An Update onNorth Dakota a
Natural Gas Infrastructure

Prepared by:
Justin J. Kringstad
Director, North Dakota Pipeline Authority

May 2010

Industrial Commission of North Dakota
Governor John Hoeven, Chairman
Attorney General Wayne Stenehjem
Agriculture Commissioner Doug Goehring

WWW.PIPELINE.ND.GOV



Table of Contents

L@ YT V1 PP PP PP TS PPPPPPRPPPN: 3
North Dakota Natural Gas ProdUCTION. ...........cuuiiiiiiiiiee et e e e e 3
North Dakota Natural Gas PIPElINES...........ooo i a e e e e e 4

TransSMISSION PIPEIINES ... e e e e e e e e e e e e e e e e e e e e e e s s e e e s e e s s aasnnnned 4

GathernNg PIPEIINES....coeeiiiiiieee e e e e e e e e e e e e e e e e e e e e e s e e e e e 6
North DakotaNatural Gas PIANIS..........cooouiiiiiiiii e e s e e e e annes 8
North Dakota Natural Gas LiQUIGS..........coooii it e e e e e e e e e e e e e a e e e e e e 10
RETEIBNCES. ...ttt bt e e bt e e b e e e s e b e e e e et e e e 12
APPENDIX A: North Dakota Dry Natural Gas ProduCHiON...........c.oueuiirieeieeiiniiiiieee e ssiienee e 13
APPENDIX B: North Dakota Natural Gas Liquids ProductiQn.............cccueveveeeiiiiiiieeiee e 14

List of Figures

Figure 1. North Dakota Natural Gas Rrciibn, Million Cubic Feet per Day.........cccccvvvvvvevvveeeeeeeeenen.. 3
Figure 2. Major Natural Gas Pipelines in NOrth DakotaL...........cc.uvveiiiiiniiiiiiiieee e 4

Figure 3. North Dakota Natural Gas Plant Connections (Created ND DMR, Updated Jan.2010)..7

Figure 4. Gathering System Expansion Growth in Mountrail County North Dakota....................... 8
Figure 5. North Dakota Natural Gas Processing Facilities............ccccuvveeereeiiiiieiiiiiiieeieeeeeeeeeeeee, 9
Figure 6. Historical Natur@as Plant Intake by Facility, MMCED...............ccccciiiiiiiiiirreeeeeeee, 10
Figure 7. North Dakota Natural Gas Liquids by Type, Barrels per.Day............ccccvveeeeeriiivrinennenn. 11

CAIdzNE yod b2NIK 5F12GF 5NB bl GdzNI f DL.A. L. NRPIRdzOGA2Y

Figure 9. North Dakota Propane Production, Barrels Per.Day..........ccccoccuumiiiiiiiiiiiiiiieiieeeeeeeee e 14
Figure 10. North Dakota Butane Production, Barrels Per.Day..........cccccccumiiiiiiiiiiiiiiiiiieeeeeeeeeeen 14
Figure 11. North Dakota Natural Gasoline ProductBanrels Per Day..........ccccccovviiiieeeeeeiiiiiiiieeennn. 15


file:///C:/Users/Justin/Documents/Pipeline%20Authority/NDPA%20Docs/Williston%20Basin%20Natural%20Gas/2010%20Natural%20Gas%20White%20Paper/2010%20ND%20Natural%20Gas%20Report.docx%23_Toc260138417

Overview

Since the first successful Bakken well was drilled in North Dakota in 200%,{tHe peSafz&m industry

has been on a faspaced journey to unlock the vast resources held deep inside this challenging
formation. A second formation directly below the Bakken, known as the ThreesHerélso generating

a great deal of excitement as area producers have had early succesagusiiziilar well completion
techniques. While the total resource base for these two formations is still being studied, early reports
indicated roughly 20600 billion barrels of oil in plagéeFever and Helms, 2006)Vith a resource base

as large aghat found in the Bakken and Three Forks, North Dala@ta expect many more yeaos
intense drilling and development, followed by several more decades of continued petroleum
production.
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attempt to reduce duplication this report will focus on new developments in both production and
infrastructure. Please reference the previous report for a comprehensive overview of natural gas
infrastructure, marketing, rad regulatory fundamentals.

North DakotaNatural Gas Production
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North DakotaNatural Gas Pipelines

Once natural gas is produced from a well, the only economic means of transportatigrpigeline.
Natural gas pipelines are divided into gathering, transmission, and distribution pipelines. Gathering
pipelines are used to connect individual wellsa@rocessing facility. Larger, high pressure pipelines,
called transmission pipelines, are used to move greater volumes of natural gas from a prop&ssing

to an end market. fRnsmission pipelines may operate entirely insglate boundaries (intrastajeor

cross state and international boundariéisiterstate) Finally, digibution pipelines are usedby local
distribution companies (LDC) to deliver natural gas to customers within their service area.

Transmission Pipelines
North Dakota has droad network of high pressure, high volume natural gas pipelines operating
throughout the state (Figure 2)These transmission pipelines are responsible for safely transporting
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future production growth from North Dakota. In order to alleviate small scale constraints within the
current infrastructure it may be necessary to increase compression or loop small segments of the
systems.
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Figure2. Major Natural Gas Pipelines in North Dakota



Alliance Pipeline: The Alliance Pipeline islagh pressure, large diameteratural gas pipeline that

originates in British Colombia, Canada and terminates at the Aux Sable gas processing plant near
Chicago, IL¢ KS 1 f € Al yOS tALIStAYS GNIyYyaLR2NIa GRSyasS 3l as
liquids, such as propanand butane. In February 2010, the Alliance Pipeline began transporting rich
YIEGdzZNF € 3IFa FNBY Db2NIK 5F120F @A | yrear Bahtgyd SNO2 y
North Dakota The36 inchdiameter United States portion of the pipeline hascertified capacity of

1.513 bilion cubic feé per day (BCFD) and had 1BBMCFD of capacity available prior to the Prairie

Rose Pipeline startup (Alliance, 20090he Alliance Pipeline has one North Dakota delivery point in
Hankinson.

Northern Border: The Northern Border Pipeline, owned by TC Pipelines and ONEOK Partners, is a 1,249
mile pipeline originating at the Port of Morgan in Montana and terminating near North Haydemandia

The pipeline has aystemreceipt capacity of 2.37 BCFR, large portion of which is supplied with
Canadian natural gathrough a receipt pointwith the Foothills Pipelinat the Port of Morgan The
Williston Basin Interstate Pipeline interconnects with the Northern Border Pipalitdorth Dakota in

three locaions, Charbonneau, Manning, and Glen Ullifhe42 inchdiameterNorthern Border Pipeline

also receives gas deliveries in North Dakota from Bear Paw Energy at Ft. Buford, Hess at Watford City,
and Dakota Gasification Co. at Hebdlorthern Border, 2010)

Williston Basin Interstate PipelineThe Williston Basin Interstate Pipeline Co. operates 3,367 miles of
natural gas transmission pipelines throughout North Dakota, Montana, Wyoming, and South Dakota.
This network of pipelines plays a vital rateb 2 NIl K $ratyral gds @dustry It contains eleven
interconnecting points with other regional pipelines and can also deliver natural gas to local distribution
companies or natural gas storage fields. Well positioned throughout western North Ddketa,
Williston Basin Interstate Pipeline has been able to expand its operating capabilities without needing to
place new pipe in the ground. In December of 208&Jiston Basin Interstate Pipeline completed its

. 1118y 9ELIYaAAZYE 63RMIGDEXPaRBRe td 6MMERDRACAPAcRyytd

their North Dakota system by interconnecting to the Northern Border Pipeliri@gharbonneau Also in
5508SY0SN) nnnyz (KS a{ KSe Syy SMMCEDMNf yapatity 6 theirlsBBB R | v
by inadeasing compression and deliveries in eastern North Dakéiaally, in February 2010, an open
season was held tancrease firm deliverability from its Baker gas storage field in eastern Montana.
Along with the gas storage field upgrades, Williston Basipposeda pipeline expasion to transport

the increasedirm storage volumes tthe Manninginterconnect with the Northern Border Pipeline. The
project has a proposed 4service date of April 2012Williston Basin Interstate Pipeline Co, 2Q10)
(Resultof the open season were not publicly available at the time of this report.

Pecan Pipeline:2 KAf S GKS b2NIK 5F{124GF tdzofAO {SNBAOS /2Y
Pipeline to be a gathering pipetinthe Pipeline Authority believes the uniquessand location of the

pipeline make itworth noting in this section The75 mile,12 inch pipeline went into service February

2010 and hashe capaility to transport over 100 MMCFDof unprocessed natural gas per day from

Mountrail County to an intercamect with the Alliancéipeline near Bantry, N(®ecan Pipeline, 2010)



Bison PipelineTransCanadalans tobegin constration of the 302 mile, 30 inch BisompPline during
the summer of 2010. The pipeline will be built to connect naturalpyaduction in the Powder River
Basin of Wyoming to the Northern Border Pipeline in Morton County North Dakota.pifpékne will
hawe an initial capacity of 477 MCFD ad could be expanded to 1 D. If the construction process
proceeds as scheduled, th@peline will be set to begin operation in November 20{0DransCanada,
2010)

Gathering Pipelines

North Dakota contains a vast network of natural gas gathering pipelines throughout therwestrtion
of the state. @thering pipelines vary from smallasneter, low pressure systemso large diameter
pipelines capable of transporting 100MCFD or more, such as the new Prairie Rose Pipeline.
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With drilling located inregions that were not previously served byhatural gas plant, high drilling rig

counts, and more efficient completion techniques, the challengenatural gas gathering systems

keeping up with expanding development is one that wilitgwue for several more years.

Natural gas gathering pipelines are exempt from the North Dakota Public Service Commission siting and
regulatory process. This exemption makes it very difficult to obtain material and mapsnshthe

exact placement off K S  agatheting§ §yatems, unless the information is shared or made public by an
individual pipeline operator. One alternative method to determiwhere natural gas @thering
pipelines are operatings to map individual wellgabeled by which particiar natural gas processing
plantthey are connected (Figure 3). Figure 3, last updated in January r#0&ly, depictexactly what
regions are serviced byatural gas gathering infrastructure and which regions are currently
undeveloped. Note the colorepresent well locations only and thattural gas gathering pipelines

may be operating in areas not highlighted on the map.

During the early stages of Bakken exploration in North Dakota, much of the drilling was focused in and
around Mountrail County. Buntrail County lacked the necessary natural gas gathering infrastructure
and large volumes of natural gas were flared as a resfifter commissioning two new natural gas
plants in 2008 and expanding the associated gas gathering systems (Figure 4)ralldounty was

able to reduce its flaring2%from Decenber 2008 to December 2009
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Figure3. North DakotaNatural Gas Plant Connections (Created ND DMR, Updated Jan 2010)
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Figure4. Gathering System Expansion Growth in Mountrail County North Dakota

North DakotaNatural Gas fants

North Dakota hagleventraditional natural gas processing plardsrrently operating within the state
(Figure 5) In February 201® hDQa 3I+ & LI Fyd ySENItFfSNYz2:z bs5 ¢l a
facility fort S O I PyaidsiRose Pipeline. Also shovum Figure 5 i dzY YA (1  w Satu@atighsO S Q &
sepaation unit in Billings Coungywhich returns all the separated natural gackdo the field for fuel

[ Fadf ez RayKas pldnyirdWiiliams County was idled in January 2009 for economic reasons and
no timeline has been set for reactivation.

Asseen by the total gas processing capabilities in Figure 5, North Dakosadmtsemendous growth in

its ability to either process naturghslocally or remotelyasisi KS OF 4SS 2F t SOl yQa t NI
Figure 6 charts the growth in natural gas plant intake volumes over the past ten y&disst glanceit

would appear that North Dakota has an oversized natural gas processing industry, but it is believed that

as the Bakken and Three Forks development continues to expand, additional processing or large scale

gas gathering pipelinewill be necessary to gyport the expanding developmentA chart of North
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Natural Gas Processindylillion Cubic Feet Per DgWWIMCFD)

Owner Company Facility County 2006 Pl_a nt| 2008 Pl_a nt| 2010 P'?‘”t
Capacity Capacity Capacity
North Dakota
Bear Paw / ONBK Lignite Burke 6 6 6
Bear Paw / ONBK Marmath Slope 75 7.5 75
Petro Hunt Little Knife Billings 32 32 32
True Oil Red Wing Creek McKenzie 4 4 4
Sterling Energy Ambrose Divide 0.5 0.5 0.5
EOG Resources Stanley Mountrail NA 20 0*
Whiting Oil & Gas| Robinson Lake| Mountrail NA 30 35
Whiting Oil & Gas Ray Williams NA 10 10
XTO Nesson Williams NA 10 10
Bear Paw / ONEK Grasslands McKenzie 63 100 100
Hess Tioga Williams 110 120 120
HilandPartners Badlands Bowman 4 40 40
Hiland Partners | Norse/McGregor Divide NA NA 10
Summit Resourceg Knutson Billings NAF* NAF* NAF*
Aux Sable Chicago, IL
Pecan Pipeline/Au Stanley Mountrail NA NA 100
Sable
Total 227 380 475

*Stanley plant convertetb a condensate removal facility on the Pecan Prairie Rose Pipeline
**Knutson facility operates a gas separation unit. All separated gas is returned to well site for fuel.

Figure5. North DakotaNatural Gas Processing Facilities

New or ExpandingNatural Gas Plants

On April 13, 2010Hessfiled a letter of intent with the North Dakota Public Service Commission to
expandthe TiogaGas Plantcurrently the largest and dest natural gagprocessingplant in the state

The plant expnsion will more than the double the current throughput with a new nameplate capacity
of 250 MMCFD. Hess plans to begin construction in March 2011 and have thg tgsliational by
December 2012. Hess anticipates the expansion to cost approxima@&dyrilion (Hess, 2010)

On April 21, 2010, ONEOK Partners announcedew 100MMCFD natural gas processing plant in

S aGSNY aOYSYyIlAS /2dyidee ¢KS ySs &aDINRSY / NBST$
North Dakota and is expected to lsemplete in late 2011 ONEOK estimates the new processing plant
will require an investment of $150$210 million(ONEOK, 2010)An additional $2006 $205 million is
scheduled to be invested in new gathering infrastructure during 2010 and 2011 to sufip® h Y Q a
processing facilities.
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Figure6. Historical Natural Gas Plant Intake by FaciliMMCFD

North DakotaNatural Gas Liquids

The natural gas produced from the Bakken and Three Forks formations is considdredithh OK ¢ 2 NJ
& & Snatéiral gas, meaning it is high in natural gas liquIN&GLs) As seen in Figure 7, Nb Dakota

produced just over 2000 barrels per day of NGlrs January 201@n a curve that haeen steadily

growing sinceBakken exploration accelde in 2006. The natural gas liquids, such as propane, butane,

and natural gasoline, areeld inthe produced natural gas stream and must be separated @ataral

gas processing plant usigorocedureknown asfractionation. Detailedpropane, butane, ad natural

gasoline charts can be found in Appendix B.

Differing fromnatural gas, NGLs can be transported in liquid form by truck, rail, or pipeline to market.

¢KS {62 fFNBS&AG YIN)]Slia Buarieconddphon affesor@Q@@idan K 51 | 2
Refinery andiquefied petroleum gas (LP®r use as eheating fuel ¢ Sa2 NP Q&4 RSYlIYyR T2
fluctuates greatly depending on whether the rediy is producing summer or winter blends of gasoline.
5dzZNAy 3 GKS LIS Rn®ry,beyivRen R,G00 and 3DNEuceE of MiBahe\ per day are
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