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Greenhouse Gas (GHG) Rules

» Mandatory Reporting Rule 8 Oct. 30, 2009 (40 CFR Part 98)

i Applies to stationary fuel combustion sources o0 NOT
emergency generators and equipment

i Trigger if >25,000 tons CO , equivalent (CO ,e) beginning
CY2010 (reporting due September 30, 2011 )

i Based on actual emissions

» Tailoring/Permitting Rule 0 effective Jan. 1, 2011 (promulgated
6/30/2010)

i Tier 2 begins July 1 & Prevention of Significant Deterioration
(PSD) permitting and/or Title V permitting triggered if
>100,000 tons CO ,e and 100 tons/ yr mass GHG emissions or
modification of >75,000 tons CO e

i Based on Potential to Emit
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Ozone Depleting Substances (ODS) -hange
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40 CFR 82, Subpart F & Protection of Stratospheric Ozone, Recycling and Emissions Reduction

Applies to facilities that store or use a Class | or Class Il ozone depleting substance (ODS) in quantities
greater than 50 Ibs.

Some data centers use listed ODS such as R -123 as refrigerant in chillers

Recordkeeping 0o

A Servicing records must be kept documenting the date and type of service and quantity of
refrigerant added to appliances normally containing >50 Ibs of ODS

A Records must be kept verifying that all ODS has been removed from regulated appliances when
they are disposed of.

Licensed contractors must be used and technicians must keep a copy of their certificate at their
place of business.

Leak rate calculations must be performed when refrigerant is added to a regulated system to
determine if the leak rate over a 365  -day period is >35 percent of the total capacity of the
appliance.

A Notice must be made to EPA if more than 30 days are need to repair an appliance to achieve a
leak rate <35 percent.

A Repair verification test notifications must be sent to EPA within 30 days of each test that include
the facility name/contact, test results including leak rate determination, location of leak and the
date the leak rate was recorded below the allowable limit.
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Emission Reduction Credits (ERCSs)

»  Emission reduction credits (ERCs) for NO,, SO,, PM, PM,,, PM, 5, VOCs
may be sold through a broker to those needing credits for new source
review actions (offsets ).

» ERCs are created through a certification process involving the State and
EPA Region 3.

A ERCsmay be generated for actions such as facility shutdown, air
pollution control projects, etc

A ERCs are not created for reductions in emissions that are required by
a regulation .

A ERCs may be sold to those looking for emissions offsets

» In Maryland, ERCs are only given for credible reductions of >5 tons for a
given pollutant

» Regional Greenhouse Gas Initiative (RGGI) isa CO , cap -and -trade
program for larger electric generating units and does not cover smaller
sources including industrial manufacturers. Maryland is a RGGI
participant, Virginia is not.




Federal Regulations for
Stationary
Diesel Engine -Generators

»

»

»

»

40 CFR Part 60, Subpart Illl: New Source Performance
Standards (NSPS) for Stationary Compression Ignition
Internal Combustion Engines - promulgated July 11, 2006

40 CFR Part 63, Subpart ZZZZ: National Emission Standards
for Hazardous Air Pollutants (NESHAPS) for Stationary
Reciprocating Internal Combustion Engines (i.e., RICE
MACT) - important amendments promulgated March 3,

2010 o effective May 3, 2010

VA DEQ has only been delegated authority to enforce
NESHAP Subpart ZZZZ for major sources

MDE has adopted the standards and is enforcing them.
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NSPS Subpart Il

»  Applies to Emergency and Non  -Emergency

»

»

Compression Ignition (CI) Engines
o Emergency engines operate only in emergency
situations and during required maintenance and

testing. Emergency engines cannot be used to
Opeak shavebd

Affects owners/operators for compression ignition
engines manufactured (purchased) after April 2006 or
modified/reconstructed after July 2005

Emissions and work practice standards are based upon
a tiered system dependent upon one or more of:

i Power Rating (HP/kW)

i Model Year

i Cylinder Displacement (liters/cylinder)
i Generator or Fire Pump
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NSPS Subpart Illl- Continued

»  Recordkeeping & Reporting
A Submit Initial Notification to EPA for Non -Emergency engines

A Keep EPA Non -road Tier certification (Certificate of Conformity) from
manufacturers showing compliance with emission limits and submit with permit
application

A Keep operating hours and reason for operation - readings to be taken from non -
resettable hour meters

»  Operations and Monitoring Requirements
A Operate engines and control devices according to manufacturer specifications

A Keep records of maintenance conducted on engines and control devices
A Emergency engines must be labeled from the manufacturer

A After October 1, 2010 & Burn Ultra Low Sulfur Diesel (ULSD) - <15 ppm or 0.0015% S
0 keep fuel supplier certifications from each fuel delivery showing sulfur content

A 100 hourlyear limit for maintenance/testing
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NESHAP Subpart ZZZZ

» Does not applyto EXISTING, EMERGENCY residential
institutional or commercial stationary RICE(defined in
August 9, 2011 EPA memo). Therefore, existing
stationary emergency RICE located at data centers are
exempt (NAICS 518210 listed as commercial ).

» Keep documentation that engines meet definition of
emergency if exempt

» New stationary emergency engines will comply if in
compliance with Subpart Il or JJJJ (for NG engines)

» Compliance date May 13, 2013 & Non-emergency
generators have CO emission limits (surrogate for
formaldehyde); crank -case controls (control of metals )

» Initial notification was due August 31, 2010.
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Definition of Emergency

»  State definition varies by state

A DC, PA, and DE 4 strictly for emergency, maintenance and testing;
SCR required if peak shave or PJM ELRP

A MD and VA 06 60 hours per year for operating in PJM ELRP included in
definition of emergency; peak shaving requires SCR

» Federal Definitions & vary by regulation
A Subpart Il @ strictly emergency operation

A Subpart JJJJ 9 allows for 50 hours per year for non -emergency but
does not include peak shaving

A Subpart ZZZZ3d allows for 50 hours per year for non -emergency but
does not include peak shaving; allows for 15 hours per year for PIJM
ELRP participation

» Emergency & when power is unavailable due to failure/loss of utility
power beyond reasonable control of facility; does not include storm
avoidance
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Demand Response

» Can participate in demand response program but need
to be aware of limitations

A

A

Definition of emergency
May require SCR depending on type of program

Demand response included in hours of
operation/emissions limitation in permits

May need to revise permit and increase emissions
limit or limit on hours of operation

Notify VADEQ/MDE of participation, even for PIM
ELRP




Enforcement

»

»

»

»

A &hange

The end-to-end reliability forum.

States and EPA can issue enforcement actions though typically
datacenters will only see state inspectors

Informal Enforcement
A Request for Corrective Action (RCA) or Warning Letter

A For minor violations & first time violation, recordkeeping
A No fines/penalties

Formal Enforcement
A Notice of Violation (NOV)

A Consent Order (CO) o compliance actions and
penalty/fines

Always negotiable! Meet/discuss with VADEQ and you do NOT
need a lawyer!




Enforcement o Continued

» Penalties and Fines

A EPA mandates fines up to $32,500 per violation
per day

A Can have multiple violations 9 for example:
failure to obtain permit, operating without
permit, failure to stack test, failure to keep
records

» VA typically more stringent on enforcement than
MD or DC

» Penalty matrix/guidance used to calculate
penalties 0 guidance on VADEQ website

A http://lwww.deq.virginia.gov/enforcement/ma
nual.html
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Stack Testing

»  Requirements vary by state

A

A

A

Fooy

hange
Washington D.IO. A

The end-to-end reliability forum.

VA 9 typically requires test 50% of engines for NO, and the other 50% for VEE P
MD - typically only requires testing of one engine if install SCR

DCdcase by case basis but doesndét typically re

»  Testing Requirements

A

Test must be completed within 180 days of startup

Stack test protocol typically due 30 days prior to test for agency
review/approval

Report due 45 -60 days after completion of test

Testing typically required at >90% load; therefore, requires load bank on site if
candot pull |l oad from building

Data recording during testing 0 engine and SCR operational data must be
monitored/recorded during testing for report

i Engine load, kW/ hp output, fuel consumption & record every 15 minutes

i SCRO urea consumption, urea injection pressure, SCR catalyst bed
temperature or SCR pressure drop  d record every 15 minutes




Stack Testing - Continued

» EPA Methodology

A Requires three 1 -hour tests for NO | testing on each
engine 0 also need time between each 1  -hour test
for calibrations, equipment changes, etc.

A Stack extensions and ports required for testing

i Extension must be 3 diameters from last
disturbance (bend or SCR)

i Two 20 ports installed on 90
diameters from disturbance and one diameter
from exit (may need larger port for PM or ammonia
slip testing)

i If have SCR, may also need to do inlet testing
which requires additional 10

SCR




Ozone Re -designation

» 2007 8-hour Standard for Ozone 98 0.080 ppm

» 2008 8 lowered standard to 0.075 ppm

» Anti-backsliding/1 -hour standard resulting in court
case and reconsideration of 8 -hour standard

» 2010 0 proposed new standard in range of 0.060 -
0.070 ppm

» Final standard due out by 29 July 2011

» Result = more non -attainment areas and more
stringent emissions limits




Re-designation - Continued

» States must implement new permitting
thresholds to meet new standards

» NI/A NSR Major Source Thresholds

Ozone N/A NOx (tpy) VOC (tpy)
Classification Threshold Threshold

Marginal 100 100 (OTR 0 50)

Moderate 100 100 (OTR A 50)
Serious 50 50
Severe 25 25
Extreme 10 10

OTR T Ozone Transport Region




Re-designation 0 Continued

» N/A NSR Major Modification Thresholds

Ozone N/A NOx (tpy) VOC (tpy)
Classification Threshold Threshold

Marginal 40 40
Moderate 40 40
Serious 25 25
Severe 25 25
Extreme 10 10

Try to limit emissions from source/modification below thresholds with
federally enforceable limits (i.e. 7 limit on hours of operation, emissions limit),
then no longer subject to N/A NSR




Re-designation 0 Continued

What does it all mean?
A N/A NSR @ requires LAER and emissions offsets

A Major source = Title V permit
i Annual emissions fees

i More recordkeeping/monitoring requirements

i More scrutiny/inspections

o Permit renewal every 5 years and much longer
process including public review period
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Current VA DEQ Standards for Permitting Engine

Generator Sets under New Source Review:
» BACT

A 6.0 g/bhp -hr NOx for emergency units; 0.60 g/bhp  -hr NOx for
non -emergency units

A 5% Opacity
A Use of ULSD

» QOther Requirements
A Hour meter or fuel flow meter
A Initial Stack test 50% for NOx and/or CO; VEE other 50%.
A Continuing compliance on a case -by -case basis.

» *Note: VA DEQ has not been delegated authority to
enforce NSPS IlIl, NSPS JJJJ, or MACT ZZZZ (area sources).
In case of conflict between state and federal
regulations, the facility is required to comply with the
more stringent of the two.
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Proposed VA DEQ Engine Generator Set
General Permit Standards for Non Attainment Areas

Emergency Gen -Set

Cl < 4,722 kW (6,332 bhp)
S1<13,115 kW (17,587 bhp)
Operate for Emergency, Testing,
Maintenance, ELRP

500 hours of operation

Tier Il limits (other than NOx 0 6.0
g/bhp -hr), 5% opacity

No initial stack test or VEE
required

»

»

»

»

»

»

»

»

»

»
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Non-Emergency Gen -Set
Cl < 58,886 kW (78,966 hp)
SI < 37,750 kW (50,623 hp)

Operate for Emergency, Testing,
Maintenance, ELRP, Load Curtailing,
Peak Shaving

350 hrs of operation or fuel
throughput limit

Tier IV limits, 5% opacity

Initial stack test NOx, CO, PM10,
PM2.5 and VEE:

50% CI engines, 100% Sl engines

Continuing Compliance tests for

NOx, CO, PM10, PM2.5 , and VEE
every 3 years: 20% CI Engines, 100% SI
Engines

Operating for preventative
maintenance restricted from May 1 o
Sept 30, 7am 9O 5pm
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EPA Stationary Diesel Genset Emissions Limits and Timing

{engines < 10 liters per cylindar)
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How Will The Tier 4 EPA Emission Regulations Shape
the Electric Power Market?

» How will Tier 4 impact you?
» Up to 35% of the market may require Tier4

Technology based on EPA regulations or
economic factors

» A further percentage of the market may
select Tier 4 Technology as the most
effective solution to meet local
requirements
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How Will The Tier 4 EPA Emission Regulations

Shape the Electric Power Market?

» Tier 4 certified engines will be required for generator sets in the
following applications:

1 Rental Power Modules & other mobile generators
o Prime Power applications

o Non-emergency standby units

1 Load management / peak shaving

i Installations that run for Storm Avoidance, or other
non -emergency reasons.*

» In addition, there are potential state and local regulations that
may drive the use of Tier 4 generator sets in 2011 and beyond

*EPA is currently reviewing the allowance for non -emergency running of stationary emergency
compression ignition engines. The definition may change during 2011.

<




Application Considerations
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Emergency or Non -Emergency?

» Emergency = Tier 2

»

U

[ I e e

Tier 2 cannot be upgraded to Tier 4  certified status through retrofit.
Limits application options.

Peak shaving & other contractual arrangements are forbidden,
Maintenance & testing allowance of 100 hours per year.

Proposal to allow 50 hours of this for non -emergency running:

0 e.g. storm avoidance;

o Of which, 15 hours can be demand response;

0 Currently not part of existing regulations.

Non -Emergency = Tier 4 Certified

No limit to running hours or circumstances & subject to local permitting.
Aftertreatment optimized for size & cost.

Engine & aftertreatment certified by manufacturer.

Inducement strategy mandated by EPA to ensure correct operation of SCR.
Delegated Final Assembly for large gensets.

u

[t e I e




Weigh the Differences

Carefully compare Tier 2 + after -treatment vs Tier 4 certified.

» Integrated Design - After -treatment / In -cylinder designed &
optimized together enhances performance and reliability.

i Caterpillar heavily invested in core engine design & technology.
i Cat SCR is designed to work with the engine.

» Tier 4 certified solution.
i May be less expensive.
o Smaller footprint.

» Tt er 2 can only be ocompliantdé as

Understanding the requirements of regulatory bodies is essential.
» EPA, CARB, Local Air Boards, etc.
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Tier 4 Technologies

NA
v

»

»

»

»

Emissions standards vary based on the power category
i optimum technology varies by power category

Regulated levels are so low that other technology solutions are
needed, including the use of aftertreatment devices

Significant engine development required

i NOx : PM ratio is critical to optimizing aftertreatment
cost / size / performance

Reliant on introduction of ULSD (<15 ppm)

i High sulfur content in fuel is incompatible with aftertreatment
devices 0 specifically catalysts

i Gensets using Tier 4 aftertreatment cannot be sold / operated in
territories where ULSD is unavailable

Engine & aftertreatment must be certified as a complete system




Tier 4 Challenges
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»
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Minimize package changes from previous tiers.
Minimize cost & size impact.

Maintain service intervals.

Reduce manufacturing variability.

Develop robust solutions using proven technology.

Transparency of technology is key to operator:
o Compact & integrated solution.
i Works when it should.

i Doesnd6t I mpact machine operat.i
o Minimal impact on servicing.




Clean Emissions Module (CEM)

Highly integrated packages

» Engines O560 bkWw

i Primarily for PM control

i Incorporates DOC, DPF &
regeneration system

» EP Engines >900 bkW

i Primarily for NOx control

i Incorporates DOC & SCR
system




Optimized Solutions

<500 ekW Gensets .

» Cat NOx Reduction System and Clean Emissions
Module (DOC+DPF+CRS)

» Maximizes uptime through automatic DPF regeneration
»  Minimum impact on operation and maintenance
» Minimum impact on installation design




