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Methane Emissions from California's Natural Gas
System: Challenges and Solutions
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Why the concern with Methane?

- Often emitted with other VOCs that are toxic or participate
In photochemistry (ozone formation)

- Is a potent greenhouse gas
- 100 year GWP = 28, 20 year GWP = 84

Radiative Forcing due to 1kg Released to the Atomosphere
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- State Climate and Methane Reductions
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Plan for reductions in Short Lived
Climate Pollutants (SB605)

Goal of reducing methane by
40% by 2030
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California GHG Inventory

Carbon Dioxide Equivalent Climate Pollutant Emissions for 2010
in California Using (a) 100-year and (b) 20-year Horizon GWPs
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Source: Scoping Plan Update May 2014
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Methane by Source In California

Figure 6: California 2013 Methane Emission Sources”
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* Using 20-yr GWP

Source: SLCP Reduction Strategy April 2016 5
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Broad Goals

- Improve understanding of emissions
« Inform our inventories
- Provide California specific emission factors

« Provide emission factors for sectors that are
poorly understood

- Find opportunities for emission reductions
- High emitters
- Unknown or under-represented sources
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- Ambient measurements have
consistently suggested
methane inventory to be
underestimated by
approximately 50%

- Work continues to improve
the network and the utility of
the modeling
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- AB1496 — Methane Emissions

e Undertake monitoring and measurements of Kort et al 2014
high emission methane "hot spots" (2003-2009 SCIAMACHY data)

e Life-cycle greenhouse gas emissions analysis
of natural gas produced and imported into
California.

e Update relevant policies and programs to
incorporate new information

 Review and assess the atmospheric
reactivity of methane as a precursor to the
formation of photochemical oxidant.

Methane hotspots in Southwest USA
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NASA/JPL Airborne Survey =4 Resources Boara

Expected to start June 2016

Area | Flight Hours
1 45
2 8
3 4
4 46
D 41
" 6 41
. | TOTAL 185

s NOTE: Area 1 is over the entire LA

. area, making flying difficult due to
R Air Traffic. Altitudes over 12,000 feet
MSL will be considered.

PROJECT YEAR (12 months)
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Planning Meetm FLIGHT  Instrument California  FLIGHT Data Debrief FINAL
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Tiered observation system

Aircraft to scan sources

_ SureLive (oro,, GOSAT..)
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J Satellite to show hot spots
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Extramural Research Efforts

- Characterize Physical and Chemical Properties of Manure
In California Dairy Systems to Improve GHG Emission
Estimates

- Characterize California-specific Cattle Feed Rations and
Improve Modeling of Enteric Fermentation for California’s
GHG Inventory

- Measure emission rates at Natural Gas Storage
Facilities(CEC)

11
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Extramural Research Efforts

- Characterize emissions during well simulation and from
percolation ponds

- Measurement of emission rates of pipelines in California

- Testing of natural gas meters in residential homes

- Comparison of methane measurement methods and their
utility in oil and gas methane regulations

- Life cycle model for imported natural gas

12



Moving forward

- Expanded website with information and data from our

California Environmental Protection Agency

research activities.

California Environmental Protection Agency

About ARB | Calendars | A-ZIndex | ContactUs

— - ( Search ARB Q
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Home | Reducing Air Pollution | Air Quality | Business Assistance | Laws & Regulations | Health

Sunday, June 5, 2016

UP LINKS

© Reducing Air Pollution - ARB

Programs
© Research Activities
© Statewide
Greenhouse Gas
Research
Monitoring
Network

RELATED LINKS

© Megacities Carbon Project
(NASA)

© California Greenhouse Gas

CARB'’s Statewide Greenhouse Gas Research Monitoring Network

This page last reviewed February 19, 2013

The California Air Resources Board (CARB) initiated a Greenhouse Gas (GHG) Research
Monitoring Network in 2010 to study the regional GHG emissions trends throughout the state,
and evaluate the regional and statewide inventories to support the AB 32 program. These
efforts rely on highly accurate and precise ambient nent of g house gases, which
are analyzed using complex analytical tools. The network currently has seven CARB-operated
monitoring stations located throughout California, and uses high precision analyzers to study
methane (CH4), carbon dioxide (CO2), and nitrous oxide (N20) emissions. The GHG Network
instruments also measure carbon monoxide (CQ), which is an excellent tracer for
anthropogenic emissions.

In order to maximize the extent of the project and to better understand the statewide inventory, CARB is also collaborating with
other researchers to expand the coverage of the GHG measurement network in California. Analytical and measurement

Current GHG Network webpage which will be expanded to be a general methane portal

@= Air Resources Board
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* Methane receiving attention by both local and federal agencies
» Research efforts shedding new light on sources and solutions, but we are not done

» Appropriate policy and response is being developed

Conce ntration (ppb )

1200 -

1700 4

1500 4

1300 4

1100 4

CH,

100

500

1730

1770

1790

1810

1830

1850 1870

1890

1910

1930

1950

1970

1990 2010

) Gutloak Web App

&«
Google

S meshane - Google Sean % | +

O |8 seoglecompenhiig

methans

Al News mages  Books  Shopping M = I
Al resedts (047 seconds )
i@, the free

Hillps e wikipedia orptnikiMethane ~ v
Me i e
{ane atom of carbon and four atoms of hydrogen) 1t s 8
of natural gas

History - Properties and banding - Chemical reactions - Lises

with the chomical formula CH
<t alkant and the mals componnnt

Methane Emissions | Climate Change | US EPA
RilIpS-Twaens3 i Gowt . JEha himi = L At PRt
Mathana [CH4) Is the second most poa 5
Phuman acsias in 2074, CHA accounted for abost 10 6% of o

Methane: The other Impo

riant greenhouse gas | Environmental ...

In the news

Seek a New for
Scierific Amedcan - 2 days age
Mathane s a paworful groonhouse gas, and the way scientists account for
s climale impact

Oragana may help 33ve e planat by reducing methane améssin from cow fars | Yeah, really
MaturaiNows cam - 7 doys age

More news. tor mathane

Chemical of the Week — Methane
/methane/methane himi = Universty of W

14



	Methane Research Initiatives and Needs
	Why the concern with Methane?
	Slide Number 3
	California GHG Inventory
	Methane by Source in California
	Broad Goals
	ARB Research Efforts
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Extramural Research Efforts
	Extramural Research Efforts
	Moving forward
	Slide Number 14

