards

 
50K
120K
150K

 
HC
CO
NOx
HC
CO
NOx
HC
CO
NOx

LEV
0.075
3.4
0.05
0.090
4.2
0.07




ULEV
0.040
1.7
0.05
0.055
2.1
0.07




Tier2-4*


 
0.070
2.1
0.04




Tier2-3*


 
0.055
2.1
0.03




SULEV


 
0.010
1.0
0.02




PZEV


 


 
0.01
1.0
0.02

ZEV
0
0
0
 
 
 
 
 
 

Tier2-10*
0.160
4.4
0.40
0.230
6.4
0.60




Tier2-9*
0.075
3.4
0.20
0.090
4.2
0.30




Tier2-8*
0.125
3.4
0.14
0.156
4.2
0.20





* EPA Tier2 Technology Groups
Table 4a.  Implementation Schedule for Light-Duty Automobile and Light-Duty Truck 1

Model Yr
LEV I
ULEV I
Tier 2-10
Tier 2-9
Tier 2-8
LEV II
ULEV II
Tier 2-4
Tier2-3
SULEV
PZEV
ATPZEV
ZEV

2003
70.3%
20.0%
0
0
0
0.0%
0.0%
0.0%
0.0%
0
8.4%
0.9%
0.4%

2004
61.0%
0.0%
0
0
0
20.1%
0.0%
0.0%
0.0%
0
16.6%
1.9%
0.4%

2005
12.0%
9.0%
0
0
0
51.3%
0.0%
0.0%
0.0%
0
25.1%
2.2%
0.4%

2006
0.0%
0.0%
0
0
0
40.5%
23.0%
0.0%
0.0%
0
33.0%
3.0%
0.5%

2007
0.0%
0.0%
0
0
0
25.0%
15.0%
19.1%
0.0%
0
36.9%
3.4%
0.6%

2008
0.0%
0.0%
0
0
0
15.0%
25.0%
14.6%
0.0%
0
41.0%
3.8%
0.6%

2009
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
29.0%
0
44.9%
5.2%
0.9%

2010
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
24.4%
0
49.0%
5.6%
1.0%

2011
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
19.8%
0
53.1%
6.1%
1.0%

2012
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
14.2%
0
56.6%
7.8%
1.4%

2013
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
14.2%
0
56.6%
7.8%
1.4%

2014
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
14.2%
0
56.6%
7.8%
1.4%

2015
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
11.1%
0
56.7%
10.3%
1.9%

2016
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
11.1%
0
56.7%
10.3%
1.9%

2017
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
11.1%
0
56.7%
10.3%
1.9%

2018
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
8.0%
0
56.7%
12.9%
2.4%

2019
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
8.0%
0
56.7%
12.9%
2.4%

2020
0.0%
0.0%
0
0
0
4.0%
6.0%
10.0%
8.0%
0
56.7%
12.9%
2.4%

Table 4b.  Implementation Schedule for Light-Duty Truck 2

Model Yr
LEV I
ULEV I
Tier 2-10
Tier 2-9
Tier 2-8
LEV II
ULEV II
Tier 2-4
Tier2-3
SULEV
PZEV
ATPZEV
ZEV

2003
85.0%
15.0%
0
0.0%
0
0.0%
0.0%
0.0%
0
0
0
0
0

2004
0.0%
0.0%
0
75.0%
0
25.0%
0.0%
0.0%
0
0
0
0
0

2005
0.0%
0.0%
0
50.0%
0
50.0%
0.0%
0.0%
0
0
0
0
0

2006
0.0%
0.0%
0
25.0%
0
75.0%
0.0%
0.0%
0
0
0
0
0

2007
0.0%
0.0%
0
0.0%
0
50.0%
50.0%
0.0%
0
0
0
0
0

2008
0.0%
0.0%
0
0.0%
0
40.0%
60.0%
0.0%
0
0
0
0
0

2009
0.0%
0.0%
0
0.0%
0
40.0%
40.0%
20.0%
0
0
0
0
0

2010
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2011
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2012
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2013
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2014
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2015
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2016
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2017
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2018
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2019
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

2020
0.0%
0.0%
0
0.0%
0
35.0%
45.0%
20.0%
0
0
0
0
0

Table 4c.  Implementation Schedule for Medium-Duty Trucks

Model Yr
LEV I
ULEV I
Tier 2-10
Tier 2-9
Tier 2-8
LEV II
ULEV II
Tier 2-4
Tier2-3
SULEV
PZEV
ATPZEV
ZEV

2003
60.00%
40.00%
0.00%
0
0.00%
--
--
0
0
0
0
0
0

2004
0.00%
0
81.50%
0
18.50%
--
--
0
0
0
0
0
0

2005
0.00%
0
63.00%
0
37.00%
--
--
0
0
0
0
0
0

2006
0.00%
0
39.00%
0
61.00%
--
--
0
0
0
0
0
0

2007
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2008
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2009
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2010
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2011
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2012
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2013
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2014
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2015
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2016
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2017
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2018
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2019
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2020
--
--
0.00%
0
0.00%
100.00%
0
0
0
0
0
0
0

2.  EMFAC2001 UPDATE FOR BACKGROUND EVAPORATIVE EMISSIONS

Background

In ARB’s LEVII regulatory process, the concept of a partial zero-emitting vehicle was introduced.  As mentioned in the previous section, PZEVs are vehicles that meet SULEV standards for exhaust, and a “zero” (0.35 gram) evaporative standard. The 0.35 gram standard was designed to be equivalent to background emissions from non-fuel related sources (tires, vinyl, etc.).

Both PZEVs and ZEVs were modeled in EMFAC2000, however, ZEVs were modeled as having no evaporative emissions.  As part of the EMFAC2000 development, the comment was received that ZEVs should be modeled as having background emissions, much like PZEVs.  ARB agreed, and included background emissions for ZEVs in EMFAC2001.

Methodology

Evaporative emissions for PZEVs are assumed to increase with time as the control system deteriorates.  PZEVs are also assumed to have running loss emissions, which are not regulated by the 0.35 gram evaporative standard. In contrast, ZEVs have no running loss emissions.

In summary, the evaporative emissions of ZEVs will be modeled in EMFAC2001 in the same manner as PZEVs, but without deterioration and running losses. The relative emissions are shown in Figure 1 below:

Figure 1.

Relative Evaporative Emission Rates
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3.  ANALYSIS OF UNREGISTERED VEHICLES

Introduction

Understanding and accurately portraying the in-use vehicle population is one of the most important aspects of obtaining accurate emission inventory estimates.   The registered vehicle population accounts for the majority of the vehicles on the road.  However, unregistered vehicles may have a disproportionate effect on the emissions inventory because these vehicles tend to be older and higher emitting.

Background

The College of Engineering, Center for Environmental Research and Technology (CE-CERT) completed a statewide survey of vehicle registration status in the state of California under contract to the ARB.  This study was conducted to estimate the on-road vehicle fleet proportions of registered, unregistered, and out of state vehicles. The unregistered vehicle rates were determined by an extensive field survey conducted at random locations in each county of the state.  This data collection effort was conducted between June and December of 2000.

The main objective of this project was to determine the instantaneous (less than 2 years) and chronic (more than 2 years) unregistered vehicle populations in each county. It was suspected that poorly maintained vehicles may not be able to pass the Smog Check test, and that owners may continue to drive without renewing their registration. For modeling purposes, vehicles that are chronically unregistered are not assumed to benefit from the Inspection and Maintenance (I/M) program. 

Methodology

A comprehensive field survey was conducted to determine the population of unregistered vehicles throughout California.  Sampling was conducted in all fifty-eight California counties, with the sampling in each county being proportional to the county’s population based on data from the 1990 Census (The 2000 Census was not yet available).  A sample size of 116,000 vehicles was selected as the goal.  The proportional sampling plan had a minimum criterion of 200 vehicles per county because of the relatively low probability of finding an unregistered vehicle. The minimum number of sites sampled in each county was ten.

Analysis

The results of the study suggest that the overall average non-registration rate in California is 3.85% with a range of 0% to 6.45%, (see Table 5). The data shown in Table 5 were segregated in terms of registered and unregistered vehicles based on photographic evidence collected.

“Front” means the vehicle’s License Plate Number (LPN) was captured from the front of the vehicle and thus no registration data is available from the picture. “Dealer” indicates the vehicle’s LPN was a paper plate or a dealership plate of a newly purchased vehicle used before the issued license plate is received.  The category “Unknown” was given to photographed vehicles for which the picture quality prevented identification of either month if the vehicle had a registration year of 2000 or the year sticker was missing.

During the sampling period, a vehicle was considered registered if the year sticker was 2001 and unregistered if the year sticker was 1999 or older regardless of the month.  The percent of unregistered vehicles was calculated by dividing the number of unregistered vehicles by the sum of registered vehicles, unregistered vehicles and dealer plates (registration is paid at the time of vehicle purchase, so it was assumed that vehicles with dealer plates were registered).  The data is included in Figure 2.

Figure 2 illustrates how registration status varies throughout the state.  In general higher unregistered rates were found in Southern California as well as the counties surrounding the San Francisco Bay Area.  Assuming that the requirements of the I/M program may influence the non-registration rate, an analysis was performed by I/M area.  Areas that require only emission testing at change of ownership have unregistered rates which range from 0% to 6.45%.  Basic areas that have a biennial test requirement have unregistered rates ranging from 0% to 4.5%, and unregistered operation for those areas that have a mixture of enhanced, basic and change of ownership requirements ranges from under 1% to 5.4%.  

Table 6 shows the breakdown of the unregistered vehicle fractions by county: The term “Instantaneous” is defined as non-registered for less than three months, “Long Term” as three months to two years, and “Chronic” as two years or more.

Conclusions

Registration rates were found to vary from county to county, with the north of the state having generally lower unregistered vehicle operation rates and the south having generally higher rates. The overall statewide average registration rate was found to be 3.85%. for instantaneous, and 0.03% for chronically unregistered.  

Table 5.  Registered and Unregistered Vehicles by County

County
Total
Registered
Unregistered
Dealer
Front
No Plate
Out of state
Unknown state
Unknown
% Unreg

Alameda
3529
2600
95
52
238
1
38
0
505
3.46

Alpine
54
29
2
0
0
0
16
1
6
6.45

Amador
142
118
3
1
8
0
3
0
9
2.46

Butte
561
427
11
3
57
0
9
0
54
2.49

Calaveras
159
127
7
0
10
1
2
0
12
5.22

Colusa
64
53
1
1
2
1
0
0
6
1.82

Contra Costa
2597
1929
42
44
131
3
21
1
426
2.08

Del Norte
234
150
0
1
29
2
30
0
22
0.00

El Dorado
496
379
17
6
33
2
27
1
31
4.23

Fresno
2059
1652
67
33
146
0
2
5
154
3.82

Glenn
132
107
1
0
1
0
0
0
23
0.93

Humboldt
393
288
6
1
37
0
3
0
58
2.03

Imperial
411
234
7
6
34
0
88
0
42
5.37

Inyo
168
130
3
0
11
0
14
1
9
2.26

Kern
1401
1042
46
16
130
1
4
0
162
4.17

Kings
313
204
3
1
23
1
32
3
46
1.44

Lake
153
104
1
1
24
0
3
0
20
0.94

Lassen
125
77
3
0
27
1
3
0
14
3.75

Los Angeles
25835
19718
1082
317
2146
15
217
193
2147
5.12

Madera
323
251
12
3
11
0
6
1
39
4.51

Marin
901
735
13
3
33
1
4
0
112
1.73

Mariposa
155
117
3
1
6
0
2
0
26
2.48

Mendocino
312
242
3
1
26
0
3
0
37
1.22

Merced
699
546
24
7
41
0
12
0
69
4.16

Modoc
56
37
1
0
10
0
1
0
7
2.63

Mono
298
233
5
0
16
0
13
1
30
2.10

Monterey
1218
839
25
17
88
0
36
5
208
2.84

Napa
314
246
8
4
18
0
5
0
33
3.10

Nevada
253
166
5
2
23
0
34
5
18
2.89

Orange
9468
7421
251
169
665
18
142
16
786
3.20

Placer
689
502
16
5
48
0
25
0
93
3.06

Plumas
146
106
2
2
11
0
3
0
22
1.82

Riverside
4262
3026
144
238
94
6
123
20
617
5.13

Sacramento
3337
2573
90
53
233
12
37
3
336
3.31

San Benito
188
142
3
0
8
0
4
5
26
2.07

San Bernardino
4417
3115
117
89
314
11
148
15
608
3.47

San Diego
9584
7226
385
110
708
3
252
17
883
4.15

San Francisco
2840
2154
100
33
226
3
85
6
233
4.37

San Joaquin
1241
885
12
4
102
5
6
22
205
1.33

San Luis Obispo
1057
925
23
3
70
0
15
15
106
2.70

San Mateo
2705
2112
75
35
144
8
60
4
267
3.38

Santa Barbara
1464
1144
37
20
74
0
32
2
155
3.08

Santa Clara
4109
3084
91
74
271
6
43
5
535
2.80

Santa Cruz
875
603
33
7
67
0
9
1
155
5.13

Shasta
866
648
3
7
59
0
20
7
122
0.46

Sierra
36
20
0
0
5
0
6
0
5
0.00

Siskiyou
235
181
0
1
17
0
4
0
32
0.00

Solano
782
570
4
17
58
1
5
3
124
0.68

Sonoma
1404
1100
28
7
54
1
7
10
197
2.47

Stanislaus
1329
1076
40
2
94
1
8
13
95
3.58

Sutter
206
161
4
3
10
0
3
1
24
2.38

Tehama
250
185
2
1
23
0
4
0
35
1.06

Trinity
159
116
0
0
14
0
1
0
28
0.00

Tulare
875
653
6
1
28
0
5
13
169
0.91

Tuolumne
145
101
3
0
17
1
4
2
17
2.88

Ventura
2073
1574
61
43
120
1
22
1
251
3.64

Yolo
502
368
16
0
45
1
5
10
57
4.17

Yuba
218
158
3
1
9
1
4
0
42
1.85

Overall  **
98817
74709
3045
1446
6947
108
1710
408
10550
3.85

** Although images of 116,000 license plates were targeted, information from 98,817 were readable.

Table 6.  Unregistered (Instantaneous and Chronic) Vehicles by County

County
Total Unreg
Instantaneous
Long Term
Chronic
% Instanteous
% Long Term
% Chronic

Alameda
95
58
37
0
61.05
38.95
0.00

Alpine
2
2
0
0
100.00
0.00
0.00

Amador
3
3
0
0
100.00
0.00
0.00

Butte
11
8
3
0
72.73
27.27
0.00

Calaveras
7
6
1
0
85.71
14.29
0.00

Colusa
1
1
0
0
100.00
0.00
0.00

Contra Costa
42
30
12
0
71.43
28.57
0.00

Del Norte
0
0
0
0
0.00
0.00
0.00

El Dorado
17
14
3
0
82.35
17.65
0.00

Fresno
67
53
14
0
79.10
20.90
0.00

Glenn
1
1
0
0
100.00
0.00
0.00

Humboldt
6
2
4
0
33.33
66.67
0.00

Imperial
7
4
3
0
57.14
42.86
0.00

Inyo
3
2
1
0
66.67
33.33
0.00

Kern
46
37
9
0
80.43
19.57
0.00

Kings
3
3
0
0
100.00
0.00
0.00

Lake
1
0
1
0
0.00
100.00
0.00

Lassen
3
2
1
0
66.67
33.33
0.00

Los Angeles
1082
602
475
5
55.64
43.90
0.46

Madera
12
10
1
1
83.33
8.33
8.33

Marin
13
10
3
0
76.92
23.08
0.00

Mariposa
3
1
2
0
33.33
66.67
0.00

Mendocino
3
3
0
0
100.00
0.00
0.00

Merced
24
19
5
0
79.17
20.83
0.00

Modoc
1
1
0
0
100.00
0.00
0.00

Mono
5
4
1
0
80.00
20.00
0.00

Monterey
25
17
7
1
68.00
28.00
4.00

Napa
8
6
2
0
75.00
25.00
0.00

Nevada
5
5
0
0
100.00
0.00
0.00

Orange
251
171
76
4
68.13
30.28
1.59

Placer
16
12
4
0
75.00
25.00
0.00

Plumas
2
2
0
0
100.00
0.00
0.00

Riverside
144
83
60
1
57.64
41.67
0.69

Sacramento
90
50
37
3
55.56
41.11
3.33

San Benito
3
1
2
0
33.33
66.67
0.00

San Bernardino
117
72
44
1
61.54
37.61
0.85

San Diego
385
300
83
2
77.92
21.56
0.52

San Francisco
100
74
25
1
74.00
25.00
1.00

San Joaquin
12
8
4
0
66.67
33.33
0.00

San Luis Obispo
23
19
4
0
82.61
17.39
0.00

San Mateo
75
54
19
2
72.00
25.33
2.67

Santa Barbara
37
27
10
0
72.97
27.03
0.00

Santa Clara
91
55
33
3
60.44
36.26
3.30

Santa Cruz
33
18
15
0
54.55
45.45
0.00

Shasta
3
3
0
0
100.00
0.00
0.00

Sierra
0
0
0
0
0.00
0.00
0.00

Siskiyou
0
0
0
0
0.00
0.00
0.00

Solano
4
3
1
0
75.00
25.00
0.00

Sonoma
28
17
11
0
60.71
39.29
0.00

Stanislaus
40
29
11
0
72.50
27.50
0.00

Sutter
4
2
2
0
50.00
50.00
0.00

Tehama
2
2
0
0
100.00
0.00
0.00

Trinity
0
0
0
0
0.00
0.00
0.00

Tulare
6
6
0
0
100.00
0.00
0.00

Tuolumne
3
2
1
0
66.67
33.33
0.00

Ventura
61
48
13
0
78.69
21.31
0.00

Yolo
16
15
1
0
93.75
6.25
0.00

Yuba
3
3
0
0
100.00
0.00
0.00

Overall
3045
1980
1041
24
65.02
34.19
0.79

Figure  2
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Table 7.  Unregistered (Instantaneous and Chronic) Vehicles by County

County
Total License

Plates w/Readable

Reg. Status
Total

Unreg
Instantaneous
Long Term
Chronic
% Instanteous
% Long Term
% Chronic

Alameda
3529
95
58
37
0
1.64
1.05
0.00

Alpine
54
2
2
0
0
3.70
0.00
0.00

Amador
142
3
3
0
0
2.11
0.00
0.00

Butte
561
11
8
3
0
1.43
0.53
0.00

Calaveras
159
7
6
1
0
3.77
0.63
0.00

Colusa
64
1
1
0
0
1.56
0.00
0.00

Contra Costa
2597
42
30
12
0
1.16
0.46
0.00

Del Norte
234
0
0
0
0
0.00
0.00
0.00

El Dorado
496
17
14
3
0
2.82
0.60
0.00

Fresno
2059
67
53
14
0
2.57
0.68
0.00

Glenn
132
1
1
0
0
0.76
0.00
0.00

Humboldt
393
6
2
4
0
0.51
1.02
0.00

Imperial
411
7
4
3
0
0.97
0.73
0.00

Inyo
168
3
2
1
0
1.19
0.60
0.00

Kern
1401
46
37
9
0
2.64
0.64
0.00

Kings
313
3
3
0
0
0.96
0.00
0.00

Lake
153
1
0
1
0
0.00
0.65
0.00

Lassen
125
3
2
1
0
1.60
0.80
0.00

Los Angeles
25835
1082
602
475
5
2.33
1.84
0.02

Madera
323
12
10
1
1
3.10
0.31
0.31

Marin
901
13
10
3
0
1.11
0.33
0.00

Mariposa
155
3
1
2
0
0.65
1.29
0.00

Mendocino
312
3
3
0
0
0.96
0.00
0.00

Merced
699
24
19
5
0
2.72
0.72
0.00

Modoc
56
1
1
0
0
1.79
0.00
0.00

Mono
298
5
4
1
0
1.34
0.34
0.00

Monterey
1218
25
17
7
1
1.40
0.57
0.08

Napa
314
8
6
2
0
1.91
0.64
0.00

Nevada
253
5
5
0
0
1.98
0.00
0.00

Orange
9468
251
171
76
4
1.81
0.80
0.04

Placer
689
16
12
4
0
1.74
0.58
0.00

Plumas
146
2
2
0
0
1.37
0.00
0.00

Riverside
4262
144
83
60
1
1.95
1.41
0.02

Sacramento
3337
90
50
37
3
1.50
1.11
0.09

San Benito
188
3
1
2
0
0.53
1.06
0.00

San Bernardino
4417
117
72
44
1
1.63
1.00
0.02

San Diego
9584
385
300
83
2
3.13
0.87
0.02

San Francisco
2840
100
74
25
1
2.61
0.88
0.04

San Joaquin
1241
12
8
4
0
0.64
0.32
0.00

San Luis Obispo
1057
23
19
4
0
1.80
0.38
0.00

San Mateo
2705
75
54
19
2
2.00
0.70
0.07

Santa Barbara
1464
37
27
10
0
1.84
0.68
0.00

Santa Clara
4109
91
55
33
3
1.34
0.80
0.07

Santa Cruz
875
33
18
15
0
2.06
1.71
0.00

Shasta
866
3
3
0
0
0.35
0.00
0.00

Sierra
36
0
0
0
0
0.00
0.00
0.00

Siskiyou
235
0
0
0
0
0.00
0.00
0.00

Solano
782
4
3
1
0
0.38
0.13
0.00

Sonoma
1404
28
17
11
0
1.21
0.78
0.00

Stanislaus
1329
40
29
11
0
2.18
0.83
0.00

Sutter
206
4
2
2
0
0.97
0.97
0.00

Tehama
250
2
2
0
0
0.80
0.00
0.00

Trinity
159
0
0
0
0
0.00
0.00
0.00

Tulare
875
6
6
0
0
0.69
0.00
0.00

Tuolumne
145
3
2
1
0
1.38
0.69
0.00

Ventura
2073
61
48
13
0
2.32
0.63
0.00

Yolo
502
16
15
1
0
2.99
0.20
0.00

Yuba
218
3
3
0
0
1.38
0.00
0.00

Overall
98817
3045
1980
1041
24
2.00
1.05
0.0002

4.  AIR CONDITIONING UPDATE FOR EMFAC2001

Background

At the May 2000 Board Hearing, staff was asked to reconsider how air conditioning usage (A/C) is modeled with respect to LEVs. Staff had previously introduced an equation to account for the fact that adding ten percent road load horsepower (RLHP) during vehicle testing does not adequately account for the increases in NOx emission while the air conditioner is engaged.

Air Resources Improvement (AIR) noted that staff’s regression of NOx emissions resulted in an intercept of 0.1 grams per mile. Although this is insignificant in most cases, AIR noted that the effect becomes large with the introduction of vehicles with new emission control technologies. This is shown in the Figure 3 below.  (graphic courtesy of AIR):

Figure 3. Increase in NOx Emissions With Declining FTP Levels
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Staff reviewed the A/C effects on lower-emitting vehicles, and concluded that such large increases were unfounded. Staff has addressed this issue by forcing the regression of the data through zero, as illustrated in Figure 4.  This alternative regression has the benefit of solving the low-emitting vehicle problem, without significantly compromising the statistical relationship. The overall effect of this change is illustrated in Figure 5.

Figure 4.

Comparison of Emissions With 10% RLHP

 To A/C On For the Unified Cycle
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Figure 5.  A/C Effect – Statewide
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5.  UPDATE TO THE MEXICAN VEHICLE INVENTORY

Introduction
Emissions from Mexican vehicles may account for a significant portion of the mobile source inventory in the U.S./Mexico border region.  To characterize the impact of the fleet crossing into California, activity and emissions data from various sources are used.

The ARB collected emissions and activity data from vehicles entering California at the Calexico, Otay Mesa, and San Ysidro Ports of Entry (POE) during the summer of 1999.  During this project, Mexican plated vehicles were tested to determine their emission rates.  All vehicles received an idle test and an under-hood inspection.  A subset also underwent a transient dynamometer test and a further subset had data logging devices capable of recording activity (number of starts, vehicle speed and location) installed. 

In EMFAC2000, the results of a study conducted in Juarez were used to determine the inventory of Mexican-plated vehicles.  During this study, conducted by Colorado State University, emissions data were collected from vehicles originating in Juarez, Mexico and entering El Paso, Texas.  The data collected in the current San Diego/Imperial study is used in EMFAC2001.

Emissions

To determine the current and future Mexican vehicle fleet composition, the Juarez fleet was disaggregated (after the U.S. and Canadian vehicles were removed from the dataset) into four technology groups:

· Carbureted, non-catalyst (CN);

· Carbureted, Oxidation Catalyst equipped (COx);

· Carbureted, Three-way Catalyst equipped (CTw); and

· Fuel Injected, Three-way Catalyst equipped (FTw)

These technology groups are retained in EMFAC2001.

Table 8 presents the technology group/model year matrix with each year normalized to 100 percent.  Table 9 shows the technology fractions by age, as well as model year/age registration distribution included in EMFAC2001.
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pre-63

0.56%

0.00%

0.00%

0.00%

0.56%

63

0.56%

0.00%

0.00%

0.00%

0.56%

64

0.56%

0.00%

0.00%

0.00%

0.56%

65

0.56%

0.00%

0.00%

0.00%

0.56%

66

0.56%

0.00%

0.00%

0.00%

0.56%

67

0.56%

0.00%

0.00%

0.00%

0.56%

68

0.56%

0.00%

0.00%

0.00%

0.56%

69

0.56%

0.00%

0.00%

0.00%

0.56%

70

0.56%

0.00%

0.00%

0.00%

0.56%

71

2.23%

0.00%

0.00%

0.00%

2.23%

72

0.56%

0.00%

0.00%

0.00%

0.56%

73

1.12%

0.00%

0.00%

0.00%

1.12%

74

1.12%

0.00%

0.00%

0.00%

1.12%

75

0.56%

1.12%

0.00%

0.00%

1.68%

76

0.56%

1.12%

0.00%

0.00%

1.68%

77

0.56%

1.12%

0.00%

0.00%

1.68%

78

1.12%

6.70%

0.00%

0.00%

7.82%

79

1.12%

6.70%

0.00%

0.00%

7.82%

80

0.00%

6.15%

0.56%

0.00%

6.70%

81

0.00%

3.07%

3.35%

0.84%

7.26%

82

0.00%

3.07%

3.35%

0.84%

7.26%

83

0.00%

3.07%

4.47%

1.96%

9.50%

84

0.00%

3.07%

4.47%

1.96%

9.50%

85

0.00%

0.56%

2.23%

3.07%

5.87%

86

0.00%

0.56%

2.23%

3.07%

5.87%

87

0.00%

0.00%

1.12%

4.47%

5.59%

88

0.00%

0.00%

0.00%

5.03%

5.03%

89

0.00%

0.00%

0.00%

2.23%

2.23%

90

0.00%

0.00%

0.00%

1.68%

1.68%

91

0.00%

0.00%

0.00%

0.56%

0.70%

92

0.00%

0.00%

0.00%

0.56%

0.70%

93

0.00%

0.00%

0.00%

1.12%

0.70%

94

0.00%

0.00%

0.00%

0.56%

0.70%

Table 8. Technology Classification of Juarez Fleet.

Table 9. Registration Distribution of Mexican Vehicles for 1995.
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To compare the emissions of the vehicles tested at the California border with those tested at the Juarez/El Paso border, the transient emissions of the San Diego/Imperial vehicles collected over the RG240 cycle were converted to FTP emissions. The same equation was used to convert the IM240 emissions from the Juarez vehicles to FTP emissions (See Table 10). 

Table 10. FTP Emissions for San Diego/Imperial Fleet and Juarez Fleet.
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Activity
The U.S. Customs Service monitors the number of vehicles entering California each year.  The Customs Service also tracks the fraction of the fleet crossing the border with Mexican plates.  The total number of vehicles (including California and Mexican plated vehicles) traveling north into California from Mexico in fiscal year 1995 was multiplied by the percentage of Mexican plated cars in order to approximate the population of Mexican plated vehicles.  

Andrade is the smallest of the five border crossings from Mexico to California and is located in southeast Imperial County.  The number of Mexican passenger cars entering California from Mexico is estimated to be 126,753 annually (about 24.0 percent).

Calexico is also located in Imperial County.  The annual number of Mexican passenger cars entering Calexico is approximately 2,982,623 (about 40.7 percent).

Otay Mesa is located in southwestern San Diego County.  The annual number of fleet Mexican plated passenger vehicles is about 1,317,769 (28.7 percent).

San Ysidro is in the extreme southwestern corner of San Diego County.  This is the most active U.S. Customs border station.  Approximately 3,472,262 Mexican plated passenger cars cross into California annually (25.1 percent). 

Tecate is in central San Diego County.  The annual number of Mexican plated cars entering California is estimated at 298,021 (28.6 percent).

Table 11 shows the daily population of Mexican plated vehicles traveling northbound to California through the five border crossings.  Table 12 includes the average number of miles per day driven, and the number of engine starts per day, captured by the data logging devices.    

Fuel effects for Mexican plated vehicles in EMFAC are assumed to be the same as those for vehicles registered in San Diego and Imperial counties.  Additionally, other activity estimates including the distribution of soak times, and speed, are assumed to be the same as for California vehicles of the same vintage. 

Table 11. Mexican Plated Vehicle Border Crossings.
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Table 12. Mexican Plated Vehicle Activity Estimates.
Test Site
Miles/day/veh in CA
# of engine starts

Calexico
23.7
3.6

Otay Mesa
27.7
2.0

San Ysidro
24.8
2.5

Mexican Plated Trucks

Trucks built and certified in Mexico are also modeled in EMFAC2001.  These vehicles are assumed to have the same age distribution and technology fractions of California certified diesel trucks registered in San Diego and Imperial Counties.  Mexican certified trucks are assumed to emit at the same rate as California trucks up to calendar year 2000 based on their equivalent certification standards. The diesel truck standards for Mexico are listed in Table 13.

The number of Mexican plated trucks assumed to cross the border into California is based on a U.S. General Accounting Office report (GAO/RCED-97-68), which states that approximately 2,000 trucks cross daily into the U.S. at Otay Mesa and 650 at the Calexico point of entry.

Table 13.  Standards for Mexican Certified Heavy-Duty Diesel Trucks. 
Model Year
Emissions Standards (g/brake*hp*hr)



HC
CO
NOx
PM

1993
1.3
15.5
5.0
0.25

1994-1997





Heavy heavy urban buses
1.3
15.5
5.0
0.07

Medium-heavy, light and other urban buses
1.3
15.5
5.0
0.10

1998+





Heavy heavy urban buses
1.3
15.5
4.0*
0.05

Medium-heavy, light and other urban buses
1.3
15.5
4.0
0.10

*This standard is subject to revision according to U.S. EPA requirements, however, the standard will not exceed 5.0.

6.  UPDATE OF EMISSION RATES FOR LIGHT-DUTY DIESEL VEHICLES 

Methodology

This analysis includes 158 light-duty diesel vehicles, ranging from the1977 to 1993 model year.  139 of these vehicles were tested over the Federal Test Procedure (FTP) at the ARB’s Haagen-Smit Laboratory (HSL) during various test projects. The remaining 19 vehicles were tested at CE-CERT in Riverside.  The distribution of the test fleet by model year is shown in Table 14.

Table 14.

  Distribution of the Light-Duty Diesel Test Fleet By Model Year.

Model Year
Tested




1977
1

1979
2

1980
32

1981
31

1982
34

1883
32

1984
23

1985
1

1993
1

Total
158

Analysis

An Analysis of Variance was performed on the emissions of each test sequence (each bag or mode of the FTP) to determine whether emissions vary as a function of odometer, model year or vehicle class.  The results of this analysis indicated that emissions did not vary by odometer or vehicle class, however, a significant difference was found between the 1980-82, 1983, and 1984 model year groups.  Table 15 shows the emissions standards applicable to light-duty diesel powered vehicles.

Average emissions rates were calculated for each model year group.  Table 16 compares the EMFAC2001 zero-mile emission rates and deterioration rates with those in EMFAC2000 at 50,000 and 100,000 miles.

Table 15.

Emissions Standards Applicable To Light-Duty Diesel Powered Vehicles.

Model Year
HC (g/mi) @ 50k
Nox (g/mi) @ 50k
PM (g/mi) @ 50K

1980-1981
.39
1.0
-

1982
.39
0.4
-

1983-1984
.39
0.4
-

1985
.39
0.4
0.4

1986-1987
.39
0.4
0.2

1988-2003
.39
0.4
0.08

TABLE 16(a)

Proposed Emission Factors vs. EMFAC 2000


HC
HC
CO
CO

 
Proposed
EMFAC 2000
Proposed
EMFAC 2000

 
ZM
DR
ZM
DR
ZM
DR
ZM
DR


Gm/mi
gm/10kmi
gm/mi
gm/10kmi
gm/mi
gm/10kmi
gm/mi
gm/10kmi

Pre-1975









Bag 1
1.310
0
0.457
0.0268
2.600
0
1.511
0.0756

Bag 2
0.870
0
0.405
0.0212
1.830
0
1.178
0.0529

Bag 3
0.730
0
0.266
0.0242
0.730
0
1.227
0.0643

1975-79
 



 




Bag 1
1.310
0
0.457
0.0397
2.600
0
1.511
0.0844

Bag 2
0.870
0
0.405
0.0317
1.830
0
1.178
0.0605

Bag 3
0.730
0
0.266
0.0332
0.730
0
1.227
0.0718

1980









Bag 1
0.463
0
0.391
0.0299
1.602
0
1.226
0.0647

Bag 2
0.388
0
0.280
0.0410
1.274
0
1.060
0.0276

Bag 3
0.328
0
0.230
0.0299
1.172
0
0.958
0.0371

1981









Bag 1
0.463
0
0.391
0.0299
1.602
0
1.226
0.0647

Bag 2
0.388
0
0.280
0.0410
1.274
0
1.060
0.0276

Bag 3
0.328
0
0.230
0.0299
1.172
0
0.958
0.0371

1982









Bag 1
0.463
0
0.391
0.0299
1.602
0
1.226
0.0647

Bag 2
0.388
0
0.280
0.0410
1.274
0
1.060
0.0276

Bag 3
0.328
0
0.230
0.0299
1.172
0
0.958
0.0371

1983









Bag 1
0.292
0
0.391
0.0299
1.660
0
1.660
0.0647

Bag 2
0.225
0
0.280
0.0401
1.236
0
1.236
0.0276

Bag 3
0.175
0
0.230
0.0299
1.103
0
1.103
0.0371

1984-92









Bag 1
0.475
0
0.520
0.0398
1.717
0
1.226
0.0647

Bag 2
0.384
0
0.374
0.0534
1.965
0
1.060
0.0276

Bag 3
0.306
0
0.307
0.0398
1.732
0
0.958
0.0371

1993+









Bag 1
0.170
0
0.326
0.0249
1.120
0
0.717
0.0378

Bag 2
0.100
0
0.234
0.0334
0.900
0
0.620
0.0161

Bag 3
0.080
0
0.192
0.0249
0.750
0
0.560
0.0217

TABLE 16(b)

Proposed Emission Factors vs. EMFAC 2000.


NOX
NOX
PART
PART

 
Proposed
EMFAC 2000
Proposed
EMFAC 2000

 
ZM
DR
ZM
DR
ZM
DR
ZM
DR


Gm/mi
gm/10kmi
gm/mi
gm/10kmi
gm/mi
Gm/10kmi
g/mi
g/10kmi

Pre-1975









Bag 1
1.580
0
1.698
0.0413
1.464
0
0.0000
0

Bag 2
1.790
0
1.560
0.0461
0.808
0
0.7000
0

Bag 3
1.560
0
1.566
0.0413
1.045
0
0.0000
0

1975-79









Bag 1
1.580
0
1.698
0.0493
1.464
0
0.0000
0

Bag 2
1.790
0
1.560
0.0525
0.808
0
0.7000
0

Bag 3
1.560
0
1.566
0.0477
1.045
0
0.0000
0

1980









Bag 1
1.480
0
1.279
0.0409
0.754
0
0.0000
0

Bag 2
1.569
0
1.402
0.0620
0.414
0
0.7000
0

Bag 3
1.385
0
1.196
0.0409
0.497
0
0.0000
0

1981









Bag 1
1.480
0
1.279
0.0409
0.754
0
0.0000
0

Bag 2
1.569
0
1.402
0.0620
0.414
0
0.2567
0

Bag 3
1.385
0
1.196
0.0409
0.497
0
0.0000
0

1982









Bag 1
1.480
0
1.279
0.0409
0.754
0
0.0000
0

Bag 2
1.569
0
1.402
0.0620
0.414
0
0.2567
0

Bag 3
1.385
0
1.196
0.0409
0.497
0
0.0000
0

1983









Bag 1
1.386
0
1.279
0.0409
0.626
0
0.0000
0

Bag 2
1.342
0
1.402
0.0620
0.378
0
0.2567
0

Bag 3
1.304
0
1.196
0.0409
0.401
0
0.0000
0

1984-92









Bag 1
1.264
0
0.853
0.0273
0.792
0
0.0000
0

Bag 2
1.139
0
0.935
0.0414
0.317
0
0.2567
0

Bag 3
1.089
0
0.797
0.0273
0.402
0
0.0000
0

1993+









Bag 1
1.480
0
0.853
0.0273
0.113
0
0.0000
0

Bag 2
1.500
0
0.935
0.0414
0.078
0
0.2567
0

Bag 3
1.410
0
0.797
0.0273
0.083
0
0.0000
0

TABLE 16(c)

Proposed Emission Factors vs. EMFAC 2000


CO2
CO2

 
Proposed
EMFAC 2000

 
ZM
DR
ZM
DR


gm/mi
gr/10kmi
gm/mi
gm/10kmi

Pre-1975





Bag 1
442.40
0
392.43
0

Bag 2
385.93
0
455.10
0

Bag 3
368.40
0
375.13
0

1975-79
 




Bag 1
442.40
0
392.43
0

Bag 2
385.93
0
455.10
0

Bag 3
368.40
0
375.13
0

1980





Bag 1
442.40
0
392.43
0

Bag 2
385.93
0
455.10
0

Bag 3
368.40
0
375.13
0

1981





Bag 1
442.40
0
381.60
0

Bag 2
385.93
0
437.55
0

Bag 3
368.40
0
364.87
0

1982





Bag 1
442.40
0
381.60
0

Bag 2
385.93
0
437.55
0

Bag 3
368.40
0
364.87
0

1983





Bag 1
441.11
0
381.60
0

Bag 2
380.71
0
437.55
0

Bag 3
365.42
0
364.87
0

1984-92





Bag 1
397.84
0
345.72
0

Bag 2
345.72
0
397.84
0

Bag 3
329.88
0
329.88
0

1993+





Bag 1
397.84
0
345.72
0

Bag 2
345.72
0
397.84
0

Bag 3
329.88
0
329.88
0

TABLE 17(a)

Comparison of Emissions at 50,000 and 100,000 Miles


H Y D R O C A R B O N S


50K Mile Emission Rates
100K Mile Emission Rates

 
Proposed
EMFAC2000
% Difference
Proposed
EMFAC2000
%  Difference

Pre-1975







Bag 1
1.310
0.591
-121.66
1.310
0.725
-80.69

Bag 2
0.870
0.511
-70.25
0.870
0.617
-41.00

Bag 3
0.730
0.387
-88.63
0.730
0.508
-43.70

1975-79
 
 
 
 
 
 

Bag 1
1.310
0.656
-99.85
1.310
0.854
-53.40

Bag 2
0.870
0.564
-54.39
0.870
0.722
-20.50

Bag 3
0.730
0.432
-68.98
0.730
0.598
-22.07

1980
 
 
 
 
 
 

Bag 1
0.463
0.541
14.34
0.463
0.690
32.90

Bag 2
0.388
0.485
20.00
0.388
0.690
43.77

Bag 3
0.328
0.380
13.57
0.328
0.529
38.00

1981
 
 
 
 
 
 

Bag 1
0.463
0.541
14.34
0.463
0.690
32.90

Bag 2
0.388
0.485
20.00
0.388
0.690
43.77

Bag 3
0.328
0.380
13.57
0.328
0.529
38.00

1982
 
 
 
 
 
 

Bag 1
0.463
0.541
14.34
0.463
0.690
32.90

Bag 2
0.388
0.485
20.00
0.388
0.690
43.77

Bag 3
0.328
0.380
13.57
0.328
0.529
38.00

1983
 
 
 
 
 
 

Bag 1
0.292
0.541
45.98
0.292
0.690
57.68

Bag 2
0.225
0.481
53.17
0.225
0.681
66.96

Bag 3
0.175
0.380
53.89
0.175
0.529
66.92

1984-92
 
  
 
 
 
 

Bag 1
0.475
0.719
33.94
0.475
0.918
48.26

Bag 2
0.384
0.641
40.09
0.384
0.908
57.71

Bag 3
0.306
0.506
39.53
0.306
0.705
56.60

1993+
 
 
 
 
 
 

Bag 1
0.170
0.451
62.26
0.170
0.575
70.43

Bag 2
0.100
0.401
75.06
0.100
0.568
82.39

Bag 3
0.080
0.317
74.72
0.080
0.441
81.86

TABLE 17(b)

Comparison of Emissions at 50,000 and 100,000 miles


C A R B O N   M O N O X I D E


50K Mile Emission Rates
100K Mile Emission Rates

 
Proposed
EMFAC 2000
% Difference
Proposed
EMFAC 2000
% Difference

Pre 1975


 


 

Bag 1
2.600
1.889
-38
2.600
2.267
-15

Bag 2
1.830
1.443
-27
1.830
1.707
-7

Bag 3
0.730
1.549
53
0.730
1.870
61

1975-79
 
 
 
 
 
 

Bag 1
2.600
1.933
-35
2.600
2.355
-10

Bag 2
1.830
1.481
-24
1.830
1.783
-3

Bag 3
0.730
1.586
54
0.730
1.945
62

1980
 
 
 
 
 
 

Bag 1
1.602
1.550
-3
1.602
1.873
14

Bag 2
1.274
1.198
-6
1.274
1.336
5

Bag 3
1.172
1.144
-2
1.172
1.329
12

1981
 
 
 
 
 
 

Bag 1
1.602
1.550
-3
1.602
1.873
14

Bag 2
1.274
1.198
-6
1.274
1.336
5

Bag 3
1.172
1.144
-2
1.172
1.329
12

1982
 
 
 
 
 
 

Bag 1
1.602
1.550
-3
1.602
1.873
14

Bag 2
1.274
1.198
-6
1.274
1.336
5

Bag 3
1.172
1.144
-2
1.172
1.329
12

1983
 
 
 
 
 
 

Bag 1
1.602
1.984
19
1.602
2.307
31

Bag 2
1.274
1.374
7
1.274
1.512
16

Bag 3
1.172
1.289
9
1.172
1.474
20

1984-92
 
 
 
 
 
 

Bag 1
1.717
1.550
-11
1.717
1.873
8

Bag 2
1.965
1.198
-64
1.965
1.336
-47

Bag 3
1.732
1.144
-51
1.732
1.329
-30

1993+
 
 
 
 
 
 

Bag 1
1.120
0.906
-24
1.120
1.095
-2

Bag 2
0.900
0.701
-28
0.900
0.781
-15

Bag 3
0.750
0.669
-12
0.750
0.777
3

TABLE 17(c)

Comparison of Emissions at 50,000 and 100,000 miles


O X I D E S   O F   N I T R O G E N


50K Mile Emission Rates
100K Mile Emission Rates

 
Proposed
EMFAC 2000
% Difference
Proposed
EMFAC 2000
% Difference

Pre 1975







Bag 1
1.465
1.905
17
1.580
2.111
25

Bag 2
1.790
1.791
0
1.790
2.021
11

Bag 3
1.560
1.773
12
1.560
1.979
21

1975-79
 
 
 
 
 
 

Bag 1
1.580
1.945
19
1.580
2.191
28

Bag 2
1.790
1.823
2
1.790
2.085
14

Bag 3
1.560
1.805
14
1.560
2.043
24

1980
 
 
 
 
 
 

Bag 1
1.480
1.484
0
1.480
1.688
12

Bag 2
1.569
1.712
8
1.569
2.022
22

Bag 3
1.385
1.401
1
1.385
1.605
14

1981
 
 
 
  
 
 

Bag 1
1.480
1.484
0
1.480
1.688
12

Bag 2
1.569
1.712
8
1.569
2.022
22

Bag 3
1.385
1.401
1
1.385
1.605
14

1982
 
 
 
 
 
 

Bag 1
1.480
1.484
0
1.480
1.688
12

Bag 2
1.569
1.712
8
1.569
2.022
22

Bag 3
1.385
1.401
1
1.385
1.605
14

1983
 
 
 
 
 
 

Bag 1
1.386
1.484
7
1.386
1.688
18

Bag 2
1.342
1.712
22
1.342
2.022
34

Bag 3
1.304
1.401
7
1.304
1.605
19

1984-92
 
 
 
 
 
 

Bag 1
1.264
0.990
-28
1.264
1.126
-12

Bag 2
1.139
1.142
0
1.139
1.349
16

Bag 3
1.089
0.934
-17
1.089
1.070
-2

1993+
 
 
 
 
 
 

Bag 1
1.480
0.990
-50
1.480
1.126
-31

Bag 2
1.500
1.142
-31
1.500
1.349
-11

Bag 3
1.410
0.934
-51
1.410
1.070
-32

TABLE 17(d)

Comparison of Emissions at 50,000 and 100,000 miles


P A R T I C U L A T E   M A T TE R


50K Mile Emission Rates
100K Emission Rates

 
Proposed
EMFAC 2000
% Difference
Proposed
EMFAC 2000
% Difference

Pre-1975







Bag 1
1.464
0
NA
1.464
0
NA

Bag 2
0.808
0.7
-15
0.808
0.7
-15

Bag 3
1.045
0
NA
1.045
0
NA

1975-79
 
 
 
 
 
 

Bag 1
1.464
0
NA
1.464
0
NA

Bag 2
0.808
0.7
-15
0.808
0.7
-15

Bag 3
1.045
0
NA
1.045
0
NA

1980
 
 
 
 
 
 

Bag 1
0.754
0
NA
0.754
0
NA

Bag 2
0.414
0.7
41
0.414
0.7
41

Bag 3
0.497
0
NA
0.497
0
NA

1981
 
 
 
 
 
 

Bag 1
0.754
0
NA
0.754
0
NA

Bag 2
0.414
0.2567
-61
0.414
0.2567
-61

Bag 3
0.497
0
NA
0.497
0
NA

1982
 
 
 
 
 
 

Bag 1
0.754
0
NA
0.754
0
NA

Bag 2
0.414
0.2567
-61
0.414
0.2567
-61

Bag 3
0.497
0
NA
0.497
0
NA

1983
 
 
  
 
 
 

Bag 1
0.626
0
NA
0.626
0
NA

Bag 2
0.378
0.2567
-47
0.378
0.2567
-47

Bag 3
0.401
0
NA
0.401
0
NA

1984-92
 
 
 
 
 
 

Bag 1
0.792
0
NA
0.792
0
NA

Bag 2
0.317
0.2567
-23
0.317
0.2567
-23

Bag 3
0.402
0
NA
0.402
0
NA

1993+
 
 
 
 
 
 

Bag 1
0.113
0
NA
0.113
0
NA

Bag 2
0.078
0.2567
70
0.078
0.2567
70

Bag 3
0.083
0
NA
0.083
0
NA

TABLE 17(e)

Comparison of Emissions at 50,000 and 100,000 miles


C A R B O N   D I O X I D E


50K Mile Emission Rates
100K Mile Emission Rates

 
Proposed
EMFAC 2000
% Difference
Proposed
EMFAC 2000
% Difference

Pre 1975


 


 

Bag 1
442.40
392.43
13
442.4
392.43
-13

Bag 2
385.93
455.1
-15
385.93
455.1
15

Bag 3
368.40
375.13
-2
368.4
375.13
2

1975-79
 
 
 
 
 
 

Bag 1
442.40
392.43
13
442.4
392.43
-13

Bag 2
385.93
455.1
-15
385.93
455.1
15

Bag 3
368.40
375.13
-2
368.4
375.13
2

1980
 
 
 
 
 
 

Bag 1
442.40
392.43
13
442.4
392.43
-13

Bag 2
385.93
455.1
-15
385.93
455.1
15

Bag 3
368.40
375.13
-2
368.4
375.13
2

1981
 
 
 
 
 
 

Bag 1
442.40
381.6
16
442.4
381.6
-16

Bag 2
385.93
437.55
-12
385.93
437.55
12

Bag 3
368.40
364.87
1
368.4
364.87
-1

1982
 
 
 
 
 
 

Bag 1
442.40
381.6
16
442.4
381.6
-16

Bag 2
385.93
437.55
-12
385.93
437.55
12

Bag 3
368.40
364.87
1
368.4
364.87
-1

1983
 
 
 
 
 
 

Bag 1
441.11
381.6
16
441.11
381.6
-16

Bag 2
380.71
437.55
-13
380.71
437.55
13

Bag 3
365.42
364.87
0
365.42
364.87
0

1984-92
 
 
 
 
 
 

Bag 1
397.84
345.72
15
397.84
345.72
-15

Bag 2
345.72
397.84
-13
345.72
397.84
13

Bag 3
329.88
329.88
0
329.88
329.88
0

1993+
 
 
 
 
 
 

Bag 1
397.84
345.72
15
397.84
345.72
-15

Bag 2
345.72
397.84
-13
345.72
397.84
13

Bag 3
329.88
329.88
0
329.88
329.88
0

7.  EMISSION RATES OF LIGHT-, AND MEDIUM-HEAVY-DUTY GAS TRUCKS
Background

Newly available emission data collected by the Air Resources Board and the U.S. EPA were merged and grouped on the basis of emissions standards to update the emission factors for light heavy-duty gasoline powered trucks (LHDGT).  

Methodology

The bag specific emission results from repeated tests of individual vehicles were averaged and for each model year group, the average emissions were plotted against the vehicle’s cumulative mileage.  An equation was derived to obtain the zero mile emissions and a deterioration rate (the increase in emissions as a function of usage expressed as grams per mile per ten thousand miles).

Only one pre-1977 truck was tested.  Therefore, the emission rate of this vehicle was used to represent the zero mile emission rates of all uncontrolled (pre-1977) vehicles.  The deterioration rate for these vehicles was assumed to be zero.

LHDGT were reclassified as medium-duty vehicles by ARB in 1995.  Therefore, these vehicles will have to meet LEV standards in 2002, ULEV standards in 2004 and more stringent standards imposed by the U.S. EPA beginning in 2008. The emission rates of the LEV and ULEV LHDGTs were estimated by applying the ratio of the current and proposed standards to the current emission rates.  The emission rates of the EPA2008 group were similarly calculated by applying the ratio of the standards to the ULEV group.

The zero mile emission rates for pre-1998 medium heavy-duty trucks were estimated by multiplying the zero mile emission rates for light-heavy duty trucks by a gram per brake horsepower-hour to gram per mile conversion factor.

The deterioration rates for medium heavy-duty gasoline trucks were assumed to be the same as those for light-heavy duty gas trucks.  Medium heavy-duty gasoline truck standard did not change until 1998 when a 4.0 g/bhp-hr HC+NOx standard was implemented.  This standard will be further lowered in 2004 when a 2.0 g/bhp-hr HC+NOx is scheduled to take effect.  Both of these changes were incorporated into the medium heavy-duty gasoline truck emission rates using the ratios of the respective standards.

8.  ARB 2006 1.0 g/bhp-hr MHDGT and HHDGT Standards and

U.S. EPA 2007 HDDE and 2008 HDGE Regulations
The Air Resources Board recently adopted a 1.0 g/bhp-hr HC+NOx standard for medium and heavy heavy-duty gasoline trucks which will take effect beginning with the 2006 model year.  To reflect this new standard in EMFAC2001, the zero mile emission rates of HC and NOx for the 2006 and 2007 model years were calculated by multiplying the sum of the zero mile rates of the two pollutants for the 2005 model year by the ratios of the new standards to the standards for the 2005 model year. The deterioration rates of the two pollutants for the 2006 and 2007 model years were assumed to remain unchanged from those of the 2005 model year.

In December of 2000, the U.S. EPA adopted new emission standards for heavy-duty diesel and gasoline engines.  Table 18a and 18b summarize the 2007 diesel and 2008 gasoline engine standards, respectively, as well as the implementation schedules.

Table 18(a)  U.S. EPA 2007 Heavy-Duty Diesel Engine Standards and Implementation Schedule


Standards
Phase-in by Model Year


(g/bhp-hr)
2007
2008
2009
2010

NMHC
0.20
50%
50%
50%
100%

Nox
0.14
50%
50%
50%
100%

PM
0.01
100%
100%
100%
100%

Table 18(b)  U.S. EPA 2008 Heavy-Duty Gasoline Engine Standards and Implementation Schedule


Standards
Phase-in by Model Year


(g/bhp-hr)
2008
2009

NMHC
0.20
50%
100%

Nox
0.14
50%
100%

PM
0.01
50%
100%

In order to incorporate these standards into EMFAC2001, the zero mile emission rates for 2007 and later heavy-duty diesel trucks were estimated from those for the 2006 model year using the ratios of applicable standards.  For a partial implementation year, the applicable standard of a pollutant equals the composite of the 2006 and 2007 standard.  The deterioration rates of 2007 and later model years were assumed to remain the same as those for the 2006 model year.

A similar procedure was followed in estimating the zero mile emission rates and deterioration rates for 2008 and later heavy-duty gasoline trucks, with the exception that the calculations were based on the 2007 model year rates.

The estimated zero mile emission rates and deterioration rates corresponding to the U.S. EPA 2007 diesel engine standards are shown in Tables 19 to 22 and those corresponding to the U.S. EPA 2008 gasoline engine standards in Tables 23 to 25.

Table 19 Zero-Mile Emission (ZM) and Deterioration (DR) Rates – HHDT

Zero-Mile Emission (g/mi) and Deterioration Rates (g/mi per 10000 mi)

California - Heavy-Heavy-Diesel Trucks

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR











Pre 1975
1.60
0.018
8.36
0.095
28.52
0.012
1.98
0.016

1975-76
1.45
0.018
7.81
0.098
27.17
0.013
1.85
0.016

1977-79
1.45
0.019
7.81
0.101
27.17
0.013
1.85
0.017

1980-83
1.45
0.020
7.81
0.108
27.17
0.014
1.85
0.018

1984-86
0.74
0.011
4.87
0.074
20.18
0.011
1.18
0.012

1987-90
0.34
0.009
2.48
0.065
16.79
0.015
0.84
0.008

1991-93
0.28
0.009
1.74
0.056
15.97
0.030
0.51
0.009

1994-97
0.19
0.016
0.84
0.068
19.06
0.042
0.32
0.010

1998
0.18
0.014
0.63
0.049
23.01
0.037
0.26
0.007

1999-02
0.18
0.009
0.63
0.031
13.36
0.013
0.21
0.003

2003
0.14
0.003
1.01
0.023
6.68
0.007
0.26
0.003

2004-06
0.14
0.003
1.01
0.023
6.68
0.007
0.26
0.003

EPA2007
0.039
0.003
0.283
0.023
0.668
0.007
0.026
0.003

Table 20 Zero-Mile Emission (ZM) and Deterioration (DR) Rates – MHDT

Zero-Mile Emission (g/mi) and Deterioration Rates (g/mi per 10000 mi)

California – Medium-Heavy-Diesel Trucks

MY GROUP
HC
CO
NOX
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR











Pre 1975
0.34
0.011
3.17
0.100
18.50
0.032
1.07
0.016

1975-76
0.34
0.011
3.17
0.100
18.50
0.032
1.07
0.016

1977-79
0.34
0.011
3.17
0.100
18.50
0.032
1.07
0.016

1980-83
0.34
0.011
3.17
0.100
18.50
0.032
1.07
0.016

1984-86
0.33
0.014
2.99
0.131
17.91
0.043
1.00
0.021

1987-90
0.21
0.016
1.80
0.140
15.74
0.034
0.73
0.017

1991-93
0.18
0.018
1.43
0.139
13.11
0.078
0.45
0.022

1994-97
0.11
0.017
0.78
0.121
11.55
0.048
0.27
0.018

1998
0.09
0.014
0.64
0.097
10.52
0.032
0.24
0.012

1999-02
0.09
0.014
0.64
0.097
10.52
0.032
0.24
0.012

2003
0.09
0.007
1.04
0.074
5.79
0.018
0.29
0.009

2004-06
0.09
0.006
1.04
0.074
5.48
0.017
0.29
0.009

EPA2007
0.025
0.006
0.291
0.074
0.548
0.017
0.029
0.009

Table 21 Zero-Mile Emission (ZM) and Deterioration (DR) Rates – LHDT

Zero-Mile Emission (g/mi) and Deterioration Rates (g/mi per 10000 mi)

California - Light-Heavy-Diesel Trucks


BAG 1 Rates
BAG 2 Rates

MY GROUP
HC
CO
NOx
PM
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1975
0.285
0.011
0.899
0.034
3.664
0.006
0.517
0.007
0.193
0.007
0.736
0.028
4.101
0.006
0.266
0.004

1975-76
0.285
0.011
0.899
0.034
3.664
0.006
0.517
0.007
0.193
0.007
0.736
0.028
4.101
0.006
0.266
0.004

1977-79
0.285
0.011
0.899
0.034
3.664
0.006
0.517
0.007
0.193
0.007
0.736
0.028
4.101
0.006
0.266
0.004

1980-83
0.285
0.011
0.899
0.034
3.664
0.006
0.517
0.007
0.193
0.007
0.736
0.028
4.101
0.006
0.266
0.004

1984-86
0.285
0.011
0.899
0.034
3.664
0.006
0.517
0.007
0.193
0.007
0.736
0.028
4.101
0.006
0.266
0.004

1987-90
0.222
0.020
0.702
0.063
3.713
0.007
0.534
0.011
0.151
0.013
0.574
0.051
4.156
0.007
0.275
0.006

1991-93
0.177
0.013
0.831
0.063
6.607
0.030
0.094
0.003
0.215
0.016
0.684
0.052
6.940
0.032
0.067
0.002

1994
0.129
0.016
0.606
0.073
6.792
0.022
0.072
0.004
0.157
0.019
0.499
0.060
7.134
0.023
0.051
0.003

MDV
0.129
0.016
0.606
0.073
6.792
0.022
0.072
0.004
0.157
0.019
0.499
0.060
7.134
0.023
0.051
0.003

LEV
0.164
0.009
0.998
0.055
5.316
0.013
0.100
0.002
0.199
0.011
0.822
0.045
5.584
0.013
0.071
0.002

ULEV
0.137
0.008
0.998
0.055
4.430
0.011
0.100
0.002
0.166
0.009
0.822
0.045
4.653
0.011
0.071
0.002

EPA2007
0.038
0.008
0.279
0.055
0.443
0.011
0.010
0.002
0.046
0.003
0.230
0.045
0.465
0.011
0.007
0.002

Table 22

Zero-Mile Emission (ZM) and Deterioration (DR) Rates – Federal HHDT

Zero-Mile Emission (g/mi) and Deterioration Rates (g/mi per 10000 mi)

Federal - Heavy-Heavy-Diesel Trucks

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR











Pre 1974
1.60
0.018
8.37
0.094
27.98
0.017
2.29
0.012

1974-78
1.60
0.020
8.37
0.105
27.98
0.019
2.29
0.014

1979-83
1.45
0.020
7.81
0.107
26.66
0.020
2.14
0.014

1984-87
0.74
0.011
4.87
0.075
19.81
0.017
1.36
0.010

1988-90
0.35
0.009
2.50
0.066
16.96
0.012
0.91
0.007

1991-93
0.29
0.009
1.76
0.055
15.95
0.031
0.53
0.008

1994-97
0.19
0.016
0.84
0.068
19.06
0.042
0.31
0.010

1998
0.18
0.014
0.63
0.049
23.01
0.037
0.26
0.007

1999-02
0.18
0.009
0.63
0.031
13.36
0.013
0.21
0.003

2003
0.14
0.003
1.01
0.023
6.68
0.007
0.26
0.003

2004-06
0.14
0.003
1.01
0.023
6.68
0.007
0.26
0.003

EPA2007
0.039
0.003
0.283
0.023
0.668
0.007
0.026
0.003

Table 23  Zero-Mile Emission (ZM) and Deterioration (DR) Rates – LHGT

Zero mile emission (g/mi) and Deterioration Rates (g/mi per 10k miles) - LHGT


BAG 1 Rates
BAG 2 Rates
BAG 3 Rates

Model Year
HC
CO
NOx
HC
CO
NOx
HC
CO
NOx


ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1977
13.4
0.000
129.5
0.000
3.44
0.000
7.86
0.000
134.4
0.000
2.32
0.000
7.12
0.000
129.2
0.000
3.10
0.000

1977-83
5.15
0.005
109.6
0.000
5.14
-0.026
1.03
0.293
74.6
0.000
2.91
0.059
0.877
0.309
57.2
1.851
5.13
-0.041

1984-87
4.20
0.198
114.7
0.000
4.45
0.009
2.27
0.139
70.3
0.000
3.10
0.059
2.26
0.107
65.1
0.000
3.89
0.100

1988-90
2.66
0.031
39.2
0.182
5.16
0.030
0.698
0.033
6.75
0.419
3.30
-0.091
0.521
0.080
5.13
0.907
4.91
-0.103

1991-94
1.39
0.123
21.1
2.423
1.58
0.280
0.084
0.070
0.905
0.883
1.08
0.158
0.243
0.079
3.12
1.256
0.96
0.258

MDV
0.544
0.073
10.72
0.000
0.792
0.124
0.025
0.002
0.181
0.025
0.072
0.022
0.049
0.006
0.150
0.000
0.280
0.065

LEV
0.544
0.056
10.72
0.000
0.792
0.096
0.025
0.002
0.181
0.019
0.072
0.017
0.049
0.005
0.150
0.000
0.280
0.050

ULEV
0.544
0.046
10.72
0.000
0.792
0.080
0.025
0.001
0.181
0.016
0.072
0.014
0.049
0.004
0.150
0.000
0.280
0.042

EPA2008
0.544
0.013
10.72
0.000
0.792
0.008
0.025
0.000
0.181
0.004
0.072
0.001
0.049
0.001
0.150
0.000
0.280
0.004

Table 24  Zero-Mile Emission (ZM) and Deterioration (DR) Rates – MHGT

Zero mile emission (g/mi) and Deterioration Rates (g/mi per 10k miles) - MHGT


BAG 1 Rates
BAG 2 Rates
BAG 3 Rates

Model Year
HC
CO
NOx
HC
CO
NOx
HC
CO
NOx


ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1977
20.1
0.000
194.3
0.000
5.16
0.000
11.8
0.000
201.6
0.000
3.48
0.000
10.7
0.000
193.8
0.000
4.65
0.000

1977-83
7.73
0.005
164.4
0.000
7.71
-0.026
1.55
0.293
111.9
0.000
4.37
0.059
1.32
0.309
85.8
1.851
7.70
-0.041

1984-87
6.30
0.198
172.1
0.000
6.68
0.009
3.41
0.139
105.5
0.000
4.65
0.059
3.39
0.107
97.7
0.000
5.84
0.100

1988-90
4.14
0.031
61.0
0.182
8.03
0.030
1.09
0.033
10.5
0.419
5.13
-0.091
0.810
0.080
7.98
0.907
7.64
-0.103

1991-97
2.16
0.123
32.8
2.423
2.46
0.280
0.131
0.070
1.41
0.883
1.68
0.158
0.378
0.079
4.85
1.256
1.49
0.258

1998-03
2.16
0.123
32.8
2.423
1.97
0.280
0.131
0.070
1.41
0.883
1.34
0.158
0.378
0.079
4.85
1.256
1.20
0.258

2004
0.846
0.046
16.7
0.000
1.23
0.080
0.039
0.001
0.282
0.016
0.112
0.014
0.076
0.004
0.233
0.000
0.436
0.042

1gHC+NOx
0.846
0.018
16.7
0.000
1.23
0.032
0.039
0.000
0.282
0.006
0.112
0.006
0.076
0.002
0.233
0.000
0.436
0.017

EPA2008
0.544
0.013
16.7
0.000
1.23
0.008
0.039
0.000
0.282
0.004
0.112
0.001
0.076
0.001
0.233
0.000
0.436
0.004

Table 25 Zero-Mile Emission (ZM) and Deterioration Rates (DR) – HHDG/LHV

Zero mile emission (g/mi) and Deterioration (g/mi per 10k miles) Rates - HHDG

MODEL YEAR
HC
CO
NOx


ZM
DR
ZM
DR
ZM
DR









Pre 1977
8.87
0.270
151.50
7.035
7.50
0.150

1977-84
5.38
0.270
83.93
7.035
7.17
0.150

1985
3.83
0.090
59.85
1.440
5.99
0.150

1986
3.34
0.090
47.09
1.440
5.99
0.150

1987-93
1.50
0.135
20.55
0.900
5.99
0.150

1994-97
1.40
0.126
19.18
0.840
5.59
0.140

1998-03
1.40
0.126
19.18
0.840
4.47
0.140

2004
0.31
0.023
19.18
0.840
1.90
0.058

1gHC+NOx
0.124
0.023
7.672
0.840
0.760
0.058

EPA2007
0.087
0.023
5.370
0.840
0.190
0.058

Low Sulfur Diesel Fuel Correction Factors

In order to facilitate manufacturers in meeting the stringent 2007 emissions standards, the USEPA has required the introduction of low sulfur,15 parts per million by weight (ppmw) diesel fuel.  Currently, the average sulfur content in California diesel fuel is 141 ppmw.  

Based on the report entitled “Proposed Risk Reduction Plan for Diesel-Fueled Engines & Vehicles and the Proposed Risk Management Guidance for the Permitting of New Stationary Diesel-Fueled Engines” , published by ARB’s Stationary Source Division, a 4% reduction in PM is expected from diesel engines that are certified using 141 ppmw sulfur diesel fuel.  This estimate is based on U.S. EPA’s complex model.  Prior to 2007, it is assumed that 15 ppmw sulfur diesel fuel will not be available. Therefore, it is proposed that in EMFAC2001, all pre-2007 model year diesel powered vehicles receive a 4% reduction in exhaust PM emissions.

9.  VEHICLE MILES TRAELED (VMT) AND SPEED EMFAC2001 UPDATE

In December of 2000, the Metropolitan Planning Organizations (MPOs) and Councils of Governments (COGs) were contacted and requested to provide updated vehicle miles of travel (VMT) and/or speed distributions data for inclusion in the update of EMFAC. Data were obtained for the following counties:

      Table 26. ACTIVITY DATA RECEIVED AS OF SEPTEMBER 2001

AB
Sub-Region
AB
Sub-Region
AB
Sub-Region

SJV
Fresno
SF
Alameda
SC 
Los Angeles


Kern

Contra Costa

Orange


Madera

Marin

Riverside 


Merced

Napa

San Bernardino


San Joaquin

San Francisco

Coachella Valley 


Stanislaus

San Mateo

Victor Valley


Tulare

Santa Clara

LA SED

SD
San Diego

Solano

Ventura

SCC
Santa Barbara

Sonoma



MC
Amador
NCC
Monterey



SV 
Butte

San Benito






Santa Cruz



In general, the VMTs submitted did not differ significantly from previous submissions (see Figure 6). 

[image: image10.wmf]0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

G

r

a

m

s

/

D

a

y

Enhanced

Near-

Zero

PZEV

ZEV

Fuel

Non-Fuel

Figure 6. Statewide VMT Trend
The speed distributions, however, are generally faster than those previously submitted. This trend is illustrated below for San Diego County. However, most counties exhibit similar trends.
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These trends in speed are important in that VMT is being shifted from the higher-emitting low speeds to the lower-emitting intermediate and high speeds. Figure 10 illustrates how various technology groups respond to speed changes.
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Figure 10   Carbureted, Fuel Injection, and Throttle-Body HC SCFs 

In Figure 11, this speed effect is illustrated for San Francisco. Although each county will be affected differently, significantly reduced HC and minor impacts on CO and NOx are observed.

Figure 11 SFAB in Calendar Year 2000

The EMFAC2001 speed changes will vary by basin, sub-area, time of day, and calendar year.[image: image15.wmf] 
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