NG~ Natural Gas STAR Program

Overview and Accomplishments

Carey Bylin
April 24, 2007

<EPA



NaturalGas (‘

4 Background

4 Natural Gas STAR Program Overview &
Highlights

4 Program Resources and Tools
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U.S. Greenhouse Gas Emissions
s~ Al Sources

HFCs, PCs, & Sk,
2%

Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2004, USEPA, April, 2006
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Landfills
250/ Oil & Natural Gas

Systems
21%

Other
18%
Coal
Mining Enteric Fermentation
10% 20%

Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2004, USEPA, April, 2006
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Oil Downstream 1, Transmission & Storage
2 Bcf 95 Bcf

Processing
35 Bcf

Distribution
67 Bcf

Oil & Gas
Production
159 Bcf

Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2004, USEPA, April, 2006
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4 2005 U.S. methane emissions from oil and natural gas industry:
358 Bcf (2% of total U.S. greenhouse gas emissions)

4 U.S. contributes 12% of worldwide methane emissions from oil
and gas systems
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Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2004, USEPA, April, 2006
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4 358 Bcf of methane emissions per year
amounts to
$2.51B in lost revenue at $7/Mcf natural gas

Global warming equivalent of putting over 26
million additional cars on the road in the U.S.

Gas supply capable of heating almost 14
million U.S. households for a year

4 U.S. oil and gas industry has an opportunity
to cost-effectively reduce these impacts
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The Natural Gas STAR Program is a
between
EPA and the oil and natural gas industry
designed to reduce
methane emissions from natural gas
operations.

4 Over 110 Program Partners across four sectors
4 Seven International Partners
4 19 Endorser Associations
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4 Gas STAR Partners reduced methane

emissions by 74 Bcf in 2005

470 Bcf In cumulative reductions since 1990

Bcf
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Inventory of U.S. Greenhouse Gas Emissions and Sinks 1990 — 2004, USEPA, April, 2006
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Initiative to develop verifiable methane emissions reduction
projects at landfills, coal mines and natural gas systems
Goal is to build long-term capacity within developing
countries and economies in transition

Natural Gas STAR will lead natural gas system-related
activities, including launch of Natural Gas STAR International

20 partner countries

Argentina Japan gt =N ey
Australia Korea — 7§ Saia Ky o, 20>~ N
Brazil Mexico S 2 PR, &j\i@
Canada Poland .y SN &N
Colombia Nigeria N,
China Russia H: y K97 4k
Ecuador Ukraine jf" -~ v
Germany United K <- "
India United S |

Italy Vietnam
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6 Under the Methane to Markets Partnership, U.S. EPA is
expanding Natural Gas STAR internationally

4 EPA Is encouraging existing partners to engage their
International operations to voluntarily reduce methane

emissions
4 Companies world-wide are welcome to join Gas STAR

International

PN

Methane to Markets

|— 4 Oil and Gas
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4 Natural Gas STAR International launched
September 26, 2006 with seven charter

partners
V [ ] L
ConocoPhillips aevon
ENBRIDGE" Ex¢onMobil
/W |
Marath TransCanada
Werathon =~ ©XY () transcana

W’
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4 Guidance on new practices & technologies
Technical information and training
Assistance identifying cost-effective methane
emission reduction opportunities

4 Technology Transfer workshops
Free and open to the public

4 Annual record of Partner voluntary actions and _

methane savings Technical

4 One-on-one technical assistance Information

Workshops

Project Annual Reports

Demonstrations
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EPA POLLUTION PREVENTER

Gas Production &

Processing

Reduced Emission Well
Completions

Install Plunger Lifts on
Gas Wells

Identify, Measure &

Fix Leaks in Processing
Plants

Install Flash Tank
Separators on
Dehydrators

Compressor

Stations

Underground

—<F

Storage

)

Oil Production
Install VRUs on Crude Oil

Storage Tanks

Route Casinghead Gas
to VRU or Compressor
for Recovery & Use or
Sale

@ Producing Wells

City Gate

[

Distribution Mains (Lines)

(Regulators/Meters)

)

Gas Distribution

Identify, Measure & Fix Leaks in
Pipelines & Surface Facilities

Use Pipeline Pumpdown

Techniques to Minimize Venting

)

Gas Transmission

Identify, Measure &
Fix Leaks in
Compressor
Stations, Pipelines

Use Pipeline
Pumpdown
Replace High-
Bleed Pneumatics

Commercial
Customer

Large Volume
\ Customer

- Regulator/M?ter
'l

Residential
Customers

Picture courtesy of American g
Gas Association
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4 Natural Gas STAR will host,
with partner organizations,
the following Technology
Transfer workshops in 2007

Processing —
Calgary, CANADA <. Productlon S
Ly --M2M Expo
January 18, 2007 | / Glenwood Sprlngs CO ( Beijing, Fé:hma

Sept 12 2007 S Nov, 2007
Production , |
College Station, TX S ST
May 17, 2007 - Processing Cross-Sector Opportunities
Houston, TX ‘Net-Delhi, lindia
Annual Workshop AGPI 26, 2007 February 22-23, 2007
Houston, TX | T

Oct, 2007

For more information, visit http://www.epa.gov/gasstar/workshops.htm
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4 Guidance for quantifying methane emission reductions from
recommended technologies and practices

pa.gowvfgasstarfdoc:

g

Insert

Format Tools Data GoTo  Favorites  Help

155 @ http: ffwe epa, govfgasstar fdocs fquantifying_ngs_methane_reductions, xls

A

ntifying_ngs_methane_reductions.xls - Microsoft Internet Explorer

hd aGo

Links

Composite wrap
for non-leaking
pipeline defects

Frocessing
Transmission
Distribution

Natural Gas STAR Recommended Technologies and Practices - Quantification Methods
Pipelines

Quantification Method 1

Engineering Calculation

Installing composite wrap opposed to replacing pipelines with defects
saves the methane that would otherwise be vented to the atmosphere
during replacernent.

Calculate emissions reductions by summing over all pipeline diameters
and pressures:
ER=X(C~ - P - [LA000] - 0372 7 1,000} - HCH4

Where,

ER = Emissions Reductions (Mcfiyvear)

D = Inside diameter of pipeline {inches)

L = Length of pipeline between shutoff valves (feet)

P = Pipeline pressure (psia for less than 50psi, psig for more than
S0psi)

KCH4 = Mole fraction of methane in the gas (decimal) - default is 0.87
(Processing), 0.934 (Transmission/Distribution)

References:
Composite Wrap for Non-Leaking Pipeline Defects Lessons Learned
http:Aweenw. epa. gow/gasstar/pdfflessons/ll_comperap, pdf

Quantification Method 2

Emissions Factor

The wolume of methane emissions saved by composite wrap is very sensitiv
of the operation - pipeline length, pipeline diameter, and system pressure. |
knowen it is suggested to use the engineering calculation for better accuracy
report composite wrap can save 3,980 Mcffinstallment.

Calculate emissions reductions using the following equation:
ER = AF - 3960 Mcffinstallment

Where,

ER = Emissions Reductions (Mcf/year)

AF = Activity Factor (number of installments/year)

(EF assurned repair of a B" defect on a 24" diameter pipeline at 350psiy witl
shutoff valves.)

References:
Composite Wrap for Non-Leaking Pipeline Defects Lessons Learned
http: fweenir. epa. gow/gasstar/pdiflessons/l_compwrap. pdf

Identify and

v iy Introduction 4 Compressors / Dehydrators £ Other b Pipelines /. Pneumatics-Controls £ Tanks £ Walves £ wWe | <€

Engineering Calculation

Emissions Factor

¥

w

http://lwww.epa.gov/gasstar/docs/quantifying_ngs_methane_reductions.xls
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PowerPoint presentations
Program Implementation Guidance
Press releases

4 Goal: to make the tools and resources more useful to Partners
4 Your feedback is important!

J = | R b . apa, gov)gasctar | by X
Google |G wnstud ges st w Goo gl iy BN v O Boolmwksw B MTblocked U Check = iy Aubolink = | Sencdtow G [B] natural [, gae [E] e
W e | Y5 usEPA - Gas STAR Fov B o ov [rPege s DhTosk

U.S. Environmental Protection Agency =

Natural Gas STAR Program

Contace Ua | Frind Vangin  Sesrch jGo]
EPa Home » Clmate Changs » Weihane » Wokalary Program » Gas STAR
Thee Matural Gas STAR Program s a fexible, valul
1o identify
®, @ potent

Gas STAR Home L implemartation of cos
Basic Information .
Accomplshmants The bollowing links provide more infermation on Hatural Gas STAR:

Partres
+ BasicInlormation - Learn more sboul methane emissions from ol and gas systems and how Natursl Gas STAR ™ Husimueca nexyussres Dntum-nlh disponibles
espafiol

el T ErODra wirkuryg collaboratrely with the ndustry 1o réduce enisdeons Wil PYGEKDM ATBIKE

Documents, Tooks = Accomplishrments = Learn mone sbout the Natwal Gas STAR Program’s successes in reducing methane emissons
- and bangyg more natural gas 1o markels '“""‘:: g:us.;mmum "“1,'"“'"‘::'“
» « Partners - Find the comparses that are solunlanly workang wth EFA Lo reduce emrssions fiom then operabions DR Ll
.  Jgin the Program - Leam how your compsery ¢an jom Matural Gas STAR and begn Lo enoy the bengBls of s In an effert to gromate new technologies far remate
st impartart painershp Tanng lonts devarion: EEA's Numurel Can STAR

B . alion . . Pregram has released a new videa that highlghts
Docwnent: Teel. and Besources — Fred techrecal pubbcabons thal promde infermabon on reducing methans vorous ook delection technologied.

s hom ol and nstursl gas systems, and online tocts that wil 8330 your Company I reducing G83 U¥SES.  pechnologies detect mathane e e visdie
Frogram bormd and other Hatural Gas STAR related wmilormabon o also avadable :nlhn mm an and are ﬂmrful tagls o
Newsroom = Find current news dems, gournal artiches, and press releases about the Natural Gas STAR Program, our e

ol STUESIGNS.
3. he G -1 3 o ies wnmmmm hand-
:r::::.u:;dlral:ied wkairnation, Pasl issues of e Gas STAR Partrer Updiate, the Progrant's quarterty newsbstter, ﬁﬁ";ﬁ% & comres 'gk o=
ctors: aenal sen: mapoit
WeorkshopaConbrencas - Leam mons aboul uptoming events and sclbies inchading the smnusl workship and  systema=. —F =

technalogy transter workshops:
Internatienal Adtivities - Feod wilermaten on mbemationsl sfs Lo reduie melhang srnkions (WY, 21.5 MB)

= Erequent Cuesliom Downlond FDF vargion (POF, 2 pp., 14 KB)

To view this video, you will need the Windows Media
Paver, available a5 a free dowrioad.

International Acthvities

Froguenl Suestions:

“NOTICE: EPA makes no expressed or implied
warrantios 8¢ to the parformance of amy tecknoiegy
il alvays

4 Effort underway to revise and update Gas STAR communications
tools and materials
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2005 Reporting Summary & Benchmarking Report

Report Summary

Joined Natural Gas STAR
Annwual
2005 Arnuan EMIEEIoNS |
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Benchmarking

The Matural Gas STAR Program endeavars fo assist parners in achieving ful hmeﬁtafparbnpm by raising
awarsness about actviies that other partrers have wideriaken to achisve cost-effeciive emission reduclions.
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4 EPA offers assistance
guantifying partners’
methane emissions and
corresponding emission

reduction opportunities
Uses customized data
Quantifies emission
reductions and
environmental benefits
Details economic and
operational benefits of
reduction technologies
& practices

Project Opportunities
Study for Partner XX

NauraGas()
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4 Carey Bylin

202-343-9669
bvylin.carey@epa.gov

4 Roger Fernandez

202-343-9386
fernandez.roger@epa.qov

4 Suzie Young
202-343-9544
young.suzanne@epa.gov

4 www.epa.gov/gasstar

4 www.methanetomarkets.org
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