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LEI finds that, w ith strong recent and projected growth in supply of NGLs from the United
States, and with flat to declining demand for propane in Michigan, the prospect of persistent
propane supply shortages in Michigan is unlikely , evenif Enbridge Line 5 ceased to operate
Event-driven supply interruptions or weather-driven shortages such as experiencedin 2014
during the Polar Vortex winter, will likely occur on occasion, as they have in the past. B ut with
the prospect of plentiful supplies relative to demand, the main concern with the potential
absence ofEnbridge Line 5 is the delivered cost of alternative sources of propane.

With this focus on the cost of alternatives, L EI| 0 s k e y aref thah thé togest-cost
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LEI estimates the price increase to consumersin the Upper Peninsula would likely be about
$0.(® per gallon. This small price increase would be lost in the noise of typical propane price
volatility.
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1 Introduction and e xecutive summary
1.1 Enbridge Line 5

The State of Michigan is considering options for ongoing operations of the Enbridge Line 5
liquids pipeline , which traverses Michigands Upper

ns

begins in Superior, WI and terminates in Sarnia, Ontario ( © ON ®he pipelinebs capacity

540,000barrels per day.! It transports light crude oil, light synthetic crude, and NGLs, w hich
include propane.

Enbridge Line 5 was built in 1953. The pipeline runs for 645 miles from Wisconsin, under the
Straits of Mackinac, through Michigan to Sarnia. The 30-inch diameter pipeline splits into two
20-inch diameter lines where it crosses the Sraits of Mackinac for 4.5 miles (seeFigure 1).

Figure 1. Enbridge Line 5

Source: Enbridge?

LEl was engagedto assist in understanding the current and potential future role of Enbridge
Line 5 from the perspective of Michigan propane consumers. More specifically, the CS Mott
Foundation and NWF wished to understand the degree of reliance on Enbridge Line 5by Upper
Peninsula consumers for the supply of propane and if there are alternative viable options ; and
understand the potential impact on L ower Peninsula consumers.

l1IEnbridge. 0The Straits of Mackinac crossing and Line
<http://www.enbridge.com/~/media/Enb/Documents/Brochures/Brochure_Line5.pdf >

2Enbridge. OAbout Line 5. <https/cvews erdredge.camiprojagisr iamd- 2 0 1 8 .
infrastructure/public -awareness/line -5-michigan/about -line-5>
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In this report, LEI provide s an independent view of whether and to what extent Enbridge Line 5
is needed for Michigan propane consumers; and what would be the costimpact on consumers if
Enbridge Line 5 into Michigan did not exist .

A report by Dynamic Ri sk Ass)éfusdedeon EnbridgeEmergy ( 0 Dy n a
and overseen by the State of Michigami also estimated the potential impact on Michigan

propane consumers3 LEI did not perform a comprehensive critique of the Dynamic Risk report,

which covers a wide variety of issues in addition to the impact on propane consumers.

However, Dynamic Risk provided specific assumptions about the elements of pipeline, rail, and

trucking costs for propane, which LEI compared to publicly -available data and then used to

evaluate the impact on the cost per gallon of propane.Dy nami ¢ Ri skds assumptio
resulting estimates for the cost of alternatives to Enbridge Line 5 provide useful comparisons to

LEI s, and we refer to Dynamic Risk®&6s assumptions

12 LEI 6s approach

To provide a foundation for understanding the cost of alternatives to Enbridge Line 5, LEI
began by laying out the facts that describe the Michigan propane mar ket (supply, demand,
storage, transportation, and prices) in the context of the relevant broader US propane market
(see Section2). This provides a deeper understanding of the most important issues for propane
supply in the U pper Peninsula and the rest of Michigan.

Then LEI analyzed the cost of propane supply, particularly to the Upper Peninsula, with and

without Enbridge Line 5 (see Section3). LEI took a three-step approach to this. First, LEI

examined publicly -available data sources for reported prices at propane trading hubs,

published pipeline tariffs, and public reports of rail and truck shipment costs. Second, LElre-

produced the cost calculations provided by Dynamic Risk4 to understand to what degree
Dynamic Risk&s cost resul ts (i n ddoathéirasssmptpresr gal | ¢
about key elements of cost. Third, LEI substituted publicly -available data for key cost elements,

and applied the Dynamic Risk methodology, to arrive a t new estimates of the additional cost

per gallon to propane consumers if Enbridge Line 5 did not exist. LEI also examined several

alternatives not considered by Dynamic Risk.

3Dynami c Ri sk. oOFi nal Report: Al ternatives Analysis for the
State of Michigan. October 26, 2017.

4 Dynamic Ri s k . OFi nal Report: Alternatives Analysis for the Str
State of Michigan. October 26, 2017 Appendix J.
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1.3 Key findings and conclusions

LEI

1.

0s key findings were:

There is no shortage of propane in the United Sates; aupply is growing faster than
demand;

The least expensive alternative supply options are pipeline transportation to Superior,
WI combined with either trucking from Superior to Rapid River or rail from Superior to
Rapid River. The cost of thesetwo options could be nearly identical. They could add an
estimated $0.11 per gallon to the cost of propane supply in the Upper Peninsula (see
Figure 2). An econometric analysis of propane demand in Michigan shows that this cost
increasewould translate into a $0.(0 per gallon increase in consumer propane prices in
the Upper Peninsula;

Although more expensive options are available, as shown in Figure 2, it would not make
sense to assume that these would be chosen instead of th least expensive option, except
under emergency conditions. Even if rail or trucking from Kincheloe to Rapid River was
free, the total cost of using the Kincheloe route would be higher than the route from
Edmonton through Superior ;

In the Lower Peninsula, the impact on the cost of propane may be negligible.

A price increasesof $0.06 per gallon is small compared with the usual volatility of
weekly propane prices. Michigan prices swung from $0.86 per gallon to $3.50 per gallon
over the past few years. The small price increase from using alternatives to Enbridge
Line 5 would be lost in the noise of typical price volatility.

Figure 2. Estimated weighted average annual cost of pr opane supply to Rapid River (all costs
in $ per gallon)

Market hub Edmonton, Alberta Conway, KS
Hub price, 2017 $0.53 $0.53 $0.53 $0.53 $0.72
Mode of . . . . . . . .
transportation Pipeline Pipeline Pipeline Rail Rail
Cost of
transportation $0.078 $0.064 $0.064 $0.27 $0.15
Terminal Superior, WI  Superior, WI  Kincheloe, MI  Owen, WI
Mode Of. Rail Truck Truck Truck
transportation
Cost of
transportation $0.126 $0.124 $0.08 $0.11
Rapid River Terminal (total cost, $/gallon)
Total cost $0.61 $0.720 $0.718 $0.88 $0.99
Difference $0.11 $0.11 $0.27 $0.38
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1.4 Roadmap to this report

This report begins by describing the propane market in Michigan , neighboring states, and the
United States, trends in propane consumption , sources of supply, use of storage, transportation
modes, and wholesale and retail prices; these are presented in Sectior2 of this report. In Section
3, LEIl examines the cost of propane supply and delivery to the Upper Peninsula, and Lower
Peninsula, of different supply sources and transportation routes. In Section 4, LEIl uses
econometric analysis to estimate the impact of higher supply costs on residential consumer

pricessLEI 6s concl usi onaeinSedionb. et achsi ohsLEI &8s econorm
can be found in Appendix A (Section 6).
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2 Understanding the Michigan propane market
2.1 Whatis propane?

Propane is a hydrocarbon classified asalguef i ed petroleum gas (O0LPGO) ;
Subset of natur al gas Iliquids (ONGLsd). Propane
during field production of natural gas. The produced natural gas (methane and NGLS) is sent to

a gas processing phnt near the point of field production, which separates the NG Ls from the

methane to produce pipeline-quality natural gas (mostly methane, sometimes with a small

amount of ethane) in a gaseous state. The leftover NGLs can then be transported or stored in

their liquid state. For propane, a second stage of processing, called fractionation, separates the

propane from the other NGLs. Unlike natural gas processing, which occurs near the point of

field production, fractionation often occurs closer to markets, aft er the NGL stream has been

shipped to market hubs.

Propane produced from natural gas drilling therefore requires two stages of processing: 1)
natural gas plant processing, to separate NGLs from methane, and 2) fractionation, to separate
the propane from the other NGLs. Companies involved in this process often combine
fractionation and transportation into a single service for wholesale buyers of propane. Such
companies also usually also operate natural gas processing plants in the field. Propane can also
be extracted from refinery gas streams during the crude oil refining process.

Propane is used for space and water heating, cooking, crop drying, as fuel for vehicle engines,
and for refinery operations .

2.2 Propane demand in Michigan

The Michigan residential sector hasthe highest consumption of propane of any residential

sector in the United States, according to the Ener gy EIAG)seer mat i o1
Figure 3).5 EIA reports that Michigan residential propane demand ranged from 0.83 million

gallons per day to 1.02 million gallons per day (303 million gallons per year to 372 million

gallons per year) for 201320176

5 US-wide, five percent of households use propane for heating, while in Michigan it is estimated to b e around eight
percent . Sources: Mi chi gan Agency for Energy. OMi chigan
November 2017. <http://www.michigan.gov/documents/energy/ea -winterl7_606208_7.pdf; EIA.
Michigan State Energy Profile. May 18, 2017. sttps://www.eia.gov/state/print.php?sid=MI#42 >

6E | APrimé@Supplier Sales Volumes of Propane (Consumer Grade) 6 Apr i | 2, 2018.
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Figure 3. Top five states for residential sector propane consumption , 2015

Source: EIA

The State of Michigan estimates propane is used as a primary heating fuel in about 320,000
households in the state8 This translates into annual average consumption per household of
1,037gallons per year if residential consumption of 0.91 million gallons per day (the 20132017
state-wide average, per EIA) is divided by the 320,000 households. Other sources of information
are consistent with th is; one source notes that a typical Michigan household using propane
consumes 500-1,200 gallons per year?

2.2.1 Propane demand in Michigan has been falling

Consumption of propane in Michigan has generally been falling since the 1980s (seeFigure 4).
Propane use for heating in Michigan is being displaced by electricity, which is estimated to have
increased by almost 30percent from 2009 to 2016!° Gas used for heating remained stable during
this time.

7EIA. 0Top five residential sector propane consuming states .2615
<https://www.eia.gov/energyexplained/images/charts/propane_consuming_states_map -large.gif>

8Mi chi gan Agency for Energy. OPropane in MI.O6 Accessed on Apr

<http://www.michigan.gov/energy/0,4580,7 -230-73789_83112_ 83114,00.html>

9Cr umm, Charl es. OLower wutility prices and a milder
<http://www.macombdaily.com/article/MD/20151127/NEWS/151129620>

oUS Census B u20l americaroCo@riubity Survey 5-Year Estimatesd cfessed on April 18,2018.
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Figure 4. Annual propane consumption in Michigan
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2.2.2 The residential sector consumes much of the propane used in Michigan

The EIA reports that in Michigan, the residential sector consumes about 80 percent of all the
LPGs (propane, ethane, and olefins) used in the state (sed-igure 5). EIA does not provide a
sectoral breakout for propane specifically; but, as mentioned above, EIA reports state-wide
average 20132017 propane consumption to be 0.91 million gallons per day . Comparing to the
1.2 million gallons per day for LPGs in 2015 in Figure 5 implies that propane makes up about 75
percent of LPGs used in Michigan. The residential sector does not have much direct use for
ethane or olefins, so it is safe to assume that the residential consumption shown inFigure 5is all
propane.12

1LEIA. dMichigan Propane All Sales/Deliveries by Prime Supplier . 6 Accessed on April 2018.
<https://lwww.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=C900020261&f=M >

2E] A. OHydrocar bon g a bttps/imgweia.d gov/energyéxplaineddntiex php?page=hgls_uses >
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Figure 5. Total LPG consumption by sector in Michigan
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2.2.3 Upper Peninsula propane consumption

Unlike Michigan state -level consumption data which is provided by the EIA, there are no
official figures for annual con sumption of propane in the Upper Peninsula versus Lower
Peninsula.

9 The Michigan Propane Gas Association reported that 460 million gallons of propane was
consumed in Michigan in 2015 of which 430 million gallons was in the Lower
Peninsula.t? This leaves 30 million gallons (about 6.5 percent of the Michigan total)
consumed in the Upper Peninsula.l4 These estimates include all sectors, not just the
residential sector.

I The US Census Bureau estimates thain the 15 counties in the Upper Peninsula, 22,050
households used bottled, tank, or LP gas (0LPGO) as the primary source of heating fuel
in 201615 If the typical Michigan household consume s 500-1,200 gallons per year as

13Note thatthe Mi chi gan Propane Gas Associationds estimate of prop
than EI AG6.s esti mat e

MYUMPGA. O0Comments on the AlternativegustMnpalllysi s for the Strait:

15 https://www.census.gov/hhes/www/housing/census/historic/fuels.html
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noted abovelé then the 22,050household residential sector consumes 11 million to 26.5
mill ion gallons per year.

The estimates all indicate that Upper Peninsula propane consumption is small compared with
Michigan over all.

2.2.4 Propane demand in the United States is flat to declining

Falling propane consumption is not unique to Michigan. Consumpti on of propane in the United
Stateswas lower in 2017 than in 2010 (see Figure 6). At the same time, US production (to be
discussed in more detail in Section 2.3) has been on the rise, resulting in US dmestic demand
accounting for a smaller share of US production.

Figure 6. EIl A6s US propane consumption, and congumptio
U.S. propane consumption annual U.S. propane consumption as share of production
thousand b/d percent
1,200 : 100%
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Source: EIAYY

2.2.5 US propane demand is seasonal

Propane is consumed seasonally, because mch of it is used for home heating. Propane is
produced year-round as that is the most efficient way to produce it, therefore seasonal storage
has played an important role in meeting wintertime demand. US wintertime demand of 61

8Cr umm, Charl es. oOLower wutility prices and a milder winter
<http://www.macombdaily.com/article/MD/20151127/NEWS/15112962 0>

7El A. OEI A6s propane mar ket indicators and measures of suppl:
<https://lwww.eia.gov/pressroom/events/pdf/Propane_01102018.pdf > Note: EI A oduste s opr
supplieddé as a proxy for propane consumptistackchanfgdoduct su
exports.
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million gallons per day (the weekly average during the months of December 2016 and January
and February 2017)was somewhat lower than total US production of 75 million gallons per day
on average in 201718

Figure 7. United States seasonal propane demand as share of US production

propane consumption as a share of U.S. production
percent
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Source: EIA®

2.2.6 Michigan propane demand is also seasonal

In Michigan as in the United States more broadly, propane demand is much higher in the
winter than in the summer (see Figure 8). The colder-than-normal winters of 2013/14 and
2014/15 are evident in the spikes in demand during those winters , compared winter 2015/16
and 2016/17.

18E | AWeeldy U.S. Refiner Blender and Gas Plant Net Production of Propane and Propylene 6 Accessed on Ap
2018. <https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=WPRTP_NUS_2&f=W >, and
El A.Weekly U.S. Product Supplied of Propane and Propylene. 6 Accessed on April
<https://www.eia.go v/dnav/pet/hist/LeafHandler.ashx?n=PET&s=WPRUP_NUS_2&f=W >

El A. OEI A6s propane mar ket indicators and measures of suppl:
<https://www.eia.gov/pressro  om/events/pdf/Propane_01102018.pdf > Not e: EI A uses opr
supplieddé as a proxy for propane consumptistackchanfgdoduct su
exports.
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Figure 8. Michigan seasonal propane demand
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2.2.7 Number of Upper Peninsula households using propane is unlikely to increase

The number of Upper Peninsula households using LP gas (including propane) has not changed
in many years (seeFigure 9). The total number of households in the Upper Peninsula (whether
or not they are users of propane) decreased byone percentfrom 2010 to 2016 according to the
US Census Bureal?! LEI believes the number of households in the Upper Peninsula which use
propane is unlike ly to rise in the future.

Figure 9. Number of Upper Peninsula homes heated with propane and other fuels
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20 EIA. oMichigan Propane All Sales/Deliveries by Prime Supplier . 6 Access @8.on April
<https://lwww.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=C900020261&f=M >

21 US Census Bureau.U. S. Census RO6 Araedcan Goriuhit®y Survey 5-Year Estimates - House

Heating Fuel . o
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2.3 Sources of propane supply

The United States and Canada have both seen substantial growth in oil and gas production ,
driven by prolific and cost -effective shale oil and gas plays (and, in Canada, the oil sands). This
is boosting production of NGLs, including propane .

2.3.1 United States propane production is rising

Annual propane production in the U nited Statesis increasing and reached a record 1.2 million
barrels per day in 2017 (seeFigure 10). EIA forecasts a 9percent increase in propane production
in 2018, and projects longterm growth at a slower pace, with production rising to 1.6 million
barrels per day in 203022

Figure 10. Outlook for US propane production from natural gas processing
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2.3.2 Propane supply from states near Michigan is set to increase

Michigan is part of the US refined product Petroleum Administration for Defense District
( 0 PB DY (seeFigure 11). PADDs are an administrative concept, developed by the federal
government during World War 1l to help manage fuel rationing. Thus, PADDs do not represent
physical boundaries between markets. However, PADDs are useful to help keep track of
supply, demand and transportation issues and trends for refined products and other petroleum
liquids, including propane.

2E| A. O0ONatur al GaferweslcendingebrUpdpt 28, 2018. 6 March 1, 2018.

<https://www.eia.gov/naturalgas/weekly/archivenew_ngwu/2018/03_01/ >
231bid.
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Figure 11. United States Petroleum Administration for Defense Districts (PADD)
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NGL production in PADD 1 and PADD 2 has been increasing strongly and EIA expects it to
keep rising (see Figure 12).2¢ PADD 1 includes Pennsylvania, with huge growth in NGLs

associated with shale gas production. PADD 2 includes Ohio, also with strong growth in shale
gas; Kansas, which is the location of an important storage and trading hub for propane; and
North Dakota, which has seen strong growth in tight oil production.

Figure 12 Projections for PADD | and PADD Il NGL production from natural gas
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Canadads National E nexpegsyNGIBpooductibrd ® indreadd,BEHdWgh not at
the fast rate of supplies expected from the United States. Propane production in Albe rta
increased in 2017 by 1lpercent.26 The NEB 2017 outlook projects Canadian propane production

to increase somewhat in the long term (seeFigure 13).

Figure 13. NEB outlook for Canadian NGL production
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2.4 Propane transportation

Propane can be transported by various means including pipelines, rail, and truck ing. In
pipelines, propane sometimes travels with other NG Ls, and is separated ata fractionation plant

near final end-users. Sometimes itis shipped in dedicated propane pipelines. Propane can also
be transported in water -borne vessels, whichfacilitate exports from the United States to markets
overseas

2.4.1 Pipelin es arethe option traditionally favored for transporting large volumes

Pipelines are usually the lowest-cost form of transportation for propane and NGLs. 27 For this
reason, pipelines are the mostwidely -used transportation for propane between PADDs withi n
the United States.28

26 A E R Propane Supply/Demand . 6 Accessed o<httpg/fwnw.der.ca/dath 8 -and-
publications/statistical -reports/propane -supply -demand>

27E|l A. rdHgar bon Gas Liquids (HGL): Recent Market Trends and
<https://www.eia.gov/analysis/hgl/pdf/hgl.pdf >
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2.4.2 Cochin pipeline taken out of propane service

In April 2014, the 95000barrels per day Cochin pipeline , which shipped propane from Alberta
to the US Midwest was taken out of service for southbound propane shipments (see Figure
14).29 That stretch of the pipeline was re-configured to ship light condensate petroleum liquids

northbound from Milford, Illinois to Alberta. After the conversion, rail imports of propane from
Canada to the Midwest increased from 5,700 barrels per day in 2013to 28,400 barrels per day in
201730

Figure 14. Cochin pipeline and related propane transportation infrastructure in 2014

Source: U.S. Energy Information Administration
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29K j Accessed

nder Morgan. o0Cochin Pipeline System. 6 on

<https://www.kindermorgan.com/business/products_pipelines/cochin.aspx >

30 E | A Winter 2014-15: Propane Supply & Infrastructure for State Heating Oil and Propane Program (SHOPP)
Workshop . Gctober 8, 2014, Washington, DC.
<https://www.eia.gov/petroleum/heatingoilpropane/workshop/2014/pdf/propanesupply.pdf
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2.4.3 Utopia pipeline could supply additional propane to Michigan

In January 2018, the Utopia project, which could support expanded propane deliveries into
Michigan, entered service (seeFigure 15). The Utopia project converted the eagern portion of
the Cochin pipeline to transport up to 50,000 barrels per day (expandable to 75,000 barrels per
day) of ethane and ethane/ propane (O0OE/ PG)
Windsor, ON. It is reported to be flowing ethane only at the current time, with a capacity of
50,000 barrels per days! If it were expanded to 75,000 barrels per day, it could in theory supply
additional propane to Michigan . This could expand propane supplies to the Lower Peninsula.

Figure 15. The Utopia pipeline project

Windsor, Ontario

Hamson County. Ohio

Source: Kinder Morgan. oOUtopia Pipeline. o6 https:/ /] www.

2.4.4 Propane by rail to US Gulf Coast for export ha sincreased

Shipments of propane by rail have increased dramatically from the Marcellus area
(Pennsylvania and Ohio) and the Bakken region (North Dakota) (see Figure 16). Oil and gas
production from these regions has run ahead of the pipeline capacity needed to ship NGLs to
market hubs such as Mont Belvieu, Texas and Conway, Kansas. As can be seen irrigure 16,
these two hubs areimportant destinations for propane from the Marcellus and Bakken regions.

3lKi nder Mor gan. 0 hitpsghpwwkindBrmgrgan.dom/leusin@ss/products_pipelines/utopia/
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Figure 16. US and Canadian propane shipments by rail
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2.4.5 US exports of propane surged beginning in 2013

With strong growth in supplies and flat -to-declining demand, exports of propane from the

United States began growing rapidly in 2013 (seeFigure 17). Most of these exports originated
from the US Gulf Coast.

Figure 17. US propane exports
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2.5 Propane seasonal storage

As noted previously in Section 2.2.5 propane demand in the United States varies greatly by
season. Propane storage facilities are used to match seasonal demand with yearround
production.

2.5.1 Michigan propane storage capacity

Michigan has above-ground propane and propylene storage capacity of about 9 million barrels
(378 million gallons). 3¢ Michigan also has large volumes of propane storage capacity in
underground rock formations and caverns. 35

Figure 18. Stocks of propane and propylene in the US, PADD 2, and Michigan
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34EIA Stocks of Propane/Propylene dataset (maximum recorded stock volume)

3Mi chi gan AgencRropfneinMIEme Agxesded on April 11, 2018.
<http://www.michigan.gov/energy/0,4580,7 -230-7378_83112_8311833394-,00.html>
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Mi c h isgcapacily accounts for about onequar t er of PADD 206491382 mi |
million gallons) of propane and propylene capacity, which in turn is about 20 percent of total

propane and propylene working and net available shell storage capacity in the United States

(see Figure 18).Storage capacity at Rapid River is reported by Dynamic Risk to be 1.26 million

gallons of NGLs; Michigan Public Service Commission data reports one million gallons. 37

2.6 Propane transportation into Michigan

Propane is imported into Michigan from outside the state through two pipeline systems:

Enbridge Line 5, and the Sarnia Downstream Sy st em ( 0SDSO6) operated by
Canada (seeFigure 19). SDS carries propane from Sarnia, Ontarioto the Michigan border near

Detroit .

Figure 19. Liquids pipelines in Michigan
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October 26,2017.P.4;and Mi chi gan Public Service Commi ssion OMichi
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2.6.1 Enbridge Line 5 propane deliveries

Enbridge Line 5 transports about 3.4 million gallons per day of NGLs out of Superior, WI and
into Michigan. At Rapid River, MI, about 0.081 million gallons per day (about 29 million gallon s
per year) are extracted. Much more propane is delivered in the winter than in the summer (see
Figure 20).

Figure 20. Propane deliveries to Rapid River, Enbridge Line 5 , 2015 and 206

Million gallons

5

Jan-15

Source:Dynamic Risk, Appendix C 38

2.6.2 Propane deliveries from Sarnia nearly match L ower Peninsula demand

After Rapid River, there are no further propane or other NGL withdrawals from Line 5 in
Michigan . All the remaining NGLs are transported acrossthe Lower Peninsula and delivered to
Sarnia, Ontario for fractionation .3® According to Enbridge, th ese celiveries amounted to an
average of 3.321 million gallons per day of NGLs in 2015/16.40 Sarnia also has rail links with

8Dynamic Ri sk. OFi nal Report: Al t er nApgendix € sP. CA3nRrdparesd fosthef or t he
State of Michigan. October 26, 2017. Dynamic Risk notes on page PR o f its Final Report t
obtained permission from shippers to release publicly the historical and gross throughput of Line 5 on a
mont hly an annual basis showing deliveries and withdrawa
Portions of the volume data were cleared for release in June 2017 and are provided in Table €1 of Appendix
cC. 6

3¥Dynamic Risk. oOFi nal Report: Al t er n tPRY. @eparddifer lthg Statssof f or t he
Michigan. October 26, 2017.

Dynami¢c Risk. OFiwveaels Repdriyts:i sAlftoer natei Straits Pipelines. o

Michigan. October 26, 2017. Pp. G3, C-3.
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western Canada which supply NGLs; 4t and the Sarnia region is connected by rail to the US
Marcellus natural gas region.

Sarniads fr act isoepatedy @d.@9 nullarpgalonstpgr day with an 84 percent
capacity utilization rate, which amounts to throughput of 4.02 million gallons per day .42 Based
on this, the NGL shipments on Enbridge Line 5 in 2015/16 accounted for about 83 percent of the
throughput of the fractionation plant at Sarnia.

An average of 1.08 million gallons per day of propane from Sarnia was shipped to the US
border at Detroit through the SDS systemfrom 2015201743 The 1.08 million gallons per day is
about 90 percent of the 1.2 million gallons per day average annual consumption of the Lower
Peninsula (based on Michigan Propane Gas Association consumption estimates for 2015) If
consumption is lower than 1 million gallons per day, as EIA data shows, then SDS provides
more than the equivalent of all the propane used in the Lower Peninsula.

2.7 Drivers of w holesale and retail propane prices in Michigan

2.7.1 US propane prices are connected to North American natural gas prices and global oil
prices

Propane prices in the Unites Statesreflect the global price of crude oil, as represented by the

price of Brent crude, a widely -used global benchmark price (see Figure 21). As one source
explansddepending on mar ket conditions, produced p
(in the refinery) or transformed to other ref i f#&hik isppneo d uct
reason thatp r o p apriee @a rise and fall with the price of crude oil. The price of crude ail in

turn is determined by continental as well asglobal supply and demand events.

ro
S

Another reason for the connection to Brent crude oil prices is that, with propane supplies
growing faster than demand, the United States is exporting increasing volumes of propane.
Most exported propane originates from the US Gulf Coast, but the US Northeast has begun
exporting NG Ls, to provide an outlet for growing Marcellus -area supplies. This expanding
connection to the global market means that propane prices in North America can be influenced
by global propane prices, which in turn are influenced by global oil prices .

4Dynami ¢ Risk. OFinal Report: Alternatives Analysis for the
Michigan. October 26, 2017. P GLO.

2Canadian Energy Research Il nstitute. oONatur al Gas diquids
Mi dstream and Downstream Infrastructure. é May 20114. P. 1

48Pl ains Midstream Canada. o0Fil i ndgamafDownsdtream Systen(SOISS Tariffeam Canada
Filing NEB No. 112 & International Join Rate Tariff Land Matters Consultation Initiative (LMCI) Collection
Mechanism. May 12, 2017. https://docs2.neb -one.gc.ca/ll -
eng/llisapi.dll/fetch/2000/90465/92837/813094/813186/3266  454/A83570-1_PMC-
_SDS_NEB_No._112 %E2%80%93_Tariff_Submission_Letter ASL7G0.pdf?nodeid=3268764&vernum=1
4Gas Processing Management | nc. 0Canadi an Propane Supply an
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The cost and supply of natural gas plays an important role in propane prices. The price of
natural gas in the United States is determined mostly by supply and demand in the North
American continent, rather than global gas supply and demand. With strong growth in natural
gas supplies in the United States, continental gas prices declined dramatically after 2008, and
the availability of NGLs increased. This reduced the price of NGLs such as propane. Before
2010, propane prices were nearly identical to crude oil prices; but starting in about 2011, a gap
has appeared between Brent crude oil prices and United States propane prices with US
propane usually selling at a discount to Brent crude.

Figure 21 Prices of Brent crude oil , Henry Hub gas, and Mont Belvieu propane

Source: EIAEurope Brent Spot Price FOB EIA Propane Wholesale/Resale Price, EIA Henry Hub natural gas price

2.7.2 Wholesale prices in Michigan usually track PADD 2 prices closely

The average wholesale price of propane in Michigan usually tracks the PADD 2 price closely
(seeFigure 22). The average wholesale price of propane in Michigan was about $0.76per gallon
for winter (November-March) 2016/17, and $1.04per gallon for winter 2017/18.
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