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Presentation Outline

A U.S. GHG Data System Overview
A Key Business Challenges for the Data System
A Insights for System Design and Development
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Architecture

Data collection

High quality data = high quality submissions
Coordination of software and regulation development
Electronic signature

Managing entity relationships



Overview of
EPA Electronic Greenhouse Gas Data System



GHG Data System Overview

A Greenhouse Gas Data System Supports

A Collection, verification and publication of GHG Data collected
under the Mandatory Reporting of Greenhouse Gases Rule (4
CFR Part 98)

A Key Components
A Electronic Greenhouse Gas Reporting To@GRT)
A Integrated Verification Procesy/P
A Publication Portal (FLIGHT)
A Business Intelligenc&fago

A Related
A EPA EnviroFacts
A EPA Central Data Exchange (CDX), Facility Registry Service |



Electronic Reporting Data Flow

EPA GHG Data Syster, , E-BERT &5

Electronic Greenhouse Gas
Reporting Tool

e

DataVerification
(EPA)

T

Reporters

e-GGRT, interactive wbhsed,
Facilities and data reporting tool
Suppliers

e-GGRT % —
lectronic Greenhouse Gas \
Reporting Tool

Data Collection

EPA EnviroFacts:

Serviceable, searchable and
separately hosted copy of RGBI
dataset.

StateSpecific Service
Oriented data flow using
EnviroFacts

API

Downloadable XLS, XML &
HTML Datkiles

GHGRP Data Publication

WebsitgFLIGHT)
(ghgdata.epa.gpv

e-GGRDatamart

Data Publication



Key Development Challenges



The System Development Business Challenge

A 2007, DecemberFY2008 Appropriations Act
A 2009, April: GHG Reporting Rule Proposed

A 2009, October:GHG Reporting Rule Finalized

Electronic reporting only ¢ifor EPA)

Collect GHG data across most sectors of economy

Over two dozen unique industry source categories

Multiple GHG measurement methodologies

Multiple tiers

Dozens of fuels and fuel types

Sensitive or confidential data

Thousands of expected reporters

Thousands of users, all new entrants with steep learning curve
Has to support EPA verification of the data ..

A 2010, October & DecemberTechnical corrections and clarification
A 2010, DecemberProposal to defer collection of inputs to equati
A 2011, March: (initial) First reporting deadline

A 2011, September{final) First reporting deadline




Data Collected under US GHG Reporting Programiig

A Facility or supplier information includes:
I Name, address, latitude/longitude (in some cases)
I North American Industrial Classification Codes (NAICS)
I Parent company information

A GHG emissions include:
I CO2 equivalent emissions (metric tons)
Aacross all applicable sources
Aby each applicable subpart (source category) at the facility
Aexcluding biogenic emissions
Abiogenic emissions
I CO2 equivalent quantity from supplier categories (metric tons
I CH4, N20 emissions for the facility by subpart
I Emissions of each fluorinated GHEJ#&s)



Data# | I | AAOAAh AT 1

A Special Data Includes:

Explanation of calculation methodology changes during the
reporting year

Description of Best Available Monitoring Methods (BAMM)
used during the reporting year

Requests for extension of the use of Best Available Monitorin
Methods

Supporting documentation (document upload) for BAMM
extension requests

|dentification of each data element for which a missing data
procedure was used

Total number of hours in the year that a missing data procedt
was used for each element

Geologic sequestration monitoring, reporting and verification
plan (document upload under Subpart RR)



Data Collected (3)

A Source Specific Data IncludegExample from Subpart Q,
lron and Steel)

Unit identification

Unit type(e.g. taconite indurating furnacé&lectricArc Furnace
SuOXuv

Annual CO2 emissions for each unit

Annual quantity taconite pellets, coke, sinter, iron and raw ste
for each unit

Method used (i.e. carbon mass balance or-specific emission
factor) for each unit

Annual mass of each process inputs and outputs to determin
CO2 emissions

Annual volume of each type of gaseous and liquid fuel

*In some cases collection of specific data elements may have been defel



Special Challenge:
Confidential Business Information (CBl)
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Approach to Confidentiality Determinations (1)

A Caseby-caseconfidentiality determinationsiot practical,given the number or
reporters (~8,000) and data elements (~2,000)
I Would not result in timely release of data
I Burden on reporters and the agency

A From 20162012, the EPpAroposed confidentiality determinations for the data
elements required to beeportedusing a notice and comment process.

A Theconfidentiality of each reported data element was determined using a twi
step approach

1. Groupingdata elements into 11 data categories (e.g., inputs to emission
equations, emissions, and unit/process operating characteristics that are
not inputs to emission equations for direct emitter source categories) an

2. Makingconfidentiality determinations either categorically or on the basis
of individual data elements

A The EPA hasow largely finalizedgonfidentiality determinations for data
St SYSyida SEOSLII GK2aS Ay datkgdry. €RAY LI
proposed a rule addressimgputsin Septembel013)



Examples

Source Category | Description of Data Status (confidentiality
determination as of
12/2013)
Q: Iron and Steel Unit Identification Number Emission Data
Unit type Emission Data
Annual CO2 emissions for each unit Emission Data
Annual quantity taconite pellets, coke, sinter, iron CBI
and raw steel for each unit
Method used Emission Data
Carbon content of each process input used to Input to Emission Equation
determine CO2 emissions Deferred Until 2015
C:. Combustion Unit ID number Emission Data
Maximum rated heat input capacity Emission Data
Types of fuel combusted during the report year Emission Data
Methodology (i.e. Tier) used to calculate emission Emission Data
Annual CO2 mass emissions for each type of fuel Emission Data

combusted during the reporting year
13



Design and Development Insights
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Include Key Electronic Reporting Functions

FACILITY
Registration
And
Roles

USER GHG Data
Authentication I Entry/Upload and

Calculation

Suppon

USER
Registration

RealTime Data
Validation

N GHG Report CROMERR
Secure Faqhty—zz EPA Submission and Electronic
CommunicatioBPA ReSubmission Signature

Master
Data Store
(Database)
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Manage Load through Architecture

Reporting Activity During éveek
Reporting Timeframe

Page Requests

1-Jan-14

1-Feb-14 1-Mar-14 1-Apr-14

A Scalability

A Annual reporting
deadline results Iin
spikes in usage

A Architecture permits
addition/removal of
servers without
disruption

Courtesy of Science Applications 5A1!Ca

International Corporation



Scalable Architecture

e-GGRT System Architecture ~ Server#l (VM) |
featuring Ioapl balanced virtual T
machines (VMs) 0

JBossApplication Server

(round robin; .

Server #2 (VM)
r— Apache Webserver

Apache Webserver
: I ¢
| |

JBossApplication Server e = = JBossApplication Server
Scalable $

(additional VMs can

-------------------- I be added, as _
File storage : needed) File storage
|
]

N e

Courtesy of Science Applications SAl!C*>

International Corporation

D ZE—
Browser
: ,

Database

— = =
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Support Different Electronic Data Formats

WebForm Data
Document Uploér;i\
i e-GERT &

XLS Spreadsheet o eporting Too
Form Upload

Numerical data, via web Emissions and activity data, entered directly intG&RT weliorm

form fields

Free text, via wekform Explanations of exceptions and special circumstances, entered dire
into eGGRT welfiorm

pleleilpl=ls(Fpl= VBT bl MRV plans under subpart RR, Supporting information under subpar
ZIP etc) BAMMSs

Numerical/text via XLS ' A4SR AY OSNIIFAY &dzoLJ NI Y2RdzZ S
smart form compatible with verification module

NEprergleEtlie e ER BN EY Used in lieu of welforms to upload GHG annual report int6G&GRT
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High Quality Data begins with High Quality

Submissions

Design software and system to improve data
guality beforeuser submits it to EPA

before

&‘I

Data Verification &
Compliance
Management

)y,
ectronic Gregnnouse Gas
Reporting Tool

Reporters

: e-GGRT, interactive wbhsed, e-GGRT Database Servers
Approximately 8,000 CROMERR compliant data reporting ~ (Master Data Store)
Facilities and tool,

Suppliers




A Intuitive User Interface (Tablel

Easy to find and
select multiple
Fuels/types

Lists Expand and
Contract

Hello, Kong Chiu | My Profile | Logout

(?) e-GGRT Help Chiu Industries (2010)

Subpart D: Electricity Generation

Using e-GGRT for Subpart D Subpart D Overview » Add a Fuel

reporting

ADD A FUEL

Use this page to select a fuel combusted in this electricity-generating unit. Repeat
this process for each fuel consumed by this electricity-generating unit over the
course of the reporting year. If the fuel you wish to add is not on the list, click "ADD
an Other Fuel or Blend” to add a new fuel type. For additional information about
reporting fuel information, please use the e-GGRT Help link(s) provided.

COAL AND COKE HIDE PETROLEUM PRODUCTS
E I

Mixed (Industrial sector)

OTHER FUELS - SOLID
Mixed (Industrial coking) [

Mixed (Commercial sector) OTHER FUELS - GASEOUS
Coke [
Mixed (Electric Power sector)
Subbituminous

Propane Gas
Blast Furnace Gas
Fuel Gas

Bituminous Coke Oven Gas

Anthracite

Liyiiie

NATURAL GAS BIOMASS FUELS - GASEOUS
I
E

Natural Gas (Weighted U.S. Average) BIOMASS FUELS - LIQUID
I

i) If afuel is not found among those listed, you can add it to SOLID PARTIALLY BIOGENIC FUEL
the other fuels and blends list below. !

OTHER FUELS AND BLENDS HIDE
B

No other fuels or blends present.

ok ADD an Other Fuel or Blend

cANCEL [l SAVE |



£ United States
N Environmental Protection
\’ Agency ‘
Electronic Greenhouse Gas ‘

HOME  FACILITY REGISTRATION A FACILITY MANAGEMENT = DATAREPORTING | Reporting Tool
Hello, Kong Chiu | My Profile | Logout

) - GERT Help

FACILITY-LEVEL VALIDATION MESSAGES ation

Validation Type m

Data Quality HHO026  Landfill capacity. The value you have provided is outside the EPA estimated range for this data
element. Please double check this value and revise, if necessary. If you believe it to be correct, please
submitthe value as is

EPA has proposed to defer collection of 2010
5 REQUIREMENTS data elements used as inputs to emission
nits that are subject to the requirements of equations for direct reporters. (See 75 FR
icity generating units that are required to 81350, publshed Dec. 27, 2010) E-GGRT
sions year-round according to 40 CFR currentty refiects this propose, and EPA wil
p not included in the definition of subpart D make any ajustments necessary to reflect
se this page to identfy a unit, stack, or the final rule.

on required by subpart D for that unit,

Data Quality HH078  Annual average methane concentration of landfill gas collected for destruction. The value you have
provided is outside the EPA estimated range for this data element. Please double check this value and
revise, if necessary. If you believe it to be correct #8ase submit the value as is.

Déta Compléteness 'HH1877 Suﬁace area of'area with daily soil cover and: collecﬁon (square meters). This data element

er of clay and/or geomembrane cover
data element is required.

system and active gas collection 4

Data Quality HH313  Methane emissions from thed @Q #ing year (Equation HH-6). The value you have
provided is outside the ER4 rthis data element. Please double check this value and
revise, if necessary. If &

frect, please submitthe value as is
Data Quality HH315 Methane emissiog 0’0

is required.
Data Completeness HH193  Surface area of area with a final soil g 0

Subpart D: View Validation

reporting, please use the e-GGRT Help

. e value you have provided is outside the EPA estimated range
for this data elg \\ check this value and revise, if necessary. If you believe itto be
correct, pleg % asis

View real-time report

*
HISTORICAL AND AERATION DATA QQ\\

Data Completeness HH202
Was

Decay rate (k). This is a required field.

e: Bulk waste

¢ required dala elements are incomplete. For details, re
king the "View Validation® link above (Note: ifthere 3

Data Compleleness
dation messages for this

" validation Types: e-GGRT generates a variety of validation types, defined below:

« Data Completeness: data required for reporting is missing or incomplete.

« Data Quality: data is outside of the range of expected values.The value you have provided is outside the EPA
estimated range for this data element. Please double check this value and revise, if necessary. If you believe itto
be correct, please submitthe value as is.

« Screen Error: a data value or combination of data values prevents e-GGRT from continuing to the next page.
Typically, this will not appear on the Validation Report, butinstead will be displayed on the data entry page atthe
time the error was created.
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Hybridize Data Entry

A Challenge: Short timeline, changing business requirements

A Web form data entry
i User friendly
I Significant development and testing effort
i Direct parsing of entered data
A Spreadsheet Reporting form (Microsoft XLS)
i Faster development and testing
i Harder to parse data

) (e
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