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Introduction & Overview

RICE MACT Requirements
Affecting Reciprocating Internal
Combustion Engines (RICE)
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40 CFR 63 Subpart ZZZZ7

June 15, 2004 — Part #1 (Proposed 12/19/02)

Existing, new, and reconstructed RICE > 500 hp at major sources (see
Part 3)

January 18, 2008 — Part #2 (Proposed 06/12/06)

New & reconstructed RICE < 500 hp at major sources
New & reconstructed RICE at area sources

March 3, 2010 — Part #3 (Proposed 06/12/06 and 03/05/09)

Existing Cl >500 hp at major sources (no emission requirements included
In Part 1)

Existing CI RICE < 500 hp at major sources
Existing Cl RICE at area sources

August 20, 2010 — Part #4 (Proposed 06/12/06 and 03/05/09)

Existing SI RICE < 500 hp at major sources Ti
. rinity
Existing SI RICE at area sources Gonsults
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Compliance Date

You must comply with the applicable
emission limits and operating limits for
existing engines no later than

May 3, 2013 for CI

October 19, 2013 for Sl
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RICE MACT Requirements

CO emission reduction
CO emission concentration
Formaldehyde emission reduction

Formaldehyde emission
concentration

Operating requirements
New RICE — Limits based on best performing

SOUrces

Existing RICE — Limits based on average of
top 12% of best performers Corlinitvas




_

RICE Exempt from Emission and
Operating Requirements

Major source
New/ Existing emergency RICE > 500 hp
New/ Existing Limited use RICE > 500 hp
Existing landfill/digester gas-fired > 500 hp
Existing SI 2SLB > 500 hp
Existing SI4SLB > 500 hp

Area source
Residential, commercial or institutional emergency RICE

Existing:

RICE >500 hp @ major sources — constructed before 12/19/2002
RICE <500 hp @ major sources — constructed before 06/12/2006
All RICE @ area sources — constructed before 06/12/06
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RICE with Operating
Requirements Only

Existing Engines at Major sources
Cl and Sl < 100 hp at major sources
Emergency/black start RICE < 500 hp

Existing Engines at Area Sources
CI <300 hp
4SRB and 4SLB > 500 hp operate less than 24hrs/yr
2SLB RICE
4SLLB, 4SRB < 500 hp
Landfill or digester gas-fired stationary RICE
Emergency/black start RICE
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Major Source Requirements

RICE > 500 HP

New/Reconstructed and Existing SI 4SRB
Reduce formaldehyde emissions by >76%, or
Limit formaldehyde in exhaust to <350 ppbvd @ 15% O,
NSCR

New/Reconstructed 2SLB
Reduce CO by >58%, or
Limit formaldehyde in exhaust to <12 ppmvd @ 15% O,
Oxidation catalyst

New/Reconstructed 4SLB > 250 hp
Reduce CO by >93%, or
Limit formaldehyde in exhaust to <14 ppmvd @ 15% O,
Oxidation catalyst

New/Reconstructed Cl
Reduce CO by >70%, or
Limit formaldehyde in exhaust to <580 ppbvd @ 15% O,
Oxidation catalyst

Existing CI
Reduce CO by >70%, or
Limit CO in exhaust to <23 ppmvd @ 15% O,
Install open or closed crankcase ventilation system
ULSD must be used for diesel fuel engines with a displacement < 30 liters/cylinder
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Major Source Requirements
RICE < 500 HP

New/Reconstructed RICE (SI 4SRB <500HP, SI 2SLB <500HP, SI
4SL.B<250 HP, Emergency or Limited Use <500HP, CI <500HP)

Comply with NSPS 1111 or NSPS JJJJ

Existing CI RICE

All > 300 HP must use ULSD fuel if displacement < 30 L/cylinder and
must install crankcase emissions reduction systems

500 > HP > 300: Limit CO in exhaust to <49 ppmvd @ 15% O,, or
reduce CO emissions by >70%

300 > HP > 100: Limit CO in exhaust to <230 ppmvd @ 15% O,

Existing SI RICE
For 2SLB, 500 > HP > 100: Limit CO in exhaust to <225 ppmvd @ 15%
O2
For 4SLB, 500 > HP > 100: Limit CO in exhaust to <47 ppmvd @ 15%
O2
For 4SRB, 500 > HP > 100: Limit CO in exhaust to < 10.3 ppmvd @Tﬂnity A\
15% O, (Onsultants
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Area Source Requirements

New/Reconstructed RICE
Comply with NSPS Subpart 1111 or Subpart JJJJ

Existing CI RICE
All > 300 HP must install crankcase emissions reduction systems
and if displacement < 30 L/cylinder use ULSD fuel

HP > 500: Limit CO in exhaust to <23 ppmvd @ 15% O,, or
Reduce CO emissions by >70%

500 > HP > 300: Limit CO in exhaust to <49 ppmvd @ 15% O,,
or reduce CO emissions by >70%

Existing SI RICE

4SLB > 500 HP: Limit CO in exhaust to <47 ppmvd @ 15% O,
or reduce CO emissions by >93%

4SRB > 500 HP: Limit formaldehyde in exhaust to <2.7 ppmvd
@ 15% O,, or reduce formaldehyde emissions by >76%
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RICE MACT - Operating Limits

If catalyst used (NSCR or oxidation):
Monitor temperature with CPMS

Catalyst dP must be within 2” water (or 10%)
of dP measured during testing

Catalyst inlet temp must be between
designated temperatures — can petition for

different temperature range
If catalyst not used: @
\\\/

Comply with limits approved by
Administrator (CPMS or CEMS required)
Trinity.

Note: if existing engine is < 500 HP no CPMS or CEMS required G)nsultants




RICE MACT Testing/Monitoring

CO CEMS — initial test of CEMS + annual
RATA (inlet and outlet concentration)

No CEMS

Initial performance test (either CO or formaldehyde)
to demonstrate outlet concentration or emission
reduction

Establish operating parameters through testing
Recurring testing depends on engine type/size
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Performance Testing

Engine Type Performance Testing

Requirements

MAJOR: Existing 500 > HP > 100 Initial test
AREA: Existing ClI 500 > HP > 300

MAIJOR: New 2SLB > 500hp; New 4SLB > Initial test and Semiannually or
250hp; New CI > 500 hp; 4SRB > 5,000hp; CEMS with annual RATA
Stationary RICE > 500 hp complying with

limit to formaldehyde concentration

MAJOR: Existing CI > 500hp Initial test and every 8,760 hr or
AREA: Existing Cl >500hp; Existing 4SLB 3 years or CEMS with annual
> 500hp, 4SRB > 500hp (not limited use & RATA

operates > 24 hr/yr)
MAJOR: Existing limited use CI > 500hp Initial test and every 8,760 hr or
AREA: Existing limited use CI > 500hp; 5 years or CEMS with annual

Existing limited use 4SLB > 500 hp, 4SRB > RATA

500hp (operates > 24 hr/yr)

u'lnl
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What s Next ?
Stack Testing & Compliance

Determine If engine can comply with
emission limits

Engine Certification
Stack testing

Evaluate control options

TrinityA
G)nsultants
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Engine Tier Certification

Manufacturer
Guarantee?

Certified
Standard and
engine
specifications
meet limit?

Model CO Tier Standards
Cl Engine Power Tier Year CO g/kWh | CO g/bhph
Tier 1 1998 - -
(3570 < khW Tier 2 2004 50 3.7
<
P Tiera 2008 50 3.7
Tier 1 1997
75 = kW [T 2003 5.0 3.7
(100 < hjf—
Tier 3 2007 5.0 3.7
Tier 1 1996 114 35
130 = KkWgrp 2003 35 26
(175 < hjf—
Tier 3 2006 35 26
Tier 1 1996 114 5
2(2350 05 K W™ Tier 2 2001 35 6
<
Tier 3 2006 35 6
Tier 1 1996 114 8.5
450 = kW[ 2002 35 26
(600 < hjf—
Tier 3 2006 35 26
W > 5ol Terl 2000 114 85
(hp = 7 Tier 2 2006 35
26
37 < kKW| _
Cso < np| T 2008 5.0 37
56 < kW .
(75 < hp| Terd 2012 5.0 37
130 =< kw Tier 4 2011 35 2.6
(175 < hy T m
Reference 40 CFR Part 89,112 and Part 1039.102 G)nsultants
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Preliminary Stack Testing

Consider preliminary stack test to
determine potential compliance

Portable analyzers

Additional data to collect

Temperature profile — efficiency of catalyst
Airflow data

Static pressure

Other control equipment design parameters
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Compliance Options

Retire Unit
Replace Unit

Retrofit Unit:
Oxidation Catalyst
Non-selective catalytic reduction
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Case Study
(1 of 3)

Energy Association
100+ engines across the different facilities

Trinity hired for on-going assistance and
compliance support

Survey of engines

Categorize for potential representative
sample stack testing
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Case Study
(2 of 3)

Initial stack testing observations (snap shot of CO
emissions data at full load from several engines):

Engine Type CO MACT Limit CO concentration
(ppmvd @ 15% O,) | (ppmvd @15% O,)

Existing CI dual- fuel 23 ppmvd 340 - 1100 ppmvd
> 500 hp

Existing CI fuel oil > 23 ppmvd 33- 50 ppmvd
500 hp

Operating Requirements: Install crankcase ventilation system, use
ULSD if engine displacement is < 30 liters/cylinder

Performance Testing: Test every 8,760 hours of operation or 3yrs OR
Install CEMS G)I;rs%rlltlants
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Case Study
(3 of 3)
Key Notes:

Similar engines but different operating
parameters, may need separate tests

Abbreviated portable analyzer test versus
performance test

Testing protocol

In process of determining what additional testing
to complete

Determining Compliance Options
Vendor quotes
Cost Analysis

Spacing issues for retro fit
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Summary

RICE MACT applicability analysis

If subject, determine applicable limits and
operating reguirements

Assess current engine emissions
Evaluate potential compliance scenarios

Comply by May 3, 2013 for Cl and
October 19, 2013 for Sl for existing
engines
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Questions 7?7?77

Additional Questions:
Ashley Jones
avjones@trinityconsultants.com
913.894.4500
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