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e Today’s session

The views expressed in this presentation are those of the author and do not necessarily represent the views or
policies of the U.S. Environmental Protection Agency.
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Context: A Difference of Perspective
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Two different perspectives often view the same event (or data) very differently.
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Context: Life Cycle Assessment and
Emissions Inventories Perspectives
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A life cycle perspective sees a series of sub-processes within a defined system boundary.
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Context: Life Cycle Assessment and
Emissions Inventories Perspectives

An emissions inventory perspective sees a series of individual sources that may relate to any
number of processes. Both perspectives are “right”.
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Life cycle perspectives
e evolved from interest in comparing
different options across the business
value chain.
e Today, ISO standards for life cycle
assessment (LCA) methods
Focus
e processes involved with a particular
product without addressing where the Ll/ Emissions
processes take place
e Looking across life cycle stages &
media --> Generally focus on only a
few pollutants

LCA typically focuses on resources, emissions, and wastes associated with each stage of a
product life cycle in order to compare different product choices.
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Context: Emissions Inventories (El)

e Emissions Inventories (El)

e account for emissions from
particular sources

e Agnostic to larger process of a
product life cycle

Focus:

e characterize magnitude of
emissions from individual
sources

e air quality modeling or mitigation
efforts

* number of pollutants included

depends on El

Emissions Inventories (El) account for emissions from particular sources, regardless of how the
source contributes to emissions in a larger process of a product life cycle, in order to inform air
qguality modeling or mitigation of emissions from specific sources.
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Example product life cycle Hypothetical production facilities
involved in one step of product life
cycle depicted on left

Increasingly useful to look from both LCA and El perspectives by utilizing data on multiple
pollutants emitted in particular locations during a given process.
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Case Study Example:
Mobile Source Fuel Production
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As an example, we’ll look at work in progress to combine LCA & El perspectives by integrating
process-based and inventory data sources; focus today is on petroleum refinery air emissions.
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Air Emissions from Mobile Source Fuel Production at Refineries:
Available Data

Previous work
— Petroleum refinery emission factors (EFs)

Contents lists available at ScienceDirect

Fuel

P

ELSEVIER journal homepage: www.elsevier.com/locate/fuel

— Spatial, temporal, & chemical-speciation

Of E FS A comparative assessment of resource efficiency in petroleum refining @m;m:k
**, Grant S, Forman", Amgad Elgowainy *, Hao Cai”, Michael Wang", Vincent B. DiVita“

— National average or very detailed

individual facility S E@Aﬁ&%ﬂ[ﬂﬁ ;

C St d U.S. Refinery Efficiency: Impacts Analysis and Implications for Fuel
ase u y Carbon Policy Implementation

Grant S Forman,®" Vincent B. Divita,” Jeongwoo Han,* Hao Cai,* Amgad l".]gm\'.\in}'.;

and Michael \‘\’m\g§

— Utilize National Emissions Inventory (NEI) B ey
and GHG Reporting Program (GHG RP) + st o EQ!'HU"EE"JHL S—
. : - BNCe&Iecanoiogy
fuel production data = refinery facility
specific EFs from national datasets

A Spatially and Temporally Explicit Life Cycle Inventory of Air
Pollutants from Gasoline and Ethanol in the United States
Christopher W, 'l'eseaum,“r Julian D, Nia]’.‘ihil“,“’ and Jason D. Hill=*

"Diepartment of Civil Engineering, University of Minnesota, Minneapolis, Minnesota, United States
"Dep of Bioproducts and Bi Engineering, University of Mi a, St, Paul, Minnesota, United States

-~

Lots of important work on this topic, some of which we’ll hear about in today’s session. Case
study work takes slightly different approach for several reasons.
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Air Emissions from Mobile Source Fuel Production at Refineries:
Case Study Approach
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e Eldata:
— petroleum refinery

About EPA
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Download Series Histor
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Sector Summaries - Crite

emission sectors
2008 NEI Documsentation

— Quantity of product
produced at each refinery
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@~ Click on the source key icon to learn how to download series into Excel, or to embed a chart or map on your website.
- = Mo Data Reported, -- = Not Applicable; NA = Not Available; W = Withheld to avoid disclosure of individual company data.
Notes: See Definitions, Sources, and Notes link above for mere infermation on this table.

Release Date: 5/31/2017
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(e.g., crude oil API gravity, ==

Training

gasoline/diesel split) — [

https://www.eia.gov/dnav/pet/pet_pnp_refp_a EPMOC ypr_mbbl_a.htm

Case study combines El dataset with data about one of the products moving through an
emissions source at a specific life cycle stage (i.e., takes a life cycle perspective on El data).
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Air Emissions from Mobile Source Fuel Production at Refineries:
Case Study Approach

e Dilemma: How to allocate El data from production
of all products to two products (gasoline & diesel)?
Emission Fractions to Parse NEI/GHGRP Data

0.90
e Petroleum Refinery Life Cycle Inventory Model 0.80 . e
(PRELIM) for predicting refinery performance & g:g ’ e
. . ' P '... . . T - .
emissions (GHGs only) — =
— apportions emissions to gasoline or dieselasa £ %*° e -~ Linear (Gasoline Emission Fraction)
function of the crude API gravity 030 . o T o . - Linear (Diesel Emission Fraction)
0.20 ee—g
— we developed reduced form model from PRELIM to o.10 S .
allocate GHGRP and NEI emissions for individual 0.00 - : -
0 10 20 30 40 50 60

refineries API Gravity of Processed Crude

— used base year production data (Gas/Diesel split
and crude use) from EIA to calibrate the model

To allocate emissions from one source type to specific products produced at the source type, we are using
an existing model that apportions emissions based on information about feedstock material for the
products being produced (API gravity of crude used to produce gasoline and diesel).
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Air Emissions from Mobile Source Fuel Production at Refineries:
Case Study Results (Preliminary)
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Preliminary case study results allow comparisons of emissions inventories specific to mobile
source fuel production across different facilities and pollutant types.

8/22/2017 U.S. Environmental Protection Agency 13




Objective: Share and discuss different approaches to combining life cycle
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