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this analysis are presented in Chapter 10 
of the draft RIA. 

Fuel marker costs refers to costs 
associated with marking high sulfur 
diesel fuel in the locomotive, marine, 
and heating oil markets between 2007 
and 2014. Marker costs are not included 
in the market analysis because 
locomotive, marine, and heating oil 
markets are not explicitly modeled in 
the NDEIM. Similar to the operating 
savings (costs), marker costs are added 
into the estimated welfare impacts 
separately. 

The costs of fuel that spills over from 
the 15 ppm market to higher grade 
sulfur fuel are also not included in the 
NDEIM but, instead, are added into the 
estimated welfare impacts separately. 
As described in section IV above, 
refiners are expected to produce more 
15 ppm fuel than is required for the 
nonroad diesel fuel market. This excess 
15 ppm fuel will be sold into markets 
that allow fuel with a higher sulfur level 
(e.g., locomotive, marine diesel, or home 
heating fuel). Because this spillover fuel 
will meet the 15 ppm limit, it is 
necessary to count the costs of sulfur 
reduction processes against those fuels. 

Consistent with the engine and 
equipment cost discussion in section 
V.C. of this preamble, the EIA does not 
include any cost savings associated with 
the proposed equipment transition 
flexibility program or the proposed 
nonroad engine ABT program. As a 
result, the results of this EIA can be 
viewed as somewhat conservative, in 
this respect. 

3. What Are the Results of this 
Analysis? 

The economic analysis consists of two 
parts: a market analysis and welfare 
analysis. The market analysis looks at 
expected changes in prices and 
quantities for directly and indirectly 
affected market commodities. The 
welfare analysis looks at economic 
impacts in terms of annual and present 
value changes in social costs. For this 
proposed rule, the social costs are 
computed as the sum of market surplus 
offset by operating cost savings. Market 
surplus is equal to the aggregate change 
in consumer and producer surplus 
based on the estimated market impacts 
associated with the proposed rule. 
Operating cost savings are associated 
with the decreased sulfur content of 
diesel fuel. These include maintenance 
savings (cost reductions) and changes in 
fuel efficiency. Increased maintenance 
costs may also be incurred for some 
technologies. Operating costs are not 
included in the market analysis but are 
instead listed as a separate category in 
the social cost results tables. 

Economic impact results for 2013, 
2020, and 2030 are presented in this 
section. The first of these years, 2013, 
corresponds to the first year in which 
the standards affect all engines, 
equipment, and fuels. It should be noted 
that, as illustrated in Table V.D–2, 
above, aggregate program costs peak in 
2014; increases in costs after that year 
are due to increases in the population of 
engines over time. The other years, 2020 
and 2030, correspond to years analyzed 
in our benefits analysis. Detailed results 
for all years are included in Appendix 
10.E. for this chapter.

a. Expected Market Impacts 
The market impacts of this rule 

suggest that the overall economic 
impact of the proposed emission control 
program on society is expected to be 
small, on average. According to this 
analysis, the average prices of goods and 
services produced using equipment and 
fuel affected by the proposal are 
expected to increase by about 0.02 
percent. The estimated price increases 
and quantity reductions for engines and 
equipment vary depending on 
compliance costs. In general, we would 
expect for price increases to be higher 
(lower) as a result of a high (low) 
relative level of compliance costs to 
market price. We would also expect the 
change in price to be highest when 
compliance costs are highest. 

The estimated market impacts for 
2013, 2020, and 2030 are presented in 
Table V.F–1. The market-level impacts 
presented in this table represent 
production-weighted averages of the 
individual market-level impact 
estimates generated by the model: the 
average expected price increase and 
quantity decrease across all of the units 
in each of the engine, equipment, fuel, 
and final application markets. For 
example, the model includes seven 
individual engine markets that reflect 
the different horsepower size categories. 
The 23 percent price change for engines 
shown in Table V.F–1 for 2013 is an 
average price change across all engine 
markets weighted by the number of 
production units. Similarly, equipment 
impacts presented in Table V.F–1 are 
weighted averages of 42 equipment-
application markets, such as small
(< 25hp) agricultural equipment and 
large (>600hp) industrial equipment. It 
should be noted that price increases and 
quantity decreases for specific types of 
engines, equipment, application sectors, 
or diesel fuel markets are likely to be 
different. But the data in this table 
provide a broad overview of the 
expected market impacts that is useful 
when considering the impacts of the 
proposal on the economy as a whole. 

The individual market-level impacts are 
presented in Chapter 10 of the draft RIA 
for this proposal. 

Engine Market Results: Most of the 
variable costs associated with the 
proposed rule are passed along in the 
form of higher prices. The average price 
increase in 2013 for engines is estimated 
to be about 23 percent. This percentage 
is expected to decrease to about 19.5 
percent for 2020 and later. This 
expected price increase varies by engine 
size because compliance costs are a 
larger share of total production costs for 
smaller engines. In 2013, the year of 
greatest compliance costs overall, the 
largest expected percent price increase 
is for engines between 25 and 50 hp: 34 
percent or $852; the average price for an 
engine in this category is about $2,500. 
However, this price increase is expected 
to drop to 26 percent, or about $647, for 
2016 and later. The smallest expected 
percent price increase in 2013 is for 
engines in the greater than 600 hp 
category. These engines are expected to 
see price increases of about 3 percent 
increase in 2013, increasing to about 5.6 
percent in 2014 and beyond. The 
expected price increase for these 
engines is about $4,211 in 2013, 
increasing to about $6,950 in 2014 and 
later, for engines that cost on average 
about $125,000. 

The market impact model predicts 
that even with these increases in engine 
prices, total demand is not expected to 
change very much. The expected 
average change in quantity is only about 
69 engines per year in 2013, out of total 
sales of more than 500,000 engines. The 
estimated change in market quantity is 
small because as compliance costs are 
passed along the supply chain they 
become a smaller share of total 
production costs. In other words, firms 
that use these engines and equipment 
will continue to purchase them even at 
the higher cost because the increase in 
costs will not have a large impact on 
their total production costs. Diesel 
equipment is only one factor of 
production for their output of 
construction, agricultural, or 
manufactured goods. The average 
decrease in the quantity of all engines 
produced as a result of the regulation is 
estimated to be about 0.013 percent. 
This decrease ranges from 0.010 percent 
for engines less than 25 hp to 0.016 
percent for engines 175 to 600 hp. 

Equipment Market Results: Estimated 
price changes for the equipment markets 
reflect both the direct costs of the 
proposed standards on equipment 
production and the indirect cost 
through increased engine prices. In 
2013, the average price increase for 
nonroad diesel equipment is estimated 
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to be about 5.2 percent. This percentage 
is expected to decrease to about 4.5 
percent for 2020 and beyond. The range 
of estimated price increases across 
equipment types parallels the share of 
engine costs relative to total equipment 
price, so the estimated percentage price 
increase among equipment types also 
varies. The market price in 2013 for 
agricultural equipment between 175 and 
600 hp is estimated to increase about 1.4 
percent, or $1,835 for equipment with 
an average cost of $130,000. This 
compares with an estimated engine 
price increase of about $1,754 for 
engines of that size. The largest 

expected price increase in 2013 for 
equipment is $4,335, or 4.9 percent, for 
pumps and compressors over 600 hp. 
This compares with an estimated engine 
price increase of about $4,211 for 
engines of that size. The smallest 
expected price increase in 2013 for 
equipment is $125, or 3.6 percent, for 
construction equipment less than 25 hp. 
This compares with an estimated engine 
price increase of about $124 for engines 
of that size. The price changes for the 
equipment are less than that for engines 
because the engine is only one input in 
the production of equipment. 

The output reduction for nonroad 
diesel equipment is estimated to be very 
small and to average about 0.014 
percent for all years. This decrease 
ranges from 0.005 percent for general 
manufacturing equipment to 0.019 
percent for construction equipment. The 
largest expected decrease in quantity in 
2013 is 13 units of construction 
equipment per year for construction 
equipment between 100 and 175 hp, out 
of about 62,800 units. The smallest 
expected decrease in quantity in 2013 is 
less than one unit per year in all hp 
categories of pumps and compressors.

TABLE V.F–1.—SUMMARY OF MARKET IMPACTS ($2001) 

Market 

Engineering 
cost 

Change in price Change in quantity 

Per unit 
Absolute 
($million) Percent Absolute Percent 

2013 

Engines ................................................................................ $1,087 $840 22.9 ¥69 a ¥0.013 
Equipment ............................................................................ 1,021 1,017 5.2 ¥118 ¥0.014 
Application Markets b ............................................................ 0.02 ¥0.010 
No. 2 Distillate Nonroad ....................................................... 0.039 0.038 4.1 ¥1.38 c ¥0.013 

2020 

Engines ................................................................................ $1,028 $779 19.5 ¥79 a ¥0.013 
Equipment ............................................................................ 1,018 1,013 4.4 ¥135 ¥0.014 
Application Markets b ............................................................ 0.02 ¥0.010 
No. 2 Distillate Nonroad ....................................................... 0.039 0.039 4.1 ¥1.58 c ¥0.014 

2030 

Engines ................................................................................ $1,027 $768 19.4 ¥92 a ¥0.013 
Equipment ............................................................................ 1,004 999 4.5 ¥156 ¥0.014 
Application Markets b ............................................................ 0.02 ¥0.010 
No. 2 Distillate Nonroad ....................................................... 0.039 0.039 4.1 ¥1.84 c ¥0.014 

Notes: 
a The absolute change in the quantity of engines represents only engines sold on the market. Reductions in engines consumed internally by in-

tegrated engine/equipment manufacturers are not reflected in this number but are captured in the cost analysis. For this reason, the absolute 
change in the number of engines and equipment does not match. 

b The model uses normalized commodities in the application markets because of the great heterogeneity of products. Thus, only percentage 
changes are presented. 

c Units are in million of gallons. 

Application Market Results: The 
estimated price increase associated with 
the proposed standards in all three of 
the application markets is very small 
and averages about 0.02 percent for all 
years. In other words, on average, the 
prices of goods and services produced 
using the engines, equipment, and fuel 
affected by this proposal are expected to 
increase only negligibly. This is because 
in all of the application markets the 
compliance costs passed on through 
price increases represent a very small 
share of total production costs. For 
example, the construction industry 
realizes an increase in production costs 
of approximately $468 million in 2013 
because of the price increases for diesel 
equipment and fuel. However, this 

represents only 0.03 percent of the 
$1,392 billion value of shipments in the 
construction industry in 2001. The 
estimated average commodity price 
increase in 2013 ranges from 0.06 
percent in the agricultural application 
market to about 0.01 percent in the 
manufacturing application market. The 
percentage change in output is also 
estimated to be very small and averages 
about 0.01 percent. This reduction 
ranges from less than a 0.01 percent 
decrease in manufacturing to about a 
0.02 percent decrease in construction. 
Note that these estimated price 
increases and quantity decreases are 
average for these sectors and may vary 
for specific subsectors. Also, note that 
absolute changes in price and quantity 

are not provided for the application 
markets in Table V.F–1 because 
normalized commodity values are used 
in the market model. Because of the 
great heterogeneity of manufactured or 
agriculture products, a normalized 
commodity ($1 unit) is used in the 
application markets. This has no impact 
on the estimated percentage change 
impacts but makes interpretation of the 
absolute changes less informative. 

Fuel Markets Results: The estimated 
average price increase across all 
nonroad diesel fuel is about 4 percent 
for all years. For 15 ppm fuel, the 
estimated price increase for 2013 ranges 
from 3.2 percent in the East Coast region 
(PADD 1&3) to 9.3 percent in the 
mountain region (PADD 4). The average 
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national output decrease for all fuel is 
estimated to be about 0.01 percent for 
all years, and is relatively constant 
across all four regional fuel markets.

b. Expected Welfare Impacts 
Social cost impact estimates are 

presented in Table V.F–2. A time series 
of social costs from 2007 through 2030 
is presented in Table IV.F–3. As 
described above, the total social cost of 
the regulation is the sum of the changes 
in producer and consumer surplus 
estimated by the model plus engine 
maintenance savings (negative costs) 
resulting from using fuel with a lower 
sulfur content. Total social costs in 2013 
are projected to be 1,202.4 million 
($2001). About 82 percent of the total 
social costs is expected to be borne by 
producers and consumers in the 
application markets, indicating that the 

majority of the costs are expected to be 
passed on in the form of higher prices. 
When these estimated impacts are 
broken down, 58 percent are expected to 
be borne by consumers in the 
application markets and 42 percent are 
expected to be borne by producers in 
the application markets. Equipment 
manufacturers are expected to bear 
about 10 percent of the total social costs. 
Engine manufacturers and diesel fuel 
refineries are expected to bear 2.5 
percent and 0.5 percent, respectively. 
The remaining 5.0 percent is accounted 
for by fuel marker costs and the 
additional costs of 15 ppm fuel being 
sold in to markets such as marine diesel, 
locomotive, and home heating fuel that 
do not require it. 

In 2030, the total social costs are 
projected to be about $1,509.6 million 
($2001). The increase is due to the 

projected annual growth in the engine 
and equipment populations. As in 
earlier years, producers and consumers 
in the application markets are expected 
to bear the large majority of the costs, 
approximately 94 percent. This is 
consistent with economic theory, which 
states that, in the long run, all costs are 
passed on to the consumers of goods 
and services. 

The present value of total social costs 
through 2030 is estimated to be $16.5 
billion ($2001). This present value is 
calculated using a social discount rate of 
3 percent from 2004 through 2030. We 
also performed an analysis using an 
alternative 7 percent social discount 
rate. Using that discount rate, the 
present value of the social costs through 
2030 is estimated to be $9.9 billion 
($2001).

TABLE V.F–2.—SUMMARY OF SOCIAL COSTS ESTIMATES ASSOCIATED WITH PRIMARY PROGRAM: 2013, 2020, AND 2030 
[$million]a,b 

Maximum cost year (2013) Year 2020 Final year (2030) 

Market
surplus 
($106) 

Operating
savings 
($106) 

Total 
Market
surplus 
($106) 

Operating
savings 
($106) 

Total 
Market
surplus 
($106) 

Operating
savings 
($106) 

Total 

Engine Producers 
Total ........................ 30.2 ...................... 30.2 0.1 ...................... 0.1 0.1 ...................... 0.1 

Equipment Producers 
Total ........................ 116.1 ...................... 116.1 102.6 ...................... 102.6 5.3 ...................... 5.3 

Agricultural Equip-
ment ................ 39.9 ...................... 39.9 33.2 ...................... 33.2 1.3 ...................... 1.3 

Construction 
Equipment ....... 53.0 ...................... 53.0 48.2 ...................... 48.2 3.8 ...................... 3.8 

Industrial Equip-
ment ................ 23.2 ...................... 23.2 21.2 ...................... 21.2 0.2 ...................... 0.2 

Application Producers 
and Consumers 
Total ........................ 1,231.8 (241.9) 989.8 1,386.5 (190.1) 1,196.3 1,598.9 (174.5) 1,424.5 

Total Producer .... 515.7 ...................... ................ 583.4 ...................... ................ 672.9 ...................... ................
Total Consumer .. 716.1 ...................... ................ 803.1 ...................... ................ 926.0 ...................... ................
Agriculture ........... 348.7 (44.7) 304.0 339.2 (35.2) 364.0 416.5 (32.3) 429.2 
Construction ........ 468.3 (77.9) 390.4 550.4 (61.2) 489.3 635.7 (56.1) 579.5 
Manufacturing ..... 414.8 (119.3) 295.5 436.8 (93.8) 343.0 501.8 (86.0) 415.7 

Fuel Producers Total .. 7.8 ...................... 7.8 9.0 ...................... 9.0 10.5 ...................... 10.5 
PADD I&III .......... 3.6 ...................... 3.6 4.1 ...................... 4.1 4.8 ...................... 4.8 
PADD II ............... 2.9 ...................... 2.9 3.3 ...................... 3.3 3.9 ...................... 3.9 
PADD IV ............. 0.8 ...................... 0.8 0.9 ...................... 0.9 1.0 ...................... 1.0 
PADD V .............. 0.5 ...................... 0.5 0.6 ...................... 0.6 0.8 ...................... 0.8 

Nonroad Spillover ...... ................ 51.2 ................ ................ 58.6 ................ ................ 69.2 
Marker Costs .............. ................ 7.3 ................ ................ ...................... ................ ................ ...................... ................

Total ............. 1,385.8 (183.4) 1,202.4 1,498.2 (131.5) 1,366.7 1,614.9 (105.3) 1,509.6 

Notes: 
a Figures are in 2001 dollars. 
b Operating savings are shown as negative costs. 
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TABLE IV.F–3—NATIONAL ENGINEER-
ING COMPLIANCE COSTS AND SO-
CIAL COSTS ESTIMATES FOR THE 
PROPOSED RULE: 2004–2030 

[$10 6] a 

Year 
Engineering 
compliance 

costs 

Total social 
costsb 

2004 .............. 0.00 0.00 
2005 .............. 0.00 0.00 
2006 .............. 0.00 0.00 
2007 .............. 39.61 39.61 
2008 .............. 130.41 130.40 
2009 .............. 132.25 132.25 
2010 .............. 262.02 262.01 
2011 .............. 641.12 641.07 
2012 .............. 1,010.37 1,010.27 
2013 .............. 1,202.52 1,202.40 
2014 .............. 1,329.14 1,329.01 
2015 .............. 1,260.74 1,260.62 
2016 .............. 1,298.40 1,298.27 
2017 .............. 1,318.75 1,318.62 
2018 .............. 1,325.02 1,324.89 
2019 .............. 1,339.30 1,339.16 
2020 .............. 1,366.79 1,366.66 
2021 .............. 1,351.08 1,350.94 
2022 .............. 1,349.58 1,349.44 
2023 .............. 1,365.53 1,365.38 
2024 .............. 1,371.60 1,371.45 
2025 .............. 1,395.98 1,395.83 
2026 .............. 1,419.79 1,419.64 
2027 .............. 1,442.91 1,442.76 
2028 .............. 1,465.41 1,465.26 
2029 .............. 1,487.68 1,487.53 
2030 .............. 1,509.77 1,509.61 

NPV at 3% .... 16,524.29 16,522.66 
NPV at 7% .... 9,894.02 9,893.06 

Notes: 
a Figures are in 2001 dollars. 
b Figures in this column do not include the 

human health and environmental benefits of 
the proposal. 

VI. Alternative Program Options 
Our proposed emission control 

program consists of a two-step program 
to reduce the sulfur content of nonroad 
diesel fuel in conjunction with the 
proposed Tier 4 engine standards. As 
we developed this proposal, we 
evaluated a number of alternative 
options with regard to the scope, level, 
and timing of the standards. This 
section presents a summary of our 
analysis of several alternative control 
scenarios. A complete discussion of all 
the alternatives, their feasibility, and 
their inventory, benefits, and cost 
impacts can be found in Chapter 12 of 
the draft Regulatory Impact Analysis for 
this proposal. 

While we are interested in comments 
on all of the alternatives presented, we 

are especially interested in comments 
on two alternative scenarios which EPA 
believes merit further consideration in 
developing the final rule: a program in 
which sulfur levels are required to be 
reduced to 15 ppm in essentially a 
single step, and a variation on the 
proposed two-step fuel control program, 
in which the second step of sulfur 
control to 15 ppm in 2010 would apply 
to locomotive and marine diesel fuel in 
addition to nonroad diesel fuel. This 
section describes these two options in 
greater detail; additional information 
can be found in Chapter 12 of the draft 
Regulatory Impact Analysis for this 
proposal. 

A. Summary of Alternatives 
We developed emissions, benefits, 

and cost analyses for a number of 
alternatives. The alternatives we 
considered can be categorized according 
to the structure of their fuel 
requirements: whether the 15 ppm fuel 
sulfur limit is reached in two-steps, like 
the proposed program, or one-step. 

One-step alternatives are those in 
which the fuel sulfur standard is 
applied in a single step: there are no 
fuel-based phase-ins. We evaluated 
three one-step alternatives. Option 1 is 
described in detail in Section VI.B, 
below. We considered two other one-
step alternatives which differ from 
Option 1 in the timing of the fuel option 
(2006 or 2008) and the engines 
standards (level of the standards and 
when they are introduced). As described 
in Table IV–1, Option 1b differs from 
Option 1 regarding the timing of the fuel 
standards, while Option 1a differs from 
Option 1 in terms of the engine 
standards. Both Option 1a and 1b would 
also extend the 15 ppm fuel sulfur limit 
to locomotive and marine diesel fuel as 
well. 

Two-step alternatives are those in 
which the fuel sulfur standard is set first 
at 500 ppm and then is reduced to 15 
ppm. The two-step alternatives vary 
from the proposal in terms of both the 
timing and levels of the engine 
standards and the timing of the fuel 
standards. Option 2a is the same as the 
proposed program except the 500 ppm 
fuel standard is introduced a year 
earlier, in 2006. Option 2b is the same 
as the proposed program except the 15 
ppm fuel standard is introduced a year 
earlier in 2009 and the trap-based PM 
standards begin earlier for all engines. 

Option 2c is the same as the proposed 
program except the 15 ppm fuel 
standard is introduced a year earlier in 
2009 and the trap-based PM standards 
begin earlier for engines 175–750 hp. 
Option 2d is the same as the proposed 
program except the NOX standard is 
reduced to 0.30 g/bhp-hr for engines 25–
75 hp, and this standard is phased in. 
Finally, Option 2e is the same as the 
proposed program except there are no 
new Tier 4 NOX limits. 

Options 3 and 4 are identical to the 
proposed program, except Option 3 
would exempt mining equipment over 
750 hp from the Tier 4 standards, and 
Option 4 would include applying the 15 
ppm sulfur limit to both locomotive and 
marine diesel fuel. Option 4 is 
discussed in detail in Section IV.C, 
below. 

Option 5a and 5b are identical to the 
proposal except for the treatment of 
engines less than 75 hp. Option 5a is 
identical to the proposal except that no 
new program requirements would be set 
in Tier 4 for engines under 75 hp. 
Instead Tier 2 standards and testing 
requirements for engines under 50 hp, 
and Tier 3 standards and testing 
requirements for 50–75 hp engines, 
would continue indefinitely. The 
Option 5b program is identical to the 
proposal except that for engines under 
75 hp only the 2008 engine standards 
would be set. There would be no 
additional PM filter-based standard in 
2013 for 25–75 hp engines, and no 
additional NOX+NMHC standard in 
2013 for 25–50 hp engines. 

Table VI–1 contains a summary of a 
number of these alternatives and the 
expected emission reductions, costs, 
and monetized benefits associated with 
them in comparison to the proposal. 
These alternatives cover a broad range 
of possible approaches and serve to 
provide insight into the many other 
program design alternatives not 
expressly evaluated further. The 
analysis was done using a 3% discount 
rate. If we were to use another rate, the 
values would change but not to such a 
degree as to change our conclusions 
regarding the various options. A 
complete discussion of all the 
alternatives, their feasibility, and their 
inventory, benefits, and cost impacts 
can be found in Chapter 12 of the draft 
Regulatory Impact Analysis for this 
proposal.
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B. Introduction of 15 ppm Nonroad 
Diesel Sulfur Fuel in One Step 

EPA carefully evaluated and is 
seeking comment on alternative 
regulatory approaches. Instead of the 
proposed two-step reduction in nonroad 
diesel sulfur, one alternative would 
require that the nonroad diesel sulfur 
level be reduced to 15ppm beginning 
June 1, 2008. This alternative would 
have the advantage of enabling use of 
high efficiency exhaust emission control 
technology for nonroad engines as early 
as the 2009 model year. It also would 
have several disadvantages which have 

prompted us not to propose it. The 
disadvantages in comparison to the 
proposal include inadequate lead-time 
for engine and equipment 
manufacturers and refiners, leading to 
increased costs and potential market 
disruptions. In this section, we describe 
this alternative in greater detail and 
discuss potential engine and fuel 
impacts. We also present our estimated 
emission and benefit impacts. Two 
other one-step fuel options which are 
variations of the alternative discussed in 
this section, Options 1a and 1b in Table 
VI–1, are presented in Chapter 12 of the 
draft RIA for this proposal. 

1. Description of the One-Step 
Alternative 

While numerous engine standards 
and phase-in schedules are possible, we 
considered the standards shown in 
Tables VI–2 and VI–3 as being the most 
stringent one-step program that could be 
considered potentially feasible 
considering cost, lead-time, and other 
factors. These standards are similar to 
those in our proposed option, the 
primary difference being the generally 
earlier phase-in dates for the PM 
standards.

TABLE VI–2.—PM STANDARDS FOR 1-STEP FUEL SCENARIO 
[g/bhp–hr] 

Engine power 
Model year 

2009 2010 2011 2012 2013 2014 

hp < 25 ..................................................................................................... 0.30 ................ ................ ................ ................ ................
25 ≤ hp <50 ............................................................................................. 10.22 ................ ................ ................ 0.02 ................
50 ≤ hp <75 ............................................................................................. ................ ................ ................ ................ 0.02 ................
75 ≤ hp <175 ........................................................................................... ................ ................ 0.01 ................ ................ ................

................ a 50% a 50% a 100% ................ ................
175 ≤ hp <750 ......................................................................................... ................ 0.01 ................ ................ ................ ................

a 50% a 50% a 100% ................ ................ ................
hp ≥ 750 ................................................................................................... ................ ................ ................ ................ 0.01 ................

................ ................ a 50% a 50% a 50% a 100% 

Notes: 
a Percentages are the model year sales required to comply with the indicated standard. 

TABLE VI–3.—NOX AND NMHC STANDARDS FOR 1-STEP FUEL SCENARIO 
[g/bhp–hr] 

Engine power 
Model year 

2011 2012 2013 2014 

25 ≤ hp < 75 ................................................................................................................................ ................ ................ a 3.5 ....................

0.30 NOX 
75 ≤ hp <175 ............................................................................................................................... 0.14 NMHC 

b 50% b 50% b 100% 

0.30 NOX 
175 ≤ hp <750 ............................................................................................................................. 0.14 NMHC 

b 50% b 50% b 50% b 100%

0.30 NOX 
hp ≥750 ........................................................................................................................................ 0.14 NMHC 

b 50% b 50% b 50% b 100% 

Notes:
a A 3.5 NMHC + NOX standard would apply to the 25–50 hp engines. Engines greater than 50hp are already subject to this standard in 2008 

under the existing Tier 3 program. 
b Percentages are the model year sales required to comply with the indicated standards. 

2. Engine Emission Impacts 

The main advantage associated with 
this one-step approach is pulling ahead 
the long-term PM engine standards. By 
making 15 ppm sulfur fuel widely 
available by late 2008, we could 
accelerate the long-term PM engine 

standards, leading to the introduction of 
precious metal catalyzed PM traps as 
early as 2009, two years earlier than 
possible under the two-step sulfur 
reduction approach. Some stakeholders 
have expressed the concern that a two-
step approach leads to later than desired 
introduction of high-efficiency exhaust 

emissions controls on nonroad diesels 
because this cannot happen until the 15 
ppm fuel standard goes into effect. As 
shown in Table VI–1, there would be 
additional public health benefits 
associated with this one-step approach. 
However, in comparison to the 
proposal, the additional benefits are
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295 A variation on this one-step approach would 
be to also require the sulfur content of locomotive 
and marine fuel to meet the 15 ppm standard in 
2008. The decision of whether or not to require the 
sulfur content of locomotive and marine fuel to also 
be reduced to 15 ppm, however, is not unique to 
the one step approach, and, as discussed below is 
an alternative also being evaluated under our 
proposed 2-step program. Were we to require 
locomotive and marine diesel fuel to also meet the 
15 ppm standard in 2008 under a one-step 
approach, there would be additional inventory 
reductions of about 10,000 tons of PM and 128,000 
tons of SO3 (NPV 3% through 2030).

relatively small, less than one percent or 
about $3 billion more than the proposed 
program.295

Even though 15 ppm fuel would be 
available beginning June 1, 2008 under 
this one-step approach, we do not 
believe it would be feasible to propose 
an aggressive turnover of new engines to 
trap-equipped versions in 2009. Nor 
would it be possible to introduce NOX 
controls any earlier than we are already 
proposing, model year 2011. The 
proposed standards need to be 
coordinated with Tier 3 standards, and 
with the heavy duty highway diesel 
standards. The coordination of Tier 4 
standards with Tier 3 standards and 
with the development of emissions 
control technology for highway diesel 
engines is of critical importance to 
successful implementation of the Tier 4 
standards. Even those manufacturers 
who do not make highway engines are 
expected to gain substantially from the 
highway PM and NOX control 
development work, provided they can 
plan for standards set at a similar level 
of stringency and timed in a way to 
allow for the orderly migration of 
highway engine technology to nonroad 
applications. 

Thus, although the application of 
high-efficiency exhaust PM emission 
controls to nonroad diesels would be 
enabled with the introduction of 15 
ppm sulfur nonroad fuel in 2008 under 
a one-step program, we believe that to 
require the application of PM controls 
across the wide spectrum of nonroad 
engines shortly thereafter would raise 
serious feasibility concerns that could 
only be resolved, if at all, through a very 
large additional R&D effort undertaken 
roughly in parallel with the similarly 
large highway R&D effort, a duplication 
of effort we wish to avoid for reasons 
discussed in Section III. Nonroad engine 
designers would need to accomplish 
much of this development well before 
the diesel experience begins to 
accumulate in earnest in 2007, in order 
to be ready for a 2009 first introduction 
date. Waiting until 2007 before 
initiating 2009 model year design work 
would risk the possibility of product 
failures, limited product availability and 

major market disruptions. At the same 
time, for those engine manufacturers 
who participate in both the highway 
and nonroad diesel engine markets, 
attempting to have concurrent engine 
product developments for highway and 
nonroad, could result in the possibility 
of product failures, limited product 
availability and major disruptions for 
the highway market as well. Thus, in 
balancing their costs and burden, many 
manufacturers may be forced to choose 
which products would be available for 
2009 and which products would be 
delayed for release. Manufacturers 
would also incur large additional costs 
to redesign hundreds of engine models 
and thousand of machine types to meet 
Tier 4 standards only one to three years 
after Tier 3 standards take effect in 
2006–2008. These cost impacts are 
reflected in Table VI–1 and their 
derivation is explained in chapter 12 of 
the draft RIA. This extra expenditure 
could only be modestly mitigated by 
phasing in the standards, since a crash 
R&D effort with limited benefit from 
highway experience would still be 
necessary.

Moreover, with respect to NOX, it 
would be impractical or simply 
infeasible to pull the standards ahead on 
the same schedule. This is because 
EPA’s highway diesel program allows 
manufacturers to phase in NOX 
technology over 2007–2010. As a result, 
we do not expect that the high-
efficiency NOX control technology could 
reasonably be applied to nonroad 
engines any earlier under a one-step 
program than under a two-step program 
(i.e., beginning in 2011). 

In summary, this option would lead 
us to apply PM and NOX standards in 
two different model years, or else forgo 
any opportunity to apply PM traps in 
2009. Redesigning engines and emission 
controls for early PM control and then 
again a couple of years later for NOX 
control, on top of shortened Tier 3 
stability periods, would likely add 
substantial costs to the program. As 
manufacturers attempt to avoid these 
costs and optimize their development 
they may simply have to restrict product 
offerings for some period, leading to 
price spikes and shortages due to lack 
of product availability. Having the NOX 
and PM standards phase in 
simultaneously under our proposed 
approach avoids cost and design 
stability issues for both engine and 
equipment manufacturers. In addition, 
the longer leadtime for the engine 
standards under our proposed program 
will allow greater economic efficiencies 
for engine manufacturers as they 
transfer highway emission reduction 
technology to nonroad engines. 

3. Fuel Impacts 
In addition to the challenges 

associated with pulling ahead the PM 
standards described above, there are 
also some concerns regarding the 
practicality of an early 15 ppm nonroad 
diesel sulfur standard. A one-step 
approach may result in several 
economic inefficiencies that would 
increase the cost of the program. For 
example, refiners will have little 
opportunity to take advantage of the 
newer desulfurization technologies 
currently being developed. As described 
in sections IV and V, refiners will only 
begin to be able to take advantage of 
these new technologies in 2008. By 
2010, the ability to incorporate them 
into their refinery modifications is 
expected to double. If refiners have to 
take steps to reduce the sulfur content 
of nonroad diesel fuel earlier, they will 
likely have to use more expensive 
current technology. The cost impacts of 
this decision will persist, since the 
choice of technology is a long term 
decision. If a refiner is forced by the 
effective date of the standards to employ 
a more expensive technology, that 
choice will affect that refiner’s output 
indefinitely, since the cost of upgrading 
to the new technologies will be 
prohibitive. As presented in section 5.2 
of the Draft RIA, we estimate that the 
costs of achieving a 15 ppm standard in 
2008 is approximately 0.4 c/gal greater 
than for the proposal. While difficult to 
quantify there are also considerable 
advantages to allowing refiners some 
operating time in producing 15 ppm 
diesel fuel for the highway program 
prior to requiring them to solidify their 
designs for producing nonroad diesel 
fuel to 15 ppm. The primary advantage 
is that the design of desulfurization 
equipment used to produce 15 ppm 
nonroad diesel fuel can reflect the 
operating experience of the equipment 
used to produce 15 ppm highway diesel 
fuel starting in 2006. This extra time 
would also provide current refiners of 
high sulfur diesel fuel with highly 
confident estimates of the cost of 
producing 15 ppm diesel fuel, reducing 
uncertainty and increasing their 
likelihood of investing to produce this 
fuel. With a start date of June 1, 2008 
refiners would have to solidify their 
designs and start construction prior to 
getting any data on the performance of 
their highway technology. This would 
increase the cost of producing 15 ppm 
nonroad diesel fuel for the life of the 
new desulfurization equipment, as well 
as potentially delaying some refiners’ 
decision to invest in new 
desulfurization equipment due to 
uncertainties in cost, performance, etc. 
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296 The results that were obtained for Option 1a 
were extrapolated based on the emission inventory 
changes to the proposed program and were obtained 
for the other alternatives by assuming the air quality 
changes between the alternative and the actual case 
run were small enough to allow for such 
extrapolation. An explanation of the benefits 
transfer method is contained in Chapter 9 of the 
draft RIA.

297 Locomotives, in fact, are treated separately 
from other nonroad engines and vehicles in the 
Clean Air Act, which contains provisions regarding 
them in section 213(a)(5). Less than 50 hp marine 
engines were included in the 1998 final rule for 
nonroad diesel engines, albeit with some special 
provisions to deal with marine-specific engine 
characteristics and operating cycles.

298 EPA established the most recent new 
standards for locomotives and marine diesel 
engines (including those under 50 hp) in separate 
actions (63 FR 18977, April 16, 1998, and 67 FR 
68241, November 8, 2002).

4. Emission and Benefit Impacts 
We used the nonroad model to 

estimate the emission inventory impacts 
associated with this one-step option, as 
well as the other options listed in Table 
VI–1. As for all the alternatives, we then 
used the benefits transfer method to 
estimate the monetized benefits of the 
alternative.296 The results are shown in 
Table VI–1. As is evidenced by the 
values in Table VI–1, the one-step 
alternative would achieve slightly 
greater PM and NOX emission 
reductions through 2030 than the 
proposed 2-step program, with 6,000 
and 11,000 additional tons reduced, 
respectively (or less than 0.5 percent). 
Unlike the proposed 2-step program, 
however, there would be no SO2 
emission reductions in 2007 due to the 
delay in fuel sulfur control, although 
2009 and later emission are slightly 
greater due primarily to the earlier 
introduction of engines using PM filters. 
Nevertheless, the SO2 benefits of the 
one-step program are slightly less than 
the proposed 2-step program in the long 
run, by about 191,000 tons (about 4 
percent) through 2030.

After careful consideration of these 
matters, we have decided to propose the 
two-step approach in today’s notice. 
The two-step program avoids adverse 
risks to the smooth implementation of 
the entire Tier 4 nonroad program that 
could be caused by the significantly 
shortened lead-time and stability of the 
one-step program. There are also 
concerns about the potential negative 
impacts the one-step option may have 
on the 2007 highway program, 
including the implications of the 
overlap of implementation schedules 
(see above and Chapter 12 of the draft 
RIA). Nevertheless, we believe that the 
one-step approach is a regulatory 
alternative worth considering. In 
addition to seeking comment on our 
proposed program, we also seek 
comment on the relative merits and 
shortcomings of a one-step approach to 
regulating nonroad diesel fuel and the 
associated schedule for implementing 
the engine standards. 

C. Applying 15 ppm Requirement to 
Locomotive and Marine Diesel Fuel 

To enable the high efficiency exhaust 
emission control technology to begin to 
be applied to nonroad diesel engines 

beginning with the 2011 model year, we 
are proposing that all nonroad diesel 
fuel produced or imported after June 1, 
2010 would have to meet a 15 ppm 
sulfur cap. Although locomotive and 
marine diesel engines are similar in size 
to some of the diesel engines covered in 
this proposal, there are many 
differences that have caused us to treat 
them separately in past EPA 
programs.297 These include differences 
in duty cycles and exhaust system 
design configurations, size, and rebuild 
and maintenance practices. Because of 
these differences, we are not proposing 
new engine standards today for these 
engine categories. Since we are not 
proposing more stringent emission 
standards, we are also not proposing 
that the second step of sulfur control to 
15 ppm in 2010 be applied to 
locomotive and marine diesel fuel. 
Instead, we are proposing to set a sulfur 
fuel content standard of 500 ppm for 
diesel fuel used in locomotive and 
marine applications. This fuel standard 
is expected to provide considerable 
sulfate PM and SO2 benefits even 
without establishing more stringent 
emission standards for these engines. 
We estimate that, cumulatively through 
2030, reducing the sulfur content of 
locomotive and marine diesel fuel 
would eliminate about 102,000 tons of 
sulfate PM (net present value, based on 
a 3 percent discount rate).

As discussed in section IV, we are 
seriously considering the option of 
extending the 15 ppm sulfur standard to 
locomotive and marine fuel as early as 
June 1, 2010, including them in the 
second step of the proposed two-step 
program. There are several advantages 
associated with this alternative. First, as 
reflected in Table VI–1, it would 
provide important additional sulfate PM 
and SO2 emission reductions and the 
estimated benefits from these reductions 
would outweigh the costs by a 
considerable margin. Second, in some 
ways it would simplify the fuel 
distribution system and the design of 
the fuel program proposed today since 
a marker would not be required for 
locomotive and marine diesel fuel. 
Furthermore, the prices for locomotive 
and marine diesel fuel may be virtually 
unaffected. Under the proposal, we 
expect that a certain amount of marine 
fuel will be 15 ppm sulfur fuel 
regardless of the standard due to 

limitations in the production and 
distribution of unique fuel grades. 
Where 500 ppm fuel is available, the 
possible suppliers of fuel will likely be 
more constrained, limiting competition 
and allowing prices to approach that of 
15 ppm fuel. If we were to bring 
locomotive and marine fuel to 15 ppm, 
the pool of possible suppliers could 
expand beyond those today, since 
highway diesel fuel will also be at the 
same standard. Third, it would help 
reduce the potential opportunity for 
misfueling of 2007 and later model year 
highway vehicles and 2011 and later 
model year nonroad equipment with 
higher sulfur fuel. Finally, it would 
allow refiners to coordinate plans to 
reduce the sulfur content of all of their 
nonroad, locomotive, and marine diesel 
fuel at one time. While in many cases 
this may not be a significant advantage, 
it may be a more important 
consideration here since it is probably 
not a question of whether locomotive 
and marine fuel must meet a 15 ppm 
cap, but merely when. As discussed in 
section IV, it is the Agency’s intention 
to propose action in the near future to 
set new emission standards for 
locomotive and marine engines that 
could require the use of high efficiency 
exhaust emission control technology, 
and thus, also require the use of 15 ppm 
sulfur diesel fuel.298 We anticipate that 
such engine standards would likely take 
effect in the 2011–13 timeframe, 
requiring 15 ppm locomotive and 
marine diesel fuel in the 2010–12 
timeframe. We intend to publish an 
advance notice of proposed rulemaking 
for such standards by the Spring of 2004 
and finalize those standards by 2007.

However, discussions with refiners 
have suggested there are significant 
advantages to leaving locomotive and 
marine diesel fuel at 500 ppm, at least 
in the near-term and until we set more 
stringent standards for those engines. 
The locomotive and marine diesel fuel 
markets could provide an important 
market for off-specification product, 
particularly during the transition to 15 
ppm for highway and nonroad diesel 
fuel in 2010. Waiting just a year or two 
beyond 2010 would address the critical 
near-term needs during the transition. In 
addition, waiting just another year or 
two beyond 2010 is also projected to 
allow virtually all refiners to take 
advantage of the new lower cost 
technology.

After careful consideration of these 
matters, we have decided not to propose 
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to apply the second step of sulfur 
control of 15 ppm to locomotive and 
marine diesel fuel at this time. 
Nevertheless, for the reasons described 
above, we are carefully weighing 
whether it would be appropriate to do 
so. Therefore, we seek comment on this 
alternative and the various advantages, 
disadvantages, and implications of it. 

D. Other Alternatives 

We have also analyzed a number of 
other alternatives, as summarized in 
Table VI–1. Some of these focus on 
control options more stringent than our 
proposal while others reflect modified 
engine requirements that result in less 
stringent control. EPA has evaluated 
these options in terms of the feasibility, 
emissions reductions, costs, and other 
relevant factors. EPA believes the 
proposed approach is the proper one 
with respect to these factors, and 
believes the options discussed above 
while having possible merit in some 
areas, raise what we believe are different 
and significant concerns with respect to 
these factors compared to the proposed 
approach. Hence we did not include 
these options. These concerns are 
discussed in more detail in Chapter 12. 
These concerns are discussed in more 
detail in Chapter 12 of the draft RIA. 
Hence, we did not include these options 
as part of our proposal for nonroad fuel 
and engine controls. We are interested 
in comment on these alternatives, 
especially information regarding their 
feasibility, costs, and other relevant 
concerns. 

VII. Requirements for Engine and 
Equipment Manufacturers 

This section describes the regulatory 
changes proposed for the engine and 
equipment compliance program. First, 
the proposed regulations for Tier 4 
engines have been written in plain 
language. They are structured to contain 
the provisions that are specific to 
nonroad CI engines in a new proposed 
part 1039, and to apply the general 
provisions of existing parts 1065 and 
1068. The proposed plain language 
regulations, however, are not intended 
to significantly change the compliance 
program, except as specifically noted in 
today’s notice (and we are not soliciting 
comment on any part of the rule that 
remains unchanged substantively). As 
proposed, these plain language 
regulations would only apply for Tier 4 
engines. The changes from the existing 
nonroad program are described below 
along with other notable aspects of the 
compliance program. 

A. Averaging, Banking, and Trading 

1. Are We Proposing To Keep the ABT 
Program for Nonroad Diesel Engines? 

EPA has included averaging, banking, 
and trading (ABT) programs in most 
mobile source emission control 
programs adopted in recent years. Our 
existing regulations for nonroad diesel 
engines include an ABT program 
(§ 89.201 through § 89.212). We are 
proposing to retain the basic structure of 
the existing nonroad diesel ABT 
program with today’s notice, though we 
are proposing a number of changes to 
accommodate implementation of the 
proposed emission standards. Behind 
these changes is the recognition that the 
proposed standards represent a major 
technological challenge to the industry. 
The proposed ABT program is intended 
to enhance the ability of engine 
manufacturers to meet the stringent 
standards proposed today. The 
proposed program is also structured to 
limit production of very high-emitting 
engines and to avoid unnecessary delay 
of the transition to the new exhaust 
emission control technology. 

We view the proposed ABT program 
as an important element in setting 
emission standards that are appropriate 
under CAA section 213 with regard to 
technological feasibility, lead time, and 
cost. The ABT program helps to ensure 
that the stringent standards we are 
proposing are appropriate under section 
213(a) given the wide breadth and 
variety of engines covered by the 
standards. For example, if there are 
engine families that will be particularly 
costly or have a particularly hard time 
coming into compliance with the 
standard, this flexibility allows the 
manufacturer to adjust the compliance 
schedule accordingly, without special 
delays or exceptions having to be 
written into the rule. Emission-credit 
programs also create an incentive (for 
example, to generate credits in early 
years to create compliance flexibility for 
later engines) for the early introduction 
of new technology, which allows certain 
engine families to act as trailblazers for 
new technology. This can help provide 
valuable information to manufacturers 
on the technology before they apply the 
technology throughout their product 
line. This early introduction of clean 
technology improves the feasibility of 
achieving the standards and can provide 
valuable information for use in other 
regulatory programs that may benefit 
from similar technologies. Early 
introduction of such engines also 
secures earlier emission benefits. 

In an effort to make information on 
the ABT program more available to the 
public, we intend to issue periodic 

reports summarizing use of the 
proposed ABT program by engine 
manufacturers. The information 
contained in the periodic reports would 
be based on the information submitted 
to us by engine manufacturers, and 
summarized in a way that protects the 
confidentiality of individual engine 
manufacturers. We believe this 
information will also be helpful to 
engine manufacturers by giving them a 
better indication of the availability of 
credits. Again, our periodic reports 
would not contain any confidential 
information submitted by individual 
engine manufacturers, such as sales 
figures. Also, the information would be 
presented in a format that would not 
allow such confidential information to 
be determined from the reports. 

2. What Are the Provisions of the 
Proposed ABT Program? 

The following section describes the 
changes proposed to the existing ABT 
program. In addition to those areas 
specifically highlighted, we are 
soliciting comments on all aspects of the 
proposed ABT changes, including 
comments on the need for and benefit 
of these changes to manufacturers in 
meeting the proposed emission 
standards. 

The ABT program has three main 
components. Averaging means the 
exchange of emission credits between 
engine families within a given engine 
manufacturer’s product line. (Engine 
manufacturers divide their product line 
into ‘‘engine families’’ that are 
comprised of engines expected to have 
similar emission characteristics 
throughout their useful life.) Averaging 
allows a manufacturer to certify one or 
more engine families at levels above the 
applicable emission standard, but below 
a set upper limit. However, the 
increased emissions must be offset by 
one or more engine families within that 
manufacturer’s product line that are 
certified below the same emission 
standard, such that the average 
emissions from all the manufacturer’s 
engine families, weighted by engine 
power, regulatory useful life, and 
production volume, are at or below the 
level of the emission standard. (The 
inclusion of engine power, useful life, 
and production volume in the averaging 
calculations is designed to reflect 
differences in the in-use emissions from 
the engines.) Averaging results are 
calculated for each specific model year. 
The mechanism by which this is 
accomplished is certification of the 
engine family to a ‘‘family emission 
limit’’ (FEL) set by the manufacturer, 
which may be above or below the 
standard. An FEL that is established 
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above the standard may not exceed an 
upper limit specified in the ABT 
regulations. Once an engine family is 
certified to an FEL, that FEL becomes 
the enforceable emissions limit for all 
the engines in that family for purposes 
of compliance testing. Averaging is 
allowed only between engine families in 
the same averaging set, as defined in the 
regulations. 

Banking means the retention of 
emission credits by the engine 
manufacturer for use in future model 
year averaging or trading. Trading 
means the exchange of emission credits 
between nonroad diesel engine 
manufacturers which can then be used 
for averaging purposes, banked for 
future use, or traded to another engine 
manufacturer. 

The existing ABT program for 
nonroad diesel engines covers 
NMHC+NOX emissions as well as PM 
emissions. With today’s notice we are 
proposing to make the ABT program 
available for the proposed NOX 
standards and proposed PM standards. 
(For engines less than 75 horsepower 
where we are proposing combined 
NMHC+NOX standards, the ABT 
program would continue to be available 
for the proposed NMHC+NOX standards 
as well as the proposed PM standards.) 
ABT would not be available for the 
proposed NMHC standards for engines 
above 75 horsepower or for the 
proposed CO standards for any engines.

As noted earlier, the existing ABT 
program for nonroad diesel engines 
includes FEL caps—limits on how high 
the emissions from credit-using engine 
families can be. No engine family may 
be certified above these FEL caps. These 
limits provide the manufacturers 
compliance flexibility while protecting 
against the introduction of 
unnecessarily high-emitting engines. 
When we propose new standards, we 
typically propose new FEL caps for the 
new standards. In the past, we have 
generally set the FEL caps at the 
emission levels allowed by the previous 
standard, unless there was some specific 
reason to do otherwise. We are 
proposing to do otherwise here because 
the proposed standard levels in today’s 
notice are so much lower than the 
current standards levels, especially the 
Tier 4 standards for engines above 75 
horsepower. The transfer to new 
technology is feasible and appropriate. 
Thus, to ensure that the ABT provisions 
are not used to continue producing old-
technology high-emitting engines under 
the new program, the proposed FEL 
caps would not, in general, be set at the 
previous standards. An exception is for 
the proposed NMHC+NOX standard for 
engines between 25 and 50 horsepower 

effective in model year 2013, where we 
are proposing to use the previously 
applicable NMHC+NOX standard for the 
FEL cap since the gap between the 
previous and proposed standards is 
approximately 40 percent (rather than 
90 percent for engines above 75 
horsepower). 

For engines above 75 horsepower 
certified during the phase-in period, 
there would be two separate sets of 
engines with different FEL caps. For 
engines certified to the existing (Tier 3) 
NMHC+NOX standards during the 
phase-in, the FEL cap would necessarily 
continue to be the existing FEL caps as 
adopted in the October 1998 rule. For 
engines certified to the proposed Tier 4 
NOX standard during the phase-in, the 
FEL cap would be 3.3 g/bhp-hr for 
engines between 75 and 100 
horsepower, 2.8 g/bhp-hr for engines 
between 100 and 750 horsepower, and 
4.6 g/bhp-hr for engines above 750 
horsepower. These proposed NOX FEL 
caps represent an estimate of the NOX 
emission level that is expected under 
the combined NMHC+NOX standards 
that apply with the existing previous 
tier standards. Beginning in model year 
2014 when the proposed Tier 4 NOX 
standard for engines above 75 
horsepower take full effect, we are 
proposing a NOX FEL cap of 0.60 g/bhp-
hr for engines above 75 horsepower. (As 
described below, we are proposing to 
allow a small number of engines greater 
than 75 horsepower to have NOX FELs 
above the 0.60 g/bhp-hr cap beginning 
in model year 2014.) Given the fact that 
the proposed Tier 4 NOX standard is 
approximately a 90 percent reduction 
from the existing standards for engines 
above 75 horsepower, we do not believe 
the previous standard would be 
appropriate as the FEL cap for all 
engines once the Tier 4 standards are 
fully phased-in. We believe that the 
proposed NOX FEL caps will ensure that 
manufacturers adopt NOX aftertreatment 
technology across all of their engine 
designs (with the exception of a limited 
number) but will also allow for some 
meaningful use of averaging during the 
phase-in period. When compared to the 
proposed 0.30 g/bhp-hr NOX standard, 
the proposed NOX FEL cap of 0.60 g/
bhp-hr (effective when the Tier 4 
standards are fully phased-in) is 
consistent with FEL caps set in previous 
rulemakings. 

For the transitional PM standards 
being proposed for engines between 25 
and 75 horsepower effective in model 
year 2008 and for the Tier 4 PM 
standards for engines below 25 
horsepower, we are proposing the 
previously applicable Tier 2 PM 
standards (which do vary within the 25 

to 75 horsepower category) for the FEL 
caps since the gap between the previous 
and proposed standards is 
approximately 50 percent (rather than in 
excess of 90 percent for engines above 
75 horsepower). For the proposed Tier 
4 PM standard effective in model year 
2013 for engines between 25 and 75 
horsepower, we are proposing a PM FEL 
cap of 0.04 g/bhp-hr, and for the 
proposed Tier 4 PM standard effective 
in model years 2011 and 2012 for 
engines between 75 and 750 
horsepower, we are proposing a PM FEL 
cap of 0.03 g/bhp-hr. (As described 
below, we are proposing to allow a 
small number of Tier 4 engines greater 
than 25 horsepower to have PM FELs 
above these caps.) Given the fact that 
the proposed Tier 4 PM standards for 
engines above 25 horsepower are less 
than 10 percent of the previous 
standards, we do not believe the 
previous standards would be 
appropriate as FEL caps once the Tier 4 
standards take effect. We believe that 
the proposed PM FEL caps will ensure 
that manufacturers adopt PM 
aftertreatment technology across all of 
their engine designs (except for a 
limited number of engines), yet will still 
provide substantial flexibility in 
meeting the standards. 

For the proposed Tier 4 PM standards 
for engines above 750 horsepower there 
is a phase-in period during model years 
2011 through 2013. During the phase-in 
period, there would be two separate sets 
of engines with different FEL caps. For 
engines certified to the existing Tier 2 
PM standard, the FEL cap would 
continue to be the existing PM FEL cap 
adopted in the October 1998 rule. For 
engines certified to the proposed Tier 4 
PM standard during the phase-in, the 
FEL cap would be 0.15 g/bhp-hr (the PM 
standard for the previous tier). 
Beginning in model year 2014, when the 
proposed Tier 4 PM standard for 
engines above 750 horsepower takes full 
effect, consistent with the proposed 
caps for lower horsepower categories, 
we are proposing a PM FEL cap of 0.03 
g/bhp-hr. (As described below, we are 
proposing to allow a small number of 
engines greater than 750 horsepower to 
have PM FELs above the 0.03 g/bhp-hr 
cap beginning in model year 2014.) We 
believe that the proposed PM FEL caps 
for engines above 750 horsepower will 
ensure that manufacturers adopt PM 
aftertreatment technology across all of 
their engine designs once the standard 
is fully phased-in (with the exception of 
a limited number) while allowing for 
some meaningful use of averaging 
during the phase-in period. 

Table VII.A–1 contains the proposed 
FEL caps and the effective model year 
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for the FEL caps (along with the 
associated standards proposed for Tier 
4). We request comment on the need for 
and the levels of these proposed FEL 
caps. It should be noted that for Tier 4, 
where we are proposing a new transient 

test, as well as retaining the current 
steady-state test, the FEL established by 
the engine manufacturer would be used 
as the enforceable limit for the purpose 
of compliance testing under both test 
cycles. In addition, under the NTE 

requirements, the FEL times the 
appropriate multiplier would be used as 
the enforceable limit for the purpose of 
such compliance testing.

TABLE VII.A–1.—PROPOSED FEL CAPS FOR THE PROPOSED TIER 4 STANDARDS IN THE ABT PROGRAM 
[g/bhp-hr] 

Power category Effective model 
year 

NOX 
standard NOX FEL cap PM 

standard PM FEL cap 

hp < 25 (kW < 19) ..................................................... 2008+ .................... (a) (a) ................................... b 0.30 0.60
25 ≤ hp < 50 (19 ≤ kW < 37) ................................... 2008–2012 ............ (a) (a) ................................... 0.22 0.45
25 ≤ hp < 50 (19 ≤ kW < 37) ................................... 2013+d .................. e 3.5 5.6 e ................................ 0.02 f 0.04
50 ≤ hp < 75 (37 ≤ kW < 56) ................................... 2008–2012 ............ (a) (a) ................................... 0.22 0.30
50 ≤ hp < 75 (37 ≤ kW < 56) ................................... 2013+ .................... (a) (a) ................................... 0.02 f 0.04
75 ≤ hp <175 (56 ≤ kW <130) ................................. 2012–2013 g .......... 0.30 3.3 for hp < 100 2.8 for 

hp ≥ 100.
0.01 f 0.03

75 ≤ hp <175 (56 ≤ kW <130) ................................. 2014+ .................... 0.30 0.60 f ............................... 0.01 f 0.03
175 ≤ hp ≤750 (130 ≤ kW ≤560) ............................. 2011–2013 ............ 0.30 2.8 .................................. 0.01 f 0.03
175 ≤ hp ≤750 (130 ≤ kW ≤560) ............................. 2014+ .................... 0.30 0.60 f ............................... 0.01 f 0.03
hp >750 (kW >560) .................................................. 2011–2013 ............ 0.30 4.6 .................................. 0.01 0.15
hp >750 (kW >560) .................................................. 2014+ .................... 0.30 0.60 f ............................... 0.01 f 0.03

Notes:
a The existing NMHC+NOX standard and FEL cap apply (see CFR Title 40, section 89.112). 
b A PM standard of 0.45 g/bhp-hr would apply to air-cooled, hand-startable, direct injection engines under 11 horsepower, effective in 2010. 
c The proposed FEL caps do not apply if the manufacturer elects to comply with the optional standards. The existing FEL caps continue to 

apply. 
d FEL caps apply in model year 2012 if the manufacturer elects to comply with the optional standards. 
e These are a combined NMHC+NOX standard and FEL cap. 
f As described in this section, a small number of engines are allowed to exceed these FEL caps. 
g This period would extend through the first nine months of 2014 under the alternative, reduced phase-in requirement (see Section III.B.1. for a 

description of the proposed alternative). 

As noted above, we are proposing to 
allow a limited number of engines to 
have a higher FEL than the caps noted 
in Table VII.A–1 in certain instances. 
Under this proposal, the allowance to 
certify up to these higher FEL caps 
would apply to Tier 4 engines at or 
above 25 horsepower. The provisions 
are intended to provide some limited 
flexibility for engine manufacturers as 
they transition to the stringent standards 
while ensuring that the vast majority of 
engines are converted to the advanced 
low-emission technologies expected 
under the Tier 4 program. This 
additional lead time appears 
appropriate, given the potential that a 
limited set of nonroad engines may face 
especially challenging difficulties in 
complying, and considering further that 
the same amount of overall emission 
reductions would be achieved through 
the need for credit-generating nonroad 
engines. 

Beginning the first year Tier 4 
standards apply in each power category 
above 25 horsepower, an engine 
manufacturer would be allowed to 

certify up to ten percent of its engines 
in each power category with PM FELs 
above the caps shown in Table VII.A–
1. The PM FEL cap for such engines 
would instead be the applicable 
previous tier PM standard. The ten 
percent allowance would be available 
for the first four years the Tier 4 
standards apply. For the power 
categories in which we are proposing a 
phase-in requirement for the Tier 4 NOX 
standards, the allowance to use a higher 
FEL cap would apply only to PM during 
the phase-in years. Once the phase-in 
period is complete, the allowance 
would apply to NOX as well. (For 
engines above 750 horsepower, where 
we are proposing a phase-in for both 
NOX and PM, the allowance to use a 
higher FEL cap would not take effect 
until model year 2014 when the phase-
in was complete.) 

After the fourth year the Tier 4 
standards apply, the allowance to certify 
engines using the higher FEL caps 
would still be available but for no more 
than five percent of a manufacturer’s 
engines in each power category. (For the 

power category between 25 and 75 
horsepower, this allowance would 
apply beginning with the 2013 model 
year and would apply to PM. The 
allowance to use the higher FEL caps is 
not necessary for the 2008 proposed 
standards or the 2013 proposed 
NMHC+NOX standards because the FEL 
caps for those standards are set at the 
previously applicable tier standards.) 

Table VII.A–2 presents the model 
years, percent of engines, and higher 
FEL caps that would apply under this 
allowance. Because the engines certified 
with the higher FEL caps are certified to 
the Tier 4 standards (albeit through the 
use of credits), they would be 
considered Tier 4 engines and all other 
requirements for Tier 4 engines would 
also apply, including the Tier 4 NMHC 
standard. We invite comment on 
whether additional provisions may be 
necessary for the limited number of 
engines certified to the higher FELs, 
including whether an averaging program 
for NMHC would be needed.
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TABLE VII.A–2.—ALLOWANCE FOR LIMITED USE OF AN FEL CAP HIGHER THAN THE TIER 4 FEL CAPS 

Power category Model years 
Engines al-

lowed to have 
higher FELs 

NOX FEL cap (g/bhp-hr) PM FEL cap (g/bhp-hr) 

25 ≤ hp <75 (19 ≤ kW < 56) ................................... 2013–2016 ............ 10 Not applicable ................ 0.22. 
2017+ .................... 5

75 ≤ hp <175 (56 ≤ kW <130) ................................. 2012–2013a ........... 10 Not applicable ................ 0.30 for hp <100. 

2014–2015 ............ 10 3.3 for hp <100 .............. 0.22 for hp ≥100. 

2016+ .................... 5 2.8 for hp ≥100 ..............

175 ≤ hp ≤750 (130 ≤ kW ≤ 560) ............................ 2011–2013 ............ 10 Not applicable ................ 0.15. 

2014 ...................... 10 2.8 

2015+ .................... 5

hp >750 (kW > 560) ................................................ 2014–2017 ............ 10 4.6 .................................. 0.15. 

2018+ .................... 5

a This period would extend through the first nine months of 2014 under the alternative, reduced phase-in requirement (see Section III.B.1. for a 
description of the proposed alternative). 

We request comment on the proposed 
provisions to allow higher FELs on a 
limited number of Tier 4 engines, 
including whether the proposed 
allowance limits of 10 percent and 5 
percent have been set at the right levels 
and whether the allowance to use a 
higher FEL cap is appropriate for the 
Tier 4 program. We also request 
comment on allowing manufacturers to 
use the allowances in a slightly different 
manner over the first four years. Instead 
of allowing manufacturers to certify up 
to ten percent for each of the first four 
years, manufacturers could certify up to 
40 percent of one year’s production but 
spread it out over four years in an 
unequal manner (e.g., 15 percent in the 
first and second years, and 5 percent in 
the third and fourth years). Last of all, 
we request comment on whether the 
allowance should be available for NOX 
during the years we a proposing a 
phase-in for the Tier 4 NOX standards. 
As proposed, we would not cover NOX 
during the phase-in years because 
manufacturers already can certify up to 
50 percent of their engines to the Tier 
3 NMHC+NOX standards. 

Under the proposed Tier 4 program, 
for engines above 75 horsepower there 
will be two different groups of engines 
during the phase-in period. In one 
group, engines would certify to the 
applicable Tier 3 NMHC+NOX standard 
(or Tier 2 standard for engines above 
750 horsepower), and would be subject 
to the ABT restrictions and allowances 
previously established for those tiers. In 
the other group, engines would certify 
to the 0.30 g/bhp-hr NOX standard, and 
would be subject to the restrictions and 
allowances in this proposed program. 

While engines in each group are 
certified to different standards, we are 
proposing to allow manufacturers to 
transfer credits across these two groups 
of engines with the following 
adjustment. As proposed, manufacturers 
could use credits generated during the 
phase-out of engines subject to the Tier 
3 NMHC+NOX standard (or Tier 2 
NMHC+NOX standard for engines above 
750 horsepower) to average with 
engines subject to the 0.30 g/bhp-hr 
NOX standard, but these credits will be 
subject to a 20 percent discount. In 
other words, each gram of NMHC+NOX 
credits from the phase-out engines 
would be worth 0.8 grams of NOX 
credits in the new ABT program. The 
ability to average credits between the 
two groups of engines will give 
manufacturers a greater opportunity to 
gain experience with the low-NOX 
technologies before they are required to 
meet the final Tier 4 standards across 
their full production. (The 20 percent 
discount would also apply to 
NMHC+NOX credits generated on less 
than 75 horsepower engines and used 
for averaging purposes with the NOX 
standards for engines greater than 75 
horsepower.) 

We are proposing the 20 percent 
discount for two main reasons. First, the 
discounting addresses the fact that 
NMHC reductions can provide 
substantial NMHC+NOX credits, which 
are then treated as though they were 
NOX credits. For example, a 2010 model 
year engine (between 175 and 750 
horsepower) emitting at 2.7 g/bhp-hr 
NOX and 0.3 g/bhp-hr NMHC meets the 
3.0 g/bhp-hr NMHC+NOX standard in 
that year, but gains no credits. In 2011, 

that engine, equipped with a PM trap to 
meet the new PM standard, will have 
very low NMHC emissions because of 
the trap, an emission reduction already 
accounted for in our assessment of the 
air quality benefit of this program. As a 
result, without substantially redesigning 
the engine to reduce NOX or NMHC, the 
manufacturer could garner a windfall of 
nearly 0.3 g/bhp-hr of NMHC+NOX 
credit for each of these engines 
produced. (Engines designed at lower 
NOX levels than this in 2010 can gain 
even more credits.) Allowing these 
NMHC-derived credits to be used 
undiscounted to offset NOX emissions 
on the phase-in engines in 2011 (for 
which each 0.1 g/bhp-hr of margin can 
make a huge difference in facilitating 
the design of engines to meet the 0.30 
g/bhp-hr NOX standard) would be 
inappropriate. Second, the discounting 
would work toward providing a net 
environmental benefit from the ABT 
program, such that the more that 
manufacturers use banked and averaged 
credits, the greater the potential 
emission reductions overall. 

Some foreign engine manufacturers 
have commented that it is difficult for 
them to accurately predict the number 
of engines that eventually end up in the 
U.S., especially when they sell to a 
number of different equipment 
manufacturers who may import 
equipment. This would make it difficult 
for the engine manufacturer to ensure 
they are complying with the proposed 
NOX phase-in requirements for engines 
above 75 horsepower and the proposed 
PM phase-in requirements for engines 
above 750 horsepower. Therefore, we 
are proposing to allow engine 
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manufacturers to demonstrate 
compliance with the NOX phase in 
requirements for engines above 75 
horsepower and the PM phase in 
requirements for engines above 750 
horsepower by certifying ‘‘split’’ engine 
families (i.e., an engine family that is 
split into two equal-sized subfamilies, 
one that generates a number of credits 
and one that uses an equal number of 
credits). In order to facilitate 
compliance with the proposed 
standards, we are proposing that this 
option be available to all engine 
manufacturers (i.e., both foreign and 
domestic manufacturers). Manufacturers 
would be allowed to certify split engine 
families with FELs no higher than the 
levels specified in Table VII.A–3. The 
maximum NOX FEL values specified in 
Table VII.A–3 were set at the level 
which would result in NOX ABT credits 
from engines above the Tier 4 standards 
offsetting ABT credits from engines 
below the previously applicable 
NMHC+NOX standards, including the 
20 percent discount for using 
NMHC+NOX credits on Tier 4 engines. 
The maximum PM FEL value for 
engines above 750 horsepower was set 
at the level halfway between the Tier 2 
and proposed Tier 4 PM standard for 
engines above 750 horsepower. 
Manufacturers certifying split engine 
families would exclude those engines 
from end of the year ABT calculations 
(and therefore would not need to 
determine actual U.S. sales of such 
engine families for ABT credit 
calculation purposes). Manufacturers 
certifying split engine families would 
also exclude those engines from the 
calculations demonstrating compliance 
with the phase-in percentage 
requirements as well.

TABLE VII.A–3.—MAXIMUM FEL FOR 
ENGINE FAMILIES CERTIFIED AS 
‘‘SPLIT’’ ENGINE FAMILIES 

Power category Pollutant 
Maximum 

FEL,
g/bhp-hr 

75 ≤ hp >175 
(56 ≤ kW 
<130).

NOX .............. a 1.7

175 ≤ hp ≤750 
(130 ≤ kW 
<560).

NOX .............. 1.5

hp >750 (kW 
>560).

NOX .............. 2.3

hp >750 (kW 
>560).

PM ................ 0.08

Notes:
a A limit of 2.5 g/bhp-hr would apply under 

the alternative, reduced phase-in requirement 
(see Section III.B.1. for a description of the 
proposed alternative). 

We are proposing one additional 
restriction on the use of credits under 
the ABT program. For the proposed Tier 
4 standards we are proposing that 
manufacturers may only use credits 
generated from other Tier 4 engines or 
from engines certified to the previous 
tier of standards (i.e., Tier 2 for engines 
below 50 horsepower, Tier 3 for engines 
between 50 and 750 horsepower, and 
Tier 2 engines above 750 horsepower). 
(As discussed in more detail below, we 
are proposing slightly different 
restrictions on the use of previous tier 
credits for engines between 75 and 175 
horsepower.) We currently have a 
similar provision that prohibits the use 
of Tier 1 credits to demonstrate Tier 3 
compliance, and given the levels of the 
final Tier 4 standards being proposed 
today, we believe it is appropriate to 
apply a similar restriction. Otherwise, 
we would be concerned about the 
possibility that credits from engines 
certified to relatively high standards 
could be used to significantly delay the 
implementation of the final Tier 4 
program and its benefits.

For reasons explained in Section 
III.B.1.b. of today’s notice, we are 
proposing unique phase-in requirements 
for engines between 75 and 175 
horsepower in order to ensure 
appropriate lead time for these engines. 
Because of these unique phase-in 
provisions for engines between 75 and 
175 horsepower, we are proposing 
slightly different provisions regarding 
the use of previous-tier credits. Under 
this proposal, manufacturers that choose 
to demonstrate compliance with the 
proposed phase-in requirements (i.e., 50 
percent in 2012 and 2013 and 100 
percent in 2014) would be allowed to 
use Tier 2 NMHC+NOX credits 
generated by engines above 50 
horsepower (along with any other 
allowable credits) to demonstrate 
compliance with the Tier 4 standards 
for engines between 75 and 175 
horsepower during model years 2012, 
2013 and 2014 only. These Tier 2 
credits would be subject to the power 
rating conversion already established in 
our ABT program, and to the 20% credit 
adjustment we are proposing for use of 
NMHC+NOX credits as NOX credits. 
Manufacturers that choose to 
demonstrate compliance with the 
optional reduced phase-in requirement 
for engines between 75 and 175 
horsepower, would not be allowed to 
use Tier 2 credits generated by engines 
above 50 horsepower to demonstrate 
compliance with the Tier 4 standards. 
(Use of credits other than banked Tier 
2 credits from engines above 50 
horsepower would still be allowed, in 

accordance with other ABT program 
provisions.) In addition, manufacturers 
choosing the reduced phase-in option 
would not be allowed to generate NOX 
credits from engines in this power 
category in 2012, 2013, and the first 9 
months of 2014, except for use in 
averaging within this power category 
(i.e., no banking or trading, or averaging 
with engines in other power categories 
would be permitted). This restriction 
would apply throughout this period 
even if the reduced phase-in option is 
exercised during only a portion of this 
period. We believe that this restriction 
is important to avoid potential abuse of 
the added flexibility allowance, 
considering that larger engine categories 
will be required to demonstrate 
substantially greater compliance levels 
with the 0.30 g/bhp-hr NOX standard 
several years earlier than engines built 
under this option. 

Under this proposal, we are not 
proposing any averaging set restrictions 
for Tier 4 engines. An averaging set is 
a group of engines, defined by EPA in 
the regulations, within which 
manufacturers may use credits under 
the ABT program. In the current 
nonroad diesel ABT program, there are 
averaging set restrictions. The current 
averaging sets consist of engines less 
than 25 horsepower and engines greater 
than or equal to 25 horsepower. The 
restriction was adopted because of 
concerns over the ability of 
manufacturers to generate significant 
credits from the existing engines and 
use the credits to delay compliance with 
the newly adopted standards. (See 63 
FR 56977.) We believe the proposed 
Tier 4 standards are sufficiently 
protective to limit the ability of 
manufacturers to generate significant 
credits from their current engines. In 
addition, we believe the proposed FEL 
caps provide sufficient assurance that 
low-emissions technologies will be 
introduced in a timely manner. 
Therefore, under this proposal, 
averaging would be allowed between all 
engine power categories without 
restriction effective with the Tier 4 
standards. The averaging set restriction 
placed on credits generated from Tier 2 
and Tier 3 engines would continue to 
apply if they are used to demonstrate 
compliance for Tier 4 engines. 

As described in section III.B.1.d.i. of 
today’s notice, we are also proposing a 
separate PM standard for air-cooled, 
hand-startable, direct injection engines 
under 11 horsepower. In order to avoid 
potential abuse of this standard, engines 
certified under this proposed 
requirement would not be allowed to 
generate credits as part of the ABT 
program. Credit use by these engines 
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299 Memorandum to the Docket, Chris Lieske and 
Joseph McDonald, EPA, Additional Information on 
Nonroad Retrofit Engine ABT Credit Concepts, 
Docket A–2001–28.

would be allowed. The restriction 
should be no burden to manufacturers, 
as it would apply only to those air-
cooled, hand-startable, direct injection 
engines under 11 horsepower that are 
certified under the special standard, and 
the production of credit-generating 
engines would be contrary to the 
standard’s purpose. 

The current ABT program contains a 
restriction on trading credits generated 
from indirect injection engines greater 
than 25 horsepower. The restriction was 
originally adopted because of concerns 
over the ability of manufacturers to 
generate significant credits from existing 
technology engines. (See 63 FR 56977.) 
Under this proposal, we are not 
proposing the restriction which 
prohibits manufacturers from trading 
credits generated on Tier 4 indirect fuel 
injection engines greater than 25 
horsepower. Based on the certification 
levels of indirect injection engines, we 
do not believe there is the potential for 
manufacturers to generate significant 
credits from their currently certified 
engines against the proposed Tier 4 
standards. Therefore, we are not 
proposing to restrict the trading of 
credits generated on Tier 4 indirect 
injection engines to other 
manufacturers. The restriction placed 
on the trading of credits generated from 
Tier 2 and Tier 3 indirect injection 
engines would continue to apply in the 
Tier 4 timeframe. 

We are not proposing to apply a 
specific discount to Tier 3 PM credits 
used to demonstrate compliance with 
the Tier 4 standards. PM credits 
generated under the Tier 3 standards are 
based on testing performed over a 
steady-state test cycle. Under the 
proposed Tier 4 standards, the test cycle 
is being supplemented with a transient 
test (see Section III.C above and VII.F 
below). Because in-use PM emissions 
from Tier 3 engines will vary depending 
on the type of application in which the 
engine is used (some having higher in-
use PM emissions, some having lower 
in-use PM emissions), the relative 
‘‘value’’ of the Tier 3 PM credits in the 
Tier 4 timeframe will differ. Instead of 
requiring manufacturers to gather 
information to estimate the level of in-
use PM emissions compared to the PM 
level of the steady-state test, we believe 
allowing manufacturers to bring Tier 3 
PM credits directly into the Tier 4 time 
frame without any adjustment is 
appropriate because it discounts their 
value for use in the Tier 4 timeframe 
(since the initial baseline being reduced 
is probably higher than measured in the 
Tier 2 test procedure). 

3. Should We Expand the Nonroad ABT 
Program To Include Credits From 
Retrofit of Nonroad Engines? 

We are considering expanding the 
scope of the standards by setting 
voluntary new engine standards 
applicable to the retrofit of nonroad 
diesel engines, and allowing these 
nonroad diesel engines to generate PM 
and NOX credits available for use by 
other nonroad diesel engines. This 
program could achieve greater emission 
reductions of these pollutants than 
could otherwise be achieved, in a cost-
effective manner. Specifically, we 
would allow existing in-use nonroad 
diesel engines that are retrofitted to 
achieve more stringent levels of 
emissions than are otherwise required to 
generate credits available for use in the 
ABT program by new nonroad engines. 
Credit-generating engines electing to 
participate in the program would be 
considered new nonroad diesel engines, 
subject to the normal compliance 
mechanisms applicable to other new 
nonroad diesel engines. These new 
nonroad engines could generate credits 
that could be used in the ABT program 
for other new nonroad diesel engines. 
Any such program would also have to 
ensure that credits are surplus, 
verifiable, quantifiable, and enforceable. 
We request comment on whether such 
a program would be feasible and 
appropriate for the Tier 4 nonroad 
standards, and on how such a program 
might be structured.

We are considering an approach for 
credit generation based on the use of 
advanced exhaust emission control 
technology/engine system combinations 
that would provide significant 
emissions reductions. To accomplish 
this, simple changes that are easy to 
circumvent accidentally or to defeat 
intentionally would not be eligible to 
generate credits, and essentially, only 
changes involving introduction of post 
combustion emissions control 
technology would be eligible. Thus, we 
would structure the program such that 
engine recalibration as the sole 
mechanism to reduce emissions would 
not be eligible for retrofit credits. Also, 
as noted, for purposes of a nonroad 
retrofit ABT program, in order to 
generate credits, the manufacturer of the 
nonroad retrofit engine system choosing 
to participate in the program would 
accept that the retrofit engine would be 
considered a new nonroad engine, 
subject to enforceable standards and 
normal certification and compliance 
requirements. We have outlined in a 
memorandum to the docket our ideas 
for meeting these objectives, including 
possible ways to structure the 

program.299 This memorandum 
describes potential procedures for credit 
generation, credit use, and a number of 
compliance, implementation, and 
enforcement measures.

We recognize that expanding the ABT 
program in this way would introduce 
new issues and complexities to the 
nonroad Tier 4 program, and that there 
are several ways to structure the 
program. We are seeking comment on 
whether such an expansion of the ABT 
program is feasible and appropriate, as 
well as on the details of how a program 
could be structured. We have 
considered and described a possible 
framework for nonroad retrofit credits in 
an effort to help commenters provide 
input. The level of detail provided 
below and in the memorandum to the 
docket does not indicate that we have 
made any decisions on whether nonroad 
retrofit credits are appropriate for the 
ABT program or about how the program 
should function. We invite comment not 
only on the provisions described below 
and in the memorandum to the docket, 
but also on alternative approaches that 
commenters believe would lead to a 
better overall program. 

We are also seeking comment on the 
timing of a retrofit credits approach. We 
believe that if such a program were 
adopted, credit generation could start in 
2004 at the earliest, and request 
comment on ending the program in the 
2015 time frame. We view this as 
primarily a transitional program which 
could be most useful in the early years 
of the nonroad program. Ending the 
program in 2015 may also ease concerns 
about long-term impact of such a 
program on the environment. 

We encourage commenters to 
carefully address all aspects of a 
nonroad retrofit credits program 
including its usefulness, feasibility, 
compliance and enforcement measures, 
environmental benefits, and potential 
cost savings. We specifically request 
comment on the potential for such a 
program to provide additional emissions 
reductions than would otherwise be 
obtained and request comment on the 
potential impacts such provisions 
would have on emissions reductions 
associated with the proposed nonroad 
standards. We are also interested in 
comments on practical issues and 
details regarding how the program 
would operate and be enforced. 

a. What would be the environmental 
impact of allowing ABT nonroad retrofit 
credits? 
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300 There is one minor exception to this analysis. 
Retrofits involving use of new nonroad engines as 
replacement engines in older nonroad equipment 
would be justified primarily as an aspect of EPA’s 
lead time authority under section 213(d). This is 
because credits would not be generated from an 
engine certifying to a more stringent standard, so 
that the credit is effectively generated by equipment 
rather than by an engine, i.e. generated by 
something other than a new non-road engine.

We would structure any nonroad 
credit ABT program in a way that 
provides greater overall emissions 
reductions over the life of the group of 
nonroad engines involved than would 
otherwise be achieved. These additional 
overall reductions would be achieved by 
applying a discount of 20 percent to 
ABT retrofit credits that are used to 
meet nonroad standards. The result of 
applying a discount would be that each 
ABT retrofit credit generated would 
translate to less than one nonroad 
engine credit available for consumption 
in the nonroad program. For example, a 
discount of 20 percent would reduce the 
consumable credits by 20 percent. The 
discount would provide greater overall 
net emissions reductions from the use of 
an ABT retrofit program, and the 
amount of this environmental benefit 
would increase with increased use of 
the program. Also, applying a discount 
would be consistent with past Agency 
actions (see additional discussion in the 
memorandum to the docket noted 
above). 

A discount would be an essential 
element of the nonroad retrofit credit 
provisions, since one of our objectives if 
we promulgated such an expanded ABT 
program would be to create greater net 
emission reductions. The absence of a 
discount would result in no net 
environmental impact, as the generation 
of credits would lead to emissions 
reductions which would be offset by the 
increase in emissions when the credits 
were used. A discount would also serve 
to mitigate the potential for net 
environmental detriments due to 
uncertainties in credit calculation and 
use. 

We request comment on whether a 
discount of 20 percent would be 
appropriate given the expectation that 
the discount will generate cost-effective 
emissions reductions that would 
otherwise not occur, as well as the more 
prevalent uncertainties associated with 
trading credits between nonroad 
retrofits and new nonroad engines.

b. How would EPA ensure 
compliance with retrofit emissions 
standards? 

If this program were adopted, we 
would expect to require the retrofit 
manufacturer to specify all emissions 
related maintenance and to list the type 
of fuel used to certify its retrofit-engine 
system and whether a particular fuel 
sulfur level is necessary to meet the 
standard and to maintain emissions 
compliance of the retrofit-engine system 
in-use. If such a fuel is necessary to 
maintain emissions compliance in-use, 
EPA would also consider the fuel to be 
‘‘critical emission related scheduled 
maintenance’’ under a retrofit engine 

program. As a result of such 
classification, the manufacturer would 
be required to demonstrate that proper 
fueling will be performed in-use. Such 
a demonstration would include a 
showing that the required fuel is 
available to, and would be used by, the 
ultimate consumer or fleet operator 
receiving the retrofitted engines. Such 
retrofitted engines would also have to be 
labeled appropriately to reflect the new 
engine family and may also require 
labeling for the type of fuel to be used. 
In general, we would require the 
manufacturer to submit a plan for 
implementing all relevant aspects of the 
retrofit to ensure proper installation and 
emissions compliance throughout the 
useful life period. A full discussion of 
compliance issues and possible 
compliance provisions, such as recall, 
in-use testing, useful life, and warranty 
is provided in the memorandum to the 
docket, noted above. We request 
comment on these approaches for 
ensuring in-use compliance with 
possible nonroad retrofit emissions 
standards and requirements. 

c. What is the legal authority for a 
nonroad ABT retrofit program? 

Allowing use by new nonroad engines 
of credits generated by retrofit of in-use 
nonroad engines is justified legally as an 
aspect of EPA’s standard setting 
authority. As we envision a program, a 
retrofit nonroad engine would be 
considered to be a new nonroad engine 
when the manufacturer opts into a 
voluntary retrofit program (if 
established). Upon such opt-in, this new 
engine would be subject to enforceable 
standards under CAA section 213, 
somewhat similar to opting into the 
voluntary Blue Sky series standards (see 
Section VII.E.2). Thus, the generation of 
credits by nonroad retrofits and their 
use by new engines subject to Tier 4 
would be similar to conventional ABT. 
Put another way, the generation of 
credits by retrofitting in-use non-road 
engines and their subsequent use by 
new nonroad engines subject to the Tier 
4 standards is an averaging program 
involving emission credits generated by 
one type of new nonroad engine and 
used by other new nonroad engines, 
similar to conventional ABT programs. 
With a nonroad retrofit credit program, 
and the emissions reductions associated 
with it, the overall emission reductions 
from Tier 4 nonroad engines and 
nonroad retrofit engines, taken together, 
would be the greatest achievable 
considering cost, noise, safety and 
energy factors, and would also be 
appropriate after considering those same 
factors. See also NRDC v. Thomas, 805 
F.2d 410, 425 (D.C. Cir. 1986) (averaging 
provisions upheld against challenge that 

they are inconsistent with NCP 
provisions), and Husqvarna AB v. EPA, 
254 F.3d 195, 202 (D.C. Cir 2001) 
(averaging, banking, and trading 
provisions cited as an element 
supporting EPA’s selection of lead time 
under section 213(b)). At the same time, 
we also note that the proposed 
standards are the greatest achievable 
(taking all statutory factors into account) 
and appropriate independent of the 
nonroad retrofit program, as explained 
elsewhere in this preamble.300

B. Transition Provisions for Equipment 
Manufacturers 

1. Why Are We Proposing Transition 
Provisions for Equipment 
Manufacturers? 

As EPA developed the 1998 Tier 2/3 
standards for nonroad diesel engines, 
we determined that provisions were 
needed to avoid unnecessary hardship 
for equipment manufacturers. The 
specific concern is the amount of work 
required and the resulting time needed 
for equipment manufacturers to 
incorporate all of the necessary 
equipment redesigns into their 
applications in order to accommodate 
engines that have been redesigned to 
meet the new emission standards. We 
therefore adopted a set of provisions for 
equipment manufacturers to provide 
them with reasonable leadtime for the 
transition process to the newly adopted 
standards. The program consisted of 
four major elements: (1) A percent-of-
production allowance, (2) a small-
volume allowance, (3) availability of 
hardship relief, and (4) continuance of 
the allowance to use up existing 
inventories of engines. See 63 at FR 
56977–56978 (Oct. 23, 1998). 

Given the level of the proposed Tier 
4 standards, we believe that there will 
be engine design changes comparable in 
magnitude to those involved during the 
transition to Tier 2/3. We thus believe 
that at least some equipment 
manufacturers will face comparable 
challenges during the transition to the 
Tier 4 standards. This is confirmed by 
comments to EPA by a number of the 
equipment Small Entity Representatives 
during the SBREFA process, which 
indicated that the Tier 2/3 transition 
provisions were proving beneficial in 
providing adequate leadtime and urging 
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301 Under this proposal, for engines between 50 
and 75 horsepower, the NMHC+NOX standard that 
would apply in Tier 4 is the same as the existing 
Tier 3 NMHC+NOX standard.

302 For emissions modeling purposes, we have 
assumed that manufacturers take full advantage of 
the existing allowances under the transition 
program for equipment manufacturers in 
establishing the emissions baseline. This 
assumption is based on information provided to us 
by engine manufacturers for model year 2001, 
which shows that approximately 20 percent of the 
engines in the 300–600 horsepower category are 
relying on the allowances in the first year that the 
Tier 2 standards apply. In modeling the Tier 4 
program, because the program will not take effect 
for many years and it is not possible to accurately 
forecast use of the proposed transition program for 
equipment manufacturers and to assess costs in a 
conservative manner, we have assumed that all 
engines will meet the Tier 4 standards in the 
timeframe proposed. As discussed in section V.C., 
this is consistent with our cost analysis, which 
assumes no use of the proposed transition program 
for equipment manufacturers.

EPA to adopt comparable provisions in 
a Tier 4 rule. See Report of the Small 
Business Advocacy Review Panel, 
section 8.4.1 (Dec. 23, 2002). Therefore, 
with a few exceptions described in more 
detail below, we are proposing to adopt 
transition provisions for Tier 4 in this 
notice that are similar to those adopted 
with the previous Tier 2/3 rulemaking. 
The following section describes the 
proposed transition provisions available 
to equipment manufacturers. (Section 
VII.C. of today’s notice describes all of 
the proposed provisions that would be 
available specifically for small 
businesses.) 

Our experience to date with the 
transition provisions for the Tier 2/3 
standards above 50 horsepower is 
limited. In the one power category 
where manufacturers have been 
required to submit information on the 
number of engines using the allowances 
(engines between 300 and 600 
horsepower), approximately 20 percent 
of the engines in the category are relying 
on the allowances in the first year that 
the Tier 2 standards apply. (For the 
power categories below 50 horsepower, 
manufacturers are reporting that there 
are very few engines using allowances. 
However, given the level of the Tier 1 
standards, we would not expect there to 
have been much need for equipment 
redesign to handle Tier 1 engines.) 
While this information is useful, we do 
not believe there is enough information 
available to determine if the level of the 
existing allowances should be revised 
for the Tier 4 proposal. For this reason, 
we are primarily relying on the 
provisions of the Tier 2/3 equipment 
manufacturer transition provisions for 
the Tier 4 proposal. However, as 
described in more detail below, we are 
proposing to add notification, reporting, 
and labeling requirements to the Tier 4 
proposal, which are not required in the 
existing transition provisions for 
equipment manufacturers. We believe 
these additional proposed provisions 
are necessary for EPA to gain a better 
understanding of the extent to which 
these provisions will be used and to 
ensure compliance with the Tier 4 
transition provisions. We are also 
proposing new provisions dealing 
specifically with foreign equipment 
manufacturers and the special concerns 
raised by the use of the transition 
provisions for equipment imported into 
the U.S. 

As under the existing provisions, 
equipment manufacturers would not be 
obligated to use any of these provisions, 
but all equipment manufacturers would 
be eligible to do so. Also, as under the 
existing program, we are proposing that 
all entities under the control of a 

common entity, and that meet the 
definition in the regulations of a 
nonroad vehicle or nonroad equipment 
manufacturer contained in the 
regulations, would have to be 
considered together for the purposes of 
applying exemption allowances. This 
would not only provide certain benefits 
for the purpose of pooling exemptions, 
but would also preclude the abuse of the 
small-volume allowances that would 
exist if companies could treat each 
operating unit as a separate equipment 
manufacturer. 

2. What Transition Provisions Are We 
Proposing for Equipment 
Manufacturers? 

a. Percent-of-Production Allowance 
Under the proposed percent-of-

production allowance, each equipment 
manufacturer may install engines not 
certified to the proposed Tier 4 emission 
standards in a limited percentage of 
machines produced for the U.S. market. 
Equipment manufacturers would need 
to provide written assurance to the 
engine manufacturer that such engines 
are being procured for the purpose of 
the transition provisions for equipment 
manufacturers. These engines would 
instead have to be certified to the 
standards that would apply in the 
absence of the Tier 4 standards (i.e., Tier 
2 for engines below 50 horsepower, Tier 
3 for engines between 50 and 750 
horsepower,301 and Tier 2 for engines 
above 750 horsepower). This percentage 
would apply separately to each of the 
proposed Tier 4 power categories 
(engines below 25 horsepower, engines 
between 25 and 75 horsepower, engines 
between 75 and 175 horsepower, 
engines between 175 and 750 
horsepower, and engines above 750 
horsepower) and is expressed as a 
cumulative percentage of 80 percent 
over the seven years beginning when the 
Tier 4 standards first apply in a 
category. No exemptions would be 
allowed after the seventh year. For 
example, an equipment manufacturer 
could install engines certified to the 
Tier 3 standards in 40 percent of its 
entire 2011 production of nonroad 
equipment that use engines rated 
between 175 and 750 horsepower, 30 
percent of its entire 2012 production in 
this horsepower category, and 10 
percent of its entire 2013 production in 
this horsepower category. (During the 
transitional period for the Tier 4 
standards, the fifty percent of engines 
that would be allowed to certify to the 

previous tier NOX standard but meet the 
Tier 4 PM standard would be 
considered as Tier 4-compliant engines 
for the purpose of the equipment 
manufacturer transition provisions.) If 
the same manufacturer were to produce 
equipment using engines rated above 
750 horsepower, a separate cumulative 
percentage allowance of 80 percent 
would apply to these machines during 
the seven years beginning in 2011. This 
proposed percent-of-production 
allowance is almost identical to the 
percent-of-production allowance 
adopted in the October 1998 final rule, 
the difference being, as explained 
earlier, that we are proposing to have 
fewer power categories associated with 
the proposed Tier 4 standards.

The proposed 80 percent exemption 
allowance, were it to be used to its 
maximum extent by all equipment 
manufacturers, would bring about the 
introduction of cleaner engines several 
months later than would have occurred 
if the new standards were to be 
implemented on their effective dates. 
However, the equipment manufacturer 
flexibility program has been integrated 
with the standard-setting process from 
the initial development of this proposal, 
and as such we believe it is a key factor 
in assuring that there is sufficient lead 
time to initiate the Tier 4 standards 
according to the proposed schedule.302

Machines that use engines built before 
the effective date of the proposed Tier 
4 standards would not be included in an 
equipment manufacturer’s percent of 
production calculations under this 
allowance. Machines that use engines 
certified to the previous tier of 
standards under our Small Business 
provisions (as described in Section 
VII.C. of this proposal) would not be 
included in an equipment 
manufacturer’s percent of production 
calculations under this allowance. All 
engines certified to the Tier 4 standards, 
including those engines that produce 
emissions at higher levels than the 
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standards, but for which an engine 
manufacturer uses ABT credits to 
demonstrate compliance, would count 
as Tier 4 complying engines and would 
not be included in an equipment 
manufacturer’s percent of production 
calculations. As noted earlier, engines 
that meet the proposed Tier 4 PM 
standards but are allowed to meet the 
Tier 3 NMHC+NOX standards during the 
phase-in period would also count as 
Tier 4 complying engines and would not 
be included in an equipment 
manufacturer’s percent of production 
calculations. And, as also noted earlier, 
all engines used under the percent-of-
production allowance would have to 
certify to the standards that would be in 
effect in the absence of the Tier 4 
standards (i.e., the Tier 3 standards for 
engines between 50 and 750 horsepower 
and the Tier 2 standards for engines 
below 50 horsepower and above 750 
horsepower). 

The choice of a cumulative percent 
allowance of 80 percent is based on our 
best estimate of the degree of reasonable 
leadtime needed by equipment 
manufacturers. We believe the 80 
percent allowance responds to the need 
for flexibility identified by equipment 
manufacturers, while ensuring a 
significant level of emission reductions 
in the early years of the proposed 
program. 

We are also proposing to allow 
manufacturers to start using a limited 
number of the new Tier 4 flexibilities 
once the seven-year period for the 
existing Tier 2/Tier 3 program expires 
(and so continue producing engines 
meeting Tier 1 or Tier 2 standards). In 
this way, a manufacturer could 
potentially continue exempting the most 
difficult applications once the seven-
year period of the current Tier 2/3 
flexibility provisions is finished. (Under 
the existing transition program for 
equipment manufacturers, any unused 
allowances expire after the seven year 
period. We are not reopening this 
provision with this proposal.) However, 
opting to start using Tier 4 allowances 
once the seven-year period from the 
current Tier 2/Tier 3 program expires 
would reduce the available percent of 
production exemptions available from 
the Tier 4 standards. We are proposing 
that equipment manufacturers may use 
up to a total of 10 percent of their Tier 
4 allowances prior to the effective date 
of the proposed Tier 4 standards. (The 
early use of Tier 4 allowances would be 
allowed in each Tier 4 power category.) 
This percentage of equipment utilizing 
the early Tier 4 allowances would be 
subtracted from the proposed Tier 4 
allowance of 80 percent for the 
appropriate power category, resulting in 

fewer allowances once the Tier 4 
standards take effect. For example, if an 
equipment manufacturer used the 
maximum amount of early Tier 4 
allowances of 10 percent, then the 
manufacturer would have a cumulative 
total of 70 percent remaining when the 
Tier 4 standards take effect (i.e., 80 
percent production allowance minus 10 
percent). We are also requesting 
comment on requiring equipment 
manufacturers to take a two-for-one loss 
of Tier 4 allowances for each allowance 
used prior to the Tier 4 effective date. 
This would reduce the number of 
overall engines that could be exempted 
under the Tier 4 allowance program and 
result in greater environmental benefits 
than would be realized if manufacturers 
used all of the Tier 4 allowances in the 
Tier 4 timeframe. 

We view this proposed provision on 
early use of Tier 4 allowances as 
providing reasonable leadtime for 
introducing Tier 4 engines, since it 
should result in earlier introduction of 
Tier 4-compliant engines (assuming that 
the 80% allowance would otherwise be 
utilized) with resulting net 
environmental benefit (notwithstanding 
longer utilization of earlier Tier engines, 
due to the stringency of the Tier 4 
standards) and should do so at net 
reduction in cost by providing cost 
savings for the engines that have used 
the Tier 4 allowances early. As 
discussed above, once the Tier 4 
implementation model year begins, 
engines which use the transition 
provision allowances must be certified 
to the standards that would apply in the 
absence of the Tier 4 standards.

b. Small-Volume Allowance 
The percent-of-production approach 

described above may provide little 
benefit to businesses focused on a small 
number of equipment models. Therefore 
we are proposing to allow any 
equipment manufacturer to exceed the 
percent-of-production allowances 
described above during the same seven 
year period, provided the manufacturer 
limits the number of exempted engines 
to 700 total over the seven years, and to 
200 in any one year. As noted earlier, 
equipment manufacturers would need 
to provided written assurance to the 
engine manufacturer when it purchases 
engines under the transition provisions 
for equipment manufacturers. The limit 
of 700 exempted engines would apply 
separately to each of the proposed Tier 
4 power categories (engines below 25 
horsepower, engine between 25 and 75 
horsepower, engines between 75 and 
175 horsepower, engines between 175 
and 750 horsepower, and engines above 
750 horsepower). In addition, 
manufacturers making use of this 

provision must limit exempted engines 
to a single engine family in each Tier 4 
power category. 

As with the proposed percent-of-
production allowance, machines that 
use engines built before the effective 
date of the proposed Tier 4 standards 
would not be included in an equipment 
manufacturer’s count of engines under 
the small-volume allowance. Similarly, 
machines that use engines certified to 
the previous tier of standards under our 
Small Business provisions (as described 
in Section VII.C. of this proposal) would 
not be included in an equipment 
manufacturer’s count of engines under 
the small-volume allowance. All 
engines certified to the Tier 4 standards, 
including those that produce emissions 
at higher levels than the standards but 
for which an engine manufacturer uses 
ABT credits to demonstrate compliance, 
would be considered as Tier 4 
complying engines and would not be 
included in an equipment 
manufacturer’s count of engines under 
the small-volume allowance. Engines 
that meet the proposed Tier 4 PM 
standards but are allowed to meet the 
Tier 3 NMHC+NOX standards during the 
phase-in period would also be 
considered as Tier 4 complying engines 
and would not be included in an 
equipment manufacturer’s count of 
engines under the small-volume 
allowance. All engines used under the 
small-volume allowance would have to 
certify to the standards that would be in 
effect in the absence of the Tier 4 
standards (i.e., the Tier 3 standards for 
engines between 50 and 750 horsepower 
and the Tier 2 standards for engines 
below 50 horsepower and above 750 
horsepower). 

In discussions regarding the current 
small-volume allowance, some 
manufacturers expressed the desire to 
be able to exempt engines from more 
than one engine family, but still fall 
under the number of exempted engine 
limit. (Under the current rules, although 
equipment manufacturers are allowed to 
exempt up to 700 units over seven 
years, they must all use the same engine 
family. In many cases, a manufacturer’s 
largest sales volume model does not 
even sell 700 units over seven years. As 
a result, the maximum number of units 
a manufacturer can exempt under the 
small-volume allowance is less than the 
700 unit limit.) We are concerned, 
however, that allowing manufacturers to 
exempt engines in more than one 
family, but retaining the current 700-
unit allowance, could lead to 
significantly higher numbers of engines 
being exempted from the Tier 4 
program. 
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303 ‘‘Analysis of Small Volume Equipment 
Manufacturer Flexibilities,’’ EPA memo from Phil 
Carlson to Docket A–2001–28.

Using data of equipment sales by 
equipment manufacturers that qualify as 
small businesses under Small Business 
Administration (SBA) guidelines, we 
have analyzed the effects of a small-
volume allowance program that would 
set an exempted engine allowance lower 
than 700 units over seven years but 
allow manufacturers to exempt engines 
from more than one engine family. 
Based on sales information for small 
businesses, we believe we could revise 
the small-volume allowance program to 
include lower caps and allow 
manufacturers to exempt more than one 
engine family while still keeping the 
total number of engines eligible for the 

allowance at roughly the same overall 
level as the 700-unit program described 
above.303 Such a program would in 
general provide sufficient leadtime for 
equipment manufacturers, allowing 
them to temporarily exempt greater 
numbers of equipment models from the 
proposed Tier 4 standards, but, as noted 
above, keeping the total number of 
engines eligible for the allowance at 
roughly the same overall level as the 
existing program would allow (and so 
not allow more leadtime than 
necessary). Based on our analysis, the 
small-volume allowance program could 
be revised to allow equipment 
manufacturers to exempt 525 machines 

over seven years (with a maximum of 
150 in any given year) for each of the 
three power categories below 175 
horsepower, and 350 machines over 
seven years (with a maximum of 100 in 
any given year) for the two power 
categories above 175 horsepower. 
Concurrent with the revised caps, 
manufacturers would be allowed to 
exempt engines from more than one 
engine family under the small-volume 
allowance program. Table VII.B–1 
compares the proposed small-volume 
allowance program to the variation 
described in this paragraph.

TABLE VII.B–1.—SMALL-VOLUME ALLOWANCE PROGRAM COMPARISON 

Engines exempted over 7 years 

Maximum 
exempted 
engines 
in one 
year 

Single engine family 
restriction? 

Proposed program ..................................... —700 for each power category ........................................ 200 —Yes 
Variation under consideration .................... —525 for power categories < 175 hp ...............................

—350 for power categories > 175 hp ...............................
100 —No 

We request comment on adopting a 
small-volume allowance program with 
the lower caps noted above that allows 
manufacturers to exempt more than one 
engine family in each power category. 
We specifically request comment on 
allowing equipment manufacturers to 
choose between the two small-volume 
allowance programs described above. 
Alternatively, we request comment on 
whether we should replace the current 
program (which allows 700 units over 
seven years with a one engine family 
restriction) with this revised small-
volume allowance program (which 
would allow fewer units over seven 
years but without the single engine 
family restriction). Our analysis of small 
businesses noted above did show that 
there were a very limited number of 
companies that could potentially get 
fewer total allowances under a revised 
program with the lower caps compared 
to the existing program (i.e., a company 
that sells an equipment model that 
utilizes one engine family whose sales 
over a seven year period are above the 
revised limits noted above but less than 
700). Allowing an equipment 
manufacturer to choose between the two 
programs would help to ensure that 
manufacturers are able to retain the 
current level of flexibility they have 
under the current program. 

Because we are proposing fewer 
power categories for the Tier 4 
standards, the proposed equipment 
flexibility program is designed to reflect 
those changes. Therefore, under the 
proposed small-volume allowance, the 
specified unit allowances will apply 
separately to each of the five power 
categories being proposed for the Tier 4 
standards.

As noted earlier, we are also 
proposing to allow manufacturers to 
start using a limited number of the new 
Tier 4 flexibilities once the seven-year 
period for the existing Tier 2/Tier 3 
program expires (and so continue 
producing engines meeting Tier 1 or 
Tier 2 standards). Under the proposed 
small-volume allowance, any engines 
used by the manufacturer prior to Tier 
4 would be subtracted from the 
proposed 700 unit allowance (for the 
appropriate Tier 4 power category), 
resulting in fewer allowances once the 
Tier 4 standards take effect. As with the 
proposed percent-of-production 
allowance, we are proposing to limit the 
number of Tier 4 small-volume 
allowances that can be used prior to the 
effective dates of the Tier 4 standards to 
a total of 100 units in each of the Tier 
4 power categories. We are taking 
comment on requiring equipment 
manufacturers to take a two-for-one loss 
of Tier 4 small-volume allowances for 

each allowance used prior to the Tier 4 
effective date. As explained above, we 
view this proposal as providing 
reasonable leadtime for introduction of 
Tier 4 engines by providing the 
possibility of earlier introduction of 
such engines with a net cost savings. 

c. Hardship Relief Provision 
We are proposing to extend the 

availability of the ‘‘hardship relief 
provision’’ with the Tier 4 transition 
provisions for equipment 
manufacturers. Under the proposal, an 
equipment manufacturer that does not 
make its own engines could obtain 
limited additional relief by providing 
evidence that, despite its best efforts, it 
cannot meet the implementation dates, 
even with the proposed equipment 
flexibility program provisions outlined 
above. Such a situation might occur if 
an engine supplier without a major 
business interest in the equipment 
manufacturer were to change or drop an 
engine model very late in the 
implementation process. As with other 
equipment manufacturer transition 
provisions, the equipment Small Entity 
Representatives indicated that the 
availability this allowance was useful to 
them in the transition to the Tier 2/3 
standards, and they urged that it be 
continued in any Tier 4 rule. Report of 
the Small Business Advocacy Panel, 
section 8.4.1. 
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Applications for hardship relief 
would have to be made in writing, and 
would need to be submitted before the 
earliest date of noncompliance. The 
application would also have to include 
evidence that failure to comply was not 
the fault of the equipment manufacturer 
(such as a supply contract broken by the 
engine supplier), and would need to 
include evidence that serious economic 
hardship to the company would result 
if relief is not granted. We would work 
with the applicant to ensure that all 
other remedies available under the 
flexibility provisions were exhausted 
before granting additional relief, if 
appropriate, and would limit the period 
of relief to no more than one year. 
Applications for hardship relief 
generally will only be accepted during 
the first year after the effective date of 
an applicable new emission standard. 

The Agency expects this provision 
would be rarely used. This expectation 
has been supported by our initial 
experience with the Tier 2 standards in 
which only one equipment 
manufacturer has applied under the 
hardship relief provisions. Requests for 
hardship relief would be evaluated by 
EPA on a case-by-case basis, and may 
require, as a condition of granting the 
applications, that the equipment 
manufacturer agree (in writing) to some 
appropriate measure to recover the lost 
environmental benefit. 

d. Existing Inventory Allowance 
The current program for nonroad 

diesel engines includes a provision for 
equipment manufacturers to continue to 
use engines built prior to the effective 
date of new standards, until the older 
engine inventories are depleted. It also 
prohibits stockpiling of previous tier 
engines. We are proposing to extend 
these provisions as manufacturers 
transition to the standards contained in 
this proposal. We are also proposing to 
extend the existing provision that 
provides an exception to the applicable 
compliance regulations for the sale of 
replacement engines. In proposing to 
extend this provision, we are requiring 
that engines built to replace certified 
engines be identical in all material 
respects to an engine of a previously 
certified configuration that is of the 
same or later model year as the engine 
being replaced. The term ‘‘identical in 
all material respects’’ would allow for 
minor differences that would not 
reasonably be expected to affect 
emissions. 

3. What Are the Recordkeeping, 
Notification, Reporting, and Labeling 
Requirements Associated With the 
Equipment Manufacturer Transition 
Provisions? 

a. Recordkeeping Requirements for 
Engine and Equipment Manufacturers

We are proposing to extend the 
recordkeeping requirements from the 
current equipment manufacturer 
transition program. Under the proposed 
requirements, engine manufacturers 
would be allowed to continue to build 
and sell previous tier engines needed to 
meet the market demand created by the 
equipment manufacturer flexibility 
program, provided they receive written 
assurance from the engine purchasers 
that such engines are being procured for 
this purpose. We are proposing that 
engine manufacturers would be required 
to keep copies of the written assurance 
from the engine purchasers for at least 
five full years after the final year in 
which allowances are available for each 
power category. 

Equipment manufacturers choosing to 
take advantage of the proposed Tier 4 
allowances would be required to: (1) 
Keep records of the production of all 
pieces of equipment excepted under the 
allowance provisions for at least five 
full years after the final year in which 
allowances are available for each power 
category; (2) include in such records the 
serial and model numbers and dates of 
production of equipment and installed 
engines, and the rated power of each 
engine, (3) calculate annually the 
number and percentage of equipment 
made under these transition provisions 
to verify compliance that the allowances 
have not been exceeded in each power 
category; and (4) make these records 
available to EPA upon request. 

b. Notification Requirements for 
Equipment Manufacturers 

We are also proposing some new 
notification requirements for equipment 
manufacturers with the Tier 4 program. 
Under this proposal, equipment 
manufacturers wishing to participate in 
the Tier 4 transition provisions would 
be required to notify EPA prior to their 
use of the Tier 4 transition provisions. 
Equipment manufacturers would be 
required to submit their notification 
before the first calendar year in which 
they intend to use the transition 
provisions. We believe that prior 
notification will not be a significant 
burden to the equipment manufacturer, 
but will greatly enhance our ability to 
ensure compliance. Indeed, EPA 
believes that in order for an equipment 
manufacturer to properly use either of 
the allowances provided, it would 

already have the information required in 
the notification. Thus we are not 
requiring additional planning or 
information gathering beyond that 
which the equipment manufacturer 
must already be doing in order to ensure 
its compliance with the regulations. 
Under the proposed notification 
requirements, each equipment 
manufacturer would be required to 
notify EPA in writing and provide the 
following information: 

(1) The nonroad equipment 
manufacturer’s name, address, and 
contact person’s name, phone number; 

(2) the allowance program that the 
nonroad equipment manufacturer 
intends to use by power category; 

(3) the calendar years in which the 
nonroad equipment manufacturer 
intends to use the exception; 

(4) an estimation of the number of 
engines to be exempted under the 
transition provisions by power category; 

(5) the name and address of the 
engine manufacturer from whom the 
equipment manufacturer intends to 
obtain exempted engines; and 

(6) identification of the equipment 
manufacturer’s prior use of Tier 2/3 
transition provisions. 

EPA is requesting comment on 
whether the notification provisions 
should also apply to the current Tier 2/
Tier 3 transition program, and if so, how 
these provisions should be phased in for 
equipment manufacturers using the 
current Tier 2/Tier 3 transition 
provisions. EPA believes such a 
notification provision could be 
implemented as soon as 2005 and 
requests comments on the appropriate 
start date should we adopt such a 
notification provision for equipment 
manufacturers for the Tier 2/Tier 3 
transition program. 

c. Reporting Requirements for Engine 
and Equipment Manufacturers 

As with the current program, engine 
manufacturers who participate in the 
proposed Tier 4 program would be 
required to annually submit information 
on the number of such engines 
produced and to whom the engines are 
provided, in order to help us monitor 
compliance with the program and 
prevent abuse of the program. 

We are proposing new reporting 
requirement for equipment 
manufacturers participating in the Tier 
4 equipment manufacturer transition 
provisions. Under this proposal, 
equipment manufacturers participating 
in the program would be required to 
submit an annual written report to EPA 
that calculates its annual number of 
exempted engines under the transition 
provisions by power category in the 
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