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About ALL4

a Air Quality Compliance

o Air Quality Modeling

o Air Quality Permitting

o Ambient Pollutant & Meteorological Monitoring
a Continuous Monitoring Systems

o Environmental Program Management

a Multimedia Regulatory Analysis
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Overview

About Stationary Reciprocating
Internal Combustion Engines (RICE)

Federal Engine Regulations

Air Permitting Considerations
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About Stationary RICE -
Key Information to Know

Spring 2019

About Stationary RICE

a RICE use reciprocating motion to convert heat energy
into mechanical work, which can then drive equipment
such as generators, pumps, and compressors

a Two types of RICE
e Compression ignition (Cl) typically diesel-fired
e Spark ignition (SI) typically gasoline-, LPG- or natural gas-fired

a Fuel selection dependent upon criteria such as
e Proximity and availability of fuel source

e Engine purpose
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About Stationary RICE

a Two rating (configuration) options
e Standby: intermittent use (e.g., emergency generator)
e Prime: continuous use (e.g., power remote location)

a Two typical regulatory classifications
* Emergency
* Non-emergency engines
¢ Characterization based upon engine use

- These are not always true:
“standby = emergency” and “prime = non-emergency”
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About Stationary RICE

Emergency engines

Operate for maintenance/readiness testing and emergencies

No limit on emergency use in Federal engine regulations

e U.S. EPA potential to emit (PTE) based upon 500 total hours/year/engine
Up to 100 hours/year/engine for maintenance/testing

Of that 100 hours limit, up to 50 hours/year for non-emergency operation
Many states control overall engine operation; limit 50 hours use

Local deployments for emergency demand response meeting specific
criteria

Non-emergency engines

Do not meet emergency definition and are not fire pumps
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About Stationary RICE

a Manufacturer, model number, and serial number

o Model year of engine

o Certification of engine (e.g., Tier 2, Tier 3, Tier 4), if
applicable for model year

a Engine displacement
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About Stationary RICE

Kilowatt (kW)

Rating typically used to describe electrical output
* Not kVA rating

e Electrical vs. Mechanical

* Use to describe generator size (nameplate)

Horsepower (hp)

Typically used to describe engine power

« 1hp=kwWx1.341

¢ Hp calculated from electrical kW

* Brake-horsepower (hp or bhp) calculated from mechanical kW
* More accurate in emissions calculations

* Use if engine hp is requested i REMERAL
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About Stationary RICE
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About Stationary RICE
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About Stationary RICE
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About Stationary RICE

Fuel consumption rate

¢ Quantity of fuel combusted per hour by engine
e Use on air permitting forms and to quantify fuel consumption
o Differs from fuel flow rate, which is fuel circulating through
engine
Exhaust parameters

e Flowrate and temperature found in manufacturer specification
sheets
e Stack diameter and height found in construction drawings,
measured, or estimated
¢ Velocity calculated
YOUR ENVIRONMENTAL
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About Stationary RICE

Engine Specttcaions
v .
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About Stationary RICE
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About Stationary RICE

British Thermal Units per hour (Btu/hr)

e Convert from fuel consumption rate (gal/hr or cf/hr) using heat
content of fuel (Btu/gal or Btu/cf)

e Use brake-specific fuel consumption (BSFC in Btu/hp-hr) and hp
of engine
* Engine-specific BSFC value from manufacturer specifications
® BSFC of 7,000 Btu/hp-hr from Chapter 3 of U.S. EPA’s AP-42
Emissions Factor Guidance
* BSFCin Table 4-2 of “Compendium of Greenhouse Gas
Emissions Methodologies for the Oil and Gas Industry”

What if no specification sheet?
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About Stationary RICE

Emissions data

* Emissions standards from Federal engine regulations
e Tier certified emissions data

* Based upon 5-mode weighted average
(D2 Cycle Emissions or Data)

e U.S. EPA’s AP-42 Emissions Factor Guidance
¢ Often used to calculate emissions for pre-2006 units
e Nominal

¢ Presented either in manufacturer specification sheet or separate
emissions data sheet
¢ Not to exceed/Potential site variation
¢ Requested of engine dealer/manufacturer
¢ Estimated by multiplying nominal emissions data by buffer
(e.g., 20%) YOUR ENVIRONMENTAL
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About Stationary RICE

2018 EPA Tier 2 Exhoust Emission

e Compliance Statement
3500 D6e

Stationary Emergency
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About Stationary RICE
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About Stationary RICE
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About Stationary RICE

Emissions controls

¢ Type of equipment

* Selective Catalytic Reduction (SCR)

* Diesel Oxidation Catalyst (DOC)

 Diesel Particulate Filter (DPF)

Pollutants controlled?

Why used?

Control or reduction efficiency for each pollutant?

What parameters require monitoring to ensure proper operation?
How will monitoring, recordkeeping, and reporting be conducted
and completed?

e Continuous Monitoring Systems (CMS)
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About Stationary RICE

“Temporary” RICE
¢ Not considered stationary by U.S. EPA if portable in nature
and does not sit in one location longer than 12 months
e U.S. EPA definition focuses on one particular location at
facility
e Unit cannot be moved solely to circumvent regulations

e Project stakeholders may refer to temporary units
incorrectly

e States may vary from U.S. EPA’s definition
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About Stationary RICE
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Federal Engine Regulations




Introduction to Three RICE Rules

40 CFR Part 63, Subpart 7777

National Emissions Standards for Hazardous Air Pollutants for Stationary
Reciprocating Internal Combustion Engines (RICE MACT or “Quad Z”)

40 CFR Part 60, Subpart IllI

Standards of Performance for Stationary Compression Ignition
Internal Combustion Engines (CI ICE NSPS or “Quad 1”)

40 CFR Part 60, Subpart JJJJ

Standards of Performance for Stationary Spark Ignition Internal Combustion
Engines (SI ICE NSPS or “Quad J”)
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40 CFR Part 63, Subpart 2222

Purpose

® 40 CFR Part 63, Subpart ZZZZ (RICE MACT) establishes
emissions and operating limitations for hazardous air
pollutants (HAP) emitted from stationary RICE located at major
and area sources of HAP emissions

e Focus on carbon monoxide (CO) and/or formaldehyde

* RICE MACT establishes requirements to demonstrate initial and
continuous compliance with required emissions and operating
limitations (40 CFR §63.6580)
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40 CFR Part 63, Subpart 2222

Affected Source

¢ Any existing, new, or reconstructed stationary RICE located
at a major or area source of HAP emissions, excluding
stationary RICE being tested at a stationary RICE test
cell/stand

Note: It is possible to be affected source and not have
applicable requirements

* Existing RICE

* Area HAP source

* Follow emergency definition strictly

* Located at residential, commercial, or institutional entity as
categorized by U.S. EPA
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40 CFR Part 63, Subpart 2222

Ex g Stationary RICE

¢ Rating of more than 500 brake horsepower (bhp) located at
major source of HAP where construction or reconstruction
commenced before December 19, 2002

* Rating of less than or equal to 500 bhp located at major source
of HAP where construction or reconstruction commenced
before June 12, 2006

* Any, regardless of bhp rating, located at area source of HAP
where construction or reconstruction commenced before June
12, 2006
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40 CFR Part 63, Subpart 2222

New Stationary RICE

¢ Rating of more than 500 bhp located at major source of HAP
where construction was commenced on or after December 19,
2002

* Rating of equal to or less than 500 bhp located at major source
of HAP where construction was commenced on or after June
12, 2006

* Any located at area source of HAP where construction was
commenced on or after June 12, 2006

e When CI ICE NSPS (“Quad 1”) or SI ICE NSPS (“Quad J”) also
apply, these engines must comply with applicable NSPS Subpart
to comply with RICE MACT
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40 CFR Part 63, Subpart 2222

Applicability

« Area Source «Existing «Site rating in «Gas « Emergency
«Major Source *New bhp «Natural gas «Non-Emergency
«Reconstructed « Landfill gas
*Diesel
*Other
YOUR ENVIRONMENTAL
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40 CFR Part 63, Subpart 2222

Requirements

¢ Use non-resettable hour meter
¢ Record every engine operation
* Date, hour meter readings start and stop, and reason for
operation
« If reason is emergency, also describe what classified it as
emergency
¢ Follow applicable fuel requirements (e.g., maximum sulfur
content), depending upon engine
* Maintain fuel documentation
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40 CFR Part 63, Subpart 2222

Req ued)

e Set-up, maintain, and operate in accordance with manufacturer
recommendations and emissions settings

Minimize time spent at idle and startup for certain engines
Follow work practices for some engines

* Change oil and filter

e Inspect air cleaner (Cl) or spark plugs (SI)

e Inspect all hoses and belts

¢ Keep maintenance records
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40 CFR Part 63, Subpart 2222

Requirements (continued)

* Meet emissions standards or reduction efficiencies for other
engines (e.g., most non-emergency units)

e Emissions controls like DOCs may be required
e Continuous Monitoring Systems
 Test, notify, and report, if applicable
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40 CFR Part 60, Subpart lllI

Purpos

® 40 CFR Part 60, Subpart Illl (“Quad Illl”) establishes new source
performance standards including emission, operational,
monitoring, testing, recordkeeping, reporting, and notification
requirements for manufacturers, owners, and operators of
stationary ClI ICE

“Quad IllI” limits emissions

¢ Non-methane hydrocarbons (NMHC)

* Nitrogen oxide (NO,)

e Carbon monoxide (CO)

e Particulate matter (PM)

YOUR ENVIRONMENTAL
COMPLIANCE 15 CLEARLY
34 ‘OUR BUSINESS.

Spring 2019

40 CFR Part 60, Subpart lllI

Applicability
e “Quad Illl” applies to CI ICE that commence construction after
July 11, 2005 where engine is
¢ Manufactured after April 1, 2006 and not fire pump engines
¢ Manufactured as certified National Fire Protection
Association (NFPA) fire pump engines after July 1, 2006
¢ Modified or reconstructed after July 11, 2005
e Note: Date construction commences is date Cl ICE is ordered by
the owner or operator
o Differs from RICE MACT where “construction” means
installation of equipment
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40 CFR Part 60, Subpart llll

Applicability

¢ Manufactured * Liters per * Emergency, o Site Rating in
April 1, 2006 cylinder (e.g., Non- bhp
and later less than 10, Emergency, or
between 10 Fire-Pump
and 30, greater
than 30)
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40 CFR Part 60, Subpart lllI

Requirements

¢ Purchase CI ICE certified by manufacturer to meet applicable
emissions standards and maintain Certificate of Conformity

¢ U.S. EPA Tier certifications for new equipment — Tier 2, 3, 4
* Tier 4 certified vs. Tier 4 compliant

¢ Ensure engine is equipped with non-resettable hour meter

¢ Record every engine operation
¢ Date, hour meter readings start and stop, and reason for

operation
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40 CFR Part 60, Subpart lllI

¢ Use only 15 parts per million (ppm) or 0.0015 weight percent
sulfur diesel fuel (called ultra-low sulfur diesel or ULSD), and
* Minimum cetane index of 40, OR
¢ Maximum aromatic hydrocarbon content of 35 volume
percent
* Maintain fuel documentation
* Set-up, maintain, and operate in accordance with
manufacturer recommendations and emissions settings
* Keep maintenance records
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40 CFR Part 60, Subpart JJJJ

¢ “Quad JJJ” limits emissions
* Non-methane hydrocarbons (NMHC)
« Nitrogen oxide (NOy)
¢ Carbon monoxide (CO)
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40 CFR Part 60, Subpart JJJJ

Applicability

¢ “Quad JJJJ” applies to SI ICE that commence construction

after June 12, 2006 where engine is manufactured on or after
* July 1, 2007, for engines with maximum engine power

greater than or equal to 500 HP (except lean burn engines

with maximum engine power greater than or equal to 500

HP and less than 1,350 HP)

January 1, 2008, for lean burn engines with maximum engine

power greater than or equal to 500 HP and less than 1,350

HP

July 1, 2008, for engines with maximum engine power less

than 500 HP

January 1, 2009, for emergency engines with maximum

engine power greater than 19 KW (25 HP)
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40 CFR Part 60, Subpart JJJJ

Applicability (continued)

* Note: Date construction commences is date Sl ICE is ordered by
owner or operator (similar to Cl ICE)
« Differs from RICE MACT where “construction” means
installation of equipment
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40 CFR Part 60, Subpart JJJJ

Applicability

e Various ® <225ccor e Emergency, o Site Rating
at or above Non- in bhp
225 cc Emergency,
or Fire-
Pump
YOUR ENVIRONMENTAL
COMPLIANCE IS CLEARLY
2 ‘OUR BUSINESS.

14



40 CFR Part 60, Subpart JJJJ

¢ Purchase SI ICE certified by manufacturer (which is voluntary
for many types of engines) to meet applicable emissions
standards and maintain Certificate of Conformity OR follow
maintenance plan and keep maintenance records
« If engine is uncertified and meets certain size criteria, also
conduct initial stack testing as required
« If engine is uncertified and greater than 500 hp, also
conduct initial stack testing as required, and then every
three years or 8,760 hours, whichever occurs first
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40 CFR Part 60, Subpart JJJJ

Requirements (continued)

¢ Ensure engine is equipped with non-resettable hour meter
¢ Record every engine operation
¢ Date, hour meter readings start and stop, and reason for
operation
« If reason is emergency, also describe what classified it as
emergency
* Set-up, maintain, and operate in accordance with
manufacturer recommendations and emissions settings
¢ Keep maintenance records
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“One-Off” Examples

o In “Quad JJJJ”, new emergency engines <25 hp follow
applicability date for engines with a maximum engine
power less than 500 hp

¢ Unique — for smallest engines, “Quad J1JJ” bases applicability
date only on size

o New emergency engines >500 hp at a major HAP source,
subject to “Quad Illl”, also meet the criteria for a new
engine under RICE MACT (due to a construction date
after late 2002)

¢ Unique — engine subject to both “Quad I11I” and RICE MACT
requirements
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U.S. EPA RICE Resources

www.epa.gov/stationary-engines/implementation-tools-neshap-
reciprocating-internal-combustion-engines

www.epa.gov/stationary-engines/implementation-tools-nsps-
compression-ignition-internal-combustion-engines

www.epa.gov/stationary-engines/implementation-tools-nsps-spark-
ignition-internal-combustion-engines

YOUR ENVIRONMENTAL
COMPLIANCE 15 CLEARLY

46 ‘OUR BUSINESS.

Spring 2019

Air Permitting and Other
Considerations
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Air Permitting Considerations

a Permitting requirements vary by state, facility, and
project
e Exemption thresholds for individual units or aggregate units
can be emissions-based or categorical/size-based
¢ Sometimes emissions from equipment will trigger air
permitting, even if there are categorical or size exemptions,
and vice versa
e Permitting fees also vary
- Per equipment
- Per permitting action
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Air Permitting Considerations

a Review regulatory requirements impacting equipment
selection and proper permitting
* Permit exemptions (e.g., by size, emissions)?
* Fuel?
¢ How will engine be used - emergency vs. non-emergency?
e Control technology needed (e.g., SCR, DOC) and why?
e Emissions from project/equipment and entire facility
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Emissions Standards

o Federal engine regulations contain emissions standards
for numerous engines based upon age, location, use

o States may have own emissions standards, often called
Best Available Control Technology (BACT) limits

May be stricter than Federal engine regulations

Texas has NOx emissions limits under their Permit by Rule 512
program, dependent upon engine size, age, and fuel type

Pennsylvania has BAT emissions limits addressing multiple
pollutants

Virginia (particularly Northern VA) has policy memo addressing
BACT for multiple pollutants but only emissions limit is NOx
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Emergency Demand Response

o Engine operations creating confusion

Operating for emergency demand response or during deviation
in voltage or frequency of 5% or greater from standard values

These operations are non-emergency
. They used to be emergency functions

On May 1, 2015, Court issued decision to vacate these
functions; allowed one year to take effect

Engines must meet non-emergency emissions standards to
comply with Federal engine regulations
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Emergency Demand Response

o However...

e Some states allow engines to operate for these purposes
without re-permitting them from emergency to non-emergency
as long as engines meet Federal requirements

e Some states require SCR or other emissions controls to operate
for these purposes, regardless of Federal requirements
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Other Considerations

a Consider equipment layout and stack configuration if
stack testing may be required
o Fuel storage associated with engines impacts
e Tank registration, if applicable
¢ Spill Prevention, Control, and Countermeasure (SPCC) plan

¢ Hazardous materials storage and reporting (also potentially
impacted by batteries and engine oil reservoirs)
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Where Do We Find Stationary RICE?

Everywhere!

Manufacturing Shipyards Data C?Ileg?s'/ Corrg:ﬂecr:lall Parking
Universities P Garages
Buildings

Plants Centers Hospitals

- o

-

T e
Oil and Gas Landfills
Industry
Natural Gas
. YOUR ENVIRONMENTAL
Compressor Station COMPLIANCE IS CLEARLY
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Thank you!

Sharon Sadler | ssadler@all4inc.com | 571-392-2595

www.alldinc.com

Recorded March 2019
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