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Howarth, Santoro, and |Ingraffea key points (1/20/12):

1) Very urgent need to get nethane enissions under control

gl obally, a point nade by Ji m Hansen and col | eagues in 2007, but
made nuch nore urgently by a 2011 report fromthe UN and a 2012
paper in Science by Shindell and coll eagues of the NASA CGoddard
Space Institute. Even if society were to take strong measures to
control carbon dioxide imediately, the planet would rise in
average tenperature by 1.5 to 2 degrees within the next 15 to 35
years. This tenperature rise puts the planet at great risk of
reaching a tipping point, and noving into a new and very different
climate system w th run-away gl obal warm ng. Melting of permafrost
that rel eases yet nore methane is just one potential tipping point,
anong nany.

2) Methane is an incredibly powerful greenhouse gas, and is already
a significant driver of observed gl obal warm ng, second only to
carbon dioxide in its influence. Per mass, nethane is far greater
inits global warm ng potential, but there is far | ess nethane than
carbon dioxide in the air. And the nethane does not stay in the

at nosphere as long, with a residence tine that is sonme 10-fold |ess
than for carbon dioxide. This neans that over the tinme period of
centuries ahead, carbon dioxide will have nore inpact than nethane
(except for the consequences of nethane in nmoving us into an
alternate climate systemnore quickly!). But at shorter tinme scales
(the integrated 20-year period follow ng enission), nethane is over
100

UNEP/ WMO (2011) and Shindell et al. (2012)

W thout control of methane and BC, critical thresholds of 1.50 to
20 warmng predicted in 15 to 35 years (even with aggressive CO2

control!!)
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times nore effective as a greenhouse gas contributing than gl oba
warm ng than is carbon dioxide, according to the nost recent

sci ence.

3) The nobst recent reports fromthe US EPA, as synthesized in the
Howart h, Santoro, and Ingraffea (2012) paper, show that nethane
contributes 44% of the entire greenhouse gas inventory of the US
when viewed through the lens of this 20-year period follow ng

em ssi on. Even when vi ewed over the integrated 100-year period,
nmet hane makes up 19% of the greenhouse gas inventory of the US

i ncl udi ng carbon dioxide and all other greenhouse gases, from al

i ndustries and human activities. And the natural gas industry is by
far the largest source of this methane fromthe US



4) The em ssion of nethane from natural gas activities includes
bot h purposeful venting of gas and acci dental |eakage. The exact
magni t ude remai ns somewhat uncertain, but despite industry
assertions, nost estimates for both conventional natural gas and
shale gas fall in a reasonably narrow range. The mgjority of
studies give estimates simlar to the latest estimates fromthe US
EPA (which are far higher than the EPA was estimating as recently
as 2010, but are now increased due to better data than was
avai l abl e back in 1996 when EPA | ast took a close | ook at methane
em ssions fromthe oil and gas industry). Any of these em ssion
estimates are cause for great alarm and the | owest nunbers are
clearly biased or in error, as shown in the Howarth, Santoro, and

I ngraf fea (2012) paper.

Latest information from U S. national greenhouse gas

(Howarth et al. (2012), using EPA reports from 2011)
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Table 1. Conparison of published estinmates for full life-cycle

nmet hane emi ssions from conventi onal gas and shal e gas, expressedper
unit of Lower Heating Value (gCMJ-1). Studies are listed by

chronol ogy of publication date.Conventional gasShal e gasHayhoeet
al. (2002)0.57*Jamarilloet al. (2007)0.15*Howarth et al. (2011)0. 26
-0.96 0.55 -1.2EPA (2011a)0.380.60 +Jiang et al. (2011)*0. 30Ful ton
et al. (2011)0.38 ++*Hultrman et al. (2011)0.350.57Skoneet al

(2011) 0. 270. 37Bur nham et al. (2011)0.390. 29Cat hl eset al. (2012)0.14
-0.360. 14 -0.36See El ectronic Supplenmental Materials for details on
conversions. * Estimatesnot providedin thesereports. +l ncl udes

em ssions from coal -bed net hane, and therefore may under-estimate
shal e gas em ssions. ++ Based on average for all gas production in
the US, not just conventional gas, and so sonewhat over-estinates
conventional gas emni ssions.

(Howarth et al. 2012)

5) Most of the recent studies on nethane em ssions fromthe natural
gas industry indicate that shale gas emts between 40%to 60% nore
net hane than does conventional natural gas. As conventional gas
reserves are depleted, and society turns increasingly to shale gas

as a replacenent, nethane em ssions will increase.
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For the US, if Dept. of Energy predictions for gas supply sources
hold true, the increased use of shale gas by 2035 will increase the

contribution of nmethane fromthe natural gas industry from17%to
24% of the entire greenhouse gas inventory of the country — al
gases, fromall sources — when viewed through the 20-year |ens.

6) Technical solutions for reducing (although not elimnating)

nmet hane emi ssions from shal e gas exist. For the nethane venting
that occurs during the flowback period of a few weeks after a wel
is fracked, gas can be captured and sold to nmarket, if a pipeline
isin place and if the drilling conmpany has invested in the

equi prent to separate gas fromfrack liquid wastes. So far, npst
conpani es have not followed this route, and at the current price of
natural gas, this would be a net cost for alnost all wells fracked.
Only strong regulation will lead to this path.

7) Much of the | eakage of methane to the atnosphere fromthe
natural gas industry cones fromstorage facilities, |ong-range
transm ssion pipelines, and | ocal distribution pipes through urban
areas. Fixing these | eaks nmay be extrenely costly. Half of the
transm ssion pipelines in the US are nore than 50 years old, and in
many cities, the local distribution pipes are older yet. In cities
such as Boston and Phil adel phia, these |ocals systens often
pre-date the Great Depression of the 1930s, and are based on

unwel ded cast iron pipe placed end-to-end with seal ant that



probably gave out before Wrld War 11. Does it really nake sense to
spend vast sums of capital to re-build this crunbling natural gas
systen? Or should society instead invest in technol ogies for the
21st Century, such as smart grids

Attachment: "
Original File Name:
Date and Time Comment Was Submitted: 2012-06-26 18:38:00

No Duplicates.



There are no comments posted to Planned Air Pollution Resear ch for 2012-
2013 (resear chplan2012) that wer e presented during the Board Hearing at
thistime.



