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Introduction Current U.S. EPA GHG Inventory Initial Conclusions
Transmission Distribution Transfer Stations (TDTS), a.k.a City Gates, are the e The current EPA inventory categorizes the M&R stations into 10 types comprising M&R 350 Emission Rate vs Site ID 6 ' In(Emlssmn.',Rate) vs Site 1D
Metering and Regulating (M&R) Stations at which the custody of Natural Gas stations and pressure regulators. 100 .
(NG) changes from the transmission company to a local distribution company. - - — : < ?5'
According to the EPA GHG inventory, the M&R stations contribute about 9% of Category AC“"“}' Data Emission Ifactor Emissions in kt Sar.nple Year "E.,__ 250 £
methane emissions in the NG distribution and are categorized as per the w 2 "::"4 _
pressure of natural gas in the pipeline. In our literature review, we determined M&R (>300psi) 4008 2142.7 8.6 59 2015 o 200 © , :
that the current emission factors developed for the distribution sector do not _ -E 150 | _E ) o
account for seasonal variability. M&R (<100psi) 7918 — 5 7 1996 E ol E 2t . .
City Gate A < vy rrg-——-- 0 — = = = = = = = -
Industries -~ Fline Heater e The pressure regulators (also called as District Regulators) are either vaulted or above 5 50 | =1 EPA Emission Factor
Regulator ground and classified in the inventory as : Reg (>300 psi), R-Vault (>300psi), Reg (100- ¢
o iy 300psi), R-Vault (100-300psi), Reg (40-100psi), R-Vault (40-100psi) and Reg (<40psi).
o. E .
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In this study, we seek to calculate emission rates for the TDTS by exercising EPA N |2 12 [ AR Sample size, n

Other Test Method (OTM) 33A. This study was conducted in the state of Ohio
during winter and utilized a external data provider to identify the M&R stations.
There are about 123,000 M&R stations in the United Stations according to the
recent GHGI.
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Methods S Site - 06 N Si{ce-)ll e Based on the data collected, the pressure regulators and pneumatics vents appear to
* In general, the M&R stations are comprised of meters, pressure regulators, pneumatic valves be sources of significant contribution.
and vents, flanges, line heaters and catalytic heaters.
 The key difference between a city gate and a normal M&R station is that the city gates have
an odorizer which is added to the natural gas before sending it to the distribution mains.

The EPA OTM 33A system consists of a Concentration Measurement Instrument
(CMI), 3D Ultrasonic Anemometer, Weather Station and High-Resolution GPS.
The system is mounted on a sport utility vehicle which is parked downwind of
the source for a brief period to collect stationary measurement data. The CMI
used for this study is an LGR Ultraportable Greenhouse Gas Analyzer which

e The emission rate calculated using EPA OTM 33A are within the range of uncertainties
in EPA estimates.

provides near real-time ambient air methane concentration in ppm. The data Methane Emissions Estimation Future V\./o.rk . .

was collected at 2 Hz frequency from every instrument and logged (time Site - 11 * The emission factors for the M&R stations used in the GHGI were developed based on
aligned) using Mobile Emissions Monitoring software provided by EPA. This Max CH4 Wind Emission e T e studies conducted in Summer/Fall. So little information is available about variations in
method assumes the methane plume to be a Gaussian distribution from a point Site ID (ppm) Direction Rate (g/min) °l methane emissions in Summer and Winter and thus opens an opportunity for future
source in which the wind direction, wind speed and distance to the source play a Std. Dev. ° research.
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crucial role in determining the emission rate. We used an Infrared camera (FLIR)
and Pergam Laser Methane Copter (LMC) sensor to identify the potential leak
points at each M&R facility.
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e The importance of fat tail distributions needs to be recognized and addressed to have
e a more precise inventory on methane emissions from NG distribution.
WWMWWWWMM e The emission factor for M&R (100-300psi) is calculated based on a sample size 10
_ - - - - — which seems to be under sampled and needs further attention.
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e Partnership with the local distribution companies is essential in terms of geographical

Average Methane Concentration vs. Wind Direction

i distribution, obtaining facility addresses and access to compare component-level
£ 3 - 20403 emissions measurements with the vehicle-based whole-facility measurements.
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= - Pk £ References
The post processing of data was done using python and the emission rates were 678 50.79 c 6o E 151 1.  Lamb, B. K., 2015. “Direct Measurements Show Decreasing Methane Emissions from Natural
calculated using a program provided by EPA. In theory, the data collected ' ' ' 2 | Gas Local Distribution Systems in the United States.” Environ. Sci. and Technol. 49, 5161-
represent the emission rate from a point source. However, the TDTSs surveyed E 5169.
could have multiple leaking components. Due to variation in wind direction 13.8 9.86 15.4 | 2. Brantley, H. L., 2014. “Assessment of Methane Emissions from Oil and Gas Production Pads
during sample collection, the sampling mast mounted on the vehicle collected O — — — a using Mobile Measurements.” Environ. Sci. and Technol. 48, 14508-14515.
the data from multiple sources within the station, if present, and thus provided Wind Direction (ded.) 3.  Foster-Wittig, T. A., 2015. “Estimation of point source fugitive emission rates from a single
a whole-facility fugitive emission rate if not from a single component. * As per GHGI, the emission factor for M&R (>300psi) ~ 2 sensor time series: A conditionally-sampled Gaussian plume reconstruction.” Atmos.
is 4.06 g/min. [1] = 15 ‘ Environ. 115, 101-109.
Measurements  No two sources are identical. £ 10 :
y? z? 3 el
Two weeks of measurements were conducted at 12 sites in Ohio during the * G=a X [fexp — (202 + 2022) =2nXaXoy,Xo, & °
month of December. The sites were selected randomly using an external energy e Emission Rate = G yx Wind Speed [2][3] s °| This study, n = 10 | Acknowledgement
infrastructure data provider (Rextag). Limited information was available for each « Outliers are a concern: 2 of the 12 sites exhibited fat & | | This research was supported in part by appointments to the National Energy Technology
station before the visit, but the locations were identified to be city gates from tailed distribution. 87% of the total emissions came z*'“" Lomb ot ol (2015). = 59 Laboratory Research Participation Program, sponsored by the U.S. Department of Energy and
the Rextag database. Stationary data collection was performed for the sites from sites 4 and 6. ° s administered by the Oak Ridge Institute for Science and Education.
emitting methane above background concentrations. 20 Contact: Vijaya.Gorantla@netl.doe.gov; www.linkedin.com/in/vrgorantla
U.S. DEPARTMENT OF e S e S e e

responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would R > : : T P O F

not infringe privately owned rights. Reference therein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or - ' , n g I n e e rl n g O Ower U r Utu re
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof.

The views and opinions of authors expressed therein do not necessarily state or reflect those of the United States Government or any agency thereof.



mailto:Vijaya.Gorantla@netl.doe.gov
http://www.linkedin.com/in/vrgorantla

	Slide Number 1

