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Summary

In December of 2000, the U.S. EPA adopted regulations to reduce emissions from new diesel-powered heavy-duty engines beginning in 2007.  These regulations will affect federally certified heavy-heavy duty trucks and California certified heavy-heavy duty, and medium-heavy duty diesel trucks.  In order to reflect this change in EMFAC, staff modified the basic emission rates of heavy heavy-duty diesel vehicles.  Although the modifications were properly made for HC, CO and NOx, the change in the particulate matter (PM) emission rates were not reflected in the model.

Intended Change for PM: 

Model Year 2007+ 0.0259 gms/mi zero mile emission rate

                               0.0025 gms/mi/10,000miles Deterioration

Current Emission Factor: 

Model Year 2007+ 0.2586 gms/mi zero mile emission rate

                               0.0025 gms/mi/10,000miles Deterioration 

The correction of this oversight requires only minor modifications to the model. 

The emissions impacts associated with the change are presented below.

Change in Statewide On-Road Diesel PM10 Inventory

Tons per Day – Running Exhaust


Med-Heavy
Heavy-Heavy
School-Bus
Motor Home
All Diesels

2010






Current
3.46
6.61
0.64
0.05
11.33

Proposed
2.82
5.13
0.60
0.04
9.16

Difference
0.64
1.48
0.04
0.01
2.17

%Difference
-18.4
-22.4
-5.9
-15.0
-19.2

2020






Current
3.91
6.99
0.69
0.09
11.80

Proposed
1.57
2.48
0.53
0.05
4.73

Difference
2.34
4.52
0.17
0.04
7.07

%Difference
-59.8
-64.6
-23.9
-50.0
-59.9

Reason for Change

In an email from Krista Fregoso of the Mobile Source Control Division, it was noted that the PM emissions inventory as estimated by EMFAC2001 appeared to remain constant after 2007 in spite of regulations that require a significant reduction in the heavy-duty diesel PM emissions beginning that year.  Staff investigated the issue and found that the PM emission rates for 2007+ had been not been properly modified in the last revision to the model.

Methodology

The basic emission factors for heavy-duty vehicles consist of a zero mile and a deterioration rate.  The emission factors contained in the current version of the model are based on a data set of 50 medium-heavy and heavy-heavy duty diesel trucks ranging in age from 1966 to 1999, tested by West Virginia University over the Urban Dynamometer Driving Schedule (UDDS).  Staff purpose to modify the 2007+ zero mile emission rates for medium-, and heavy-heavy duty trucks.  Tables 1 through 3 display and current emission rates and the proposed modifications (shaded).

Table 1 - California HHDT Zero-Mile Emission Rate and Deterioration Rate
Zero-Mile Emission (ZM, g/mi) and Deterioration Rate (DR, g/mi/10000mi)

California Heavy Heavy-Duty Diesel Trucks (Current)

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1975
1.5953
0.0181
8.3613
0.0946
28.5158
0.0120
1.9790
0.0156

1975-76
1.4489
0.0181
7.8063
0.0975
27.1696
0.0126
1.8521
0.0161

1977-79
1.4489
0.0188
7.8063
0.1012
27.1696
0.0130
1.8521
0.0167

1980-83
1.4489
0.0201
7.8063
0.1082
27.1696
0.0139
1.8521
0.0179

1984-86
0.7360
0.0112
4.8696
0.0738
20.1844
0.0113
1.1759
0.0124

1987-90
0.3441
0.0090
2.4828
0.0648
16.7936
0.0146
0.8430
0.0083

1991-93
0.2812
0.0090
1.7365
0.0558
15.9706
0.0303
0.5122
0.0088

1994-97
0.1950
0.0158
0.8425
0.0683
19.0624
0.0417
0.3151
0.0103

1998
0.1810
0.0143
0.6277
0.0494
23.0117
0.0367
0.2566
0.0069

1999-02
0.1810
0.0088
0.6277
0.0305
13.3622
0.0132
0.2088
0.0035

2003
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2586
0.0025

2004-06
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2586
0.0025

EPA2007
0.0400
0.0033
0.2836
0.0232
0.6676
0.0067
0.2586
0.0025

California Heavy Heavy-Duty Diesel Trucks (Proposed)

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1975
1.5953
0.0181
8.3613
0.0946
28.5158
0.0120
1.9790
0.0156

1975-76
1.4489
0.0181
7.8063
0.0975
27.1696
0.0126
1.8521
0.0161

1977-79
1.4489
0.0188
7.8063
0.1012
27.1696
0.0130
1.8521
0.0167

1980-83
1.4489
0.0201
7.8063
0.1082
27.1696
0.0139
1.8521
0.0179

1984-86
0.7360
0.0112
4.8696
0.0738
20.1844
0.0113
1.1759
0.0124

1987-90
0.3441
0.0090
2.4828
0.0648
16.7936
0.0146
0.8430
0.0083

1991-93
0.2812
0.0090
1.7365
0.0558
15.9706
0.0303
0.5122
0.0088

1994-97
0.1950
0.0158
0.8425
0.0683
19.0624
0.0417
0.3151
0.0103

1998
0.1810
0.0143
0.6277
0.0494
23.0117
0.0367
0.2566
0.0069

1999-02
0.1810
0.0088
0.6277
0.0305
13.3622
0.0132
0.2088
0.0035

2003
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2586
0.0025

2004-06
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2586
0.0025

EPA2007
0.0400
0.0033
0.2836
0.0232
0.6676
0.0067
0.0259
0.0025

Table 2 -  Federal HHDT Zero-Mile Emission Rate and Deterioration Rate
Zero-Mile Emission (ZM, g/mi) and Deterioration Rate (DR, g/mi/10000mi)

Federal Heavy Heavy-Duty Diesel Trucks (Current)

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1974
1.5968
0.0180
8.3688
0.0942
27.9802
0.0172
2.2877
0.0125

1974-78
1.5968
0.0201
8.3688
0.1052
27.9802
0.0192
2.2877
0.0139

1979-83
1.4502
0.0199
7.8133
0.1070
26.6594
0.0199
2.1410
0.0142

1984-87
0.7367
0.0113
4.8740
0.0749
19.8054
0.0166
1.3593
0.0101

1988-90
0.3460
0.0092
2.4961
0.0661
16.9590
0.0124
0.9128
0.0074

1991-93
0.2854
0.0090
1.7629
0.0553
15.9548
0.0306
0.5299
0.0085

1994-97
0.1950
0.0158
0.8425
0.0683
19.0624
0.0417
0.3082
0.0105

1998
0.1810
0.0143
0.6277
0.0494
23.0117
0.0367
0.2560
0.0069

1999-02
0.1810
0.0088
0.6277
0.0305
13.3622
0.0132
0.2083
0.0035

2003
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2580
0.0025

2004-06
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2580
0.0025

EPA2007
0.0400
0.0033
0.2836
0.0232
0.6676
0.0067
0.2580
0.0025

Federal Heavy Heavy-Duty Diesel Trucks (Proposed)

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1974
1.5968
0.0180
8.3688
0.0942
27.9802
0.0172
2.2877
0.0125

1974-78
1.5968
0.0201
8.3688
0.1052
27.9802
0.0192
2.2877
0.0139

1979-83
1.4502
0.0199
7.8133
0.1070
26.6594
0.0199
2.1410
0.0142

1984-87
0.7367
0.0113
4.8740
0.0749
19.8054
0.0166
1.3593
0.0101

1988-90
0.3460
0.0092
2.4961
0.0661
16.9590
0.0124
0.9128
0.0074

1991-93
0.2854
0.0090
1.7629
0.0553
15.9548
0.0306
0.5299
0.0085

1994-97
0.1950
0.0158
0.8425
0.0683
19.0624
0.0417
0.3082
0.0105

1998
0.1810
0.0143
0.6277
0.0494
23.0117
0.0367
0.2560
0.0069

1999-02
0.1810
0.0088
0.6277
0.0305
13.3622
0.0132
0.2083
0.0035

2003
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2580
0.0025

2004-06
0.1429
0.0033
1.0128
0.0232
6.6759
0.0067
0.2580
0.0025

EPA2007
0.0400
0.0033
0.2836
0.0232
0.6676
0.0067
0.0258
0.0025

Table 3 - MHDT Zero-Mile Emission Rate and Deterioration Rate*

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

Medium Heavy-Duty Diesel Trucks (Current)

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1975
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1975-76
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1977-79
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1980-83
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1984-86
0.3261
0.0143
2.9897
0.1313
17.9126
0.0430
0.9992
0.0213

1987-90
0.2125
0.0165
1.7993
0.1397
15.7420
0.0336
0.7307
0.0174

1991-93
0.1815
0.0177
1.4283
0.1393
13.1084
0.0781
0.4450
0.0221

1994-97
0.1079
0.0168
0.7805
0.1213
11.5529
0.0485
0.2735
0.0179

1998
0.0949
0.0143
0.6442
0.0973
10.5223
0.0322
0.2369
0.0122

1999-02
0.0949
0.0143
0.6442
0.0973
10.5223
0.0322
0.2369
0.0122

2003
0.0946
0.0067
1.0394
0.0741
5.7867
0.0180
0.2935
0.0089

2004-06
0.0909
0.0065
1.0394
0.0741
5.4849
0.0171
0.2935
0.0089

EPA2007
0.0255
0.0065
0.2910
0.0741
0.5485
0.0171
0.2935
0.0089

Medium Heavy-Duty Duty Diesel Trucks (Revised)

MY GROUP
HC
CO
NOx
PM


ZM
DR
ZM
DR
ZM
DR
ZM
DR

Pre 1975
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1975-76
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1977-79
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1980-83
0.3404
0.0108
3.1748
0.1004
18.5034
0.0320
1.0746
0.0165

1984-86
0.3261
0.0143
2.9897
0.1313
17.9126
0.0430
0.9992
0.0213

1987-90
0.2125
0.0165
1.7993
0.1397
15.7420
0.0336
0.7307
0.0174

1991-93
0.1815
0.0177
1.4283
0.1393
13.1084
0.0781
0.4450
0.0221

1994-97
0.1079
0.0168
0.7805
0.1213
11.5529
0.0485
0.2735
0.0179

1998
0.0949
0.0143
0.6442
0.0973
10.5223
0.0322
0.2369
0.0122

1999-02
0.0949
0.0143
0.6442
0.0973
10.5223
0.0322
0.2369
0.0122

2003
0.0946
0.0067
1.0394
0.0741
5.7867
0.0180
0.2935
0.0089

2004-06
0.0909
0.0065
1.0394
0.0741
5.4849
0.0171
0.2935
0.0089

EPA2007
0.0255
0.0065
0.2910
0.0741
0.5485
0.0171
0.0294
0.0089

*  The emission rates for medium heavy-duty diesel trucks also apply to diesel school buses and motor homes.

Emissions Impact

Table 4 displays the affect that the suggested changes to the medium-heavy, and heavy-heavy duty diesel emissions rates will have, statewide in the years 2010 and 2020.

These modifications are estimated to result in a reduction of two tons per day of PM10, statewide in 2010 and seven tons per day statewide in 2020.

Table 4 – Change in Statewide Diesel PM10 Inventory

Tons per Day – Running Exhaust


Med-Heavy
Heavy-Heavy
School-Bus
Motor Home
All Diesels

2010






Current
3.46
6.61
0.64
0.05
11.33

Proposed
2.82
5.13
0.60
0.04
9.16

Difference
0.64
1.48
0.04
0.01
2.17

%Difference
-18.4
-22.4
-5.9
-15.0
-19.2








2020






Current
3.91
6.99
0.69
0.09
11.80

Proposed
1.57
2.48
0.53
0.05
4.73

Difference
2.34
4.52
0.17
0.04
7.07

%Difference
-59.8
-64.6
-23.9
-50.0
-59.9
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