Optional Tier 4 Final + Diesel Particulate Filter Equipment

In the mid-2000s, California Air Resources Board (CARB) introduced the Tier 4 standards for
off-road compression-ignition (Cl) engines, which required significant reductions in oxides of
nitrogen (NOx) and PM emissions. Engine manufacturers met the Tier 4 standards by using
technologies such as DPFs and selective catalytic reduction (SCR) systems. DPFs are emission
control devices that physically capture and remove toxic diesel PM before it is released into
the air and are the cleanest technology currently available for controlling PM emissions from
Cl engines. Accordingly, off-road equipment using a Tier 4 Final engine with a DPF is
currently the cleanest Cl equipment on the market to help reduce the health risks from PM

exposure. . ) ) o ) _
¢ PM Exposure Health Risks: Diesel PM is a toxic air contaminant’ and a major

contributor to respiratory illnesses, such as asthma, bronchitis, and reduced lung
function. Long-term exposure to diesel exhaust is linked to lung cancer, heart disease,
and premature death. Communities near construction zones and equipment operators
are especially vulnerable to PM exposure-related health risks.

Tier 4 Final engines with a DPF have lower emissions than Tier 4 engines without a DPF, as
shown in the table below.

Table 1. Emission Reductions from Engines with DPFs

No DPF With DPF
19-56 kW NOx + NMHC PM NOx + NMHC PM o
(g/kW-hr) (g/kW-hr) | (g/kw-hr) | (g/kw-hr) 72.7% PM Emissions
Reduction
Average 3.92 0.022 3.66 0.006
% of Engine Families 44% 56%
With SCR-only With DPF and SCR
56-560 kW NOx PM NOx PM 58.8% PM Emissions
(g/kW-hr) (g/kW-hr) (g/kW-hr) (g/kW-hr) Reduction
Average 0.26 0.017 0.22 0.007
% of Engine Families 48% 52%

1"Summary: Diesel Particulate Matter Health Impacts," California Air Resources Board, accessed October 29,
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https://ww2.arb.ca.gov/resources/summary-diesel-particulate-matter-health-impacts

Awarding bodies that wish to require ALL diesel equipment to have Tier 4 Final engines
with a DPF could advise contractors operating equipment to complete the following

steps:

Example for Identifying a DPF on a Single Piece of Equipment

STEP 1: Gather known information about the equipment model and engine model.

Example: Caterpillar 315 Excavator, model year 2022, 80 kilowatt (kW) power rating

STEP 2: Check the Emission Control Information Label on the engine.

Emission Control Label: An easy way of identifying whether a piece of equipment has
a DPF is by looking at the emission control information label on the engine. The DPF is
usually listed on the label as a periodic trap oxidizer (PTOX) or as a continuous trap
oxidizer (CTOX). The example labels below have PTOX and CTOX circled in red.
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Other labels might have dual certification status identified with the engine being
certified to both United States Environmental Protection Agency (U.S. EPA) /CARB
regulations and the European Union (EU) regulations. A dual certified engine, at least
for 2021 and later 19-560 kW engines, can be assumed to have a DPF because EU
Stage V emission standards for 19-560 kW engines require the use of a DPF and were
fully implemented by 2021. The example below shows the label of a dual certified
engine. For EU Stage V certification, look for a “V” that indicates “Stage V" or a
"2016/1628" that indicates the “"EU Stage V Regulation Number” on the label. The
example labels below have the "V" and

"2016/1628" outlined in red.
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STEP 3: Confirm CTOX/PTOX Emissions Control or Dual-Certification Engines.
o Ifthe label specifies a CTOX/PTOX, the engine uses a DPF and you can conclude the
engine is a Tier 4 final with a DPF ;

e Or, if the label states that the engine (2021 and later, 19-560 kW) complies with EU
regulations and U.S. EPA/California regulations, you can conclude the engine uses a
DPF and you are done with your DPF identification.

e Engines lessthan 19 kW or greater than 560 kW are not required to use a DPF to meet

EU Stage V or U.S. EPA/California Tier 4 Final emissions standards so DPFs are not on
this equipment.

STEP 4: Additional Steps

e |If DPF identification is still undetermined after following Steps 1-3, contacting a local
equipment dealership may be required.
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e Another option is to use an Artificial Intelligence (Al) search engine such as Perplexity
Al, Google Gemini, or ChatGPT. If contractors are looking for specific equipment,
equipment model/engine model information can be input in Al search engines to
retrieve emission control specifications.

In the example below, Perplexity Al was asked, “Is a Caterpillar 315 excavator, model
year 2022, 80 kW, EU Stage V certified?” The response confirmed the dual certification
status for this piece of equipment which means the equipment has a DPF.
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The Caterpillar 315 excavator model year 2022 with an engine power around 80-110 kW, powered
by the Cat C3.6 engine, is certified to meet the EU Stage V emission standards. Specifically, it
meets U.S. EPA Tier 4 Final, EU Stage V, and Japan 2014 emission standards. This confirms that
the 2022 Cat 315 excavator is EU Stage V certified.

The engine power for this model is listed around 98 to 110 hp (73-82 kW), aligning with the BO kW
reference, and the emissions compliance is explicitly stated in multiple sources including official
Caterpillar brochures and dealer sites. westernstatescat +7



In another example below, Perplexity Al was asked, “Is the JCB 131X Tier 4 Final
certified with a DPF?” The response indicated that the JCB 131X has a Tier 4 Final
engine but is certified without the need for a DPF.
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The JCB 131X Tier 4 Final engine is certified without the need for a Diesel Particulate Filter (DPF).
It uses a DOC (Diesel Oxidation Catalyst) along with other in-cylinder combustion technologies to
meet Tier 4 Final emissions standards without requiring a DPF or DEF (Diesel Exhaust Fluid). This
results in lower running and maintenance costs for the 131X, which has a 74 hp Tier 4 Final

EcoMAX engine with no replaceable DPF requirement. 1iftandaccess +=

Note: An Al search engine can be a useful tool to quickly find emission control
specifications for a single piece of equipment or for multiple equipment if an
equipment list is added to the query. As a caveat, Al search engines are not always
accurate or reliable. Al search engines should be used with caution and not solely
relied upon without verifying sources of information used.

New Equipment Needs to Be Purchased or Rented

If new Tier 4 Final + DPF equipment needs to be purchased or rented to augment the fleet, it
is recommended to call the equipment dealership or rental fleet directly to request assistance
in obtaining the required equipment.
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