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1. Introduction

This document provides a step-by-step description of how to report emissions data to the EPA electronic
greenhouse gas reporting tool (e-GGRT) using the Greenhouse Gas (GHG) XML schema. The GHG XML
schema contains all of the data elements needed to comply with the Greenhouse Gas Reporting Program
(GHGRP). The schema defines expected data elements and attributes, allowable data formats for each data
element, and the hierarchical structure and sequence in which data elements are placed within the XML
file. These reporting instructions reflect the version of e-GGRT as of January 31, 2015.

The GHG XML schema’s root data element is “GH12G”. The data elements within the schema are related
to each other in parent-child relationships. The root data element is the parent of the entire schema.

The e-GGRT XML upload method may be used for reporting a facility or supplier’s annual GHG data.
However, the following actions must be performed using only the e-GGRT web forms:

User, facility and supplier registration

Certificate of Representation and Notice of Delegation signing
Facility representative and agent changes

Facility and supplier address changes

Notice of intent to not submit an annual GHG report

Every XML file submitted to e-GGRT must be well-formed and conform to the current version of the
GHG schema. Every XML file must contain GHG data only for a single facility or supplier. Reporters are
required to submit a single XML file containing all emissions data for a facility or supplier as a complete
report. The XML file must include all of the relevant Subparts. Reporters cannot submit a portion of a
facility's data to add, delete, correct or update. To make any modification to previously submitted
emissions data, a reporter must resubmit the entire set of emissions data. Each subsequent submission for
the same facility replaces all of the previously submitted data.

The schema contains enumerated lists of the units of measures for some data elements and allowable
values for some data elements. For rules regarding the unit of measure or allowable values for a specific
data element, please refer to the appropriate Data Element Definitions table.

The reporting schema is available for download at the e-GGRT help website:
http://www.ccdsupport.com/confluence/display/help/ XML +Reporting+Instructions The page includes:

e Schema zip file with the master GHG_Final_v/NV.n.xsd and supporting subpart and
component xsd files for the current reporting year
¢ Schema change log files and year to year comparison reports.

Environmental Protection Agency Page 1
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Table 1
Reporting Numbers

Number Format

Description

Rounding

CO,e and CO; emissions data expressed in metric tons should be
rounded to one decimal place. This should be done regardless of the
level of data collection (e.g., unit-level, facility-level). Quantities less
than 0.05 metric tons would round to 0.0 and be reported as such.
Quantities greater than or equal to 0.05 metric tons would round up to
0.1 and be reported as such.

CH,4 emissions data expressed in metric tons should be rounded to two
decimal places.

N>O emissions data expressed in metric tons should be rounded to three
decimal places.

Emissions data for all GHGs other than CO, N>O and CH4 expressed in
metric tons should be rounded to the fourth digit to the right of the
decimal (one tenth of a kilogram, or 1 ten thousandth of a metric ton).
This rounding should be applied regardless of the level of data
collection (unit, facility, etc.).

Other (non-emissions) quantitative data reported by the user (e.g., a
monthly HHV sample result, an annual production quantity) will not
need to be rounded.

In the case of aggregation/roll-ups, those calculations should be
performed on the rounded values.

Percentages

If a value is reported as a percentage, then the number should be within the
range of 0 to 100 (percent). For example, 85.5% is reported as 85.5.

Fractions

If a value must be reported as a decimal fraction, then the number should be
within the range of 0 and 1, (e.g., 1/4 should be reported as 0.25). Leading
zeroes are optional.

Key XML Terms

e MRR: Greenhouse Gas Reporting Rule reference.

e XML: A markup language for documents containing structured information. The XML
specification defines a standard way to add markup to documents. Its primary purpose is to
facilitate the sharing of structured data across different information systems, particularly via the

internet.

e XML Schema: An XML schema describes the structure of an XML document. The schema also
defines the set of rules to which the XML document must conform in order to be considered

"valid".

Page 2
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e XML file: A file containing data organized into a structured document using XML markup.

e Data Element: An XML data element is used for storing and classifying data in an XML file.
Opening and closing tags represent the start and end of a data element. An opening tag looks like
<elementName>, while a closing tag has a slash that is placed before the element’s name
</elementName>. The following example shows how to report the facility’s identification
number: <FacilitySiteldentifier>23222</FacilitySiteldentifier>. The information shaded in blue
represents the data element’s value.

If a data element does not contain a value, then a single empty tag name may be used. An empty
tag has a slash placed after the element’s name <FacilitySiteldentifier/>. Note: If you do not
intend to report a value for a particular data element, then it is recommended that you do not
include the data element in the XML file.

e Attribute: An XML attribute contains additional information about a specific data element. An
attribute for a data element is placed within the opening tag. The syntax for including an attribute
in an element is <elementName attributeName="value">. For example,
<Total CH4CombustionEmissions massUOM="Metric Tons">.

e Root/Parent/Child Element: The schema’s structure is like a family tree. At the top of the tree is
some early ancestor and at the bottom of the tree are the latest children. With a tree structure you
can see which children belong to which parents and many other relationships.

XML data elements are sometimes referenced in terms of how they relate to each other, such as in
a parent-to-child relationship. The top of the XML tree is considered the root — it is the parent to
all data elements within the schema. In the example below, “GHG_Unit_Details” is the root, and
just like in many other family trees, there is more than one item with the same name (e.g.,
“Unit_ID”). The easiest way to distinguish these items is by referencing them in terms of their
parent-child relationships, e.g., NoCEMS /Unit_ID vs. CEMS/Unit_ID.

Figure 1
Example of an XML Tree

GHG_Unit_Details
|
I I
NoCEMS CEMS
I I |
Unit_ID Emissions Unit_ID
Name Tvpe cO2 CH4 Name Type
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This document provides a step-by-step description of how to report emissions data using the XML
schema. Please note the following seven tips on preparing your XML file:

e Do not include non-applicable data elements in your facility’s XML file. The schema contains
many data elements, some of which may not be applicable to XML reporters in general or to a
particular situation. If the instructions (definition tables) do not reference a particular data element,
then do net report or include it in your facility’s XML file.

e Sequence data elements in the order specified by the schema. The figures and tables in this
document depict the proper sequence in which data elements are arranged in the XML file to produce
a well-formed XML report.

e Enumerations are case sensitive. Many data elements have a defined set of allowable values, also
known as enumerations. Report values for enumerations exactly as they are defined within the
schema, including punctuation marks. See the definition tables for a complete list of enumerations.

e Schema diagrams depict the hierarchy (or tree structure). The primary purpose of the schema
diagrams is to indicate the sequence in which data elements must appear within the facility’s XML file
and to identify the data elements that are required (must be reported) and conditionally required (see
last bullet). Required data elements are boxed in red and conditionally required data elements are
noted.

o Definition tables provide details for required and conditionally required data elements. The
tables are designed to provide unique instructions for reporting a given data element, including the list
of enumerations and required units of measure, if defined. As noted above, there are some data
elements in the schema that are not applicable to XML reporters or to a particular situation. For
example, the “Overridelndicator” data element is used solely by e-GGRT to indicate that the web form
reporter chose to override the system’s calculated value with their own. These non-applicable data
elements are not included in the definition tables. If a data element is not referenced in a definition
table, then do not report or include it in the facility’s XML file.

e The schema diagrams do not depict commonly used data types. The schema diagrams display
almost every data element in the schema except the data elements that are associated with the three
most commonly occurring data types:

o Calculated Details
o Measurement Details
o Unit Identification Details

Once defined, these commonly used data types (static collection of data elements) are associated as
children to every data element in the schema containing a measured or calculated value or unit details.
These child data elements do not appear in the diagrams and are not listed on separate rows in the
definition tables in order reduce their redundancy. They are however, referenced in the definition
tables in the description of their parent data element.

e Conditionally required data elements. Conditionally required data elements are noted in the schema
diagrams and the data element definitions tables. If your facility meets the condition specified for the
data element, then the data element is required and you must include it in your facility’s XML file. If
your facility does not meet the condition specified for the data element, then do not include the data
element in the facility’s XML file. Do not include a parent element that is not required, nor include
any of its child data elements in your facility’s XML file.
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Figure 2

Calculated Details Data Type Schema Diagram

| T
L I
R |
kel Aaaieiiebeieiialatal
| = -+~ ghg:Overridelndicator ¢ |

Crid Facility fsupplier enter their |
owen kesult instead of the walue
calculated by e-GSRT? |

Note: Data elements boxed in red are required.

Table 2

Calculated Details Data Element Definitions

Data Element Name

Description

CalculatedDetailsDataType

CalculatedValue Calculated value (decimal).
Note: Do not include this data element in the facility’s XML file
OverrideIndicator because it only applies to web form reporters. It is a flag set by

e-GGRT to indicate that the system-calculated value was
overridden with the web form reporter’s value.

Figure 3

Measurement Details Data Type Schema Diagram

——— — — — — — — — —— —

'
'
1
o

|
|

or | - Eonditi1:-nall1..r
|

E Iz walue substiture data? Rﬁqll red
L- 2= ghg:Numberof TimesSubstituted ¢ - Conditionally
"""""""""""""""" equired

Murnber of rmonths, weeks, days substitute
data procedures were used

Note: Data elements boxed in red are required. Please see page 4 of this document

for more information on conditionally required elements.

Environmental Protection Agency
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Table 3
Measurement Details Data Element Definitions

Data Element Name Description

MeasurementDetailsDataType

MeasureValue Measured value (decimal).

An indication (Y/N) that the measured value contains substituted
data.

IsSubstitutedIndicator
Note: Do not include this data element in your XML file unless
noted in the instructions for the particular measured value.

The number (integer) of days, months, weeks, or hours in the
reporting year that missing data procedures were followed.
NumberofTimesSubstituted
Note: Do not include this data element in your XML file unless
noted in the instructions for the particular measured value.

Figure 4
Unit Identification Details Data Type Schema Diagram

e e s e e e e e —— ——

—
| ghg:UnitldentificationDetailsDataType (extension)

|

| |
________________________________________ |
|
|

]
'
'
'
1
'
'
'
1
'
'
'
1
'
'
'
1
'
'
'
1
'
J

[

Note: Data elements boxed in red are required.

Table 4
Unit Identification Details Data Element Definitions

Data Element Name Description

UnitldentificationDetails

A unique name (ID) for each unit so that the data for different units can be

nitNam LN .
u ¢ recorded, maintained and retrieved clearly.

UnitDescription Optional brief description of the unit.

The type of unit. The list of allowable values varies. For more information,
UnitType see the instructions for the specific unit process to be reported. For example, if
reporting Flare Gas details, the unit type would be “Flare”.
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The XML symbol “0..c0” shown in Figure 5 means that the parent element is “unbounded” so that multiple
instances of the parent element can be reported. XML Excerpt 1 shows an example of reporting multiple
instances of a parent element.

Figure 5
“Unbounded” Symbol in Schema Diagram

ghg:Cover TypeletailsDataType _|

--i'gllu:CoverTmre[letails E ———— -EEghg:CoverTmreﬂame |
------------------ Ii --3;-- MRR Referance: 98,2480
MRR Reference: 92,2 - - _
XML Excerpt 1

Example for “Unbounded” Parent Element

<ghg:CoverTypeDetails>

<ghg:CoverTypeName>Organic cover</ghg:CoverTypeName>
</ghg:CoverTypeDetails>
<ghg:CoverTypeDetails>

<ghg:CoverTypeName>Clay cover</ghg:CoverTypeName>
</ghg:CoverTypeDetails>
<ghg:CoverTypeDetails>

<ghg:CoverTypeName>Sand cover</ghg:CoverTypeName>
</ghg:CoverTypeDetails>

The XML symbol for a logical “Or” shown in Figure 6 means that only one of the data elements following
the symbol can be reported for the current instance of the parent element.

Figure 6
Logical “Or” Symbol in Schema Diagram

r-= gho:BulkWaste Type

| |
| L. -iE(Jh(_l:iSMCFUalue[lefaultlmli{:ato-r |
| |
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II. Summary of Changes

No changes were made to the Subpart HH schema for reporting year 2019

Please note that example screen images and XML examples sourced from or labeled with a prior reporting
year are accurate for Reporting Year 2019.
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ITII. Subpart HH Overview

This section provides a step-by-step description of how to report emissions data from municipal solid
waste (MSW) landfills as required by Subpart HH of the GHGRP using the XML schema.

Figure 7
Subpart HH Reporting Diagram

Subpart HH

v

1.0
Subpart HH
Total Emissions

v

2.0
Summary
Information

i

3.0
Current Waste
Quantity Details

v

4.0
Prior Waste
Quantity Details

v

A4

5.1
No Gas Collection
System Details

5.0
Gas Collection
Systems
\
5.2

Gas Collection
System Details

6.0

Methane Fractions and
Methane Correction Factors

v

7.0

Annual Modeled Methane

Generation

v

8.0
Facility-Level
Roll-up Emissions
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This source category applies to MSW landfills that accepted waste on or after January 1, 1980. This source
category does not include Resource Conservation and Recovery Act (RCRA) Subtitle C or Toxic
Substances Control Act (TSCA) hazardous waste landfills, construction and demolition landfills, or
industrial landfills. This source category consists of the following sources at MSW landfills: landfills,
landfill gas collection systems and landfill gas destruction devices (including flares).

The XML schema includes the following areas for reporting for Subpart HH, as displayed in the reporting
diagram:

1.0 Subpart HH Total Emissions: includes the total emissions for methane.

2.0 Summary Information: includes an indication of whether the landfill was open (actively received
waste during the reporting year), and if so, the estimated year of landfill closure (for closed
landfills, the last year the landfill accepted waste), the year in which the landfill first started
accepting waste for disposal, an indication of whether leachate recirculation was used during the
reporting year and its typical frequency of use over the past 10 years, an indication as to whether
scales were present at the landfill, if the landfill used a gas collection system, if passive vents
and/or passive flares were present at the landfill, the capacity of the landfill, the surface area of the
landfill containing waste, the type of cover material, and if multiple cover types were used, the
surface area associated with each cover type.

3.0  Waste Quantities from First Emissions Reporting Year to Current Year Details: includes
information about the landfill’s waste disposal quantities estimated using the method(s) specified
in § 98.343(a)(3), the types of waste disposed, and other details for each year, starting from the
facility’s first year of emissions reporting (i.e., 2010 or later) to the current reporting year.

4.0  Prior Years Waste Quantity Details: includes information about the landfill’s waste disposal
quantities for years prior to the landfill’s first emissions reporting year including the method(s)
used to determine the annual waste disposal quantities, the types of waste disposed, and other
details for each year, starting from the year in which the landfill first accepted waste to the year
immediately prior to the first year of emissions reporting (e.g., 2010 and earlier for facilities first
reporting in 2011). If waste disposal quantity data are readily available for the years prior to the
landfill’s first emissions reporting year, the schema includes data elements for reporting the
landfill’s waste disposal quantities estimated using the method(s) specified in § 98.343(a)(3).

For years when waste disposal quantity data are not readily available, the schema includes data
elements for reporting the landfill’s waste disposal quantities estimated using the method(s)
specified in § 98.343(a)(4), the historical population served by the landfill for each year Equation
HH-2 is used, and for open landfills using Equation HH-3, the historical landfill working capacity
(LFC).

5.0  Gas Collection Systems:

1. No Gas Collection System Details: includes annual methane emissions calculated using
Equation HH-5 for landfills which do not have a gas collection system.

Note: The schema is ordered such that the information reported for modeled annual CH,4
generation comes after data reported for no gas collection system details. However, you
will need to first calculate the modeled annual CH4 generation using Equation HH-1 in
order to determine values reported for this section.

2. Gas Collection System Details: includes annual volume of landfill gas collected for
destruction; the annual average methane concentration of the landfill gas; temperature,
pressure, and moisture content details; the location where destruction occurred (at the
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facility, off-site, or both); waste depth and surface area for each area specified in Table
HH-3; details about the gas collection system; annual quantity of methane recovered,
methane generation adjusted for oxidation, methane emissions, and estimated gas
collection efficiency for landfills that have gas collection systems. Starting in RY2013,
the schema includes details about all measurement location(s) and destruction device(s) at
the facility. For reports submitted for RY2010, RY2011, and/or RY2012, the schema
includes details about the location where destruction occurred (at the facility, off-site, or
both);and additional destruction details (if destruction occurs on-site);

Note: The schema is ordered such that the information reported for modeled annual CHs4
generation comes after data reported for gas collection system details. However, you will
need to first calculate the modeled annual CH4 generation using Equation HH-1 in order
to determine some of the values reported for this section.

6.0  Methane Fractions and Methan Correction Factors

7.0  Modeled annual methane generation for the reporting year calculated using Equation HH-1 for
landfills with and without gas collection systems.

Note: The schema is ordered such that the information reported for modeled annual CH4
generation comes after data reported for gas collection systems. However, you will need to first
calculate the modeled annual CH4 generation using Equation HH-1 in order to determine the
values reported for each gas collection systems subsection.

8.0  Facility Level Roll-up Emissions: includes which emission value for Subpart HH to add to the
total emissions for the facility.

If your facility is subject to reporting under Subpart HH (Municipal Solid Waste Landfills), EPA
recommends that you also consider Subpart C (General Stationary Fuel Combustion) in your facility
applicability determination. This source category is only provided as a suggestion - additional Subparts
may be relevant for a given facility/supplier and Subpart C may not be relevant for all facilities.
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Figure 8
Subpart HH Schema Diagram
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Note: Data elements boxed in red are required. Please see page 4 of this document for more information
on conditionally required elements.
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1.0 Subpart HH Total Emissions

Greenhouse gas information details comprise a collection of data elements to report the total annual
emissions of each relevant greenhouse gas (GHQG) listed in Table A-1 of 40 CFR 98 Mandatory Reporting
of Greenhouse Gases, reported under Subpart HH, expressed in metric tons.

Figure 9
Greenhouse Gas Information Details Schema Diagram
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Note: Data elements boxed in red are required.

For Subpart HH, report total emissions for methane (CH4) only. For greenhouse gas quantity, report the
calculated value and mass unit of measure (metric tons) only according to the following guidelines:

e For landfills without landfill gas collection systems, report annual CH4 emissions calculated from
Equation HH-5.

e For landfills with landfill gas collection, repor