EMFAC.DAT
OFMC, ATV, snowmobiles Exhaust = 0

The file contains engine exhaust, start, and equipment specific emission factors.

The deterioration rates have been revised. The methodology reflects
cumulative hours of use as opposed to percent useful life consumed.
Therefore, the DR units are G/bhp-hrA2

The REC_EXH packet contains equipment specific emission factars which overwrite the default engine specific emission factors.

File History:

ENGINE_EXH

10/03/06: Deleted SO2 data because SO2 emission factor calculation hardcoded based on ppm S and equipment BSFC.
3/28/06: Moved nonhandheld nonpreempt emission factors from /REC-EXH/ to /EXHAUST/.

2/1/05: Updated to reflect diesel teir 4 standards (HC).

6/17/05: Updated to reflect diesel teir 4 standards (NOx&PM) and new 1000 hp bin.

03Jun04: Updated to include Daisy's corrections.

5/23/00 Updated Isi and sore emission rate (WSW)

3/00 PWC rec-exh emission factors in G/bhp-hr

2/00 This file reflects the adopted sore, Isi, ci, boat and the latest recveh data.

EQUIP_EXH

10/24/06 added inactive OFRM, ATV, snowmobiles

04/20/06 reflected USEPA capping standard for snowmobiles

04/17/06 updated OFMC G4 based cert data for controlled engines

04/12/06 removed nonhandheld, nonpreempt and non-lawn mower equipment...these emission factor represented in the
03/27/06 changed negative deterioration rate for golf carts and specialty vehicles to absolute value.

10/24/05 Modified so that all diesel emission factors represent THC emissions. Per Paul Allen TOG/THC is 1.437516.
05/05/04 Added CO2 values for equipment specific. Rec Veh (ATV and motorcylce are in g/mi.)

STARTS
Emissions factors are given for each engine type and fuel type. Units are grams/start.
Extraneous records deleted.

GASCANS

The following list is for exhaust emissions. Emissions factors are given

for each engine type and fuel type.

The format is as follows:

Fuel HP Year CO2zh CO2dr CO2units
JENGINE_EXH/
D 15 1994 568.3 0.00E+00 G/HP-HR
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15
15
15
15
25
25
25
25
25
50
50
50
50
50
50
50
50
120
120
120
120
120
120
120
120
120
120
175
175
175
175
175
175
175
175
175
175
175
175
175
250
250
250
250
250
250
250

1999
2004
2007
2040
1994
1999
2004
2007
2040
1987
1998
2003
2004
2005
2007
2012
2040
1987
1997
2003
2004
2005
2007
2011
2012
2014
2040
1969
1971
1979
1984
1987
1996
2002
2003
2004
2006
2011
2014
2040
1969
1971
1979
1984
1987
1995
2002

568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3

0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
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250
250
250
250
250
250
500
500
500
500
500
500
500
500
500
500
500
500
500
500
750
750
750
750
750
750
750
750
750
750
750
750
750
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
9999

2003
2004
2006
2010
2013
2040
1969
1971
1979
1984
1987
1995
2000
2001
2002
2004
2005
2010
2013
2040
1969
1971
1979
1984
1987
1995
2001
2002
2003
2005
2010
2013
2040
1969
1971
1979
1984
1987
1999
2005
2006
2007
2009
2010
2014
2040
1969

568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3

0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
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9999
9999
9999
9999
9999
9999
9999
9999
9999
9999
9999
9999
15
15
15
25
25
25
50
50
50
50
50
50
50
120
120
120
120
120
120
120
175
175
175
175
175
175
175
250
250
250
250
250
250
250
500

1971
1979
1984
1987
1999
2005
2006
2007
2009
2010
2014
2040
1994
1998
2040
1994
1998
2040
1983
2000
2001
2002
2003
2006
2040
1983
2000
2001
2002
2003
2006
2040
1983
2000
2001
2002
2003
2006
2040
1983
2000
2001
2002
2003
2006
2040
1983

568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
568.3
3.96
1.56
0.5
3.96
1.56
0.5
1.38
1.38
1.16
0.93
0.71
0.14
0.14
1.55
1.55
1.28
1.02
0.75
0.16
0.16
1.38
1.38
1.16
0.94
0.71
0.14
0.14
1.38
1.38
1.16
0.94
0.71
0.14
0.14
1.38

0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
4.20E-03 G/HP-HR
4.20E-03 G/HP-HR
4.20E-03 G/HP-HR
4.12E-03 G/HP-HR
4.12E-03 G/HP-HR
4.12E-03 G/HP-HR
1.51E-04 G/HP-HR
1.51E-04 G/HP-HR
1.59E-04 G/HP-HR
1.66E-04 G/HP-HR
1.74E-04 G/HP-HR
1.06E-04 G/HP-HR
7.24E-05 G/HP-HR
1.69E-04 G/HP-HR
1.69E-04 G/HP-HR
1.72E-04 G/HP-HR
1.75E-04 G/HP-HR
1.78E-04 G/HP-HR
1.03E-04 G/HP-HR
6.90E-05 G/HP-HR
3.53E-05 G/HP-HR
3.53E-05 G/HP-HR
3.55E-05 G/HP-HR
3.57E-05 G/HP-HR
3.58E-05 G/HP-HR
1.06E-04 G/HP-HR
3.60E-05 G/HP-HR
3.53E-05 G/HP-HR
3.53E-05 G/HP-HR
3.55E-05 G/HP-HR
3.57E-05 G/HP-HR
3.58E-05 G/HP-HR
1.06E-04 G/HP-HR
3.60E-05 G/HP-HR
3.53E-05 G/HP-HR
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240
300
100
240
300
100
7.02
7.02
7.02
7.02
7.02
7.02
7.02
19.72
19.72
19.72
19.72
19.72
19.72
19.72
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47
16.47

1.44E-02 G/HP-HR
1.44E-02 G/HP-HR
1.44E-02 G/HP-HR
1.42E-02 G/HP-HR
1.42E-02 G/HP-HR
1.42E-02 G/HP-HR
4.75E-04 G/HP-HR
4.75E-04 G/HP-HR
4.75E-04 G/HP-HR
4.75E-04 G/HP-HR
4.75E-04 G/HP-HR
4.75E-04 G/HP-HR
4.75E-04 G/HP-HR
1.34E-03 G/HP-HR
1.34E-03 G/HP-HR
1.34E-03 G/HP-HR
1.34E-03 G/HP-HR
1.34E-03 G/HP-HR
1.34E-03 G/HP-HR
1.34E-03 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR

1.77
8.44
2.7
1.77
8.44
2.7
13

13
104
7.79
5.19
1.95
1.95
10.53
10.53
8.54
6.56
4.57
1.58
1.58
10.51
10.51
8.53
6.54
4.56
1.58
1.58
10.51
10.51
8.53
6.54
4.56
1.58
1.58
10.51

4.48E-04
4.48E-04
4.48E-04
4.41E-04
4.41E-04
4.41E-04
6.62E-05
6.62E-05
1.56E-04
2.45E-04
3.35E-04
2.76E-04
1.10E-04
5.33E-05
5.33E-05
1.46E-04
2.39E-04
3.31E-04
3.50E-04
1.84E-04
1.04E-04
1.04E-04
9.08E-05
7.77E-05
6.45E-05
2.64E-04
5.13E-05
1.04E-04
1.04E-04
9.08E-05
7.77E-05
6.45E-05
2.64E-04
5.13E-05
1.04E-04
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c4
c4
c4
c4
c4
c4
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4
G4

500
500
500
500
500
500

NN NDNN

15
15
15
15
25
25
25
25
25

(O, B0, IO, IO, B0, |

15
15
15
15
15
25
25
25
25
25
50
50
50
50
50
50
50
120
120
120
120

2000
2001
2002
2003
2007
2040
1994
1996
2001
2006
2040
1994
1995
2001
2007
2040
1994
1995
2001
2007
2040
1994
1995
2001
2006
2040
1994
1995
2001
2007
2040
1994
1995
2001
2007
2040
1983
2000
2001
2002
2003
2006
2040
1983
2000
2001
2002

1.38
1.16
0.94
0.71
0.14
0.14
284.27
7.28
7.28
6
3.66
208
4.56
4.56
3.9
2.51
208
4.42
4.42
4.12
2.64
26.44
7.28
7.28
6
3.66
7.46
4.56
4.56
3.9
2.51
7.46
4.42
4.42
4.12
2.64
3.76
3.76
2.96
2.34
1.62
0.71
0.71
2.63
2.63
2.08
1.54

3.53E-05 G/HP-HR
3.55E-05 G/HP-HR
3.57E-05 G/HP-HR
3.58E-05 G/HP-HR
1.06E-04 G/HP-HR
3.60E-05 G/HP-HR
0.00E+00 G/HP-HR
5.65E-02 G/HP-HR
5.65E-02 G/HP-HR
1.44E-02 G/HP-HR
1.82E-02 G/HP-HR
0.00E+00 G/HP-HR
2.07E-02 G/HP-HR
2.07E-02 G/HP-HR
4.69E-03 G/HP-HR
3.88E-03 G/HP-HR
0.00E+00 G/HP-HR
1.66E-02 G/HP-HR
1.66E-02 G/HP-HR
4.95E-03 G/HP-HR
3.36E-03 G/HP-HR
9.48E-02 G/HP-HR
5.65E-02 G/HP-HR
5.65E-02 G/HP-HR
1.44E-02 G/HP-HR
1.82E-02 G/HP-HR
1.78E-02 G/HP-HR
2.07E-02 G/HP-HR
2.07E-02 G/HP-HR
4.69E-03 G/HP-HR
3.88E-03 G/HP-HR
1.41E-02 G/HP-HR
1.66E-02 G/HP-HR
1.66E-02 G/HP-HR
4.95E-03 G/HP-HR
3.36E-03 G/HP-HR
4.12E-04 G/HP-HR
4.12E-04 G/HP-HR
3.48E-04 G/HP-HR
3.74E-04 G/HP-HR
3.16E-04 G/HP-HR
1.69E-04 G/HP-HR
1.38E-04 G/HP-HR
2.87E-04 G/HP-HR
2.87E-04 G/HP-HR
2.56E-04 G/HP-HR
2.25E-04 G/HP-HR
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16.47
16.47
16.47
16.47
16.47
16.47
842.73
272.56
317.99
235.77
235.77
486
234.54
273.63
224.66
224.66
486
243.17
283.69
238.46
238.46
504.25
272.56
317.99
235.77
235.77
393.1
234.54
273.63
224.66
224.66
393.1
243.17
283.69
238.46
238.46
89.9
89.9
78.09
81.78
71.03
38.19
38.19
43.8
43.8
41.08
39.72

8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
8.62E-04 G/HP-HR
0.00E+00 G/HP-HR
-6.70E-02 G/HP-HR
-6.70E-02 G/HP-HR
-3.85E-01 G/HP-HR
-3.85E-01 G/HP-HR
0.00E+00 G/HP-HR
8.95E-02 G/HP-HR
8.95E-02 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
3.45E-02 G/HP-HR
3.45E-02 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
5.20E-01 G/HP-HR
-6.70E-02 G/HP-HR
-6.70E-02 G/HP-HR
-3.85E-01 G/HP-HR
-3.85E-01 G/HP-HR
3.37E-02 G/HP-HR
8.95E-02 G/HP-HR
8.95E-02 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
2.76E-02 G/HP-HR
3.45E-02 G/HP-HR
3.45E-02 G/HP-HR
0.00E+00 G/HP-HR
0.00E+00 G/HP-HR
5.55E-03 G/HP-HR
5.55E-03 G/HP-HR
2.01E-02 G/HP-HR
1.97E-02 G/HP-HR
1.93E-02 G/HP-HR
1.90E-02 G/HP-HR
1.90E-02 G/HP-HR
2.90E-03 G/HP-HR
2.90E-03 G/HP-HR
4.00E-03 G/HP-HR
4.55E-03 G/HP-HR

10.51
8.53
6.54
4.56
1.58
1.58
0.96
2.32
2.32

2.7
0.86
0.29
2.84
2.84

2.9
1.86
0.29
2.32
2.32
2.68
1.71
2.12
2.32
2.32

2.7
0.86
3.48
2.84
2.84

2.9
1.86
3.48
2.32
2.32
2.68
171
8.01
8.01
6.91
5.52
4.52
1.33
1.33

11.84

11.84
9.58
7.32

1.04E-04
9.08E-05
7.77E-05
6.45E-05
2.64E-04
5.13E-05
0.00E+00
3.10E-03
3.10E-03
6.49E-03
4.96E-03
0.00E+00
0.00E+00
0.00E+00
3.47E-03
2.64E-03
0.00E+00
0.00E+00
0.00E+00
3.21E-03
3.24E-03
2.39E-04
3.10E-03
3.10E-03
6.49E-03
4.96E-03
1.33E-03
0.00E+00
0.00E+00
3.47E-03
2.64E-03
1.09E-03
0.00E+00
0.00E+00
3.21E-03
3.24E-03
4.06E-05
4.06E-05
1.44E-04
3.08E-04
4.02E-04
4.71E-04
3.20E-04
6.01E-05
6.01E-05
1.63E-04
2.66E-04
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YEPA

United States
Environmental Protection
Agency

Office of Transportation EPA420-F-04-031
and Air Quality August 2004

Regulatory
Update

Overview of EPA’s Emission
Standards for Marine Engines

The U.S. Environmental Protection Agency's (EPA) emission control
program for marine engines consists of several sets of standards which
vary based on the type of engine (gasoline or diesel powered) and
engine size. These standards apply to newly manufactured products
produced after the effective date of the standards.

This fact sheet gives an overview of the final and proposed rules for
marine engines and vessels as of July 2004. Refer to our Web site for
additional information about the standards and the certification and
compliance programs, as well as for regulatory updates.

What are the compression-ignition (diesel) marine

engine standards?
Marine diesel engines are grouped into the five categories shown in
Table 1. Each of these are subject to different standards.

Acronyms Used in This Fact Sheet

kW = kilowatts

g/kW-hr = grams per kilowatt-hour

rpm = revolutions per minute

HC + NOx = hydrocarbons plus nitrogen oxides
PM = particulate matter

CO = carbon monoxide
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Table 1: Marine Diesel Engine Categories

Category Rated Power Displacement per Cylinder Final Rule Publication
Small <37 kW any 1998
Commercial C1 <5 liters
1999
C2 >37 kW >5 liters and < 30 liters
C3 >30 liters 2003
Recreational C1 >37 kW <5 liters 2002

Small Marine Diesel Engines (<37 kW)

Small marine diesel engines were included in our Tier 1 and Tier 2 nonroad diesel engine
rules and are subject to the same emission limits as their land-based counterparts, as
shown in Table 2.

Table 2: Small Marine Diesel Engines®
See: www.epa.gov/nonroad-diesel

Effective

Tier Rulemaking CFR Dates

1999 or 2000,
Tier 1 depending on
Control of Emissions of Air Pollution from Nonroad engine size

Diesel Engines (published October 23, 1998, 63 FR 40 CFR 89
56968) 2004 or 2005,

Tier 2 depending on
engine size

2 The emission limits are set out in Tables 6 and 7.

Category 1 Commercial and Category 2 Marine Diesel Engines
Category 1 marine diesel engines are similar to land-based nonroad diesel engines. Most
Category 2 marine diesel engines are similar to locomotive engines.

The Tier 1 standards for these engines are equivalent to the nitrogen oxides (NOX) limits

adopted by the Annex VI to the International Convention on the Prevention of Pollution
from Ships, 1973, as Modified by the Protocol of 1978 Relating Thereto (this convention
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