Request for Public Input: Emissions Associated with Imported Fossil Fuels
The New York State Climate Leadership and Community Protection Act (CLCPA)
became effective in January 2020. One of the CLCPA requirements is the development
of an annual greenhouse gas inventory.1 This inventory requires the inclusion of
greenhouse gas emissions that are associated with the out-of-state extraction and
transmission of fossil fuels imported into the state. The emissions within New York State
are analyzed by a separate assessment (Figure 1).2
The New York State Department of Environmental Conservation (the Department) is
evaluating several analytical approaches to develop an estimate of extraction and
transmission emissions that most closely characterize out-of-state emissions. The
analytical methods consist of two primary types of estimation:
1. A bottom-up, component-based modeling
2. A national average, top-down validated emission leakage rate
The Department is seeking feedback from stakeholders on which estimation
approach best represents emissions for the purposes of the annual GHG emissions
report. Additional background information has been provided from Eastern Research
Group (ERG) in the attached memo. Additionally, the Department is hosting a Technical
Conference on March 26, 2021 to further discuss these options. Feedback received
before May 01, 2021 will be most-easily integrated into the 2021 annual report, but
comments are welcome at any time.
Figure 1. Assessment Coverage
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https://www.nyserda.ny.gov/About/Publications/EA-Reports-and-Studies/Greenhouse-Gas-Inventory
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1. Bottom-up component-based model estimation
The bottom-up, component-based model is a modification of a lifecycle
assessment model developed by the National Energy Technology Laboratory (NETL)
(Life Cycle Analysis of Natural Gas Extraction and Power Generation, 2019). The
Department is considering using this emissions model to assess emissions from the
well to the New York state border.
The NETL model utilizes data submitted to the USEPA GHG reporting program
and does not include emission factors for sources emitting less than 25,000 tons per
year, in particular conventional natural gas production within the Appalachian Basin.
The Department is considering how to best account for emissions from these sources in
concert with the model output. Additionally, the Department is evaluating methods to
apply emission factors from other data collection activities to the component/basin
based NETL model.
Figure 2. Natural gas production basins

2. National average top-down leakage rate estimation
The national average emission factor method would rely on peer reviewed
studies of emissions at natural gas facilities validated with top down methods. There is a
growing body of scientific literature based on remote-sensing data that suggests that
standard, bottom-up analyses of methane from oil and natural gas systems may be
underestimating actual methane emissions. Most of this top-down data has been
collected very recently and only in limited areas. This work extrapolates emission
estimates from production basins such as those shown in Figure 2 to the national
natural gas production, processing, and transmission system. The Department can
apply this emission factor to the volume of natural gas imported into the state. The state
emissions estimated utilizing this method are not dependent on basin level production
data or transmission distance and would typically only be updated based on the
evaluation of new published emissions information.

MEMORANDUM
TO:

New York State Department of Environmental Conservation (NYSDEC)

FROM:

Sarah Cashman, Danny Hage, Ben Young (ERG)

SUBJECT:

Upstream Fuel Cycle Approach for Natural Gas, Coal, and Petroleum

DATE:

March 15, 2021

1. Background
This memorandum summarizes ERG’s implemented approach to develop upstream fuel cycle emission
factors for natural gas, coal, and petroleum fuels consumed in New York State (NYS), which are a new
requirement for NYS to incorporate in its greenhouse gas (GHG) inventory based on the 2019 Climate
Leadership and Community Protection Act. For this inventory, “upstream fuel cycle” emissions are
defined as emissions from the various stages of the fuel supply chain: extraction, processing, and
transmission or transportation to the NYS boundary. The upstream fuel cycle does not include emissions
associated with infrastructure construction and maintenance or manufacture of equipment.

2. Natural Gas
Emissions from natural gas extraction, processing, and transmission are primarily sourced from
emissions modeling developed by the National Energy Technology Laboratory (NETL) for U.S. basins
specific to one of three gas or extraction methods: conventional, tight, and shale (NETL, 2019b). The
NETL Natural Gas Extraction Model draws on the U.S. EPA Greenhouse Gas Reporting Program’s
(GHGRP) emissions and activity data to account for emissions from the point of production to the point
of distribution as well as from energy inputs into the supply chain. While the U.S. natural gas market
draws from production basins throughout the country, all processed natural gas enters the same
domestic transmission network; the production source, therefore, cannot be ascertained once natural
gas arrives at the end user due to mixing in transmission lines. Five basins were therefore chosen to
model the production of natural gas consumed by New York based on their proximity to New York and
location of major transmission lines (Rosenberg, 2006), with each basin containing one or more gas
types (Table 1).
To develop a New York production-weighted aggregate emission rate, the annual contribution of each
basin and gas type to total gas consumed in New York was calculated (Table 2). State-level data on
conventional and shale gas production (Table 3) (EIA, 2020b) were assigned to a basin using an estimate
of the state’s total natural gas-producing area covered by the basin (Table 4) (NETL, 2019a, Exhibit 2-2).
Data on shale gas production were further divided to separate the portion estimated to be from tight
gas plays (Table 5 and Table 6) (EIA, 2020c).
Emissions data sourced from the NETL natural gas model are representative of 2016 conditions. To
account for changes in emission factors (EFs) over time for venting, flaring, and acid gas removal activity
at relevant stages of the fuel cycle, scaling factors derived from the U.S. Greenhouse Gas Inventory
(GHGI) (Table 7) (U.S. EPA, 2019) were applied to the NETL Natural Gas model (NETL, 2019) through the
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addition of stage-specific parameters. The scaling factors represent changes in annual emission rates
(CH4 per unit gas produced) as compared to 2016 rates (NETL model baseline year). A parameter was
also added to adjust for transmission distance to the New York boundary. Conventional extraction of
natural gas in the Appalachian basin is not characterized in the NETL model, as wells in that region often
do not meet the GHGRP emissions reporting threshold of 25,000 tonnes CO2e per year per facility (100yr IPCC AR4 GWP) (NETL, 2019a). Given the importance of the Appalachian basin to natural gas
consumed in New York, our approach included a method to assess conventional gas production
emissions from this basin. Production emissions for this basin were sourced from the NYSERDA Oil and
Gas Methane Inventory (OGMI) (NYSERDA, 2019). The default EFs in the NYSERDA OGMI reflect the 25th
percentile of measured site-level production emissions from conventional wells in Southwest Appalachia
(Omara et al., 2016).
Our approach assessed two boundary conditions for the natural gas supply chain: out-of-state emissions
only and well-to-burner emissions. Out-of-state emissions are representative of natural gas production,
gathering and boosting (G&B), processing, and transmission outside of the state up to the NY border.
Well-to-burner is inclusive of out-of-state emissions and also includes in-state natural gas production,
G&B, processing, as well as in-state transmission, distribution, and post-meter leakage. In-state related
emissions were sourced from the NYSERDA OGMI. EIA data on receipts and deliveries (EIA, 2019b) were
used to determine the percentage of gas received by New York that is consumed in-state (Table 8 and
Table 9) so as not to account for emissions of gas only passing through the state. This ratio was applied
to the in-state transmission EF from the NYSERDA OGMI (Table 10). In-state emissions were also taken
from the NYSERDA OGMI, which provides a range of EFs that are categorized into lower bound,
midpoint, and upper bound for each fuel cycle stage. The OGMI also contains a default inventory which
is informed by a mixture of underlying parameter EFs. In-state emissions are representative of in-state
production (default inventory - EFs taken from 25th percentile of Omara data), G&B/processing
(midpoint EFs), distribution (upper bound EFs), and end-use emissions (default inventory).
Three sensitivities were performed on the original starting point approach (Approach 1) to analyze the
effect of various parameters on the overall emission rate (Table 11, Table 12). Several literature sources
have highlighted the disproportionate emissions contribution from low-producing conventional wells,
known as super-emitters (Alverez et al. 2018, Schneising et al. 2020, Zavala-Araiza et al. 2015). Approach
2 builds on Approach 1 by applying Omara-derived midpoint EFs (50th percentile of measured site-level
production emissions from conventional wells in Southwest Appalachia) to Appalachian and in-state
conventional gas production. All other parameters from Approach 1 remain unchanged. Approach 3
builds on Approach 2 by applying shale-specific EFs from Omara (2016) to Appalachian shale gas
production. Approach 4 builds on Approach 3 by applying Alvarez et al. (2018) top-down scaling factors
to other basins and stages (note top-down scaling factors were not applied to Appalachian conventional
or shale because those already use adjusted EFs). For in-state emissions, the upper bound
G&B/processing and transmission EFs were applied.

3. Coal
The NETL Coal Model (NETL, 2020), which profiles coal extraction through coal cleaning, is used to
model coal production emissions. Underground coal mine methane emissions are closely linked with
coal production (Kholod et al., 2020), so changes in emissions would be expected as coal production
activity varies over time. To account for annual changes in emissions, GHGI-derived basin level scaling
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factors were applied to the model (Table 13) (U.S. EPA, 2019). The scaling factors represent changes in
annual emission rates (CH4 emitted per unit coal produced) as compared to the baseline 2016 rates,
which are representative of NETL model conditions. All other mining emissions are assumed unchanged.
Data on coal source basins and production amounts destined for NY power plants were sourced from
EIA Form 923 (EIA, 2020a) (Table 14) and were used to calculate an annual production-weighted
contribution to coal consumed in NY from each basin.
Coal transport was modeled using EIA’s Annual Coal Distribution Reports (EIA, 2019a), which specify the
amount of coal delivered to NY via a particular transport mode. These data were used to calculate a
yearly contribution by transport mode that was then applied to the production data from EIA Form 923.
Emission factors for different transport modes were sourced from transportation unit processes from
NETL.

4. Petroleum
Petroleum fuel cycle emission factors and data on the domestic and international share of crude oil
(Table 15) are sourced from Argonne National Laboratory’s Greenhouse Gases, Regulated Emissions,
and Energy use in Transportation (GREET) Model 2019 (ANL, 2019). Emissions associated with crude
extraction and transport in GREET are allocated to petroleum products on an energy basis, while
emissions from petroleum refining use default GREET parameters. GREET 2019 does not provide data for
waxes and lubricants; research by Sun et al. (2019) to characterize emission for refinery products at U.S.
refineries was used to scale refining emissions for waxes and lubricants from GREET residual oil data.
Transportation emissions are modeled in GREET, with modification of parameters to reflect transport
distances to the NY boundary. The source of petroleum products to NY is estimated based on data from
EIA reflecting international imports and shipments between Petroleum Administration for Defense
Districts (PADDs) (Table 16).
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