Welcome to the U.S. Environmental Protection Agency’s online training for the
Greenhouse Gas Reporting Program (referred to as the GHGRP).
To control your progress through the training presentation, use the control buttons
just below the slide window. (Note that, for the most part, the presentation will autoadvance from one slide to another.) You can also use the linked navigation panel on
the left to move to a particular slide.
A few other features of the interface frame are worth mentioning:
• The panel just below the slide window keeps you informed of where you are in the
presentation. There’s also a volume control button just to the left of this.
• Next, in the upper portion of the left-hand navigation panel, the tab set allows you
to switch from the outline listing of slides to a thumbnail view of the slides or to a
view with a transcription of the slide voiceovers. The last tab accesses a feature for
searching
g the entire presentation by
y keyywords.
• Finally, in the right-hand side of the bar across the top are two navigation items:
Behind the “Links/Accessibility” item is an accessible and printable version of the
entire presentation; and the “Bookmark” item allows you to set which slide you want
to return to after exiting the presentation before completing all the modules. To exit
the presentation window, use your browser close/exit controls.
OK. You can now continue with the presentation byy selecting
g the flashing
g arrow
button below the slide window.

This training is made up of the following modules: an introduction to the rule;
applicability; general reporting, monitoring, and recordkeeping requirements;
specific requirements for stationary fuel combustion sources; specific requirements
for electricity generation; and specific requirements for municipal solid waste
landfills.
The final section of the training points you to resources for additional information.

This training is provided solely for informational purposes. It does not provide legal
advice, have legally binding effect, or expressly or implicitly create, expand, or limit
any legal rights, obligations, responsibilities, expectations, or benefits in regard to
any person.
We can now proceed to the first module of this training, which provides an
introduction to the rule. Please click on the arrow button at the bottom of your
screen to begin.
To skip to a different module, click on the module title on the left side of your screen.

This module provides some background about the GHGRP, including the purpose
and key elements of the rule and an overview of its requirements.

The purpose of the GHGRP is to provide accurate and timely data essential for
informing future climate policy decisions. For example, the data will help EPA,
states, and the public better understand emissions from specific industries,
emissions from individual facilities, factors that influence greenhouse gas emission
rates, and actions that facilities could take to reduce emissions.
Data collection began in 2010 for most reporters. In 2011, an additional 12 source
categories began collecting data, which will mean that some facilities in 2011 will
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begin collecting greenhouse gas data for the first time.
About 6,700 facilities reported their calendar year 2010 emissions, and more
facilities will report for 2011 when all 41 industry sectors are reporting.
The regulation does not require control of greenhouse gases; it requires only that
certain sources monitor and report their GHG information.

40 CFR part 98 has undergone several revisions since initial publication in 2009.
So, you should visit the Code of Federal Regulations website at this address to
make sure that you obtain the latest copy of the rule that incorporates all revisions.

The key elements of the rule include the following:
• The rule requires reporting for facilities that directly emit greenhouse gases and for certain
suppliers of products.
• Facilities must report direct emissions of greenhouse gases from the manufacturing processes
and activities used to produce a product and from stationary combustion and miscellaneous use of
carbonates.
• Suppliers do not report actual emissions from a facility
facility. Suppliers report on the quantity of product
placed into the economy and the emissions that would result if the products were completely
released, combusted, or oxidized when used by their customers. The rule covers suppliers so that
EPA can capture data on greenhouse gases that could be emitted from small facilities and sectors
that are not required to report.
• Facilities that inject CO2 underground for geologic sequestration, enhanced oil recovery, or any
other p
purpose
p
must also rep
port under the rule.
• The reporting requirements for facilities and suppliers are contained in the regulation, 40 CFR
part 98.
• In general, the GHGRP covers facilities that emit 25,000 metric tons of CO2 equivalent or more
per year. Exceptions to this are discussed in the module of this training on applicability.
• Facilities and suppliers will report directly to EPA, not through states.
• EPA will
ill verifify allll emiissiions reportts. Thi
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The rule requires facilities to report annual emissions information for the principal
greenhouse gases listed on this slide.
With respect to fluorinated greenhouse gases, the rule covers the specific gases
listed here, plus any other fluorocarbons. However, the rule excludes ozonedepleting substances as defined at 40 CFR part 82, such as chlorofluorocarbons
and hydrochlorofluorocarbons.
It also excludes low vapor pressure fluorocarbons, thereby excluding other
fluorinated materials that will not readily volatilize to the air.

The rule requires reporting of annual emissions in metric tons of each gas and
metric tons of carbon dioxide equivalent.
Carbon dioxide equivalent is a metric that accounts for the fact that greenhouse
gases have varying heat-trapping abilities and atmospheric lifetimes. The “global
warming potential” of each gas is used to compare the impact of different gases.
Carbon dioxide has a global warming potential of 1, and the global warming
potentials of other greenhouse gases are expressed relative to carbon dioxide—that
is, as “CO2 equivalent”
i l t” or CO2e.
For example, methane has a global warming potential of 21. That means that, over
a 100-year time horizon, each metric ton of methane would have 21 times the
impact on global warming as a metric ton of carbon dioxide emissions.
Facilities must calculate their annual emissions in metric tons of CO2 equivalent, by
multiplying the mass emissions of each gas by the global warming potential of that
gas. Adding
Addi ttogether
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gives the total facility greenhouse gas emissions as “CO2 equivalent” or CO2e.
You can find a list of global warming potentials by gas in Table A-1 of subpart A of
the rule.
OK. This concludes our introduction to the rule. The next module addresses rule
applicability.

This module on applicability will help you determine whether you are required to
report under the rule.

Applicability for direct emitters of greenhouse gases is facility-based NOT at the corporate level. If a
corporation owns or operates multiple facilities, you must evaluate each facility separately to
determine if the rule applies, and report for only those facilities to which the rule applies. Each facility
that is subject to the rule must submit its own annual emissions report.
The rule defines a facility as any physical property, plant, building, structure, source, or stationary
equipment located on one or more contiguous or adjacent properties in actual physical contact or
separated solely by a public roadway or other public right-of-way and under common ownership or
common control, that emits or may emit any greenhouse gas.
Under this definition, a facility cannot be separated into multiple facilities based solely on having
different industrial groupings at the site. The facility incorporates all equipment on contiguous or
adjacent properties that is under common ownership or control. The designation of the facility
boundary in your air permit has no bearing on the facility definition for this reporting rule.
A military installation may be classified as more than one facility for equipment that is owned and
operated by separate branches of service.
Also, be aware that a different facility definition applies for onshore petroleum and natural gas
production and natural gas distribution in subpart W, and for electrical transmission and distribution
equiipmentt use in sub
bpartt DD.
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Once you establish the facility boundary, applicability depends on the source
categories that are present. The rule defines three types of source categories, which
will be discussed in detail in a moment: The so-called “all-in” source categories, the
threshold categories, and the stationary fuel combustion sources. If you have
multiple source categories on site, you do not designate your facility as being a
single source category (for example, based on determining the predominant
operation). Rather, you must evaluate each source category to assess applicability.
Keep in mind
i d th
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ith multi
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the rule because of just one category. But if you are subject to the rule, then your
greenhouse gas report must cover ALL source categories for which methods are
provided in the rule—not just the source category that triggered applicability.

The rule prescribes three criteria for determining whether you must report
emissions, shown in the three boxes in the left-hand column of this diagram. You
must assess each of these three criteria. If any one applies to the facility, then you
must submit an annual greenhouse gas report. We will look at the three criteria one
at a time.

First, Table A-3 in subpart A of the rule has a list of source categories known as “allin” source categories. If your facility has any of these source categories, then you
are automatically subject to the rule, regardless of your emissions level.

Here is the list of the “all-in” source categories, which are defined in each subpart of
the rule, as are any exemptions that may apply.
For example, the category of electricity generation includes only facilities with units
that report CO2 mass emissions year-round through part 75, such as units in the
Acid Rain Program or the Regional Greenhouse Gas Initiative. On the other hand, if
you have a generating unit that that supplies power to your facility, or if you sell
electricity on grid or to another customer, the unit is not part of this category.
I t d, it is treated
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So you need to refer to both Table A-3 in subpart A and the definition of the source
category in each subpart when assessing applicability. Table A-3 shows the source
categories for which annual emissions for calendar year 2010 must be reported, and
the additional categories that must be included for calendar year 2011 and beyond.

If you do not have a source category in Table A-3, you next look to see if you have a
source category in Table A-4, known as a “threshold source category.” If you do, you
are subject to the rule if your facility emits 25,000 metric tons per year or more of
CO2 equivalent from stationary fuel combustion, miscellaneous carbonate use, and
all source categories listed in Table A-4 in subpart A of the rule.

This slide shows the threshold source categories that are applicable starting in
reporting year 2010 and the additional categories that apply starting in year 2011. It
is important to note that the threshold of 25,000 applies at the facility level, not to
each source category. So if a facility contains more than one of these source
categories, you include emissions from ALL source categories on site PLUS
emissions from all stationary combustion units PLUS emissions from miscellaneous
use of carbonates. This total is what you compare to the 25,000 metric tons per year
threshold.
threshold

Finally, if you have no source categories in Tables A-3 or A-4, you must consider the
third criterion, emissions from stationary fuel combustion sources.
If you emit 25,000 metric tons per year of CO2e or more from all stationary fuel
combustion sources on site, then your facility is subject to the rule. You must
include emissions from all stationary combustion units (as defined in the rule)
regardless of unit size, such as space heaters, ovens, and water heaters.
EPA wanted to provide a simple way for small facilities to know that they are not
subject to the rule. The rule specifies that if the heat input capacity of all units on
site is less than 30 million Btus per hour and you have no applicable source
categories in Tables A-3 or A-4, the rule does not apply and no emission
calculations are needed to determine applicability.
But, if the aggregate maximum heat input capacity of all units on site equals or
exceeds 30 million Btus per hour, then you must estimate emissions to see if
emissions
i i
equall or exceed
d 25,000
25 000 metric
t i ttons per year.

This table gives you an idea of the range of unit sizes that can emit 25,000 metric
tons per year of CO2e.
The design capacity shown in the second column is very conservative, because it
assumes full capacity utilization and operation at 8,760 hours per year. So, facilities
that contain combustion units that in aggregate are of this capacity or less (and are
burning the fuels shown) would not be subject to the rule.
The third column shows annual fuel use, which is probably a better applicability
gauge because it shows the actual amount of fuel that would need to be burned to
emit 25,000 metric tons per year of CO2e.

For facilities that are subject to the 25,000 metric tons per year threshold, the rule has specific instructions in subpart A for how to
calculate emissions to determine applicability. Keep the following points in mind:
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estimate emissions from the actual operation of the unit during the reporting year.
To estimate emissions for applicability purposes, you must use the emission calculation equations in each applicable subpart. But
to provide the emission inputs to the equations, you are not required to monitor—instead, you can use available company records
and the likely operating scenario for the reporting year that would lead to the highest greenhouse gas emissions estimate.
Examples of company records include production goals from the company’s business plan, process knowledge, engineering
estimates, and vendor data.
The rule allows simplified methods of estimating emissions from stationary fuel combustion sources. You can use any of four
calculation methodologies specified in subpart C of the rule. The simplest of the four methods, “tier 1,” is based on annual fuel use
and a default emission factor provided in the rule.
If you capture carbon dioxide for transfer off-site, you must include this CO2 in your estimate.
You may exclude carbon dioxide from biomass combustion to determine applicability, but you must include emissions of methane
and nitrous oxide.
You should refer to the definition of “research and development” in subpart A, to see if any of your equipment qualifies for this
exemption. For equipment associated with geologic sequestration of carbon dioxide, additional provisions in subpart RR apply.
For applicability purposes
purposes, you need to include only those fluorinated greenhouse gases listed in Table A-1
A-1 of the rule
rule.
For most facilities, emissions calculated using available company records are likely to be either significantly above or below the
25,000 metric tons CO2e per year threshold. However, if you estimate emissions close to the threshold, it would be prudent for you
to monitor because, if your actual emissions exceed the threshold during the year, you are legally obligated to submit an annual
GHG report.
You do not need to notify EPA if you determine that you are not subject to the rule. In addition, there is no specific recordkeeping
requirement for documenting non-applicability, but you might want to keep documentation in case you are audited. Also, remember
that if not subject to the rule, you need to reassess applicability every year if there are changes in your processes that increase
emissions.

To help you with the applicability determination process, EPA has prepared a webbased applicability tool.
To use this applicability tool, you first select the reporting year and then check-off
source categories that are used at the facility. The tool will sort out the all-in versus
threshold sources for you, and it has a built-in emission calculator for combustion, a
methane generation calculator for municipal landfills, and links to downloadable
calculators for some additional source categories (for example, electronics
manuffacturi
t ing, and
d pettrolleum and
d natturall gas prod
ductition)).
Based on the information that you provide, the tool will tell you whether your facility
is subject to the rule, and if so, which source categories you must report.
The tool generates a results page that you can retain on file as documentation of
your applicability assessment. You can also run the tool to assess how a planned
future change to your facility might affect applicability.
In general, the calculators in the tool can provide conservatively high estimates of
emissions for some facilities. However, this tool is provided as a guide only, and is
not legally binding. It will not provide accurate estimates under all operating
conditions. Facilities that are subject to the emissions threshold have the obligation
to report if actual emissions are 25,000 metric tons CO2e or more in any reporting
year.
Th tool
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For suppliers, the rule applies to producers and to importers and exporters of certain
products that would release GHG emissions when released, combusted or oxidized.
Producers of petroleum products, coal-based liquids, industrial greenhouse gases,
and carbon dioxide must report at the facility level. All production facilities must
report. There is no production or emissions threshold.
For exporters and importers, applicability is determined at the corporate level. The
rule covers anyone who exports these products in quantities of 25,000 metric tons
CO2e per year or more att the
th corporate
t levell. Th
The same applies
li tto iimports.
t
So, for example, a petroleum refinery could be required to report both direct
emissions from refinery processes and also the quantity of carbon dioxide in the
petroleum products supplied.
For natural gas and natural gas liquids, the rule covers all fractionators and local
gas distribution companies that deliver 460 million ft3 per year or more.
In 2011, suppliers must begin collecting data on the imports and exports of
equipment pre-charged with fluorinated GHGs or containing fluorinated GHGs in
closed-cell foams (e.g., refrigerators and electrical switchgear).
OK. This concludes the module on applicability. The next module addresses
reporting, monitoring, and recordkeeping requirements.

This module covers the general reporting, monitoring, and recordkeeping
requirements of the rule
rule, including the schedule
schedule.

When you go to part 98, you will find that it has 41 subparts.
Subpart A of part 98 contains general reporting and recordkeeping requirements that
apply to all facilities and suppliers subject to the rule. It also spells out the
applicability provisions, the reporting schedule, and definitions. The general items
that everyone must report and the definitions of subpart A are not repeated in the
individual source category sections of the rule, so it is important to look at subpart A
as well as at the individual source category subparts.
Subpart A also contains other overarching requirements. For example, there are
flow-meter accuracy and calibration provisions in subpart A that apply when
specified by an applicable subpart. But the specific types of monitoring equipment
needed are defined in the source category subparts.
Subparts C through UU contain specific requirements for each of the source
categories covered by the rule. You must follow all of the subparts that pertain to
your facility.
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combustion sources, you need to read subpart C, general stationary fuel
combustion sources, and subpart E, adipic acid production.
Each subpart defines the specific source category it covers and contains the
monitoring methods, equations to calculate emissions, and specific data elements to
be reported or recorded for that source category.

The rule contains a mixture of direct emissions measurement and source-specific
calculations.
The rule requires continuous emission monitoring systems (or CEMS) to monitor
CO2 emissions only where CEMS are already installed and other conditions are
met. If you don’t already have CEMS for other rules, you are not required to install
them for this rule. However, facilities that are not required to use CEMS can choose
to install them voluntarily. The CEMS requirements will be further explained in a
mod
dule
l on comb
bustition.
Most facilities will use source category-specific calculation methods using the
equations in the applicable subpart. Many of the calculations are based on data that
facilities already collect, such as raw material usage, production, or fuel use.

Some facilities that need to install flow meters or other monitoring instruments might
not be able to do this by the date required by the rule, which is by January 1, 2010
or 2011
2011 depending on the source category. In such cases, facilities can use best
available monitoring methods for a specified period of time until the monitors are
installed and calibrated. Under BAMM, you would still use the equations provided
in the rule to calculate emissions, but you could use the best information you have
available to obtain the inputs to the equations. For example, you could use current
monitoring methods, engineering calculations, or company records. After the
allowable time period for using BAMM, you must begin complying with all monitoring
requiirementts off an applilicable
bl sub
bpartt.
Depending on the subpart, BAMM is allowed for all or part of the first reporting year.
In some situations, facilities can use BAMM for longer periods of time—if approved
by EPA on a case-by-case basis. See section 98.3(d) and (j) of subpart A and the
monitoring section of each subpart for details on how BAMM applies for each
source category.

For 29 source categories, monitoring began on January 1, 2010.
Each facility or supplier must submit a certification of representation that identifies
the “designated representative” who will be certifying the annual reports.
The first annual greenhouse gas reports were due September 30, 2011 and covered
calendar year 2010.
The final rule has provisions for submitting corrected reports if EPA or the reporter
finds a substantive error
error. Corrected reports must be submitted within 45 days after
the error is discovered or after being notified by EPA.

For reporting year 2011, data collection began on January 1, 2011. If you are not
reporting on any of the new 2011 source categories, then your annual report is due
on March 31, 2012. But if you are reporting on any of the new 2011 source
categories, then your report is not due until September 28, 2012. Facilities and
suppliers that are submitting their second annual GHG report in 2012 and that are
reporting on one or more of the new 2011 subparts must notify EPA by April 2, 2012
that they are not required to submit their annual GHG report until September 28,
2012. If you are a new reporter that did not submit a report for reporting year 2010
2012
2010,
you are required to submit a certificate of representation no later than 60 days prior
to the submission date for the initial GHG report, or July 30, 2012. If you submitted
a report in 2011, for your 2010 emissions, you do not need to register again unless
you want to modify your certificate of representation.
In future years, the annual report will be submitted on March 31 for emissions from
all subp
parts.

This slide summarizes the contents of the annual report that apply to all facilities. For details, see
section 98.3(c) of subpart A of the rule and the reporting sections of the other subparts that apply to
your facility.

Subpart A requires you to report total facility greenhouse gas emissions in units of metric tons of CO2
equivalent. CO2 from biomass combustion is reported separately.
You must also report emissions of each gas broken out for each source category at the facility. So, if
you have multiple source categories at a facility, you need to report greenhouse gas emissions broken
out for each of the categories separately. If a source category emits multiple gases, you report metric
tons per year of each gas.

You also report more detailed emissions information—for example, by individual process unit or
process line—if required by the applicable subparts. For example, subpart C generally requires you to
report stationary combustion emissions for each combustion unit, such as each boiler, but has
provisions that will allow many facilities to report combined emissions for groups of combustion units.
So, you need to look carefully at the individual source category subparts to understand the specific
emission reporting requirements and breakouts for your facility.
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be reported are listed in each subpart. However, EPA has deferred reporting of inputs to emissions
equations for a limited period of time, as is explained later.

The bullet referring to a description of best available methods applies only to the years in which use of
best available monitoring methods is allowed by the relevant subpart.

This list shows what suppliers report, which is very similar to what facilities report.
The main difference is that instead of facility emissions, suppliers are reporting on
the quantities of products (for example, fuels or industrial gases) that they supply
into the economy and the CO2 equivalent that would be emitted assuming that the
fuel products they supply are completely combusted or that the industrial gases they
supply are completely released into the air. For details, see section 98.3(c) of
subpart A and the reporting sections of the applicable supplier subparts.

This slide provides some examples of items that might be reported under some
other greenhouse gas programs but are not required by this rule.
First, the EPA greenhouse gas reporting rule focuses only on actual emissions
released from each facility. Therefore, it does not include indirect emissions. For
example, industrial facilities that purchase electricity from the grid do not report on
indirect emissions from the generation of the electricity at a utility plant.
Similarly, facilities do not report emissions from their vehicle fleets. Mobile source
emissions are addressed through reporting by fuel producers and by motor vehicle
and engine manufacturers. The only exception is that subpart W requires onshore
petroleum and natural gas production facilities to report greenhouse gas emissions
from portable non-self-propelled equipment associated with a well pad.
Also, if you have offset projects, you do not report them or deduct them from your
facility emissions.

This slide lists the types of records all reporters must keep, as specified in subpart
A. Additional source category-specific records are contained in subparts C through
UU. You are required to keep these records for 3 years.
You can keep records in either hard copy or electronic format, either on site or off
site, as long as the records can be quickly made available to EPA if EPA requests
them for inspection and review.

One of the recordkeeping requirements is a monitoring plan. Each facility or supplier
must prepare a written plan describing the processes and methods you are using to
collect the data elements required by the rule and who is responsible for data
collection. You keep the monitoring plan as a record, and it does not need to be
submitted unless EPA requests it for inspection.
The monitoring plan includes the first three items listed on this slide, which are
described in a little more detail in section 98.3(g) of subpart A of the rule.
The plan can refer to and rely on existing documents that many facilities already
have, such as standard operating procedures, documents, or existing QA plans that
contain the required information. This reduces the effort to prepare the plan and
avoids duplicative documents for your facility.
Also note that if you change or improve your monitoring and QA/QC procedures
over time, you need to update your monitoring plan accordingly. For example, if you
use best available monitoring methods
methods, the Monitoring Plan must document these
methods and then be revised when you comply with the monitoring requirements of
the applicable subparts.

General monitor calibration requirements are included in section 98.3(i) of subpart A
and in the rule subparts. For the 2010 source categories, measurement devices
were generally required to be calibrated by either April 1, 2010, or by another date
specified in the relevant subpart. If the measurement device was previously
calibrated and that calibration is still valid, then the facility can wait until the next
periodic recalibration. If calibration requires a process or unit shutdown, the rule
allows you to postpone calibration until the next maintenance shutdown.
Fl
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methods specified in the relevant rule subpart, manufacturer standards, or industry
consensus standards. The method chosen to calibrate measurement devices should
be explained in the monitoring plan.
You must recalibrate measurement devices at the frequency specified in the
relevant subpart. However if the subpart does not provide a frequency, then
recalibrate at the frequency contained in the manufacturer
manufacturer’s
s recommendations or
follow industry consensus practices.

Flow meters must meet the accuracy specification contained in section 98.3(i) of
subpart A only if this requirement is specified by the relevant subpart. If this
requirement applies, the calibration accuracy must be within 5 percent error for most
flow meters; however, different percents are specified for orifice, nozzle, and venturi
flow meters.
The calibration requirements do not apply to several types of measurements. They do
not apply if you are using “company records,” or “best available information” as
allllowed
db
by some sub
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the use off company
records to determine fuel use for combustion units performing tier 1 or tier 2
calculations. The calibration requirements of 98.3(i) do not apply when you are
allowed to use company records, but you must document whatever calibration
procedures you use in your monitoring plan.
Electricity-generating units using Acid Rain Program methodologies in 40 CFR part
75 are not required to follow the subpart A calibration requirements
requirements.
The calibration requirements do not apply to fuel billing meters unless you own them
or if calibration is otherwise required by another subpart of the rule. In addition, these
fuel billing meters are also exempt from the GHG monitoring plan and recordkeeping
provisions.
The requirements do not apply to flow meters used only during unit startup.
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conflicting specific requirements in an individual source category subpart. In such
cases, the individual subpart overrides the subpart A calibration requirement.

Once you have started to report under the rule, there are three “exit ramps” that
allow you to stop reporting. These provisions to stop reporting apply to all facilities
and suppliers, regardless of whether applicability was triggered by a threshold or
“all-in” source category.
To stop reporting, you must meet one of the three conditions listed here, and you
must also notify EPA that you intend to stop reporting.
The first way to stop reporting is if the annual reports you submitted under the rule
show that emissions were less than 25,000 metric tons of CO2 equivalent per year
for 5 years. In this case, you need to keep records of emissions for each of the 5
years (rather than the normal 3-year record retention).
Second, you can stop reporting if you emit less than 15,000 metric tons of CO2
equivalent per year for 3 years.
Third, you can stop
p rep
porting
g if you close all of the processes covered by
y the rule.
However, this third provision does not apply to municipal solid waste landfills,
industrial waste landfills, or underground coal mines because these sources
continue to emit methane for many years after they close.
If you reopen closed processes or start emitting more than 25,000 metric tons of
CO2 equivalent per year in a future year, you must resume reporting.

Emissions reports are verified through self-certification by the reporter and EPA
verification.
Each facility or supplier must have one and only one designated representative who
certifies the report. Each can also have one alternate designated representative.
While the designated representative does not need to be an employee at the
reporting facility, the DR must be appointed by the owners and operators of the
facility by a legally binding agreement.
The data that are reported will be used by EPA to verify the emissions, using a
combination of electronic data quality assurance checks, review of individual
reports, and on-site audits of individual facilities. The electronic reporting system—
described on the next couple slides—will have built-in range checks and
completeness checks at the point of data entry by the reporter. EPA will also
conduct validation using algorithms and statistical analysis to identify potential errors
and will review individual reports
reports.
EPA intends to communicate with the reporter if it finds probable errors in reviewing
the reports. If the report is determined to contain a “substantive error,” the reporter
would then follow the procedures in the rule to correct and resubmit the report.

Under the rule, you must submit your report directly to EPA in an electronic format
using EPA’s Electronic Greenhouse Gas Reporting Tool (e-GGRT) [pronounced
egret, like the bird], except for reporting under Subparts LL and MM, which must be
done using the Office of Transportation and Air Quality Fuels Registration
(OTAQREG) system.
e-GGRT provides two methods for you to submit the annual report. First, you can
use user-friendly web forms that will guide you through entering and submitting data
f each
for
h source category
t
att your facility.
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data upload to the system, e-GGRT also provides a standard Extensible Markup
Language (XML) format. You might find this option useful if you have your own
electronic data system that contains all the required data elements.
Further information on the reporting tool, the XML schema, and training
opportunities are available at the EPA web address listed on this slide.

You must also use e-GGRT to register your facility or supplier and the designated
representative prior to the first reporting date. e-GGRT contains on-screen
directions and additional context-sensitive help links to assist first-time users. The
slides earlier in this presentation on schedule indicate the dates for registering and
submitting the certificate of representation and the dates for submitting annual
reports.

Data determined to be confidential business information, or CBI, will be protected as
required by existing statutes and will NOT be publicly released. For this rule, EPA
publishes in the Federal Register their determinations of which data elements
required by the Reporting Rule will be treated as confidential. You can find these
notices, memos listing the CBI determinations for each data element, and other
information about the treatment of CBI in the CBI section of the GHGRP website.
The Clean Air Act is clear that emission data collected under sections 114 and 208,
which are the authorities for this rule, cannot be held confidential. EPA has
proposed that data elements that are used as inputs to emission equations for direct
emitters meet EPA's long-standing definition of emission data. EPA is deferring the
reporting deadline for inputs so that we can better assess the business effects of
their potential public release. Facilities affected by the deferral still need to report
their emissions by the schedule specified in the rule,
rule but e
e-GGRT
-GGRT will not collect
data elements that are inputs to emission equations. Facilities are still required to
maintain onsite records of these inputs, along with all reported data. Tables A-6 and
A-7, located in subpart A of the rule, provide a list of the deferred data elements.

EPA will publish all GHG emissions data collected through the Greenhouse Gas
Reporting Program on the web. Data categorized as CBI will not be published at
the individual facility or supplier level.
EPA's GHGRP data publication tool, which can be accessed through the home page
of the GHGRP website, will display reporting facilities on national or regional maps
and will allow users to search and download data. Also, the system is being
designed to leverage social media.
OK. This concludes the module on reporting, monitoring, and recordkeeping
requirements. The next module covers the section of the rule that addresses
emissions from stationary fuel combustion sources.

This module covers requirements under Subpart C of the rule, General Stationary
Fuel Combustion Sources.

The scope of subpart C is quite broad. It covers practically any fuel burned in a
device that combusts fuel for producing electricity, generating steam, or producing
useful heat or energy for industrial, commercial, or institutional uses; or for reducing
the volume of waste. Examples include boilers, stationary internal combustion
engines, process heaters, combustion turbines, and incinerators.
Subpart C covers all uses of combustion devices, except residential uses (for
example, apartment buildings). However, emissions from residential buildings
owned
db
by instit
titutitions (such
h as uniiversiti
ities and
d milit
ilitary bases)) would
ld b
be incllud
ded
d as
part of the annual report because they are considered to be institutional use. The
rule covers essentially any type of fuel combustion device, unless specifically
exempted.

The devices listed on this slide are exempted from subpart C: portable equipment,
emergency generators, and emergency equipment; agricultural irrigation devices;
flares; electricity generating units covered by subpart D of the rule; hazardous waste
combustion; and pilot lights.
The rule has specific definitions in subpart A for what qualifies as portable
equipment and emergency equipment. So be sure to review those definitions.
Note that flares are generally exempt from reporting by subpart C, but some other
subparts require reporting of flare emissions and may refer to methods in subpart C
for estimating flare emissions. So not all flares are exempt from reporting. They are
just not covered by subpart C unless required to be reported by another subpart.
For hazardous waste combustion units, reporting is not required unless the unit has
a continuous emission monitoring system (CEMS), or the unit combusts a fuel listed
in Table C-1; in the latter case, only GHG emissions from the fuel in Table C-1 is
reported
t d and
d GHG emissions
i i
ffrom waste
t combustion
b ti iis nott reported.
t d

You are required to estimate and report GHG emissions from stationary fuel
combustion units under subpart C if any one of the following conditions apply:
If the facility is subject to the rule because it contains a source category listed in
Table A-3 of subpart A, or because it contains a source category in Table A-4
and emits 25,000 metric tons CO2e per year or more, then the combustion units
are subject to subpart C.
Example: A facility that is subject to the rule because it contains an ammonia
manufacturing operation would report emissions from all stationary fuel
combustion units regardless of the size of the fuel combustion units, the use of
the units, or the level of emissions of any particular unit.
If a facility does not contain any source categories listed in Tables A-3 or A-4,
then subpart C applies if the facility emits 25,000 metric tons CO2e per year in
combined emissions from all stationary fuel combustion sources on site.
Example: A manufacturing facility does not contain any other processes that are
subject to part 98 but has three oil-fired process heaters. Subpart C applies if the
GHG emissions from all three units combined exceed 25,000 metric tons CO2e
per year.
As a screening mechanism for small facilities, if the aggregate maximum rated heat
input capacity of the stationary fuel combustion units at a facility is less than 30
mmBtu/hr,
Bt /h then
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an emissions calculation is not necessary to determine applicability.

The rule requires reporting of three greenhouse gases—carbon dioxide, methane,
and nitrous oxide—from combustion of fossil fuel and biomass. The rule specifies
four methods for calculating CO2 emissions, referred to as calculation “tiers” by the
rule. You may be able to choose among two or more of the tiers, depending on unit
size, fuel type, and other factors.
The rule generally requires to separate reporting of biogenic CO2 emissions from
biomass fuels, municipal solid waste (MSW), and tires. However, separate
reportiting off biogeni
bi
ic CO2 emiissiions from comb
bustition off titires is optitionall.
The rule also requires separate reporting of carbon dioxide from sorbent use for acid
gas control, if you are not using a CEMS. If you are using a CEMS, sorbent
emissions are included in the CEMS data and do not need to be separately
reported.
As an alternative to the four tiers, subpart C allows certain units that are subject to
th partt 75 continuous
the
ti
monitoring
it i rule
l tto use heat
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part 75 to determine CO2 emissions. Eligible units include oil and gas peaking units,
low mass emitting units, and others.
For methane and nitrous oxide, there are several equations provided in the rule that
use methane and nitrous oxide emission factors. The method that you use depends
on which CO2 tier you use, and the equations generally use the same data that you
collect for estimating CO2 emissions.
emissions

This chart shows the parameters that you measure for each of the four tiers.
For Tiers 1, 2, and 3, you plug different measured parameters into the equations
provided. Tier 4 is use of a continuous emissions monitoring system.
Tier 1 is the simplest. The only parameter you measure is fuel use. For each fuel,
you use a default high heat value by fuel and a default CO2 emission factor provided
in the rule.
Tier 2 requires you to measure both fuel use and high heat value (HHV)
(HHV). This tier
uses the same CO2 emission factor as in Tier 1. Municipal solid waste units that
generate steam must measure steam generation instead of HHV. If the MSW unit
does not generate steam, they do not use Tier 2 and must use either Tier 1 or 4.)
Tier 3 requires you to measure fuel use and carbon content, and if you are burning a
gaseous fuel, you also measure molecular weight.
Tier 4 is the direct measurement of CO2 emissions using a CEMS.
CEMS
So, the lower tiers require you to measure less. The higher tiers require more
measurements, but they provide a more accurate emission estimate.

How you monitor depends on which tier method you use.
For Tier 1, you monitor only fuel use. The rule allows you to use company records,
which are defined very broadly in the rule to provide substantial flexibility in how you
determine fuel use. Fuel billing records, including natural gas use in therms or
millions of BTUs, qualify as company records.
There are no restrictions on the methods that you can use to monitor fuel use, but
you must use a credible method that would stand up to an audit. You must
document the methods that you use in your monitoring plan, and you must maintain
precise records to document the fuel use estimates.

For Tier 2, in addition to fuel use, you measure high heat value (HHV). Again, you
can use company records to determine fuel use.
High heat value is determined by fuel sampling and analysis. This can be conducted
by the facility or by the fuel supplier, as long as the supplier uses proper methods at
the specified frequency of sampling, as shown in this slide. Sampling is less
frequent for more homogeneous fuels like natural gas, and is weekly for fuels that
can have more variable emissions.
For coal and fuel oil, and other solid and liquid fuels delivered in lots (e.g., wood
pellets, other solid biomass, coke), the term “lot” is defined relatively broadly to
include multiple deliveries from the same fuel source in a given calendar month.
The rule has special provisions for sampling liquid fuels; for example, continuous
“drip” sampling and sampling after each delivery to a tank.
For other solid fuels (excep
pt MSW)), weeklyy fuel samp
pling
g and monthly
y analyysis of a
composite sample are required.

For Tier 3, the method of measuring fuel use varies by fuel. For solid fuel, you can
use company records. For liquid or gaseous fuel, you must use measurements, but
the rule provides some flexibility.
If you use a flow meter, you are subject to the flow meter calibration provisions of
subpart A, including a 5 percent accuracy requirement. The calibration provisions do
not apply to flow meters used for Tier 1 and Tier 2; or to billing meters, as long as
the fuel supplier and unit burning the fuel do not have common owners.
Carbon content is determined by fuel sampling and analysis, and the sampling
frequency for Tier 3 is exactly the same as in Tier 2 for high heat value. In addition,
Tier 3 can apply to gaseous fuels not covered by Tier 2, and sampling frequency for
these fuels is weekly, unless online monitoring equipment (e.g., gas chromatograph)
is already in place for daily sampling and analysis.

Tier 4 generally requires the use of a continuous CO2 emissions monitor, but the
rule provides some flexibility provisions.
You can use an oxygen concentration monitor instead of a CO2 concentration
monitor if two conditions are met: One, if the stack contains only products of
combustion (that is, contains no emissions from other processes or from a flue gas
desulfurization system); and two, if certain fuels listed in part 75 are burned. These
fuels are coal, petroleum coke, tire-derived fuel, oil, natural gas, propane, butane,
and
d wood
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This slide and the next four present the restrictions on the use of the four tiers. The
tiering criteria are applied to each fuel burned in a unit. As such, a unit could qualify
to use a different tier for each fuel burned. And reporters always have the option to
use a higher tier than the minimum allowed.
Tier 1 can be used in the following situations.
For a unit equal to or less than 250 million BTUs per hour, you can use Tier 1 for
any of the 60 fuels listed in Table C-1 of the rule.
You can use Tier 1 for a unit of any size for the following fuels:
• Municipal solid waste combustion units that do not generate steam,
• MSW units that generate steam but burn no more than 1,000 tons MSW per year,
• MSW and/or tires, provided that no more than 10 percent of total annual heat input
is from these fuels combined. See 98.33(b) for more information on combined firing
of MSW and tires
tires.
• Tier 1 also can be used in a unit of any size for natural gas if consumption is
obtained from billing records and expressed in therms or million Btu.
• Tier 1 can be used for any of the ten biomass fuels listed in Table C-1.
The exception to these conditions is that you must use Tier 2 if you have data for
the high heat value of the fuel—for example, if provided by the fuel supplier.

Tier 2 may be used for any of the fuels in Table C-1 for units of 250 million BTUs or
less.
It also can be used for natural gas and distillate oil in a unit of any size. Distillate oil
refers to fuel oil number 1, number 2, or number 4.
However, Tier 2 must be used if you routinely perform sampling and analysis for
high heat value, or if you routinely receive high heat value sampling and analysis
results from the fuel supplier at the minimum frequency specified by the rule.
If a municipal solid waste unit generates steam, Tier 2 must be used, unless one of
the previously mentioned provisions allowing Tier 1 apply. Tier 2 provides a
separate equation for calculating CO2 emissions based on pounds of steam
generated. The steam generation approach may also be used in place of
measuring high heat values for any other solid fuel combusted in units that generate
steam.

Tier 3 is essentially for larger units that are not required to use continuous emissions
monitoring systems. If your unit is larger than 250 million BTUs per hour and is not
required to use Tier 4, then you MUST use Tier 3 for any fuel listed in Table C-1
except natural gas, distillate oil, biomass fuels listed in Table C-1, and municipal
solid waste. The latter fuels may use Tiers 1 or 2.
Tier 3 cannot be used for the combustion of municipal solid waste. For municipal
solid waste, you must use either Tier 1, 2, or 4 as applicable.
Tier 3 also is required for fuels NOT listed in Table C-1 if burned in units larger than
250 million BTUs per hour and if the fuel provides 10 percent or more of the annual
heat input to the unit, and Tier 4 is not required. If the fuel is not listed in Table C-1
and provides less than 10 percent of the annual heat input, reporting GHG
emissions from that fuel is not required.

For units that are larger than 250 million BTUs per hour, or greater than 600 tons
per day of MSW, a unit must use tier 4—a continuous emissions monitoring
system—only if all six of the conditions shown on this slide are met. Note that you
are not required to install a CEMS unless a CEMS is required by another program.
However, you also can choose to install a CEMS.
One of the six conditions is that solid fossil fuel or MSW must be the primary fuel
burned. This condition means that the solid fossil fuel or MSW must provide the
greattestt amountt off heat
h t input
i
t to
t the unit
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th year. Anoth
ther conditi
dition (numb
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five on this slide) is that the existing CEMS must have a gas monitor of any kind or a
stack gas volumetric flow rate monitor installed. For example, this condition is met if
you have a NOx monitor. In this example, if all of the other 5 conditions are met,
then you must upgrade the system to install a CO2 monitor and a volumetric flow
rate monitor.

For units smaller than 250 million BTUs per hour or 600 tpd of MSW, the six
conditions are the same except for number 5. Under number 5, the unit must have
both a CO2 analyzer and a flow meter already in place to be required to use Tier 4.
If multiple units share a common stack and one unit meets the requirements to use
Tier 4, then Tier 4 must be used for all units sharing that common stack.

The rule in some cases can require reporting of greenhouse gas emissions from
emission control devices, such as thermal oxidizers or incinerators.
• For hazardous waste combustors, we have already discussed that emissions must
be reported only for any co-fired fuels listed in Table C-1, unless the unit has a CO2
CEMS.
• In some cases, a process off-gas may be combusted in a thermal oxidizer, boiler,
or process heater (for example, to comply with a NESHAP; that is, a national
emissions standard for a hazardous air pollutant). If the combustion unit is 250
million BTUs per hour or less, then you would report only from those fuels listed in
Table C-1 and not from the process off-gas.
• In units larger than 250 million BTUs per hour, you must report the fuels listed in
Table C-1 and the process off-gas if the off-gas provides more than 10 percent of
the annual heat input to the unit.
Take this example: In a unit of 250 million BTUs per hour or less, you could use Tier
1 for the natural gas burned and the process gas would not be reported.
If the unit is larger than 250 million BTUs per hour, you could use Tier 2 for natural
gas. You would use Tier 3 for the process off-gas if the gas provided more than 10
percent of the annual heat input.
So, control devices are not categ
gorically
y exemp
pt from the rule, but emissions would
be reported under certain circumstances.

If you are burning a mixed fuel (such as a mixture of oil and biodiesel, or a mixture
of different grades of coal), then the approach for calculating GHG emissions
depends on the circumstances.
If you mix the fuel on-site, and the quantity is measured before mixing, then you can
estimate the GHG emissions from each component of the blend as if it were a
separate fuel and the fact it is blended is of no consequence. This is true whether
you are using tiers 1, 2, or 3.

If you receive a pre-mixed fuel or mix it on-site without measuring the quantities,
then the approach depends on which tier you are using.
• If you use Tier 1, you must use the best available information to determine the
composition of the mix. Once you determine the composition, you would determine
a heat-weighted average CO2 emission factor for the mixture, using the default HHV
for each component in the blend. You determine a fuel-weighted default HHV, and
then use the Tier 1 equation in the rule.
• If you use Tier 2, then you follow the same procedure except that you use the
measured HHV in Step #3. You should refer to 98.34(a)(3) for special
considerations in determining these inputs and for how to exclude components in
the blend that are not fuels listed in Table C-1.
• If you use Tier 3, you can treat the blended fuel as the fuel type and determine the
carbon content and (for gases) molecular weight of the blended fuel.

In general, the rule requires you to report data for each unit and for each fuel burned
in each unit.
unit
However, the rule provides several options to avoid the burden of metering the fuel
use to all units and reporting GHG emissions for each unit.
First, you can aggregate all units that are 250 million BTUs per hour or less, if those
units use the same tier calculation methodology for each commonly combusted fuel
and do not use Tier 4. So, for example, you can group together all units that use Tier
2 and all units that use Tier 3 for each fuel
fuel. If the facility has all small units using
Tier 1 for each fuel, you could group them together and essentially report at the
facility level for each fuel.
Second, even if the units are larger than 250 million BTUs per hour, you can
aggregate all units that burn a common fuel and are served by a common fuel
supply pipe. In this case, you would use the highest tier that applies to any of the
units you are combining
combining. If a portion of the fuel is diverted to a unit with a CEMS to
measure CO2 emissions, or to a process or unit not subject to subpart C, you may
still use the common pipe option by using company records to subtract out the
portion of fuel that is diverted.
Third, you can aggregate units that share a common stack using a CEMS. In this
case, you can aggregate all the emissions that go through the stack and you do not
have to rep
port for individual units or break the emissions out by
y fuel typ
ype.
Fourth, you can attribute all GHG emissions to large units (including units subject to
subpart D or other units subject to part 75) when they share a common liquid or gas
fuel supply with small units (e.g., space heaters, hot water heaters), if the large units
account for at least 95 percent of the fuel usage.

If you burn biomass fuels, MSW, or tires, remember that biogenic CO2 emissions
are not considered in determining applicability, but you must separately report
biogenic emissions if you are subject to the rule for any reason.
Methane and nitrous oxide emissions from biomass combustion must be counted
both for determining applicability and for the annual emissions report.
You must report biogenic CO2 for each of the nine biomass fuels listed in the rule,
and for any other unlisted biomass fuel that contributes more than 10 percent of the
annual heat input to a unit that is larger than 250 million BTUs per hour.
MSW and tires are both considered partly biogenic and are addressed by specific
provisions for estimating biogenic and non-biogenic CO2 emissions, which is
covered in subsequent slides.

If you burn mixed fuels with biomass, then you must report emissions from the
biomass and fossil fraction by
y following
g one of three procedures:
If you are not using CEMS, you can use company records, such as engineering
calculations, to determine the relative mix of biomass and fossil fuel burned. Then,
you can use the applicable tier calculation method to calculate biogenic CO2
emissions for each biomass fuel. For example, you must use Tier 3 if the unit is
larger than 250 million Btu per hour, the biomass fuel is not listed in Table C-1, and
the biomass fuel represents 10 percent or more of the annual heat input to the unit,
as described earlier in the presentation.
If you are using CEMS, you have three options:
1. Use the applicable tier calculation methodology to estimate the biogenic CO2
emissions, or
2. You can use the F-factors (expressed as scf CO2/million Btu) from part 75 to
genic
subtract out the fossil fuel portion of the CO2 emissions to estimate the biog
CO2 emissions. This method is allowed only if the stack gas contains no
emissions from process gas or sorbents.
3. As a third option, you can sample and analyze the fuel or stack emissions using
ASTM test methods every quarter to determine the fossil fuel and biogenic
fractions.
If you report emissions under part 75, you have the additional option to estimate
emissions from biomass fuels using annual heat input from biomass fuels, based
either on your part 75 electronic data reports or using best available information
(e.g., fuel feed rates, fuel heating values, or engineering analysis).

If you are burning tires, reporting biogenic CO2 emissions is optional.
If you choose to report biogenic CO2 emissions, you will use Tiers 1, 2, 3, or 4 as
applicable to determine total CO2 emissions, and then use the ASTM methods
quarterly to determine the fossil and biogenic fractions.
Alternatively, if the combustion of tires and MSW in the unit (combined) accounts for
no more than 10 percent of the annual heat input to the unit, you may use Tier 1 and
assume that the tires are 20 percent biogenic.

If you are burning municipal solid waste, you would use Tier 1, 2, or 4 (a CEMS) to
determine total CO2 emissions, and then test quarterly using ASTM methods to
determine the split between fossil fuel and biomass.
Alternatively, if the unit combusts no more than 1,000 tons per year of MSW, or if
combustion of tires and MSW in a unit (combined) accounts for no more than 10
percent of the annual heat input to the unit, you may use Tier 1 and assume that the
MSW is 60 percent biogenic.

The rule specifies methods for calculating methane and nitrous oxide emissions
from stationary fuel combustion. The method you select for calculating methane
and nitrous oxide emissions depends on the tier you used for calculating CO2
emissions. In general, for each fuel combusted in a unit, you would use the same
measured data that you use for calculating CO2 emissions (e.g., fuel use or steam
output) to calculate methane and nitrous oxide emissions.
You need to calculate and report methane and nitrous oxide emissions only for the
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This slide lists the information you must report for each unit. In addition to this
information, you must report the verification data listed in section 98.36(e), which
varies according to the tier calculation methodology that you use.
Currently, EPA has deferred reporting of the data elements that are inputs to
equations used to calculate emissions because of concerns about confidentiality of
the data. However, sources must still maintain records of those data elements for
verification and may need to report them in the future. To find out more, visit the
C fid ti l B
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For More Information portion of this training.
OK. This concludes the module on stationary fuel combustion sources. The next
module covers the section of the rule that addresses emissions from electricity
generation.

This module covers requirements under Subpart D of the rule, Electricity
Generation.

Subpart D does not cover all electricity generators. It covers only electricitygenerating units that are required to monitor and report CO2 mass emissions yearround according to 40 CFR part 75; for example, units in the Acid Rain Program,
NOx Budget Trading Program, and the Regional Greenhouse Gas Initiative. All
other electricity-generating units that are not subject to subpart D must report under
subpart C, as applicable.
For example, unless it is subject to part 75, a distributed generation unit that
supplilies ellectri
t icity
it for a facilit
ility iis nott subj
bjectt tto sub
bpartt D
D, even if th
the unitit selllls
electricity on the grid or to another facility. Such units would be subject to subpart
C, provided that the facility meets the applicability requirements for subpart C.

The GHG reporting rule does not change any of the requirements for your reporting
under part 75. Part 75 units continue to monitor and report emissions to the part 75
electronic tracking system using the same methods as always, and on the same
schedule.

What is different is that a facility with a part 75 unit must submit an additional report
to EPA under the GHG reporting rule. Under part 98, you must report the annual
mass emissions of CO2, nitrous oxide, and methane for each part 75 unit, for each
non-part 75 electricity-generating unit, and for each stationary fuel combustion unit
that does not generate electricity. You must also report emissions from any other
source category that applies to the facility. For example, you would also report
under subpart PP if you capture CO2 for underground injection or sequestration.

To estimate greenhouse gas emissions, part 75 units convert their cumulative
annual CO2 mass emissions from short tons to metric tons. Nitrous oxide and
methane emissions must be estimated by using the cumulative annual heat from the
part 75 electronic data reports and emission factors provided in Table C-2 of subpart
C.
For all other combustion units, you should estimate emissions of CO2, nitrous oxide,
and methane by following the applicable requirements of subpart C.

Acid rain program units and units that report through part 75 must follow the missing
data requirements specified in part 75. All other combustion units must follow the
missing data procedures in subpart C.

This slide lists the data that must be reported for subpart D. In addition to the
identification information in subpart A, subpart D units report the emissions
information in section 98.36(d) of subpart C. For each monitoring location, subpart
D units must report total annual CO2 emissions for all fuels combined. Starting in
reporting year 2011, these units must begin reporting biogenic CO2 as well.
Methane and nitrous oxide emissions are reported in CO2e for each fuel type at
each monitoring location.
IIn addition,
dditi
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and reported at the source category level for non-biogenic emissions and biogenic
emissions. Methane and nitrous oxide emissions are reported for each fuel type in
tons of each gas.
All non-subpart D units on site must follow the reporting requirements of the general
provisions and each applicable subpart.
OK. Thi
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This concludes
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the section of the rule that addresses emissions from municipal solid waste landfills.

This module covers the requirements for municipal solid waste landfills under the
Greenhouse Gas Reporting Program.

Subpart HH applies only to landfills that meet the definition of “municipal solid waste
landfill” in 40 CFR 98.6 (which is in subpart A of the rule). Landfills that accept only
construction and demolition wastes are excluded, and so are industrial landfills and
RCRA Subpart C and TSCA hazardous waste landfills. However, industrial landfills
are covered under a separate Subpart (TT) and must begin collecting data in 2011
and submit their first report under subpart TT in 2012.
The rule covers both open and closed MSW landfills that accepted waste since
January 1, 1980,
1980 if th
they meett th
the meth
thane generation
ti crit
iteriia.
You are subject to the rule if your landfill generates methane equivalent to 25,000
metric tons or more of CO2e per year. It is important to realize that for this subpart,
applicability is based on generation, not actual emissions, so for purposes of
determining applicability, you do not get to subtract the methane you collect and
destroy.

Applicability is determined using the equations in the rule. For screening purposes,
you can use EPA’s online applicability tool, which includes a simplified calculator for
landfills. However, if the resulting methane generation is at all close to 25,000 metric
tons CO2e per year, or you have reason to believe your landfill might exceed this
threshold, then you should perform more detailed calculations using the equations
discussed in upcoming slides.
If your landfill was below the 25,000 metric ton threshold in 2010 but is still
acceptiting wastte, you should
h ld reassess applilicabilit
bility in
i 2011 and
d ffutture years, since
i
your methane generation will continue to increase.

This chart identifies which equations in the rule you must use to determine applicability. Throughout
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For landfills without gas collection systems, you use equation HH-1, which is a first-order decay
model that predicts methane generation. This equation is similar to the LandGEM and IPCC models
you might be familiar with. In fact, you can use either IPCC or LandGEM software, with the default
values specified in the rule, to perform the equation HH-1 calculation. Just be aware that LandGEM
is designed for bulk waste, so if you wanted to perform material-specific calculations, you would need
to run LandGEM separately for each waste material and then sum the results.
After using equation HH
HH-1,
1 you use equation HH
HH-5
5 to adjust your modeled generation for soil
oxidation. This accounts for the fraction of methane that is oxidized as it passes through the soil
covering of the landfill and is therefore not emitted as methane.
For landfills with gas collection systems, you must use two methods to determine applicability. If
either method shows that methane generation exceeds the threshold, then you must report
emissions.
The first method is exactly the same as for landfills without gas collection systems.
The second method uses equation HH
HH-4
4 to calculate methane recovered (that is,
is collected) from the
landfill, based on measurements of the gas flow rate and percent methane in the gas collection
system. Then equation HH-7 is used to calculate gas generation from the measured gas recovery by
using a collection efficiency to account for uncollected gas that escapes through the landfill surface,
and adjusting for soil oxidation.

Under subpart HH, you must report methane generation and emissions. If you
collect and destroy landfill gas, you must also report methane destruction under
subpart HH.
You must also report methane, carbon dioxide, and nitrous oxide emissions from
combustion devices burning landfill gas and other fuels. These emissions are
reported under subpart C, which covers stationary fuel combustion sources.
Flares are treated differently from other combustion devices. The subpart HH
equations and reporting include methane destruction and emissions from flares
burning landfill gas. You do not need to report CO2 or N2O emissions from flares,
because these emissions are not covered under the flare equations for subpart HH,
and flares are exempt from subpart C.

To determine who reports emissions from landfill gas-fired engines, turbines, and
boilers, you need to look at the definition of “facility” in section 98.6 of the rule. The
definition includes the concept that a facility is the equipment on contiguous or
adjacent property that is under common ownership or common control.
If the landfill and combustion device are co-located and have any shared ownership
or operational control, then they are part of a single facility and must submit a single
report. The owners and operators must select a single designated representative to
reportt b
both
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than flares, you would report greenhouse gas emissions from burning landfill gas
and other fuels using the equations and factors in subpart C.

If the landfill and combustion devices are determined to be at separate facilities,
either because they are at separate locations or because they have separate
owners and are not under common control, then separate reports would be
submitted. For example, some landfills pipe their landfill gas to off-site
manufacturing plants that use the gas in boilers or engines at the manufacturing
plants.
In such a case, the landfill facility would report methane generation, emissions, and
d t ti
destruction.
The facility with the combustion devices would report emissions from the
combustion devices if their facility independently meets the applicability criteria for
the greenhouse gas reporting rule. (See the “Applicability” module of this training for
further information on applicability for sources other than landfills. Facilities reporting
combustion emissions follow subpart C. Landfill gas is considered a “biogas,” so
you would use the biogas default factors in Tables C-1
C-1 and C-2
C-2 to perform these
calculations.)

Now that we have briefly covered who should submit reports and what greenhouse
gases they
th mustt report,
t the
th nextt series
i off slides
lid will
ill provide
id d
detailed
t il d iinformation
f
ti on
how to calculate MSW landfill emissions under subpart HH.
For landfills without gas collection systems, methane emissions are the same as
methane generation, and the two equations mentioned earlier are used. Equation
HH-5, which is shown along the top of this slide, calculates emissions by adjusting
modeled methane generation for soil oxidation. A 10 percent soil oxidation factor is
used for all landfills.
The modeled methane generation that feeds into equation HH-5 is calculated using
equation HH-1, which is shown in the box. This equation will look familiar to you if
you have used the LandGEM or IPCC models. It is a first-order decay equation that
accounts for the methane generated as the waste in the landfill is decomposed by
bacteria that produce methane. Under this model, waste disposed in the landfill
during a given year generates the highest amount of methane the year immediately
after it is disposed of. In future years, methane generated from that waste
exponentially declines, but some methane still continues to be emitted for many
years as the waste continues to decompose. As shown by the summation sign in
this equation, to estimate methane generated by the landfill in the current year (year
T), you perform this calculation for the waste deposited each year from the start
year (S) to the year before the calculation year (year T minus 1) and sum the results
together. We’ll go through the other terms in this equation shortly.

This slide illustrates the concept we just discussed. The amount (in metric tons per
year) of methane generation is shown on the vertical axis and time (in years) is
shown on the horizontal axis. You can see the separate curves for the waste
deposited each year for 5 years. The upper curve shows the summation of these
values, which is the methane generation for the entire landfill. For the landfill as a
whole, methane generation increases each year that the landfill is active and
receiving waste, and then declines after the landfill closes.

This slide defines the terms in equation HH-1 and summarizes how they are
measured.
The start year for the calculation is the year the landfill opened. However, if the
landfill opened before 1960, use 1960 as the start year (S) in equation HH-1.
MCF is the methane correction factor. Most landfills operate under anaerobic
conditions and the MCF is 1, which is the default value. However, if there is active
aeration of the waste within the landfill during the reporting year, you can select an
alternative value between 0.5 and 1 based on site-specific aeration parameters.
DOC is degradable organic carbon. If you have waste composition data for the
materials in Table HH-1 of the rule (such as food waste, paper, or wood) then you
should use the material-specific DOC values in Table HH-1, which will result in a
more accurate estimate of methane generation. Otherwise, use the bulk waste
default factors or the modified bulk MSW factors. The modified bulk MSW approach
allllows you to quantify
tif and
d di
distitinguiish
hb
bettween iinertt waste,
t C&D wastte, and
d other
th
bulk MSW excluding the inert and C&D waste.
k is the rate constant. Use the material-specific, bulk waste, or modified bulk waste
default values of k in Table HH-1 of the rule. If you are using the bulk waste
approach, the k factors depend on the annual precipitation and whether the landfill
recirculates leachate. Select the most applicable k value for the majority of the past
10 years based on the amount of precipitation plus recirculated leachate
leachate.

Wx is the metric tons of waste disposed in the landfill in year x. For 2010 and future
years, if weigh scales are in place at the landfill, you must use direct measurement
of each individual load received to calculate annual waste disposal. However, you
do not need to weigh individual cars, light-duty trucks, and loads that cannot be
measured with scales due to physical or operational limitations. The rule has
procedures to estimate the amount of waste from these types of vehicles.
If the landfill does not have scales, you can calculate the annual waste disposal by
multi
ltipllyiing th
the working
ki capacitity off each
h ttype off conttaiiner//vehicl
hi le and
d th
the numb
ber off
loads received.
For years prior to 2010, you can use tipping fee receipts or other annual records you
have available. If you do not have any annual records, then you can use any of the
three methods provided in the rule to estimate annual waste disposal. The three
methods are summarized on the second row of this slide.
Thi completes
This
l t your calculations
l l ti
ffor llandfills
dfill without
ith t gas collection
ll ti systems.
t

For landfills with gas collection systems, you must calculate methane emissions in
two ways and report both results.
The first way is to calculate modeled methane generation the same way as for
landfills without gas collection systems, using the equation HH-1 we just discussed.
Then you subtract the amount of methane recovered by the gas collection system,
adjust for destruction of collected gas, and adjust for soil oxidation of uncollected
gas.
The second way is to determine methane recovered by the gas collection system
and apply a gas collection efficiency to account for emissions of uncollected gas.
For example, if you know the amount of gas collected and you assume a collection
efficiency of 75 percent, then the equation will account for the other 25 percent of
the gas that is not collected and is emitted through the landfill surface. You then
adjust for destruction of the collected gas and for soil oxidation of the uncollected
gas.
gas

This slide identifies the inputs needed for the two emission calculation methods for
landfill
dfills with
ith gas collllection
ti systems.
t
For the first calculation method, which basically subtracts methane recovery from
modeled methane generation, you use equation HH-6 in the rule. For equation HH6, you need to know the four inputs to the equation that are listed in this slide as
bullets on the right.
As shown in the first bullet, you need to know the modeled methane generation from
equation
equat
o HH-1. However,
o e e , in tthe
eu
unusual
usua cases where
e e tthe
e measured
easu ed recovery
eco e y by
the gas collection system is larger than the modeled methane generation, you use
the methane recovery instead of the modeled generation as your input to equation
HH-6. It is logical that the landfill must generate at least as much methane as you
recover from it.
In addition, for equation HH-6, you need to input the methane recovery from
equation HH-4. Assuming you destroy the methane that is recovered, for example,
by combusting it, you need to know the destruction efficiency.
efficiency. And the fourth input
shown is the soil oxidation factor.
For the second calculation method, which is based on determining gas recovery and
applying a collection efficiency, you use equation HH-8 of the rule. You need the
inputs shown in the bullets to the right of equation HH-8. These include the methane
recovered by the gas collection system, the collection efficiency (or CE), the
destruction efficiency, and the soil oxidation factor.
The next slides will show how to determine each of the needed inputs
inputs.

Methane recovery is used for both calculation methods. To calculate methane
recovery, you continuously monitor gas flow in the gas collection system. You
monitor the methane concentration either continuously or weekly. The weekly
option allows for the use of handheld meters. You adjust these measurements for
temperature, pressure, and moisture as needed. For details, see section 98.343(b)
of the rule and equation HH-4.
The location for measuring gas flow and concentration is in the gas collection
system
t
h
header
d prior
i tto th
the destruction
d t ti device
d i or treatment
t t
t equipment.
i
t There
Th
have
been several questions about what is meant by treatment equipment in this rule.
EPA has posted an FAQ stating that knockout pots, compressors, and blowers are
not considered treatment equipment, so you do not have to measure prior to these.
You can make measurements either before or after these types of equipment, as
long as both flow and concentration are measured in the same relative location
((either both before or both after)).

This table provides some additional details on the measurement methods for gas
flow and methane concentration in order to determine methane recovery.
As shown in the first row of the table, flow rate is measured continuously in units of
actual cubic feet per minute (or acfm) and then averaged on a daily basis, although
flow can be averaged on a weekly basis if methane concentration is done weekly.
You must calibrate the flow meter using methods in section 98.344(c) or the
manufacturer’s specified methods. You must calibrate the monitor every 2 years or
att the
th manufacturer’s
f t
’ specified
ifi d frequency.
f
As shown in the second row, temperature and pressure must be monitored unless
the flow meter automatically corrects for these.
As shown in the last row, methane concentration is expressed as a volume percent.
Regarding moisture correction, if flow and concentration are measured on the same
basis (either both wet or both dry), then no moisture correction is needed.
There are two methods for measuring methane concentration. If you currently have
a continuous methane monitor, you must use it and compute daily average methane
concentration. You can monitor using any of the analysis methods in section
98.344(b) of the rule. These include various gas chromatography methods or using
EPA Methods 25A or 25B to measure total organics and correcting for non-methane
organics. The second option (if you don’t have a continuous methane monitor) is to
meter the methane concentration at least weekly
weekly. Various portable hand
hand-held
held
monitors are available, and you would calibrate them according to the
manufacturer’s specifications.

Destruction efficiency must be determined for both emission calculation methods.
The destruction efficiency is the manufacturer’s specified efficiency or 99 percent,
whichever is less. If the landfill gas is transported offsite for destruction, use 1.0
(which is 100 percent) for destruction efficiency. This accounts for the fact that all of
the recovered gas is sent to another facility and none of it is emitted at the landfill
facility.
In addition to efficiency, you must determine the fraction of hours the destruction
deviice was operated
t dd
duriing th
the year. Thi
This is th
the annuall operati
ting hours off th
the
destruction device divided by the annual operating hours of the gas collection
system. However, if the gas was destroyed in a backup flare during all periods when
the primary combustion device was not operating, then assume a fraction of 1.0.

The default soil oxidation factor of 10 percent must be used for both emission
calculation methods.

Collection efficiency must be determined for the second emission calculation
method. As you recall, under the second method, a collection efficiency is applied to
the measured methane recovery to account for uncollected gas.
You select a collection efficiency that is appropriate for your landfill from Table HH-3
of the rule. If areas within the landfill differ regarding cover type or presence of a gas
collection system, then determine the collection efficiency of each area and
calculate a weighted average using the equation in Table HH-3 of the rule. The
collection
ll ti efficiencies
ffi i
i range ffrom 0 percentt ffor areas off a llandfill
dfill with
ith no gas
collection system to 95 percent for areas with final soil cover of 3 feet or thicker of
clay and/or geomembrane covers and an active gas collection system.
If area by cover type is not available, then assume 75 percent collection efficiency.
This is the end of the discussion of calculation equations.

Because the rule requires you to report the annual quantity of emissions, you must
account for emissions during periods when properly measured and calibrated data
are not available, such as periods when a monitor is not operating or is not
functioning properly.
For periods when properly measured values of methane concentration or gas flow
are not available, use the average quality-assured values immediately before and
after the missing data period.
If you are missing daily waste disposal values (starting in calendar year 2010), use
the average value for that day of the week as measured the week before and after
the missing daily data.

What data must be included in annual reports submitted by all landfills subject to
subpart HH?
First, you must include all of the general information required in section 98.3(c) of
subpart A, such as facility identification information and other information described
in the Module on Reporting, Monitoring, and Recordkeeping Requirements.
In addition, you must report the information in section 98.346 of subpart HH, which
is summarized in this slide and the slides that follow. As you can see in this slide,
several basic landfill characteristics that affect methane generation must be
reported.
However, for calendar years 2010 and 2011, EPA has deferred reporting of subpart
HH data elements that are inputs to emission equations. The deferred input data
elements must be retained as records and must be reported by March 31, 2013.
For example, the first year the landfill accepted waste and the waste disposal
quantit
tity for each
h year, whi
hich
h are inputts to equatition HH
HH-1
1, d
do nott have
h
to be
b
reported until March 2013. For landfills that estimate annual waste disposal quantity
using equation HH-3, the inputs to that equation (specifically, the last year waste
was accepted and the landfill capacity) are also deferred. See Federal Register
volume 76, page 53057, dated August 25, 2011, or Table A-6 of rule subpart A for a
list of the specific data elements for which reporting has been deferred. The Federal
Reg
gister notice and a memo listing
g deferred data elements is on the “Confidential
Business Information” page of EPA’s Greenhouse Gas Reporting Program website.

This slide shows several additional data that must be reported by all landfills. Note
that the level of detail of waste composition information reported depends on
whether you use the bulk waste, modified bulk waste, or material-specific waste
composition method for equation HH-1. This list also includes other inputs to
equation HH-1 and the modeled methane generation rate resulting from equation
HH-1.

Landfills without gas collection systems have two additional items to report: the
annual methane emissions from equation HH-5 and an indication of whether
passive vents and/or passive flares are present at the landfill.

However, landfills with gas collection systems have several additional items to
report. These include the flow and concentration measurements used to calculate
gas recovery, how the gas is destroyed, and the annual quantity of methane
recovered from equation HH-4.

Landfills with gas collection systems must also report information about the gas
collection system—for example, the surface areas and cover types that are used to
estimate collection efficiency. They must also report the methane generation
calculated in both of the two ways listed earlier in this module.

Landfills with gas collection systems must also report emissions calculated in both
of the two ways discussed earlier in this module.

You must keep records of the information required by 98.3(g) of subpart A. Further
information on subpart A is contained in the module on Reporting, Monitoring, and
Recordkeeping Requirements. You must also keep calibration records for all
monitoring equipment, including the methods or manufacturer’s specifications used
for calibrations. You must also keep records of measurements made to determine
tare weights and working capacities of vehicle/container types if these were used to
determine annual waste quantities.
You can fifind
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Note that several documents addressing frequently asked questions about landfills
are available on EPA’s GHGRP website.
This module concludes the online training on the Greenhouse Gas Reporting
Program. We hope you’ve found the information useful. Feedback to EPA is always
welcomed.
Note
N
t th
thatt th
the brief
b i f section
ti that
th t immediately
i
di t l follows
f ll
this
thi concluding
l di module
d l points
i t tto
resources for additional information.

EPA has developed a number of tools and documents to assist in understanding
and complying with the greenhouse gas reporting rule. These resources are
intended for informational and instructional purposes only. Facility owners or
operators and suppliers are responsible for determining how they would be affected
by the requirements of the rule.

Technical assistance is available on EPA’s website. For instance, an online
applicability tool will help you determine whether you are covered by the rule.
In addition, you can find a variety of technical materials, including information
sheets, checklists, and responses to frequently asked questions to help you comply
with the rule. Also, you can sign up for upcoming trainings and webinars, as well as
download materials from previous sessions.
There is also information on the electronic greenhouse gas reporting tool, known as
e-GGRT [pronounced “egret,” like the bird].
And, you can sign up for EPA’s RSS feed to be notified of new materials as they
become available.

The website has other information to help you understand the rule, including all of
the technical background documents that supported the rule.
About 40 volumes of EPA responses to public comments on the rule are also
available on the website. These documents are organized by source category and
other general topics. Between these documents and the final rule preamble, you can
review EPA’s responses to thousands of public comments received and gain insight
into questions you might have on how to interpret the rule for your facility.

The Help Center page of EPA’s program website provides access to a wealth of
information about the rule as well as a means of obtaining further assistance
assistance. Linked
resources to get you directly to additional information include:
• General information about the rule, including a general fact sheet.

• Resources by subpart, including (for most subparts) proposed and promulgated
rules, technical support documentation, response to comments documentation, an
information sheet, and a monitoring checklist.

• Rulemaking notices, providing a chronological list of all Federal Register notices
affecting any aspect of Part 98 rulemaking and implementation.

• Frequently asked questions—hundreds of them—organized by topic in lists and in
a database that you can easily search by topic (by subpart, for instance) or
keywords.

• The Applicability Tool, a website with branching logic and online emission
calculators for helping facility owners or operators assess rule applicability.

• And an e-mail helpline form you can use to contact EPA with your questions about
the GHGRP. (If you use the helpline form, it’s important to be very explicit in your
questions and provide specific details on your facility, so that EPA can provide an
appropriate answer. At the same time, be careful not to submit any sensitive or
otherwise confidential business information, since anything you submit via the
helpline may be available to the public. Also be sure to check off whether you have
a software-related question about the reporting tool or a technical question about
rule requirements
requirements.
We hope you find the GHGRP information on EPA’s website useful. Same for the
information in this online training. Remember, feedback to EPA is always
welcomed.

